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General.

Unless specifically mentioned, reagents and solvents were obtained from commercial suppliers and used without
further purification. All reactions were monitored by thin-layer chromatography carried out on Merck silica gel plates
(60F-254). Column chromatography was performed on silica gel (Nacalai Tesque, 70—230 mesh for normal phase). The
'H NMR and *C{*H} NMR spectra were recorded on a Bruker Ascend-400 at 298 K. H and *C{*H}chemical shifts
are reported in ppm downfield from tetramethylsilane (TMS). High-resolution mass spectra were measured on an AB
SCIEX Triple TOF™ 4600 by positive mode. IR spectra were recorded on a JASCO FT/IR-4200 spectrometer equipped
with an ATR detector.

Synthesis of 2,5-bis[1-cyano-2-(naphthalen-1-yl)vinyl]-1H-pyrrole (2)

To a solution of 2,5-his(cyanomethyl)pyrrole! (40.0 mg, 0.275 mmol) and 1-naphthaldehyde (0.132 g, 0.845 mmol)
in ethanol (5 mL) was added aqueous solution of benzyltrimethylammonium hydroxide (10 w%, 5 mL). After stirring
at 60 °C for 2 hour under Ar, the reaction was quenched by addition of saturated NH4Cl aqueous solution. The resulting
mixture was extracted with dichloromethane. Then, the organic phase was dried over MgSQy, filtered and evaporated
in vacuo. The crude product was purified by silica column chromatography (DCM/hexane =2/1 to 5/1 as an eluent).
Further purification was performed by recrystallization from toluene to afford 2 as a red crystal (80.1 mg, 0.190 mmol,
69%). Mp 213.6-214.8 °C. H NMR (400 MHz, CDCls) & (ppm) 9.02 (bs, 1H), 8.08-7.93 (m, 6H), 7.92-7.90 (m, 4H),
7.59-7.51 (m, 6H), 6.80 (d, 2H, J = 2.8 Hz). 3C{*H} NMR (100 MHz, CDCls) & (ppm) 134.9 (CH), 133.6 (C), 131.5
(CH) 130.9 (C), 130.6 (C), 129.8 (C), 129.0 (CH), 127.1 (CH), 126.9 (CH), 126.5 (CH),125.5 (CH), 123.3 (CH), 116.7
(C), 111.7 (CH), 105.9 (C). IR (ATR/cm 1) 3293, 2220, 1586, 1507, 1419, 1286, 1233, 1053. HRMS (ESI-QTOF) m/z
[M — H]" calcd for CsoH1sN3 420.1506, found 420.1498.

UV-vis. and Fluorescent Spectroscopy.

Absorption spectra were recorded on a JASCO V-650 spectrophotometer. Fluorescence spectra were recorded
on a Hamamatsu Quantaurus-QY Plus UV-NIR absolute PL quantum yield spectrometer C13334 or JASCO FP-8300.
Quartz cell with 10 mm. Fluorescence quantum yields were determined on a Hamamatsu Quantaurus-QY Plus UV-NIR
absolute PL quantum yield spectrometer C13534. Excitation was carried out at 400 nm. Fluorescence decay profiles
were recorded on a Hamamatsu Photonics picosecond fluorescence lifetime measurement system C11200 equipped with
picosecond light pulsar PLP-10, spectrograph C11119-01, and streak scope C10627, or a Hamamatsu Photonics streak
scope C4334 equipped with a spectrograph C5094. Excitation was carried out by a laser diode whose wavelength was

Jex = 378 nm (pulse width is around 45 ps) or 441 nm (pulse width is around 76 ps).

X-ray Single Crystal diffraction.

