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I. Organic mechanochromic luminescent materials based on perylene skeleton
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Scheme S1 Organic mechanochromic luminescent materials based on perylene skeleton.

I1. X-Ray structure determination

Block crystals of tributyl(perylen-3-ylmethyl)phosphonium bromide (TPMP-Br), and

tributyl(perylen-3-ylmethyl)phosphonium

(TPMP-NTT,) were obtained from MeOH/Et,0 solutions in refrigerator, respectively.
X-Ray single-crystal diffraction data were collected on a Oxford Xcalibur E CCD area-
detector diffractometer with graphite monochromated Mo Ka radiation (A =0.71073 A)

with ® scan mode. The crystal parameters, data collection and refinement results for

the compound are summarized in Table S1.

Table S1. Crystallographic Data for TPMP-X.

bis((trifluoromethyl)sulfonyl)amide

TPMP-X TPMP-Br TPMP-PF, TPMP-NTf,
empirical formula C33H49BrP Cs3H4oF P> C35H30FgNO4PS,
formula weight (M) 547.52 612.59 746.76
temperature (K) 293(2) 133.84(10) 293(2)
wavelength (A) 0.71073 0.71073 0.71073
crystal system monoclinic orthorhombic monoclinic
space group Pl P-2n Pl
a(A) 18.0756(10) 19.3848(5) 9.7167(3)
b (A) 9.2768(5) 18.6400(5) 17.3160(6)
c(A) 19.0097(10) 16.7392(4) 21.7331(7)
a (deg) 90 90 90
p (deg) 95.079(5) 90 102.549(3)
y (deg) 90 90 90
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V (A3)
zZ
Deaic (g cm?)
u (mmr)
F(000)
crystal size (mm)
reflns collected
unique reflns
Rint
Ry, WR; (all data)

3175.1(3) 6048.4(3) 3569.3(2)
4 8 4
1.145 1.345 1.390
1.362 1.817 0.264
1152.0 2576.0 1556.0
0.40x0.35x0.30  0.70x0.40x0.30  0.40x0.20x0.20
14212 18498 18580
6471 5901 7283
0.0232 0.0278 0.0205

0.0705, 0.2291 0.1403, 0.4326 0.0939, 0.2986

Figure S1. ORTEP drawing of the single crystal of TPMP-Br with 50% probability thermal

ellipsoids.

cas

Figure S2. ORTEP drawing of the single crystal of TPMP-NTf, with 50% probability thermal

ellipsoids.
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Figure S3. ORTEP drawing of the single crystal of TPMP-PF¢ with 50% probability thermal

ellipsoids.

Figure S4. Molecular stacking of the single crystals of TPMP-Br: side view (left) and front view

(right).

Figure S5. Molecular stacking of the single crystals of TPMP-NTf,: side view (left) and front view

(right).
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Figure S6. Molecular stacking of the single crystals of TPMP-PF: side view (left) and front view

(right).
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Figure S7. Normalized absorption spectra of phosphonium salts TPMP-X (CH,Cl, solution, 5.0

UM).
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Figure S8. Luminescence decay profiles of TPMP-X in different states.
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IIL. Copies of 'H, 1*C, I°F and 3'P NMR spectra

FOL'0
Nwhcv
OFLo
LRI
ETT'
1921

106 1—
IPIe—
rirT—

(174 2N
962"

S5bL
8ibL
L6k
BSS L
95
LIS
866L—
TELL
[
wi's
£or's 7y
0e'8
88
1968
988

T
g
T
0.m
f1 (ppm)

85 L—
i
Lo 1"

e

8561
$9'1—
st

805 1+

—

TEL b
ARy —
R

ww_.uf H
EQIE—

GOE 8~
ACER—
LOER— /
OBE R~

1.2

A

£l (ppm)

T
13

T

2
2.16
£l (ppm)

I U6

Fsea

T 655

F ez

5 00 05

0

10

30

50 45 40 35

3

6.0
£l (ppm)

6.5

11s 1o 105 100

10

SO0EL—

GBGTT
PED mmw

LGROT]
BEGOT]
Tl
199121
iy 74

1
1

1

(AR
LT
tsrieiql
SO0
60181 )w
LBLTI-E
906'5C1
[oaas
PTEDET
96E 0 [
1ol
106
£6¢
680
s
LIOEED
TRGPE]

168021
seg el

165" [TI—
190 1214

S el —

Tor LT1
T LT AN

GOL 81
LBL'8T fV

906 8T 1
FEG BT ﬁN-

5

8CPEl—

L
o
-
fii]
a
5
=)
e
- lis €l |-
) - o
-2
b=l
I
SO 81— ” Feas
s 81— — g
.
5 &
o
| o=
o )
W | —
o F =
R s " =
PEIED - =
180 ke uM L
wiee’ &

129

130

131

132

133

134

-10

40 30 20 10

70 50

00 190 180 160 150 140 130 120 110 100 90
£l (ppm)

