w0 2012/120905 A1 IR AR RO RN

12) FEFBAENICE DV T AR S -ERERE
(19) W5 K97 5 e g 00 00 I O
=

ERE%ED \
; 10) R 2HES
(43 BB = WO 2012/120905 A1
2012 %9 A 13 H(13.09.2012)
WIPOIPCT
61 EERYSHS5E: (74) KE A:. BEH 4 — (WASHIDA, Kimihito); T
CO7D 249/04 (2006.01)  CO7F 3/06 (2006.01) 1@%%%?%%@[@%@1—23—7%@
CO7F 1/06 (2006.01) COSL 101/14 (2006.01) T7—AXFYITR b+ 8REE Tokyo (JP).
Q1) ERHBES: PCT/JP2012/001659 (81) IEEE (RFRDLEWLEY ., £ THOREOERNF
- ) A A EE): AF, AG, AL, AM, AO, AT, AU, AZ, BA,
(22) EEHREER: 2012 £ 3 B 9 H(09.03.2012) BB, BG. BHL BR. BW, BY, BZ. CA. CH. CL. CN. CO.
25 EREREDESE: HA:E CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
. GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
6) EFRRAEDEE: SR JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
(0) BEIET—4: LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
58 2011-051649 2011 £ 3 A 9 A(09.03.2011) P MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT,
. o N QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL, SM, ST,
1) HEA CREZRETORERICDONT): B SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
K=k AL iE B K% (NATIONAL UNIVERSITY VC, VN, ZA, ZM, ZW.
CORPORATION HOKKAIDO UNIVERSITY) [JP/JP]; — . \
T 0600808 JtE &AL IR TH It K dt 8 & %)5[) T E] (84) ?E’I'_E (REDITEWRY, £ TOREDOLERE
Hokkaido (JP). FEAVEIRE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
. MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1— 5 &
(712) ERE, BV y 7 (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 —
(75 BB /MHBEAN CKEIZDOWTOA): EH 2 A w /% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(SADA, Kazuki). /NP FR K (KOKADO, Kenta). & ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
& #0 C(ISHIWATA, Takumi). ]Il 3 K (SUG- MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
TIKAWA, Kota). 5 Jll HE(FURUKAWA, Yuki). OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,

MR, NE, SN, TD, TG).

[(fEH]

(54) Title: CROSSLINKED METALLIC ORGANIC STRUCTURE AND CROSSLINKED ORGANIC MATERIAL, AND PRO-
CESSES FOR PRODUCING SAME

G ERADEH  EREEBRARBERS S UARYERNK. BLUThoORESE

[E1]
10 11
‘\,\/f ™ é
Q Solvothermal
S synthesis
20 e
. 20
¢ N
. 0 j
\v{' Deconstruction
0" >

13 IIII
Reconstruction :

N : ]
20—/’“@ \
S~ 60

(57) Abstract: Provided is a process for producing a novel crosslinked organic material, which relies on the idea of producing a co -
valently bonded organic structure that retlects the structure of a metallic organic structure. Provided is a process for producing a
crosslinked organic material, comprising: a step (A) of preparing a metallic organic structure comprising organic ligands and metal
ions that connect the organic ligands; a step (B) of crosslinking the ligands with a crosslinking agent to produce a crosslinked metal -
lic organic structure; and a step (C) removing at least some of the metal ions from the crosslinked metallic organic structure.
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CICTMEAE % 4 ET o7z, TDE, BRI FILICTHRL. HEERE(
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. FEBK) EiToT, AMBEEREKBEBY RO ALICTEEL, BELZR
EBELE, BEZAHZL7OMNIZ 74— (D UATIL, ~NFHY @ BE
BIFIIL = 8: 2)ICLYRBHEITVL. BEBEEREZE,

[0040] [{£9]

Synthesis of 1,2,3-tris(2-propynyloxy)-benzene(C 2)

OH

O/\\
I A
/@\ KoCO3 /\BL o ‘ \)\O
HO OH DMF /
4/

Phloroglucinol Anhydrous
C2

100m I ZA+R75RIIC7aQ7)LY /—)L(ERK)E#0. 43 g(3
3mmo |), REEAY L1, 8g(13mmol,1. 5eq/—0H 1
unit) ZINA, BZEDMF 10m | ZNx 1. SEES OCICTMEBIF L
o 2O/ FELTOIRT. OmI(13mmol,1. 5eq/—0H 1uni
)IZ. 65CICTMEBI LA, 9. SRBBRRIGAEEIEL. DRIEER
700X% Y, FBK) 21T\, BEEZEKEEST M) DLICTRELE
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. ARETREBER. BEZHZLIONNIZ74—(2 AT, 00O
OX & V)CTHRAEZITV., BEABRENKREZS,
[0041] [{10]