Data collection for X-ray crystal analysis was performed on Rigaku/XtaLAB Synergy-S/Cu or Mo (CuKa A =
1.54187 A or MoK 4 = 0.71073 A) diffractometers. The single crystal o, p and y was obtained slow vapor diffusion
from chlorobenzene/pentane, THF/hexane and THF/pentane, respectively. The X-ray measurement was performed at
—150 °C or —180 °C. The structures were solved by direct methods (SHELXT) and refined through full-matrix least-
squares techniques on F? using SHELXL and OLEX2 crystallographic software packages.>* All non-hydrogen atoms
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were refined with anisotropic displacement parameters and hydrogen atoms were placed at calculated positions and
refined “riding” on their corresponding carbon atoms. Crystallographic data are available from Supporting Information

or The Cambridge Crystallographic Data Centre, codes 1962397, 1962398, 1962399 and 1962426.

Powder X-ray diffraction

PXRD data were collected on a AERIS (PANanalytical) using Ni filter monochromatized Cu-Ko
radiation (1.54056 A) with a temperature control unit. XRD patterns ranged from 3° to 30° was repeatedly recorded
with a scan rate of 0.14 %/min.

DFT calculation.

The geometrical optimization was carried out for at the B3LYP/6-31+g(d,p) level on Gaussian 09 package.®
Convergence at a local minimum structure was confirmed by no imaginary frequencies on frequency analysis. The
optimized local minimum structures at the ground states (So) were subjected to TD-DFT calculations in the gas phase
to obtain 10 excited states from the lowest energy states (S1). GaussSum 3.0 software was used for the calculation of
the minor and major energy contributions of HOMO and LUMO levels for each transition state.®

Sample procedure and experiment for exposure to organic solvent vapor

A pristine powder was prepared by grinding the single crystal o over 3 min. Exposure of the
sample to organic solvent vapor was performed in Petri dish (Figure. S1). The powder were placed on a
glass plate so as not to contact with solvent. The content was covered by a larger Petri dish to diffuse the
solvent vapor.

Powger

Petri dish

Solvent
Figure S1 Illustration of experimental method and equipment for the exposure of the sample to
organic solvent.
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Figure S2  Estimated rotation barrier of a single bond around a pyrrole ring between 2(i-0) and 2(o-
0). The relative energy was calculated by B3LYP/6-31g+(d,p) level.
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Figure S3  (left) UV-vis. absorption and (right) fluorescence spectra (Aex = 420 nm) in various solvent.

Table S1. The maximum absorption/fluorescence wavelength and Stokes shift in various solvent.

Aabs / NM M/nm  (An — Aas)/nm  Stokes shift / cm™
2,5-DHF 423 545 122 5290
THP 420 542 122 5360
THF 421 544 123 5370
2,3-DHF 421 545 124 5400
Ethanol 419 543 124 5450
Toluene 423 555 132 5620
AcOEt 417 545 128 5630
Acetone 415 545 130 5750
CHCI; 421 559 138 5860
CHsCN 412 545 133 5920
DCM 417 554 137 5930
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Consideration from the result of TD-DFT calculation

We carried out TD-DFT calculation at B3LYP/6-31g+(d,p) level for each conformer and 2 > THF complex.
Conformer 2(i-0) has a smaller oscillator strengths for So->Ss transition than those of 2(0-0) and 2> THF complex
(Figure S5). On the other hand, the oscillator strength of 2 at So->S; transition was lowered by interconversion from 2(i-
0) to 2(0-0) conformer. Focusing on the result of UV-vis. absorption spectra, the absorption band of the compound 2
around 340 nm would be attributed to absorption of Sp->S3 transition. The absorbance in toluene, dichloromethane and
chloroform (solvent A: dotted lines in Figure S4a) was relatively lower than that in the other solvent (solvent B: solid
line in Figure S4a) that can form hydrogen bonding with a proton donor. Therefore, it is suggested that the conformer
2(0-0) formed a complex structure in solvent B, resulting in a decreasing concentration of 2(o-i) and 2(0-0) with lower
oscillator strength in Sp->Ss.

9x10* 1.2
J . So _> S1
8x104 4 FWHM: 3000 1/cm 2(|-0)
. ——2(0-0) |1.0 =
7x10% —2oTHF||
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Figure S4 Simulated absorption spectra and oscillator strength for 2(i-0), 2(0-0) and 22> THF at TD-B3LYP/6-

31g+(d,p) level. GaussSum 3.0 software was used to simulate the absorption spectra.®
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Table S2. X-ray crystallographic data of single crystal o, p and y. ?

