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Experimental

General methods

Synthesis

3,5-bis((E)-2-(pyridin-4-yl)vinyl)Methylbenzene (CHs-3,5-bpeb), In a thick
Pyrex tube was loaded 1,3-dibromo-5-methylbenzene (2.50 g, 1.0 mol),
4-vinylpyridine (2.20 g, 2.1 mol), and 40 mL of DMF with 1% Pd. Fill with inert gas
nitrogen protection. The tube was sealed and heated at 100 °C for 2 h. After that, it
was cooled to room temperature to form CHs-3,5-bpeb(Fig. S1), which were collected
by filtration, washed with H20, and dried in air. Yield: 2.84 g (95.3% based on
1,3-dibromo-5-methylbenzene) ™. All chemicals used here were of analytical grade
quality and obtained commercially and used without further purification. Deionized
water (distilled) was used throughout the experiments. The *H NMR spectra were
recorded at ambient temperature on a Bruker AVANCE 400M or 600M spectrometer
(CDCIz or DMSO-ds). Chemical shifts are reported in parts per million (ppm) and
referenced with TMS for *H NMR. *C NMR spectra were recorded at a resonance
frequency of 101.6 MHz on a BRUKER ADVANCE 400 MHz spectrometer at
ambient temperature. High-resolution mass spectra (HRMS) were obtained by
electrospray ionization (ESI). The photo-irradiation experiments were conducted with
a high-pressure mercury lamp.
Single crystal X-ray diffraction analysis

Single crystal X-ray data for CP1, CP2, CPs, Isomer la, Isomer 1§ were
collected on a Bruker Apex Il X-ray diffractomete equipped with Mo Ka radiation
(A=0.71073 A). The integrated intensity data for each reflection was collected by
reduction of the data frames with the program Apex Il. Hydrogen atoms were located
in perfect positions and set riding on individual parent atoms. The structures were
solved with the program SHELXS-2018 and refined by full-matrix least squares on F?
using the program SHELXTL-20182. All non-hydrogen atoms were refined with
anisotropic thermal parameters. The parameters used intensity collection and
refinements of CP1, CP2, CP3, Isomer la, Isomer 1p are summarized in Table S1.
The CCDC code of 1982013-1982017 are for CP1, CP2, CPs, Isomer la, Isomer 1p
respectively.



Table S1.Summary of crystal data and structure refinement parameters for

compounds CP1, CP2, CPs, Isomer la and Isomer 1p.

CP1 CP2 CPs Isomer 1o Isomer 1B
Emperical formula  CasH2:CdiFaN20s  CroHs:FaCdaNeOs  CrasH120CdaNsO17  CeaH2NgOs  CazHazNaOs
Formula weight 724.97 1377.98 2742.25 1321.50 650.29
Crystal system monoclinic monoclinic monoclinic monoclinic  monoclinic
Space group C2lc C2/c P2/n P2/c P21/c
alA 32.969(9) 21.8105(13) 10.9746(8) 11.6161(2)  10.1778(12)
b/A 12.530(3) 12.6807(8) 27.119(2) 11.6161(2)  20.568(2)
c/A 34.790(9) 27.2770(14) 22.7457(17) 46.0453(12)  16.6888(18)
al® 90.000 90.000 90.000 90 90.000
ple 152.777(9) 124.735(3) 103.370(2) 90 95.138(3)
ye 90.000 90.000 90.000 120.00 90.000
VIAS 6574.5(4) 6199.7(7) 6586.1(8) 5416.7(14)  3479.6(7)
Dc/g cm™3 1.465 1.476 1.383 1.224 1.242
Z 8 4 2 3 4
u (Mo-Ko)/mm=t 0.727 0.758 0.705 0.636 0.079
Total reflections 81215 30527 43531 41806 36567
Unique reflections 9865 9116 7314 6838 6127
No. observations 4521 4563 3081 3143 3747
No. parameters 416 822 804 813 450
F(000) 2912.0 27848 2798.63 2088.0 1384.0
R1? 0.0382 0.0511 0.0596 0.0543 0.0635
WR2" 0.1239 0.1263 0.1525 0.1675 0.1697
GOF*¢ 1.043 1.150 1.125 1.182 1.027

3R1=3||Fol-IF¢||[/ZIFol."wRz= {Zw(Fo?-F2)/Zw(Fo?)?}2. CGOF={Zw((Fo*-F?)?)/(n-p)}*?,

where n=number of reflections and p=total number of parameters refined.
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Scheme S1.The offset and face to face arrangements and possible conformers of
CHs-3,5-bpeb.
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Figure S2. The H (a), *3C (b), H-H COSY (c), HSQC (d), HMBC (e) and NOESY (f)
NMR spectra of Isomer 1a in CDCls.
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Figure S3. The positive-ion ESI mass spectrum of Isomer la.
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Figure S4. The ™H (a), 2°C (b), H-H COSY (c), HSQC (d), HMBC (e) and NOESY (f)

NMR spectra of Isomer 1f in CDCla.
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Figure S5. The positive-ion ESI mass spectrum of Isomer 1p.
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Scheme S2. Photodimerization between the parallel arranged C=C with the crisscross
aligned C=C unreacted.



Scheme S3. Representation of the pedal motion in adjacent CHz-3,5-bpeb molecules.
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Figure S6. *H NMR spectrum of CPsc (ds-DMSO, after UV irradiation at 373K) .



ne

48
3EEY

0BS%
206w

L

7 -

T.w.q

Feoz

L0y
&I

Hoy

30 25 20 1§ 10 05 DD

35

i

80 75 70 GBS B0 &% 5D

83

fl {ppm)

@

66902 —

peeey —

yeLes —

108'8L
BILL W
BEYLL

ETAYARN
189920~
v30°821

18rig1—
syagel

08LBYI—

10

0

30

40

a0

ill

0

80

40

100

10

120

10

140

150

fl (ppm)

(b)



Lo |

L

o ‘_.LA_L_L

85 80 75 70 B5 60 55

b

50 45 40 35 30 25 20 15 10 05 00
f2 (ppm)
©

'+

5

8.5

75 10 65

55 45 35 25 15 10 05
f2 (ppm)

(d)

-0
-20
-3l
-0
-5l
-6l
-0
80
-90
-100
10
120
130
140
150

fi (ppm}

1 (ppm)



||

| l||

HO
0
3l
40

ll

il

H10

Ll

gl

100

HID

H20

H130

F140

85 80 75 70 B3 60 &0 40 &5 40 35 30 25 20 13 10 0% 0D

12 (ppm)
(€
-
o |
| ,,«" 2
F3
. F4
j [ " . -
i ]
16
[ ' v " ‘
; ¢’ / " 1
§
-—=:. '. -
B5 &0 75 70 BS BRD 55 S0 45 40 35 30 25 20 15 L0 04
2 (ppm}
()

Figure S7. The H (a), *3C (b), H-H COSY (c), HSQC (d), HMBC (e) and NOESY (f)

NMR spectra of Isomer 1y in CDCla.
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Figure S8. The positive-ion ESI mass spectrum of Isomer 1y.
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Figure S9. 'H NMR spectrum CPs’ (ds-DMSO CPs after irradiation >420 nm).
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Figure S10. The H (a), **C (b), H-H COSY (c), HSQC (d), HMBC (e) and NOESY
(f) NMR spectra of Isomer 2 in CDCla.
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Figure S11. The positive-ion ESI mass spectrum of Isomer 2.
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Figure S13. Changes in Ca?* concentration in T-24 cells treated with Isomer 2.
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