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solution wascooledto 0~5°C, NaNGQ (0.207 g, 3.00 mmol) in 2 mL 40 was added slowly.
The solution wastirred for 20 min andnie temperaturef the solutionwas kept at 0~5C.

The diazonium salt wakenslowly added to a suspension of -8liinethoxyaniline (0.459 g,
3.00 mmol) in 20 mL of KO at 0~5°C. The pH of the mixture was adjusted to 8~9 by adding
saturated sodium bicarbonate solution #mel mixture wasstirred overnight. The red solid
was filtered and purified by chromatograpising1/1 methanol/ethyl acetate as eluent to get
the product 3. Yield: 5294H-NMR (DMSO-d6, 250 MHz): 1i=7.15 (t, J=8.3 Hz, 1H; AH),
U=6.71 (d, J=8.4 Hz, 2H; AH), U=5.99 (s, 2H; ANH,), U=5.94 (s, 2H; AH), U=3.67 (ds,
12H; -OCHg). *C-NMR (DMSO-d6, 63 MHz): i=156.1 (ArC), t=153.4 (ArC), Ui=151.0
(Ar-C), U=126.6 (ArC), Ui=123.4 (AKC), i=105.3 (ArC), (=89.9 (ArC), U=55.9 (OMe),

U=55.4 (OMe). MS m/z=317.2.

Synthesis of 54 (0.246g, 1.26 mmol), EDC (0.253g, 1.32 mmol) and DMAP (0.020g, 0.16
mmol) were dissolved into 6@L of dichloromethanédDCM) andthe mixture wastirred for

10 min. Then 3 (0.420g, 1.32 mmol) was added into the solution. The reaction was kept at
room temperature for 2. The result solution was purified by chromatograpising DCM

as eluent to get the product 5. Yield: 80#4:-NMR (DMSO-d6, 250MHz): Ui=10.14 (s, 1H:
CO-NH-), U=7.24 (t, J=8.3 Hz, 1H; AH), U=7.15 (s, 2H; AH), U=6.78 (d, J=8.4 Hz, 2H;
Ar-H), 0=3.72 (ds, 12H:OCHg), Ui=3.55 (t, J=6.7 Hz, 2HCH,-Br), 1=2.37 (t, J=7.2 Hz, 2H;
-CHp-CO-), ii=1.951.35 (m, 6H-CHy-). *3C-NMR (DMSO-d6, 63 MHz): Ui=171.6 (NH-CO-

), U=153.0 (AFC), U=151.2 (AkC), U=141.7 (ArC), U=133.9 (AFC), Ui=128.6 (AkC),
U=105.3 (ArC), Ui=95.6 (ArC), U=56.1 (OMe), U=55.9 (OMe), Ui=36.4 (CH,-CONH),

=35.0 (CH,-Br-), i=32.0, 27.2, 24.1-CHy-). MS m/z=493.1.

Synthesis of 6 iAzcPy). 5 (0.080g, 0.16 mmol) was dissolved in TKHED mL). Then
pyridine (20 mL) was added. The reactionixture was stired overnight at 66C under Ar.

The solventswere removed by rotated evaporatidime obtained red solid was dissolved in
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methanol. The solution was added stepwise with stirring to plenty of petroleum ether, and the
red precipitate was filtered and drieddervacuum to get the 6. Yield: 95%4-NMR (D,O-

d2, 250VHz): (=8.82 (d, J=7.0 Hz2H; PyH), 0=8.51 (t, J=7.8 Hz, 1H; PM), (U=8.03 (t,

J=7.2 Hz, 2H; PH), li=7.42 (t, J=8.5 Hz, 1H; AH), U=6.91 (s, 2H; AH), i=6.87 (d, J=8.5

Hz, 2H; ArH), 0=4.61 (t, J=7.2 Hz, 2HCH,-Py), (=3.85 (ds, 12H:OCHg), U=2.41 (t, J=7.2

Hz, 2H;-CH,-CO"), U=2.121.30 (m, 6H-CH,-).
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FigureS2.Route forthe synthesis ofLl2 (PAA-MAZz0).
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Synthesis of 912-Aminododecanoic acid (7 ifigure S2) (1.000 g, 4.65 mmol), dert
butyldicarbonate (8 ifrigure S2) (1.010 g, 4.65 mmol) and triethylami(ieEA) (0.775 mL,

5.58 mmol) were dissolved into 15 mL of metharidie reaction was kept 6 overnight.