Crystal o Crystal B Crystal y

Crystal structure

Chemical formula CaoH15N3 CegHsaN30 CasH27N30
Formula weight 421.48 493.58 493.58
Crystallization Solvent  Chlorobenzene/pentane THF/pentane THF/hexane
T/K 93.15/K 93.15/K 123 /K
Wavelength / A 0.71073 (Mo Ka) 0.71073 (Mo Ka) 1.54184 (Cu Ka)
Color Clear red Clear yellow Clear yellow
Crystal size / mm 0.35 % 0.186 x 0.08 0.5 x 0.255 x 0.042 0.144 x 0.082 x 0.043
Crystal system Monoclinic Monoclinic orthorhombic
Space group P21/n Cc Pbca

alA 7.8509(2) 28.2977(8) 14.8614 (2)
b/A 12.5211(3) 14.8839(3) 12.58960 (10)
c/A 21.5915 (5) 12.6181(3) 27.6856 (4)
al® 90 90 90

B/° 90.115 (2) 102.764(3) 90

yl° 90 90 90

V/A3 2122.48 (9) 5183.2(2) 5179.95 (11)
z 4 4 8

Density (calculated) 1.313 1.265 1.266
Goodness-of-fiton 2 1.039 1.045 1.031

R1 [I>25(1)] 0.0350 0.0297 0.0371

WR; (for all data) 0.0886 0.0744 0.0979

a. The thermal ellipsoids are represented at 50% probability level.
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Figure S5 X-ray structure of single crystal y. (a) A complex structure of 2 with THF. (b) Dimer structure. (c) Packing
structure at one unit cell. Red dotted lines denote hydrogen bonding a (N1...01 = 2.855 A, N1H1...0 = 2.065 A), b
(C2..0 = 3.244 A, C2H2..01 = 2.615 A), ¢ (C2’..0 = 3.519 A, N2’H2’...0 = 2.621 A), d (N1..N2 = 3.530 A,
N1H1..N2 = 2.668 A). Torsional angle around single bond between naphthyl and vinyl group became 43.6 ° for
C1-C2-C3—C4 and 34.8 © for C1’-C2’-C3’—C4’. The thermal ellipsoids are represented at 50% probability level.
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Table S3. X-ray crystallographic data of single crystal 2>2,5-DHP

The thermal ellipsoids are represented at 50% probability level.

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pr°

V/°

Volume/A3

Z

peaicg/cm?

Crystal size/mm3
Radiation

Goodness-of-fit on F?
Final R indexes [[>=2c (I)]

Final R indexes [all data]

CesHsoNsO2

983.14

93.15

monoclinic

Cc

28.3008(7)

14.7916(3)

12.7047(4)

90

102.621(3)

90

5189.9(2)

4

1.258

0.862 x 0.157 x 0.088
MoKa (A = 0.71073)

1.046

R1 =0.0313, wR, = 0.0751
R; =0.0347, wR, = 0.0772
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Figure S6 UV-vis. absorption and fluorescence spectra in DCM solution and in single crystal o, 8
and y.

Table S4. Photophysical properties in DCM solution and each single crystals.

Aa / nm @t <tw>/ns ki/nst  Kne/ns!
Solution (DCM) 555 0.08 1.72 0.079 0.91
Crystal o (w/o THF) 601 0.12 2.06 0.058 0.43
Crystal B (2D THF) 558 0.38 3.72 0.10 0.17
Crystal y (2O THF) 558 031 341 0.091 0.20

The fluorescence rate constant (k) and non-radiative decay rate constant (k.) were calculated from the
fluorescence quantum yield (®s) and the lifetime (<t+>) using the following equations:’

