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(57) Abstract: The present invention relates to an organic framework comprising a plurality of platy layers formed by successive-
ly connecting building blocks arranged in the vicinity of each other, wherein each of said building blocks is formed through a co-
valent bonding of two or three Cs-Coos aromatic ring groups to a linear or annular boron-containing cluster; and a Lewis base
which is coordinate covalent bonded to the boron-containing cluster in said platy layers.
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A s FHAR o8 5 vk 7] 7h20] MAFHS o 23z ghr o},
o A¥8HE A, QABHE A, S, obil, W, Ak, b2, A & Fo] 9131, 7]
F71 ] AR o] iz v, o B, TR, R, A, Sl Abo] 22
Sk, W6, o B, R, o AL R I, WA, B F CnCpy S
e

il

[104]  B3h & 3ol F7] =4 &A= F2A o] 9l oll, S (vl -8 ©HAIA
= A

[¢]
[105]  ©]8t, AAlel| & Falo] & 22 v Al s] Ay et vt sy
7 o

[106] [AA 4 1]

[107] 21| mesitylene 1.0 m¢7} 71 4 md
25 mg(0.15 mmol)& g o] AN S A ¢k 5, =13 -8l 4] (Ultrasonic
frequency : 40 kHz)E ©]-&3}o] 7] &AL 1A 7F &<t &8l Al T, o] %,
’F7] w8l | Eako el pyridine 0.1 mdS
ek H, 25 85 °Co LElA 3ULt 7 st &

o] A A -] 3Fal of Al E o R Ttk s] Al A e 5, %
AZ3ATH AT 7S AFE3to] 7] Aol xl arAl g o] 4 -4
A= o3 g
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[109] [AA] 4 2]

[110] 2l mesitylene 1.0 m¢ A1 oll, &-vll mesitylene 0.5 ml<} 1,4-dioxnae 0.5 ml=
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[112] LIFZ=HAEg v
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A=A F GR1317] 931, 424 &3 (infrared Spectroscopy, IR)E ©]-& 3}
Aol 19] 7] &4 FZ2A)(PCOF-1)2] ~HAEL S 41519051, 71 A& =
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E5E A nd, A 19 f7] &4 F-ZA (PCOF-1)2] 74 5, 1600 ~ 1430
cm! Aol ol A 3] 7} Ve = dbE | ) Z(COF-1)9] 4 -9 7] Wavenumber
HJ ol A 3] A7} ERUA] 22kt oW, A7) Wavenumber W 9 (1600 ~ 1430 cm-!
Aoyl YEb b= 3] A= C-C, C-N ring stretching©] 0= 74 -$- VBl +=
Aotk B8k, A Ao 19] f7] &2 -2 A (PCOF-1)2] 7 -, 748 2 704 cm-!
ol| 4] C-H out-of-plane bending®] W-E} = A2 &2l & 5= v}, o] 25,

A e 19] 7] &4 FZA(PCOF-1)9] 45, &8 77 =4 &4 (COF-1)%}
o, Ae] ol pyridineo] A gt o] Qlvhar FA8E 4 At

2. PXRD 3 & H] !

AAof 10| A AW F7] 224 FZA(PCOF-1)0l] Qo] A, ko] Zof] Fo]x
A9 Ag AHE golsly] Y slo], - x4 8- (Powder x-ray diffraction,
PXRD) #4& A A819 a1, 71 A#E & 70 YJERAQATE o] w), i F 7 0 7 A
COF-1[(C3H,BO)¢CsHj5),](Covalent Organic Framework-1, Science 2005, 310,
1166)E AF-&8-3} 3 T},

B Axp AA o) 19] 7] F24 FZ A (PCOF-1)x ) Z7(COF-1)2] &4 %<l
9 A7} s st A EFRETE o] = EE], A AT 19] 7] =4 52 A (PCOF-1)7}
T 71 =4 FZA(COF-1)9} 5L F2E 2t o] Fo] EAlEE 4l
& g Urk w8k, A A e 19] 7] &2 72 A (PCOF-1)9] 45, T +7] =4
TZA M= Kol A] el ¥ A7f EA ek, o] ¢ & v AR FE] 7] B3]
ol Fol2= A77F At d5S 5 5 AT