After removing the solvent using a rotary evaporator, the obtained solid was dissolved in ethyl
acetate, and washed with HCI solution (0.25tiWice. The white solid was then dried in a
vacuum oven to obtain the product)(9Yield: 93%.'H-NMR: i=11.98 (s, 1H;-COOH),
0=6.76 (t, J=5.6 Hz, IHCO-NH-), i=2.89 (q, J=6.5 Hz, 2HCH,-), 0=2.19 (t, J=7.3 Hz, 2H;
-CHy-), U=1.49 (t, J=7.1 Hz, 4H:CH,-), U=1.38 (s, 9H:-CHs), UiF1.24 (s, 14H:CH,-). *°C-

NMR: i174.4 (COOH), li,155.5 (CO-NH-), i=77.2 (Me-C-), U=33.6, 29.4, 29.0, 28.9,

28.7, 28.5, 28.2, 26.2GH,-), U=24.5 (CHs). MS m/z=315.2.

Synthesis of 10Compoundd (0.157 g, 0.50 mmpl EDC (0.096 g, 0.50 mmol) and DMAP
(0.020 g, 0.16 mmol) were dissolved in 10 mL of DCM at room temperafime mixture
was stirred for 20 min Then 3 (0.159 g, 0.50 mmol) was added into the solution. The
reaction was kept at room temperature for 24ten the result solution was purified by
chromatographysing 1/2 acetone/ethyl acetate as eluent to get the product 10. Yield: 60%.
H-NMR: i=7.29 (t, J=8.3 Hz, 1H; AH), (=7.18 (s, 3H; AH and O=GNH-Ar), {i=6.90
6.70 (m, 3H; AfH and O=GNH-C), i=3.75(d, J=2.0 Hz, 12H:OCHs), Ui=2.92 (g, J=6.5 Hz,
2H; -CHy-), Ui=2.32 (t, J=7.3 Hz, 2HCH,-), U=1.66 (t, J=7.1 Hz, 4HCH,-), U=1.41 (s, 9H:
CHs), U=1.30 (s, 14H:CH,-). ®*C-NMR: (i=179.8 {CO-NH-Ar), U=156.6 (AFC), li=156.1 {
CO-NH-), i=151.1 (ArC), U=149.4 (AFC), i=128.4 (AFC), i=125.5 (AFC), i=104.1 (AkC),
U=91.5 (ArC), U=71.0 (Me-C-), U=55.1 (OMe), Ui=54.8 (OMe), (i=33.3, 29.4, 29.0, 28.9,

28.8, 28.7, 28.2 25.3CH,-), U=24.4 (CHs). MS m/z=614.7.

Synthesis of 11.Compound10 (0.179 mg, 0.30nmol) and 3 mL of CECOOH were
dissolved in 10 mL of DCMThe mixture wasstirred at room temperature for 1 h. The

resulted solution was washed using saturategC®asolution Then the residual DCM was
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removed using a rotary evaporator. The dark reddseks further washed by water for
several times to obtaithe Compound.1. Yield: >99%.'H-NMR: i=7.29 (t, J=8.3 Hz, 1H;
Ar-H), U=7.18 (s, 2H; AiH), Ui=6.80 (d, J=8.4 Hz, 2H; AH), U=6.17 (s, 2H-NH,), U=3.74
(d, J=2.1 Hz, 12 HOCH), U=2.92 (q, J=6.%1z, 2H;-CH,-), ii=2.37 (t, J=7.3 Hz, 2HCH,-),
U=1.66 (t, J=7.1 Hz, 4H:CH,-), U=1.881.48 (m, 4H;-CH,-), U=1.30 (s, 14H:CH,-). **C-
NMR: 0=179.6 (CO-NH-Ar), U=152.9 (ArC), U=151.1 (ArC), iiF145.1 (ArC), i=127.2
(Ar-C), =122.4 (ArC), =105.3 (AFC), Ui=95.6 (ArC), li=56.0 (OCHy), U=55.8 (OCH),

U=33.3, 29.7, 29.0, 28.9, 28.8, 28.7, 28.2, 26CH¢-). MS m/z=515.6.