Synthesis of 3-{3-(prop-2-ynyloxy)-2,2-bis[(prop-2-ynyloxy) methyl] propoxy}-1-proryne (C 3)

o
Ho OH \\\o FO\
1. NaH, THF dehydrated _ ) \
ﬂ - o~ 0 i
/;)

HO OH 2. Propargyl bromide
Penthaerythritol
C3

50m I ZAFR7ZRTIECRYFITY M) b=JL1. 50g(1 1Tmmo
1), KZFLFrYHDL2, 119g(88mmol,8eq/C2)aAN, K
BREM L, ZIEDMF20m I ZMA0CTI3REE®R LA, TO/NL
FIL7OIR10. 0g(84mmol,12eq/C2)aMA. EEIZTM
BB L7z, 24BBABRKISEFELEL, PREEC IFLII—FTI, EBK
) BiToTc, AMHEEEKREY /XU AICTEREL, AEERESEL
o BBZAZLOVOAXNITIZ T4 —( VAT, ANFHY @ EEEIFIL
= 8 : 2)ICLYRRAEITV., BERIKESL,

[0042] SBEHBERN;—MOF—-150DEK
B TIVEIL, N;-TPDC28mg, MHEEESA/SKMHE 7Tmg. DE
Foml Z#MATHABIER, 8O0CICTI3IHE., MBABREL TIIARRD
HEEREZE,

[0043] ZRiBEHEEAEREEARCL-MOF—-1508MK
AZARASRALIC, BHOLBEEHBEARN; —MOF - 15%8#ELT
. BBEIC3ON,N-YIFILKRIALT I RABRS L UOMETH BB (
1) ON,N-PITFIVKRIVLTIRAREFEFLE (RT1TOHYTIUNo 1
BLU2) , Fleo N TIEIL, BHOEEEREERN; —MOF—-15
ZHRMU. REFICIBLCHMETH DRI (1) ON, N-JTFILKRIL
LTI RBEBREMZAT (R1OYYTIN0o3~10) , flaE, >
No9Tid. YV TIEBILEBEREEARN;—MOF—-15 #10mg,
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ZNEXC3/DEFBEM®O. TM)1m | #Mx, EILSE (1) /DEFER
20u !, BOCIKT7HEAMBAHEL T, IARROEBERZS,

[0044] [1]

[0045]

[0046]

[0047]

[0048]

Table | CL-MOF-15 DEHREA

, Cul’/DEF ¥5% | C3/DEF v [wl] | s MHSOIRORE |
No . ; i TR
(1] 338 M) [h] ]

] — (neat) B — -

2 - 10 (3 24 — -

3 10 10 (D 79 18 (18 Wk

4 10 80 (1 62 18 (18) HR

5 19 80 (0.5) 40 18 (18) T

6 10 160 (0.25) 48 60 (0) %%

7 10 180 (0. 25) 0 72 (12 MM

8 10 240 (0.17) 0 120 (120) TR
Y 20 800 (0.1) 0 168 (168) i

10 20 1600 (0. 05) 0 288 (288) T

TYREDHERBIE, ATR-ITROAEICENT, 2090cm-TOE—
JDERICEI>THER L. R2ICIFE. EBERBEARN;—MOF—-150
ATR—IRZRIMILE, RTDYYTINoEDATR— I RZARY b
WEETRT, B2ICRINBLDIC Y2 TIUNo 5T, 2090cm~!
DE—=IMERLTWB I ENDbH B,

E3ICid. @BAMEBEARN,—MOF —150HXFEMBEEESE, X110
H TN o b DAEHEMBEEEEETRT, Y TIUNo b L, £BEHE
EAN,—MOF — 15 tRAKRDOILFRHEBRRTHD I DD D,

H4i1Cld. SEEMEEAN,—MOF—15DXRPD/I4—vE, k1
DY TIVNoBEDXRPDNRY—VEETRT, WTFNDOXRPD/NY—Y
ICBWTH, E=IDBN—BLTWVWBIENL, FRBENMMEINLZTER
BRIEDET LI &b D,