AGd 2-F7] 43 72A Y €4 54 &4

A o] 1ol M Az 7] A FZA(PCOF-1)2] &4 5412 54 357]
H3lod, & F -4 (Thermogravimetric Analysis: TGA)S S~ 39131, 21 A&
% 6ol YR ATE. o u, t) & 2. 24 COF-1[(C3H,BO)sCoH,n),](Covalent
Organic Framework-1, Science 2005, 310, 1166)= AL£-3F3 T

L 6ol A & = = vkel o], t & (COF-1)+> °F 400 °C 2 =
ol Bl & el ¥ 7] Al #fske vbd, A Aol 19] /7] =4
TZA(PCOF-1) 2F 500 °C2] =% F-i-o| A HE & &35 7]
|8 AR = RY Folz A7 Y FE
71 =4 FZ2A Y B, T 22k W 7] =24 724
Aol 8T AL FA T 5 AT

of-=¢], hZH(COF-1)9] 74 -5-, 9 225 °C2] =52 3ol A oF 20 %2] 57
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FE7F Q= whd, A A o 19] 7] A FZA(PCOF-1)+= 2F 100 °Ce] &1
kol A <F 48 %o FA| A7) AT o] W o] FA A e 7] =4
TRA L FAA AFEHAE Gl 7F 7] 24 FERA A FAE o] kTt
7IA 2 ole] Futd Zl o i o AR, o] 2]k Guf o] Fuke 1%k LA 7hAa
& 25 e A Ao 19] 7] F4 FZA(PCOE-1)7} 48 7] =7
T-ZA(COF-1)°l 1] & ] B 49 guest wAHE F2E 4= &S (HH A o=
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A4 3 ‘rr7] ZH FZ2A Y 54 A EF EA

Aol 1o A Alzg §7] &4 F2A(PCOF-1)9] 74 7k Fahda RG-S
k218l 7] ¢ 3}o], A& 5= 7] (Automatic adsorption instrument) S }%o of &=
77K 2 F¥ 1 atm®] 2318k A 24 7k 2 29S8 88l a1, of

= AE = 8o YEFATE o)W, thZ - 2 24 COF-1[(C3H,BO)¢-CoH,»)]
(Covalent Organic Framework-1, Science 2005, 310, 1166)= AF&3)31 T}

28 A}, = gol| A & = Q= vkl o], A Aol 19] f7] &4
FZA|(PCOF-1)9] 45, ) ZT(COF-1)3} &, 7] &4 FZ2A ol =47}

H 7t A o2 Fad AL A 5 AT

w3k, AA] o] 19 £7] A FZA(PCOF-1)9] 4 F&2FE P/P=1.0Y ] oF
0.75 wt% <l ¥Hi | ) Z+-(COF-1)9] =4 232 P/P=1.02 1 2F 0.55
wt% O] AT}, o] = A Al o] 19] 7] &4 F-ZA|(PCOF-1)2] 745,
) Z(COF-1) 7 9 Fo] 2 947191 Tewlo] EQjg o2 m, Al &g
SR 7 A = L ol wl] A S22 Ay o] FA Al A7 7] W)
29 FaMo] Wk FolE Ao = of AKX
AP 4-F7 =4 FEAY 7T A7 R FAHAY 3
Ao 10| Az 7] FA T2 U B FE 3] A E S5
Aato], AU Y 7HS o] &kl on A A<l et E Y E gl
Ok} 8t AlAkS &% 819 T, Materials Studio 4.3 3] 7] A 2] DMol? X 213
3H31. ., PBE/DNP 5= ©o]8-38}o 725 &4 8} 5}l olw), T3t
A= 2t 5o BB YAEo] o] F = HHORRY o] 2e Fo T A
HH 7ke] AR ek FA AR, A9 6 N2 a4
7k HH Foll oA, oL Fd e FEE AAS 5
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(g8 11]