Synthesis of 12 (PAANAzQ. To prepare PAAMAzo (12 in FigureS2), PAA (0.288 g, 4.00
mmol of therepeat unj, PyBOP(0.062 g, 0.12 mmol), DMAP (0.015 g, 0.12 mmol) and 11
(0.062 g, 0.12 mmol) were dissolved in 20 mL of DMF at room temperalee reaction
was kept at room temperature for 24 h. The product was purified by diabysgsa dialysis

tube cut-off moleculr weight 7000) The grafting density determined fiy-NMR is 1.5%.
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FigureS3.Route forthe synthesis ofPAA-b-CD.

Synthesis of PAAb-CD. PAA (0.288 g, 4.00 mmol of theepeat unit, PyBOP (0.208 g, 0.40
mmol), DMAP (0.015 g, 0.12 mmol) and Mf#-CD (0.453 g, 0.40 mmol) were dissolved
into 20 mL of DMFE. The reactiommixturewas kept at room temperature for 24 h. The product
was purified by dialysisisinga dialysis tube gut-off molecular weight 7000) The grafting

density determined byH-NMR is 7.5%.



2. Photoisomerization ofmAzo and hostguest interactionsbetween mAzoa n d-CDb
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Figure 2. 'H-NMR (250 MHz, D,O, 298K) spectra ofmAzo-Py before (red) andafter
(orange)625-nm light irradiation Photoisomerization ahAzo-Py can be induced by red light.
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Figure $. *H-NMR (250 MHz, DO, 298K) spectra of mAz®y 4D (1:5)before @) and
after @) 625nm light irradiationRed light can induce the photoisomerization of m#&an
t he pr e<B.Theeonaertratibn ohAzo-Pyis 1 mM.
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Figure %. 'H-NMR (700MHz, 298K) spectra otrans mAzo-Py andits mixtures withb-CD

in D,O: trans mAzo-P y -Cb=0:1 (a),trans mAzo-P y -Cb=0.5:1 (b),trans mAzoPy-: b
CD=1:1 (c), trans mAzo-P y :Cb=2:1 (d) andtrans mAzoPy-Cb=4:1 (e) The
concent rrGDhtisil.67/mgmlf b

Hp, Hyand H; areprotonsi nsi de t h&D. Asathei ratig oftafis mAzo-Py in
mAzo-Pyb-CD increases, the signals df, Hy andH; shift, indicatingtrans mAzo-Py enters
the cavity ofb-CD. The other protons are outside or at the edge af thev i t-GD. As the b
ratio oftransmAzo-Py in mAzaPy/b-CD increases, the signals of the outer protoins-CD
have no or onlglight shift. The result suggests thetans mAzo has stronger interactions with
inner protons ofb-CD. Thus, his experimentconfirms the hosguest interaction between
transmAzo andb-CD.
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Figure §. 2D HSQGNOESY spectrum(700MHz, 298K) of trans mAzo-P y /CD (2/1 in
molar ratig in D;O.The concenC€hiswlt6inngmLof D

The correlation peaks between the carbongrahs mAzo-Py (G and G) and the inner
pr ot o +CP (Hepahd H) shows the hogjuest interaction betwedransmAzo-Pya nd b
CD. Additionally, there is no correlation peak between the carbomarafmAzo-Py (G and
C) and t he o udGDdH, ang iH)oThus,tras mAfo stfongly interact with the
inner protons ob-CD. TheseresulsindicatethattransmAzo-Pyent er s t h@. cavi ty
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Figure S8. 2D NOESY spectra (700 MHz ipat 298 K) otransmAzo-Pyb-CD (a) and
cismAzo-Pyb-CD (b). No corresponding proton was found between pyridind4i0 (red
rectangles) in both of the spectra. The concentrati®rCD is 1.67 mg/mL. The molar ratio

of mAzo-Pyb-CD is 1/1.
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3. Association constantdetweenmAzo-Py and CDs

