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1. Synthesis of 1 and 3:

N3

<N> DDQ, EtsN
H

CHO

The synthesis of 3:

To a solution of 4- ( azidomethyl ) benzaldehyde (1.61 g, 10 mmol) and pyrrole
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(0.67 g, 10 mmol) in CHCl; (400 mL), degassed (argon) for 30 minutes, were added
BF;.Et,0 (3561, 2.8 mmol). The solution was stirred at room temperature for 1 h and
added DDQ (1.96 g, 8.6 mmol). The suspension was stirred for 0.5 h, then Et;N
m(389ul, 2.8 mmol) was added. Stirred for five minute, Zn(AcO),(4.53 g, 30 mmol)
in CH30OH (18 ml) was added. The solution was stirred for 12 h continuously. The
solution was concentrated under reduced pressure. The residue was purified by
column chromatography to give 3 (petroleum ether : CHCI; 1:1 as eluent) (2.6 g, yield
=30%). '"H NMR (400 MHz, CDCl5) & 8.86 (s, 8 H), 8.25 (d, J = 7.6Hz, 8H), 7.70 (d,
J = 7.6Hz, 8H), 4.70 (s, 8H). "CNMR (101 MHz, CDCl3) & 149.3, 142.5, 134.9,
134.4, 131.6, 126.6, 119.9, 53.7. MALDI-TOF, Calcd for C4sH3,N6Zn: 896.2; Found
896.4. Anal. Calcd for C4sH3,N16Zn: C, 64.18; H, 3.59; N, 24.95; Found: C, 64.16; H,
3.60; N, 24.93.

The porphyrin 3 was prepared by the literature (1) : Y. Liu, C.F Ke, H. Y.
Zhang, J. Cui, F. Ding, J. Am. Chem. Soc., 2008 , 130, 600 - 605

DBU,Cul
f—
Toluene

Synthesis of 1:

1, 8-Diaza [5.4.0] bicycloundec-7-ene (DBU) (4.0 mmol, 0.7 mL)was added to
toluene (400 mL), degassed (argon) for 30 minutes and heated to 75 °C while flushing
with argon. At 75 °C, Cul (0.05 mmol, 9.5 mg) was added to the mixture. A solution
of the 2 (89.4 mg, 0.1 mmol) and 3 (89.6 mg, 0.1 mmol) in THF (5 mL) and toluene
(50 mL) was added to the solution slowly over 12 h and stirred for another 12 h under
argon. The reaction was quenched with water and washed with H,O (100 mL X 3),

dried over anhydrous MgSO, and concentrated under reduced pressure. The mixture
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was concentrated in vacuo. The product was purified via chromatography (SiO,,
CHCl; : methanol 30 : 1) to afford 1 (104 mg, 55% yield) as a purple solid. 'H NMR
(400 MHz, (CD3)CO 6 8.40 (s, 8H), 8.37 (s, 8H), 8.34 (s, 4H), 8.12 (d, /=8 Hz, 1
H), 7.88 (d, J= 8 Hz, 1H), 7.75 (d, J= 8Hz, 1H), 7.40 (d, J= 8Hz, 1H), 7.26 (d, J =
8Hz, 1H), 7.15 (m, 2H), 6.92 (d, J = 8Hz, 1H), 6.05 (s, 8H), 5.66 (s, 8H)
MALDI-TOF (M), Caled for C;p4HgsN200O4Zn, (M) 1788.4; Found 1788.6.

2.'"H NMR and *C NMR

H NMR spectrum (400 MHz, 298 K, as-acetone)of 1

SPAVANEVIRVAP v

=Z.78

Loy I L’“
ot SRR N A G U
0 3.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

(ppm}

TH NMR spectrum (400 MHz, 298 K, CDCls) of 3



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

—B&. BG8Y
8, 2494
8.2303

-T.6098
1. 6808
—T.2602

7061

8. 0190
£. D000-] {F—

7. 85491
B, 0870

95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 0.
(pPm)

13C NMR spectrum (100 MHz, 298 K, CDCIs) of 3

148, 2775
—142. 4683
—134.58035

63. 6691

—126.5618
118.9118

170 155 140 125 110 95 8 75 65 55 45 35 25
ppm

H NMR spectrum (400 MHz, 298 K, ds-acetone) of 1+pyridine



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

B3OL T~ —
TEEL
1919°5— |L o008
9590 "= = o008
05800~
9ChL o~ -R060 B
gEoL o
695071
B990°L

o U
by ks e
E&S% PP
2062 "L 4rE856 'S
%:l%
06CF L
£288 71— 29808
9591 "3~ .
PRI 2 memm :
e S
s 1990 %

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

2.0

ppm

TH NMR spectrum (400 MHz, 298 K, ds-acetone) of 2+ TBAN;

BLIGD

£oc6
REER
933t ._W
ZLETT
9g2L°1
ERL

cRED"E

SRE0°E
BFPO°E
20507

956072

1mn1gz—

BOZEC
BERE .m\V\
belizlo

PETE P

900L L~
s0eL L

8L62°8—

252L e

-

Fonoo -z

Fanes L
Faros e

FoszL L

1.0 05 0.

1.5

35 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

ppm



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

3.NOESY spectrum of 1 in ds-acetone at 258 K
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4. UV-vis spectrum of the cage 1 with N5~ in CH,CCl,, THF, acetone

0.4-

Oeq
——0.5eq
—1.0eq
—1.5eq
——2.0eq
—2.5eq
——3.5eq
——4.0eq
——4.5¢eq
——5.0eq
——5.5eq
—6.0 eq
——6.5€eq
——7.0eq
——7.5eq
—— 8.0 eq
——28.5¢eq
—9.0 eq
——9.5eq
——10.0 eq
——15.0 eq

0.3

0.2

Abs

0.1

O . O T T T T T S T y |
500 550 600 650 700
wavelength/nm

UV-uvis titration of the cage 1 (10 uM in CH,Cl,) with N3 (up to 15 equal)

0.3

—0.0 eq
—0.2 eq
—0.4 eq
—0.6 eq
—0.8 eq
—1.0 eq
—1.2 eq
—1.4 eq
—1.6 eq
—1.8 eq
—2.0 eq
—2.5eq
—3.0 eq
—3.5eq
—4.0 eq
—4.5 eq
—5.0 eq
—6.0 eq
—17.0 eq
—9.0 eq

T : T : T : T : T : T : 1
540 560 580 600 620 640 660
wavelength/nm

Absorbance
o
Ro

=
—
1

0.0

UV-—vis titration of the cage 1 (10 uM in acetone ) with N3 (up to 9



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

equal)

absorbance

540 560 580 600 620 640 660
wavelength/nm

UV-vis titration of the cage 1 (10 uM in THF ) with N3 (up to 4 equal)



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

5. '"H NMR spectra of the cage 1 in dg-acetone at 298 K upon

titrational addition of TBASCN
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6. UV—vis spectrum of the cage 1 with SCN ™ in acetone
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7. X-ray crystal structure of 1.

The crystal A of 1 was obtained in pyidine and acetone.

The crystal B of 1 was obtained in THF
(1) Y. Liu, C.F Ke, H. Y. Zhang, J. Cui, F. Ding, J. Am. Chem. Soc., 2008 , 130,
600 - 605.
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