EMYEEKRPG—MOF— 15048/

KI1DYYTILNo5, No78LUNo BDEEREEAMEERCL
—MOF—15%, 7OMLBE (35%HC | KBR/FITFIVKRILLT
IR1/7. 5, v/v) ICREI R, BEICLYEBHEBEEHESL
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[0049]

[0050]

[0051]

CL-—MOF—-152EEL TWHRFIERINEL, RISAICKE, T1OD
BTN o 5D, FRERIOAFEMBETE (£A) & FEROXFIER
EEE () BRI Nd, IS AILRINEEDIC, BEICIUBELT
KB4, 34EFICR>TWB I ENbAE, BEBICIE. R1OY VS
IWNo 70, ZERIDAFEMBETE (L) &, RERONAFEMBETE

(BfA) BrInd, FEBICARIND LIS, FEICKYEEL TERED
W2, 3TFBICBR>TWVWBIENDI S,

No5, No78LUNo 8DEE%E, THRKRICTT., X2IKRIND
I, RBERIEIED EZORBARELI BV &, WHEEIE RSB L
ATRBINE (No5&, No7~8:DHE) ., LEFIEENSSTESLE
CRBBRICL > TRBEEFRORMTREAEZEBTETICEBENMET T 24
HTHdEEZOLND,

[£&2]
Table 2 CL-MOF-15 OOE#ME
\o C3 % M 4 (65
5 0.5 4. 34
7 0.25 2.37
8 0.17 2. 74

—h. BERERBIETVWARVWEBERBERN; —MOF—-15%, A
BRICTO M LA (35%HC | KER/VITFILFIVLATIR, 1/7.
5, v/v) IREBETIELECS, ICICOBLTEEEHETEAN -,
$oT. RENEEAMEEARCL-MOF—157Tld, EEICIYEMT
NPEEINTWE I ERDbMI B,

B 6ICiE. EBRERBIBTTVARAVEEERESENR (BRYYTIL; 4,
4 —ET VT ARV ETEIRA VSR I2EBERIEER) | 3B
AEBAEMBERCL-—MOF - 1585 0ERNEBKRPG—MOF — 1
50, ATR= I RZRY ML %ZERd, BERMEBHEPG-—MOF—-150
ARG MNLTIE, EBAMIBEARN; —MOF — 1 5 8LV EBILERHE
EHRCL—MOF—15TEHEINAE1390~1400cm "HEDE—
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2 (C—OmZA) M HERLTWBI &b D, LT, BHIEREK
PG-—MOF—15MDARY MNUIEFZHILE=ZIL1680~1700c¢
m-1OE—2 (C=0##E) I&. EEEHEEARN,—MOF —155LVE
BREBEEMEEARCL-—MOF—-15Il8I72E—152 7 LTWVWS
ZENbM B,

[0052] CMSH5DATR—1IRIARY MLOBRERMS, BEHRYEBEP G—M
OF — 1 5 TIFHMDEMEESIARL THEY., BIPREINTVWEZ L
b,

[0053] HEI7ICIE. EBEERBIETVWAVEBEREERI R-MOF -9 (
E7IZVEEZFOPANRVEBE) VAH—& L, BSR4 AV 2EB1 4V
ELTERLE2BERBERTHD) . ERESBEMESHEACL-MO
F—158LU0ERNEBAHPG-—MOF—-150D, XPSARY NLETR
¥, XPSZARY MLOBREIF, 1 VIVILERICHBEF v X MN/EEIHE
HEDERAERERE Lk, 71835 E5I1IC. BRYRBEHEPG—-MO
F-15DXPSARI MLTIE, EBEHBEARI R-MOF-984LT
BERSBAEMEEARCL-—MOF — 1 5 TRERINLEEROE—2 (Z
n 2P, 1000eVfh) M JBRLTWBZ &ML D, ZOBRM
5%, HHEMEEHRPG—MOF — 1 5 TIREMIAREINTWVWSEZ EAD
H b,

[0054] EI8ICIE. BBEIERBITTVWAVEEEHEEARN, - MOF —-15,
BERSBAEMEEARCL-—MOF —158LU0EKYEEBHKRPG—MOF
—15D7AN CRETHBYIFIKRINLTIRDEF) QEfEsTMY
270D, BREENH (TGA) HBROBERNITING, BREEHW (TG
A) HEiF. EREWSEmg, AEREEFE30~500T, FREES.
OC/4, BRARE200m | /2DEHETITo7