__kr
‘Df = kf+knr = kf < Tf > (1)
< Tf >_1= kf + knT (2)
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THF vapor

at the crystal state

Figure S7 Change of single crystal o upon exposure to THF vapor.
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Figure S8 Quantum yield change upon exposure of pristine powder of 2 to THF/toluene. Black square symbol
denotes the quantum yield of the pristine powder 2. Blue and red square symbol denote the quantum yield of powder
after exposing to THF or toluene vapor, respectively.
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Figure S9 Tg chart of pristine powder (black line) and 2 > THF powder (red line). The scan rate was 5 °C/min under
N2 gas flow (100 mL/min)

Estimation of the molar amount of absorbed THF molecules from the result of Tg measurement
Weight of 22 THF powder at 30 °C: 4.315mg
Weight of the powder after heating at 120 °C:  3.666 mg
The amount of the released THF molecule and the remaining compound 2 becomes 0.649 mg (9.0 umol) and 3.666
mg (8.7 umol), respectively. Therefore, the molar ratio of 2/THF becomes ca. 1/1 in the 22 THF powder.
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THF vapor
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Figure S10. 'H-NMR (400 MHz, CDCls) of 2D THF powder after exposing the pristine powder to THF vapor for 1h.
The molar ratio of 2/THF becomes 1/1.

S13



00:00:00:00 goun

200 pm 200 um

00:00:30:00 —_— 00:01:00:00  —

200 pm

00:01:30:00 00:02:00:00

200 um

00:02:30:00 00:03:00:00

Figure S11  Change of ground powder 1 upon exposure to THF vapor. Timecode was represented at the bottom of
each photograph. The display (00:00:00:00) denotes (h:min:sec:10msec).
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Figure S12 (a) Fluorescence spectra after exposing pristine powder to various solvent vapor for one hour. Aex = 400

nm. (b) An enlarged graph of (a).
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Figure S13. 'H-NMR (400 MHz, CDClIs) after exposing the pristine powder to 2,5-dihydrofuran (2,5-DHF) vapor.
The exposure of the pristine powder to 2,5-dihydrofuran for 1h. The molar ratio of 2/THF becomes 1/1.
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of 2/oxetane becomes 1/1.
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Figure S15 'H-NMR (400 MHz, CDClIs) after exposing the pristine powder to 2,3-dihydrofuran (2,3-DHF) vapor

for 1h. The molar ratio of 2/2,3-DHF becomes 10/9.
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Figure S16 lH-NMR (400 MHz, CDCI3) after exposing the pristine powder to 2-methyltetrahydrofuran (2-MeTHF)
vapor for 1h. The molar ratio of 2/2-MeTHF becomes 10/9.

S19



o

PN

acetone vapor

1h

H

N

H
H. : ..
)i

2-acetone
(=)
2 % =1
o — <Q
|
a

L) U

[ T I I I | T I |
9 8 5 4 3 2 1 0 ppm
.y L) L)
| el g
- o<t o L

Figure S17 'H-NMR (400 MHz, CDCIs) *H-NMR (400 MHz, CDClIs) after exposing the pristine powder to acetone

vapor for 1h. The molar ratio of 2/acetone becomes 2/1.
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Figure S18 'H-NMR (400 MHz, CDClIs) after exposing the pristine powder to ethanol vapor for 1h. Peaks of

ethanol were not observed after the exposure.
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Figure S19 'H-NMR (400 MHz, CDClIs) after exposing the pristine powder to CHsCN vapor for 1h. Peaks of

CH3CN were not observed after the exposure.
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Figure S21 'H-NMR (400 MHz, CDClIs) after exposing the pristine powder to tetrahyropran (THP) vapor for 1h.

Peaks of THP were not observed after the exposure.
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Figure S22 'H-NMR (400 MHZ, CDCIls) after exposure of 22 THF powder to toluene vapor for 1h. The exposure
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Figure S23 Fluorescence spectra after exposing 2> THF powder to various solvent vapor for one hour. Aex = 400

nm. (b) An enlarged graph of (a).
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Figure S24  Thermal stability of 2 D THF powder (a) at r.t. and (b) at 100 °C.
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Figure S26  Fluorescence spectra change of the 2 D THF powder by the grinding. The spectrum of the sample after

grinding (red solid line) for 15 min was almost same as the spectrum for 3 min (green solid line).
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Figure S27 H-NMR (400 MHz, CDClIs) chart after grinding 2> THF powder for 15 min. The molar ratio of

compound 2 and THF molecule became 2.7:1.
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(c) Exposure to THF for 0.5 min

(d) Exposure to THF for 30 min
(2>THF powder)

(e) Sim. of crystal 3

5 10 15 20 25 30
20 / degree

Figure S28 PXRD pattern changes of the pristine powder 2 upon the exposure to the THF vapor (forward process).