'HNMR was used taneasureghe associatiogonstants (¥) betweenmAzo-Py andU-CD or
b-CD. mAzo-Py and CDs werdissolved inD,O. The concentration ahAzo-Py was kept as
1.0 mM Theconcentrations oEDs were5, 10, 15 and 20 mM, respectivehBINMR spectra
of mAzo-Py/CD mixturesin D,O were measured. Due to thestguestinteraction between
mAzo and CI», thesignals of protons will shiftA modified BenesHildebrand equatidfl

was used for the calculation of tassociation constantetweemmAzo-Py and CB.

o111
A5, AS K, C. AS

(S1)

obs

wherem gysis the observed shifts of thpeaks; K is the association constamnfilis a constant

correlated to the concentration of tihézo-Py; Ccp is the concentration of the CD.
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Figure ®. H-NMR (250 MHz, 298K) spectra of trans mAzo-Py with different
concent r-&€b ({0, &8, 15ahd 20 mM) D,O. The concentration of mAzBYy is 1
mM.

Yo
Q’N\\ A Ha
e a n} .

20 mM

50 745 740 735 730 725 720 715 710 05 7.00 6.95 6.90 6.85 6.80 6.75 670 6.65 6.60 6.55
11 (apm)

Figure Q0. 'H-NMR (250 MHz, 298K) spectra ofrans mAzo-Py with different
concent r-&€D ({0,dnlL, 10ahd 26 mM) in,D. The concentration of mAzBy is 1
mM.
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Figure 91. '"H-NMR (250 MHz, 298K) spectra ofis mAzo-Pywith different concentrations
o f-CJ(0, 5, 10, 15 and 20 mM) in,D. The concentration of mAZBy is 1 mM.
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Figure 2. 'H-NMR (250 MHz, 298K) spectra afis mAzo-Py with different concentrations
o f-Cb(O, 5, 10, 15 and 20 mM) in,D. The concentration of mAzBy is 1 mM.

S13



@, (b)

= trans mAzo-Py/a-CD 1| = cis mAzo-Py/a-CD
401| o trans mAzo-Py/g-CD 3004 | o cis mAzo-Py/B-CD

35+ 2504
Ms.n : y=126x479.0
304 Ka=1661.1 M- v’ 200

bs

— -
w -
- 257 150
1 7=0.62x+46.6
7=0.07x+13.4 0.62x+45
20 Ka=196.1 M- 1004 Ka=75.1 M
1 ]
15+ " 504
40 60 80 100 120 140 160 180 200 220 40 60 80 100 120 140 160 180 200 220
1c,, 11C,,

Figure 3. (a) Association constant,) betweentrans mAzo-Py and CDsThe data for
calculating the association constants wapeinedfrom Figure 8 and S.0. (b) Association
constants (K betweencis mAzo-Py and CDs. The data for calculating the association
constants were obtained from FigurélSand S2. Equation S1 was used to calculate the
association constants.
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4. Photorespong of PAA-mAzo

Figure S#. UV/Vis absorption spectra dfans PAA-mAzo after 60 mW/cnf (a) and 15
mW/cnf (b) 625nm red light irradiation for different time(c) UV/Vis absorption spectra of
cis PAA-mAzo after 60 mW/cm470-nm blue lightirradiationfor different time. Thesis-to-
trans isomerization was completed in 1 min. UV/Vis absorption spectresdPAA-MAzo
kept at 60 € (d) and 20 € (e) for different time. Gi®-trans isomerization could be induced

thermally. The haltives ofcisisomer at 60 € and 20 € are 60 min and 34respectively.
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