(7878} 12]

4—dialkylamin0pyr1d1ne, 4,4'—b1pyr1d1ne, pyrazine, pyrldazme,

pyrimidine, 2-methylpyrazine, pyrazol, imidazole, purine, 7-azaindole,
quinoline, isoquinoline, quinoxaline, 1,4-diazabicyclo(2.2.2)octane,
quinuclidine, 1,3,5-triazine, hexamethyleneteramine, piperidine,
piperazine, pyrrolidine, morpholine, tetrahydrofuran, 1,4-dioxane %
1,8-naphthylene disulfide = o] 5] %1 ol A A8 H Zlo] 542l
7] =2 AL

[78 7" 13] Aol slol A, o] EA kel M) 8] 8Fsh4 11,12 H 13
ol A A e gohA o R A ¥ = B A oy efghE kol
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B

Ars
G12E12\B ~ \B/EgGg

/ \

G11E11 E10G10
()6]'7] 5}5—}41 11,12 et 1301]}‘1, 7] Arﬁ% C6~C204?l O]“—ﬂeﬂ (aryl
group) B35 Co~Caps 8l 3l Bl 2o} 7] 0] 31 7] Ayt Co~Caps€l
O]‘E]E A7) e C6~C204?l & E]]EO]—% 7] O] D:h ol A= Co~Cos
Aol E R A7] = ConCopll SlEZotbET U7 0]a1; 7] E,
WA Epe= M2 S H A o ® 718539 155 £ 1659

&ahiz Akelul: 7] G WA G 747 S8 02 F4 C-C

1
8 7], Ce~Cp8] o} 7], == 2719
[ 14] A 138l A, 7] & vl = mesitylene, 1,4-dioxane 2 ©]& 2]
23Eoll A AEE Aol SR F7] =4 F-2A.
[ 15] Al 138}l Qo] A, A7 B4 S 3 3HE-2 bezene diboronic

acid(BDBA), Biphenyl-4,4'-diboronic acid(BPDA),
Tolane-4,4'-diboronic acid, Stilbene-4,4'-diboronic acid,
1,3,5-benzenetriboronic acid (BTBA),
1,3,5-benzenetris(4-phenylboronic acid)(BTPA),

1,4-phenylenediboranediamine, "2
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biphenyl-4,4'-diyldiboranediamine = ©]F] %1 o] 4] A & ¢

A7) Whekss 5 v 92 hexahydroxy triphenylene, benzene-1,4-diol
iphenyl-4,4'-diol 2. o] F-0] I el Al A Bl Zlo] 5421 7]

[T 16] A 133l oA, A7) g 2= 40 WA 160 °C M Y2l Alo]
549 7] &4 Fx24)

[T 17] Aol AAA, 7k B 7] A F&, @3 k= ol
REE SS9 f7] &+4 XA

[7d -3} 18] Ar7eel oA, AA, e A, ARA, o] ud =4, A,
ARvtEI I8 A5, LA e Al ihEA H FA,
WARRIA 7], Ve FE W v e gV 2 o] Fof X ol A A E
SLEZ AN Y& glo] 5AQ f7] #4 TZ2A

[7d 73} 19] A1 WA A178F T o] == gk &ell 7] Al /7] =4 FERAE
i3l S AA.

[ -7 20] A 195l oA, F7] F2A = FE Yo}, o] ikel ek A,
AAS} e A, =0, ofwl, v gk, AbA ol 2 W A AR o] Fof 7]
ol AEd Jhan f7] BAS & e AT 5 s Sl
£l F2A).

[ 7 21] A WA A178 % o)1= @ ol /1A E 7] 24 T2AS
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[Fig. 6]
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