[0055] SEAHEEAN,—MOF—150E2MIETIE. 30CH5H150CIC
FTCRBL1EBEOEERIIEIY ; 200 CFEET2RBEDEERDH
HBIY; 380CHL450CICNITIEHDEERIIEBI > TWd,
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TEHOEERME. YANTHIBEOVIFILKRILLT I RPBREIN
BZETHELTWEEDERDbNRSE, 2EBEDESRVIE. 7Y REDHER
IKEDBDER DN, SOEDEERVIE. BEOERBRNDHETSHZ
EILEBBEDERDNS,

[0056] ZRERIEEEMIBEARCL-—MOF—150EEMRTIE. 2O0HDEE
B (200CHHE) PRLOMAVN, REVLEEEEEEHCL-MOF —
15ICIETY RERRVWEDHTHDEEZLND, IDHIL, EELEEEH
BEARCL-—MOF—-150EEMETO 1 OBEOEERDIE. EEEKE
EAEN; —MOF -1 5 0EEMHBRTO 1OEOEERHD LY DRV, ZD
el BEREEAEMBEERCL—-MOF — 151, ZEBICLYZEADIEF
AR L TWEEHTHEEEIOND,

[0057] HEHMEEKRPG—MOF—150BEMETIE, 1EEOEERINK
EVWZ NN DE, DT e, BABENERLALLOIC. ZHOKEN
=BEY. YAMNEEEI P ALLTWEEDTHDIEEZILND,

[0058] AMYEBEPG—MOF—1510RBEREEEHEEARCL—-MOF
—15~A~0DB4%

EBA AV (B4 4V) ZRELEZERYEBARPG-—MOF —-15(C
. B M AV EZBEMAIEDI LT, RELEEEHBEHACL-MOF —
15ICE4%IEE, CITBEINARBLEEEERBEERZReCL—M
OF — 15 &3,

[0059] AHYMEBEPG-—MOF—-15%, RIIFIRHICTELEABERAS
7, BEFMICE, BIZIETRERDON o 2 Tld, BHEMEEAPG—-MOF
—15%0. 25mM {HEREREA/S/AKHY/DE FIBARICZES ., 3 6 H
. 80CICTHEL,
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[0060]

[0061]

[0062]

[XR3]
Table 3  ReCL-MOF-15 O &R
. — SRR (B
Yo R e E“ﬂﬁf BE e )
1 | HCI/OFF /v, 1/7.5) | DEF | ZnN0, -HO/DEF (0.08) | 72
2 HC1/DEF (v/v, 1/7.5) DEF N0, - H,0/DEF (0. 12) 36
3 HC1/DEE (v/v, 1/7.5) DEF InN0, - HZU/DEF (0. 01) 72
4 HC]/HZ() /v, 1/7.5) H,0 ZnNo, - HZO/DEF (0. 04) 72

M9Ilid. EBAMEBEARN;—MOF—15, ENSEEMEERCL
—MOF—15, B#YEBAKPG-—MOF -1 58LV0BEINEER
EEEHMELEARAReCL-MOF—15DATR— 1 RARY MNLETFRT,

MOICRINDLDIC, BEINARBLEEEERESEHKReCL—MO
F=150 1 RARY ML TIE., BRMEEBEKRPG-MOF—-150DI1RX
RIMLVTIBEERELTWEZT1390cm"OE—2 (C—0@EZA) M. B
VIERATWB I &b D, £ BEINLRBLEEEEHEEHKRReC
L-—MOF—15MDARI MLIZHIFTDHANLKRZIL1680~1700cm-
'OE—2 (C=0h#ERE) (&. EHMREBEEFEPG-—MOF-150E—7
BEYTRMLTWRIZENDND, TNSEDATR— 1 RARY MNLOER
BRNL, BEINAERBEEEAREEHRReCL-MOF—-15(Ci3&
BA4Y (H8h14V) PBEREALTWVWEIENDI S,

(EHREHI2)