The PXRD pattern of the crystal o and § was calculated from the X-ray single crystal data (FWHM = 0.35 °).
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(a) crystal a

(b) crystal

(c) crystal y

T I T I T I T I T 1
5 10 15 20 25 30
20 / degree
Figure S29 Simulated PXRD patterns of the crystal o and  obtained from the X-ray single crystal data (FWHM =
0.10 °).

>
Pt
S
7':§,\? 0
' °;§‘.Grinding
: I

Figure S30 A plausible mechanism of vapochromism of the compound 2 in the powder state.
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Table S5. Fluorescence lifetime of 2 in dichloromethane and at the single crystal state.?

T/ ns Az

T/ ns

A;

X

<>/ ns®

in DCM 0.781 0.146
single crystal o 1.16 0.097
single crystal 3 2.95 0.038
single crystal y 2.49 0.192

1.786
2.891
4.027
4.361

0.017
0.042
0.071
0.106

1.134
1.168
1.247
1.187

0.99
2.06
3.72
3.41

a. Fluorescence lifetimes were recorded upon excitation at 378 nm or 441 nm.

b. The area-weighted ratio (Antn)

are shown in parentheses. c. The area-weighted mean fluorescence lifetime was calculated as follows: <t>=
Z(Antn2)/Z(Antn) Where An is the coefficient of exponential function of the n-th component.
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Figure S32 (left) Streak image and (right) fluorescence decay analysis of single crystal o in DCM.

S28



SY318Maph SC_THF b-50ns | IRF-5ns |

[Tmage Window [a] Analyze Window [E=T]

sl Profile

Fitting Range - Emissi
Fitting Range : Excitat
Excitation [RF-50ns

caletype logl O
1 0e+4
A~
1 0e+3
alil
o M
1 0e+1 f
20
MMM] ulmmm Liad 1
100 200 30, 400 50
[
\ ; = — I
0000 : ¥ :
30 -2.000 } ; ‘l‘ lﬂ i }
—4.000 ¢ : : |
200 400
e

on @ Fix  Cursor] T8 = ns  curzora | 96285 ne [ Tall Fit
ion [ Fix Gursor3 | 1984 s Cursort [ 10645=] pg  Tau Setup| Setp
Excitation Shift | 0000—] ns Order [ond Order Fitting

Fitting Result
Name Taul(ns) | Taultns) | Tauslns) Al Az A3 GHL | -]
50 [ [ 2 [ eor | [ oo [ oo [ | o0 |

500 550 50 i 750
Gursor # Profile ]
[V Prafile Information

T nm - [ 790800 nm dela= | 265976 nm ]
Peak Intensity (1165 FWHM BT ns
Pesk Position 210 [~ Backeround Subirsction BiGsub Setup | Graph Setup | Delete | Delete | Close |

Figure S33

Image Window

BOSP_Naph SP_THF-pentane |

(left) Streak image and (right) fluorescence decay analysis of single crystal § in DCM.

