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Table 1. Association constants with various guest molecules.
CN NO, NO, o]
guest @\ NCD:CN NC Cl
host NO, NC CN NC cl
CN NO, 0

17 540

4-[2+2] 17 130 1000

6-[2+2] 26 9.4 83 830 2000

7-[2+2] 9.3 20 140

9-[2+2] 20 86

102+2] 85 1200

4-[2+2,] with toluene 10-[2+2,] with p-dinitrobenzene

Figure 1. X-ray data of 4-[2+2,,] and 10-[2+2,].
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Figure 2. Guest binding ability of various macrocyclic borornic esters

3. 5-E#-1,3- B ERARN e BEREE RS V- B CARRBE L DS T E#H

AT TOERERELRHHO—DIE NN Ty 7R OR g T AT )V E RSy ORESEETh D, €
DI=DDELRA BT AT )V Dy B WIEZ G DI D 5 ALICK D 5y 12 HITH]
FHRTRE/ R EHAIE A A LT 1,3- BB AR RV E SRR L. ZhE RTINS 4— L 10
CHLRAL ZRET LT, ZORE R, F5FE D 5-EH#i-1,3-U BB AR E13E T M4 — V1%
AR )— VHRET AT T, T RE RV AR E DS RE AR L
TS E DRRIZFF 72 13242 ) ENCR THT T 5282 A L7c, WToOGAbERIRA T
BT AT VORI T AT VA BRINIZHETL, Rl — DT 84— D) o F A~ —0nbi5
H—DB{bK% 5 2 7=(Scheme 5),

WUNT 5 (27 B VN4 A AT A RBIRAR O R AT V135 B L L CR DK
IR ED S E R LTS R, = AR RO T U R ED 321 MNERAL S G D3R A ME 152 (R

Ph

N=

R

&0 O i 0, °f

Q} @' N-OH 95 B
(RO),B B(OR), MeOH 1,2- dlchloroethane \Q O

’ MS4A

13 rac-1 30min-37h reflux, 16 h %@E}
R = Br, OBn, allyl, CHO, COOMe, etc 13-[242,,] (R = O-propargyl)

1490 %
Scheme 5. Self-assembly using various 1,3-benzenediboronic acids
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Scheme 6. Self-assembly using ferroceneboronic acids
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LD EER LML TETZ, £ZTIRIZ $$T§%7ﬁ?”§)lf‘“i‘7?:/b°)ﬂflﬂyﬁﬁ“19&?]\?%“—
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+ - =
B

(OH),
OO @ rac-[2+2gyolla  rac[2+2gnoldb  rac[2+2gnoldc  rac-[2+2godd  meso-[242gno e
8mz > 91% yield 89% yield
OO conditions A conditions B
B(OH), MeOH (12 mM) MeOH/CHCl5 = 2:1
rac-19 rt, 1 week (12mM), rt, 24 h
b
rac1 + (RA-19 ——F— > — —

MeOH/benzene = 2:1
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-
1 + 2m@c19 ——— > —_ B.s —
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@ @@ emnen -
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MgSO, (4 mol. amt.)
1+ (919 —— > — — — —
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Scheme 7. Formation of 4 out of 5 diastereoisomers of [2+2gy0,]-
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720 T2 6 meso KB ELNDRIRSMELEZ, TBIERDT M4 — L 1E(OED AR e )
TFNVRBE L9y X ORRDO T BT T F LRl 19y, EEAY ) — =L A
(2:1) P CTIRE THERE D ERKL . :m%“(ﬁﬁlﬁék“M:nasﬁﬁ%ﬁx%ffﬁﬁiémmﬁwﬁm
VR AT VN8 % EFIR TRELND I EE R LT, T OIS IXH S X B EARTIC
R L7=(Scheme 8), BIFYILHFESIZILSWT Ly D B SR L2211 ;%fﬁbfdﬂ

LALETRL | ZORE RITAR Ol A 7~ T R Tdh D,
B(OH)Z B(OH)z g0 e -
OMe OFEt OH - OEt .
OMe OEt +H Me!
OH MeOH/CHClj (2:1) OEt
B(OH) B(OH)z rt, 24 h o
& 6

O
B
o} e T2,
B ¢ -
rac-1 ' 3 A p
19M (R)-19g; - a e Ethyl | S5
R E &

0.5 moI amt. 0.5 mol. amt. 89% vyield - X-ray structure

Scheme 8. Self-assembly of three components
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meso-[2+2]e DI B WA= 25, rac-[2+2]a 1% meso-[2+2]e ~EZEHASILI=7S . BLIKRTE
ZEIZ. meso-[2+2]e I3 rac-[2+2]a (2 #7273 o7 (Scheme 9(a)), i DA X #RA2HIELT-
L2 A, rac[2+2]a 137 BN T 7 AEK, meso-[2+2]e 1IFEERIEEIA TH ST, ZDZENDL, OfE
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é N @7 =1 ﬂ:/l/.b\ D % @ = 18.5 h, 97% yield - @ -\; P l'v“\,_,:“’\__,f‘—f\’“\-_,—_‘w
jjl] @CJ:D meso—[2+2]e D MeOH, reflux, 37 h é ‘ me\?ol-l;te
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g . ff‘ﬂr(’rgjéf [:;g\ RAHE ) — Scheme 9. Interconversion of rac-[2+2]a and meso-{2+2]e
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AT, meso-[2+2]e DI BN R THEAHZENTE 7= (Scheme 9(b)), ZD I, KRIZE
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BIZ DM, s 1LHT2ICEREF LT PSP B —RRF O AR A WD T L D K 3
RIS DB ISR LT, BRI BT EOV R WA EIZLD YR L
(AR RGHILTE, ZOFEETEMTHILIED, T bIES FRVR e 8
TATVNARTE, B89 H ML ICR A R TRETH D,
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BDOHERINCTCIUROT NI A — /L 1EE AR #2078 2 51 [R - CTEALL7Z[242 pp 1%
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Quantum Yield of Photo-isomerization
Fa

FSF2
Og O \ J O BOE [242p4€]
o) 7%, S o

$=0.30 ¢=0.67

X-ray structure of [2+2p,£]

Scheme 10. Self-assembly of diarylethenediboronic acid and quantum yield of photoisomerization
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Scheme 14. Construction of [242penel
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7L 298 LIV = b 7 2L U AIRB0EIRINLTZG A2, 'TH NMR {522 7 hod
% flmbéﬁ«%éﬁ; Job Py AT 2 A, BURENZ LICE L ¥ /02913 A TS h
WXL, =baF 7 XL AIR30IE— 0 F LB S NN L2 R 3 D s RS b

f:o
B3 38 1
‘O‘ o N o
O H+ CDCI3 NNO2 .
poroon No . g BB o B*-B _
31e syn-[z+2,,y,e Jd A

Scheme 15. Inclusion of two different guest molecules
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Figure 4. X-ray structure of [2+2,ene]
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Scheme 20. Preparation of two different trimeric molecules
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