SEAMEERCD —MOF ([(CuHg0y) (KOH),In.) DEMK

LTFOBEATRINhdy—>707%A M)y (y—CD) Z&/IDE
BEAMEL, vy—CDOKBEEND) VLA YDERUEEICELIY y—CD
DIRTMICHAE L 2B LEBEZRD. CD-MOF%Z&mM L%, C
D—MO F O#RIE. [(CiHali) (KOH),InTRIN B, BEHERICIE. Angew,
Chem, Int. Ed. 2010, 49, 8630.|CB#EHD A EICH > TARK L7,
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[E11]

[0063] 649 FDy—CDHARXELAECD-—MOF ( (y—CD) 6&#932) O
R=IWTYRRF4vIEFTILERT 41, BED (y—CD) 6AMDIL
FRFEETARELAZCD-—MOFDEREEEETILEE1 5577,

[0064] ZEEREBEMEBEARCL-—CD-—MOFOERYTY TILEILEBELE
EAHACD-—MOF%#20mgilY, 1. 5~5, OMOEETIFL VI
A—WTT)oINT—FTIV (RBEJLT) /T8 /—IiBEREMA, 65
CT3HEMBBRBEI TARMRBRISZITARVL., ERERE L TREEERE
BHEEACL—CD—-MOF 5587,

[0065] AHMEEEHAPG—CD—MOFDARRSA KHS R EICEY H L4245
REBAMEBERCL-CD-—MOFAEKETY /—ILOEESE (1 : 1
) . KODIEITRBEI B, MKDRERICEY, AV ITLAFVOERMEZRET D
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[0066]

[0067]

[0068]

[0069]

ETTELT 7 AROMEER, B1 0L, RBEEEEERBENKRC
L—CD—MOF MNP CHMMEBAPG—-—CD—-—MOFICZ{LT B8
FENFRMBETRELLLDETRT, BPREZLET., EICLYTAX
DHMNEL L7,

Bl1 1 TIEEBAIL 1 DT FIFLREHE THBRBRISZITWN. A
DLA TV ORMERET DI ETELNCERNEBHRPG-CD-MO
OEEEEZRY, BEEQIEQ= (Lrc-co-mor LcL-cp-mor) 3

Bl7%, I TLlpo-co-morldBHRMERFBHKRPG—-CD-MOF DFERD
MDRE, Lei-co-morlIRBUEEEEHBSHRCL-CD-MOFOD—
DREIAXRT, FZEHL 10ORENT. 5~2. OM OBEATHRLEEEN
B, EBRISABREEEECETLTVWD I EARLTWS, L, 245
BlIL1OREIZT. BMTH—LTERETR >,

RBEIL TICKVERT 2RBESEERBERCL-CD-MOFOF
T— I RARY M EZRE LRI 2128315, v—CDICHXT
5C—0—-CofmfEiRE (1150—-1120cm=—1) AJ7O0—-—RLTW
228 RUBRBHILT1EZBMLZIEICELEAFLVERAROE— 7 BE
(2920—-2850cm—1) MEMLTWVWD I ENERIN, D
ENH, FBELIAFERBYICRIELTWSREEZOND,

FREER

R L-L2EEHEBEEACD -—MOF BLUEEREEAMESERCL —
CD—MOF, B2 EhPG—CD-MOF OIEATET 2750, £
BUEFIRME (SEM) BR%21T4 >k, AEBRTHWEY Y TILIE, 2
ABFREIA Y /) — L TEIERI R L -2BARBERCD-MOF, 1
SMDOZRBEIL 1ABTREBEB L - EBEEEEHESHACL-CD-M
OF., ZNICKERMLAY) TL4FDEMZREL THER L =EHYE
BAHPG—CD-—MOFTHD, AIEIES8OCT—MKEL., TDE1 265
BZGERE LYY TV ER—RYyT—FICEE, BREBEL TITA Sk,
SEMEBREDOHER. B13IRTREY. WFNEXHRBROMETH >
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[0070]

[0071]

T=o ERTHIEBEMBEEARCD -—MOFRFIAKOERELTEY, 3
BRISDERNTH DREELBEEMIBEEARCL —CD—-MO F Pk #E
BOBEMYEBKPG-CD-—MOFDELLELBEEHEEACD-MO
DOFEEHFTFLTWE I &b oFk, FLEBETEBELEZY Y TILET

T, BIBELEY Y TIICBEWTHERYMEBHRPG—-CD-—MOF AR
BTHIEREROERNDLETEREE DBEKRTH > 7,
EX Lo A

AREBICELY., HEFHESHEERBEEROH L WERETAHMREIN, Th
FTICRWEEE AT 2 HERAMOEREERORESTEE LS, I5
I, AERICIYRBIN2ERYEERT. @B XV REEEETD
DT, EBAFVREDEBLOINERADGHAY. EFORKY AT LAE
ADGAHARETH B,
RS DEREA