‘@_A_J Analyze Window

el Profile

= 3

10e+3

caletype Logl O

| \
" 10842

[

‘ V
10e+

T,

» MMM | |

Excitation Sample
Fitting Result

10 700 500 40 e
0500 | ; i

0000 sk :
o -0500 } 2 Wg”‘r H }
-1000 ¢ |

200 300
ns

Fitting Range  Emission [ Fix Cursorl [ 0101 e
Fitting Range : Excitation [~ Fix Cursor3 [ 2745 g

cwsord [ 22067 ng [ Tail Fit

Cursord [ 6000 e Tau Setup|  Setup
Excitation Shift [ -1326—] ns  Order [ond Order ~ Fittine

HName Taullns)

Feak Fosition [5.902

ne

ne

50 0 500 520 540 550
[rm]
Cursor / Prafile
¥ Profile Information
[ 526978 rm - [ 570015 nm delta = 44157 nm
Peck Ttensity (1000 count FUWHM 2678

I™ Backeround Subtraction BGsub Setup|

Taud(ns) | Taudns)

Al A2 A3
o | om [ un |

GHI

Graph Setup | Delete

| Delete Al | Close |

Figure S34 (left) Streak image and (right) fluorescence decay analysis of single crystal y in DCM.
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2(i-o)

Table S6. Calculated excited states of the optimized structure 2(i-o) at the TD-B3LYP/6-31g+(d,p) level on
Gaussian 9 at the ground state (So).

No. Energy (cm-1) Wavelength (nm) Osc. Strength Major contribs Minor contribs
1 20400 489.4 1.083 HOMO->LUMO (99%)
0.1057 H-1->LUMO (23%),
24400 410.3
HOMO->L+1 (75%)
3 0.0933 H-1->LUMO (74%),
26200 382.0
HOMO->L+1 (23%)
4 0.0044 H-2->LUMO (78%), H-1->L+1 (3%)
28300 353.6
HOMO->L+2 (15%)
5 0.0727 H-1->L+1 (78%) H-2->LUMO (9%),
30100 332.2 HOMO->L+2 (7%),
HOMO->L+3 (3%)
6 0.0012 HOMO->L+2 (64%), H-2->LUMO (6%),
30600 326.4
HOMO->L+3 (17%) H-1->L+1 (5%)
7 0.0085 H-3->LUMO (78%) H-3->L+1 (8%),
30800 325.1 H-1->L+5 (3%),
HOMO->L+5 (9%)
8 0.0066 H-4->LUMO (70%), H-4->L+1 (5%),
31000 322.4 HOMO->L+4 (17%) H-1->L+4 (4%),
HOMO->L+2 (2%)
9 0.003 H-1->L+1 (10%), H-2->LUMO (2%),
31500 318.0 HOMO->L+3 (68%) H-2->L+1 (4%),
HOMO->L+2 (9%)
10 0.0044 H-5->LUMO (19%), HOMO->L+3 (3%)
33300 299.9

H-2->L+1 (74%)
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2(0-0)

Table S7. Calculated excited states of the optimized structure 2(0-0) at the TD-B3LYP/6-31g+(d,p) level on
Gaussian 9 at the ground state (So).

No.  Energy (cm-1) Wavelength (nm) Osc. Strength Major contribs Minor contribs
1 20500 488.8 0.805 HOMO->LUMO (99%)
H-1->LUMO (46%),
2 24500 407.4 0.0046
HOMO->L+1 (52%)
H-1->LUMO (51%),
3 26500 377.9 0.3727
HOMO->L+1 (45%)
H-2->LUMO (83%),
4 28300 353.2 0.0181
HOMO->L+2 (14%)
H-1->L+1 (68%),
5 30400 328.6 0.0408 H-2->LUMO (8%)
HOMO->L+2 (23%)
H-4->L+1 (5%),
H-3->LUMO (76%),
6 30800 3249 0.0024 H-1->L+5 (3%),
HOMO->L+4 (10%)
HOMO->L+3 (5%)
H-4->LUMO (78%), H-3->L+1 (5%),
7 30800 324.8 0.0119
HOMO->L+5 (10%) H-1->L+4 (3%)
H-6->LUMO (3%),
8 31100 321.9 0.0092 HOMO->L+3 (83%) H-3->LUMO (5%),
H-2->L+1 (4%)
9 0.0025 H-1->L+1 (28%), H-2->LUMO (7%)
31300 3194
HOMO->L+2 (59%)
10 0.0031 H-5->LUMO (63%),
33300 300.1

H-2->L+1 (33%)
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Table S8. Calculated excited states of the optimized structure 2(i-o) at the TD-B3LYP/6-31g+(d,p) level on
Gaussian 9 at the ground state (So).

No.  Energy (cm-1) Wavelength (nm)  Osc. Strength Major contribs Minor contribs

1 20400 489.6 0.761  HOMO->LUMO (99%)
2 0.0493 H-1->LUMO (18%),
24600 406.7
HOMO->L+1 (80%)
3 0.278  H-1->LUMO (79%),
27000 369.9
HOMO->L+1 (18%)
4 0.0014  H-2->LUMO (54%),
28500 350.5
HOMO->L+2 (43%)
5 0.0342 H-2->LUMO (43%), H-1->L+1 (5%)
30300 329.7
HOMO->L+2 (50%)
6 0.0209 HOMO->L+3 (87%) H-6->LUMO (4%),
31000 3224 H-5->LUMO (3%),
H-2->L+1 (3%)
7 0.0071  H-4->LUMO (35%), H-3->L+1 (4%),
31500 318.0 H-1->L+1 (30%), H-1->L+5 (3%)
HOMO->L+4 (25%)
8 0.0013 H-3->LUMO (49%), H-4->L+1 (6%),
31500 317.7
HOMO->L+5 (36%) H-1->L+4 (4%)
9 0.007  H-4->LUMO (15%), H-3->L+1 (2%),
31500 317.2 H-1->L+1 (62%), HOMO->L+2 (5%)
HOMO->L+4 (12%)
10 32600 306.7 0.0164 H-5->LUMO (92%) H-2->L+1 (4%)
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Cartesian coordinates [A] of optimized structure of compound 2(0-0) at the ground state (So)

C

O O O O O O O O O OO 0O 0O 0O OO0 OO0 O0OOo0OoO oo oq-onozz»:0=oo o

1.116126
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-0.693782
-1.116130
-0.000002
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-4.065402
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-4.845067
-6.038312
-6.454445
-5.698642
-4.493342
4.493342
5.698646
6.454448
6.038314
4.845066
-6.123723
-5.404212
-4.228807
-3.790966
3.790965
4.228809
5.404217
6.123729
-3.429033

2.415913
3.743347
3.743348
2.415915
1.626835
1.874095
0.568826
1.874098
0.568828
-0.107764
-0.107762
0.216948
-0.475233
-1.513747
-1.892865
-1.182000
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-1.892860
-1.513731
-0.475212
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-2.958499
-3.311671
-2.597980
-1.558270
-1.558281
-2.597995
-3.311680
-2.958497
2.849138

-0.191362
-0.125138
0.125146
0.191370
0.000007
-0.385874
-0.163570
0.385883
0.163578
0.421176
-0.421171
1.527339
1.820382
1.016867
-0.125231
-0.444616
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0.125227
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-1.820375
-1.527329
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-2.085689
-2.417976
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1.622668
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0.965511
0.798156
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-4.180023
3.429029
4.180027
1.335439

-1.335441

-0.000003
2.019250

-2.019254

-4.518234

-6.615563

3.680206
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3.680182
4.605592
4.605594
0.619715
-0.057117
-0.057112
0.999515
-0.191595

2(0-0)

B3LYP/6-31g+(d,p)

Int = Ultrafine

E(B3LYP) =-1318.93277788 hartree
# of imaginary frequencies = 0

1.114159
-0.798147
-1.114183
-0.235513

0.235519

0.000011

0.269821
-0.269814

2.202303

2.694929



Cartesian coordinates [A] of optimized structure of compound 2(i-0) at the ground state (So)

C
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-0.034796
0.278822
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-0.247202

-0.350087

-0.038535

-0.155039

-0.529977

-0.275500

-0.592955

-0.265865

-1.752399

-2.096729

-1.289949

-0.096157
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0.109402

-0.611834

-1.132195
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2(i-0)
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Int = Ultrafine
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E(B3LYP) =-1318.93551959 hartree
# of imaginary frequencies = 0
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-1.453900
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Cartesian coordinates [A] of optimized structure of compound 22O THF at the ground state (So)
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