10 HEMEALT

11 ERE

20 wEAAYV

30 &EBEEMESAE

40 ZEHE

50 ZEENEEEHESHK

60 HHYMEEBAK
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F5RIA1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

F5RIR5]

[E53K1R6]

55 R DEIH

BHERAMTE. RICBREMF2ERI 2B 4T V22308 ER
WBEREREIIRATY TAL,

AR FZ2REBHTRE L (REEEBERBERET IR TY
7Be&.

ZET S, ARLEEEARBERORIERE,

RIS AWM FIXEREZA L. »DOFIREEHIE. AicERE S
RIGELTHERESEZMHRTES 22U LOEREEZET S, FKRKIE1IC
LHORBREEREARBSHRDOREL %,

BHERAMTE. RICBREMF2ERI 2B 4T V22308 ER
WBEREREIIRATY TAL,

AR FZ2REBHTRE L (REEEBERBERET IR TY
7Be&.

RIECRBREEEERBERN S, AIREBI A VDI Bb0—8E
FLEEMRETDHRATY FCL&,

BT 5. ARYMRBHRERET 2 H%

BT S, AICBREMF2ER T 2284 &, AIcEH
RAUFZRETIRBEEZ20. REESEERBENL,

BRIFEAICEHORBERERARBERLN S, BILERI T VDD
L0—MELIIEMEZRELTESN S, BRYEBE.

AIESERMRBRIE,. EBA AV 2RET S & THILRBLEERE
BRBERERD I ENTES, FRIES ICEHDOBEAIRENL,
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special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y
A

CHWALEK, M. et al, Synthesis and biological
evaluation of multivalent carbohydrate ligands
obtained by click assembly of pseudo-rotaxanes,
Organic & Biomolecular Chemistry, 2009, Vol.7,
No.8, p.1680-8, page 1682, Scheme 3, compound 8

YAO, F. et al, Sliding-Graft Interpenetrating
Polymer Networks from Simultaneous "Click
Chemistry" and Atom Transfer Radical
Polymerization, Macromolecules (Washington, DC,
United States), 2010, Vol.43, No.23, p.9761-70,
page 9763, Scheme 1

JP 57-057701 A (Chinoin Gyogyszer es
Vegyeszeti Termekek Gyara RT.),

07 April 1982 (07.04.1982),

example 4

& US 4357468 A & JP 89039441 B

JP 55-013796 A (Chinoin Gyogyszer es
Vegyeszeti Termekek Gyara RT.),

30 January 1980 (30.01.1980),

example 1

& US 4274985 A & JP 83020962 B

SMALDONE, R.A. et al., Metal-Organic Frameworks
from Edible Natural Products, Angew. Chem. Int.
Ed., 2010, Vol.49, p.8630-4, entire text,
particularly, fig. 1

JP 2011-213743 A (Aomori Prefectural
Industrial Technology Research Center),
27 October 2011 (27.10.2011),

example 11

(Family: none)

Kenta KOKADO et al., "Takosei Haii Ko Bunshi
no Jigo Shushoku ni yoru 3 Jigen Network
Polymer no Gosei", Polymer Preprints, Japan
(CD-ROM), 10 May 2011 (10.05.2011), vol.60,
no.l, Disk 1, page 1PB012, entire text

Takumi ISHIWATARI et al., "Takosei Haii Ko
Bunshi o Igata to shita 3 Jigen Network
Polymer no Kochiku", CSJ: The Chemical Society
of Japan Koen Yokoshu, 11 March 2011 (11.03.
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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:

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

2. I:l Claims Nos.:

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:

3. I:l Claims Nos.:
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:
The present application includes the following two (groups of) inventions.

(Invention 1) The inventions described in claims 1, 2 and 4;

The inventions relating to a crosslinkedmetal organic structure and a process
for production thereof.

(Invention 2) The inventions described in claims 3, 5 and 6;

The inventions relating to a crosslinked product of an organic material and
a process for production thereof.

(continued to extra sheet)

L I:l As all required additional 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 justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l 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. I:l 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 I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l 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:l No protest accompanied the payment of additional search fees.
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