210

S7



88 EE—

[ 1,

0 -10 -30 -0 -70 -%0 S0 130 -130 0 -1700 190 2100 230
£l (ppm)

110 9 80 70 60 30 40 30 20 10

130

GBL0)
008 ,_W. —
HEY 68L6— - =
PST1— D080~ — Uik w
F T
s06° [ eso = @
el
BBE'Y:
£2ET 5
vELT —_ ]
e e
9T
et 8
ol
g
ia B
=
£
96T~
oEE =" B o
[lias Fa_
ias P
oree o [THE xw
G g
pLee— -
8750 "
9S4,
1861~ g
PIOL i
9L
g
o =
itk .
== 060'L— o ,m
o &2
061'8— ~ @
GOE'S —_— [ =
:vww
B
e H&
0E8 L - o 4
s — - | o
061'8— - 5
ngs— MM_v 60
La
bo
Ls_
=g
o i
E LA
. =
g o
®a. 66e'8 - L&
ilp's - 160
o Se Pt
- =
E;H/ 2 o

006

Fira

I oeas

ol

86'1
w“wcm
= 861

660
wﬂ 16T
SO'T

63 60 33 30 45 40 33 30 23 20

£l (ppm)

1.0

125 120 113 110 1035 100 95 %0 835 30

130

S8



-
DER LT — - =]
Sty Ll — -
=
ra
9IS El— . ~
75081 — 6L LTI — e Fa 3
PRETE —
6E0°EC < el
HUEAES EE
ESRET R
PEE 6E
£CAE I m.
Irt.ge S EoLsEl— ——
056'66 \ [ %
6510
196 O L o
0ig b
o L o
L s 2 3
=]
0SL'8E 1 — - “ )
= N F % wosi— R O
SCHBEL 8 wosi— s W
EEGREI— e . L&
ToEsEl~" - o Z
- =
STEOEL - - |
WE0CI o2 01— = = ~
96 06 [ = .
L o - A
SOPREL g ey,
860971 Sl 0ET— BL0ET L e
S610E] i )
ner L2l i "
stz
S6LLEl . )
RI0SEI ko pu— ) —
051521 = el . L hul
SCFBLI-E = %960e! =
3 y =
wwwwmf ST 1T~ L i
faail S5 1€1~— _ [N
0P 11— = - |
L N
- =~
=)
£ELTED
£bi 1E] - i
78
ras
- =
o~ .
19 e - ,
ks M“ SOp'PEL -5
= -
B gl 009 pET— o i 2
ﬂﬂl —
o
: 860°921~, ~ L
861'921— r

-10

10

20

0 50 30

200 190 180 170 160 150 140 130 120 110 100 9%
£l (ppm)

210

EIL8L—

-0 90 -100 110 -120 130 -140  -150 160 -170  -180 190 200 210
£l (ppm)

-70

-30

-20

-10

10

S9



FIEEE—

0 -10 -30 -0 -70 -%0 S0 130 -130 0 -1700 190 2100 230
£l (ppm)

110 9 80 70 60 30 40 30 20 10

130

GlET~
BEP-"

cor's:
18P &

E0F 8 &
s =

8l

- €0

20|

— 16|

[~ oS

H

€

1

£l (ppm)

130

1.35
£1 (ppm)

225 220145 140
£1 (ppm)

7.86 730 765 160 155 230
f1 (ppm) f1 (ppm)

£l (ppm)

8.40

8.45
£1 (ppm)

T 006

Fara

F v

e

e
[4ik4
61

860
EGT
w0t

-0.3

0.0

2.0

2.3

3.0

40

43

i3

6.0
£l (ppm)

6.3

7.3

8.0

120 115 1.0 105 100 95 920

123

S10



95081 —

PRETT
0£0 mmw
68 ET
PEE 6
EEG G
7L 6E
056 65
651 O
L9 O
L5 O

FIGOE]

127 LT1
O LT
BLLLE1 ]
EIOSE 1
SELRT 1|
QIRRTI~
Tea81~

cmi_m_u_
PIFOEL

LEETEL

TOSPEL

1o L21—
7P LTl ,o.
b
o
UL LTI— =
(=} =
£10821— = A - 1
w S
.-
= LS El— -
-
i 2 B
726 8T1— = -
056521+ =
-
S6E 0E 17 n 05081 = “
0k g1 2 e sl— \M w
g 1— =
PIO0ET i
e B
=g
=
BW b=}
a
" PRETEN
= 060 T = B4
169 £7— = i
9IL 1ET— I
==
b PIG0TI—F = s
LS EE " S peanet =
919 €1 =
200 1T 1~ =
: =
i 89 1T q
- L2}
2k
)
3
wy -
2 T
65 VEl— = = w
o=
E8PHT1— =
o
u wy
g o 2
O
]
‘ GITOE T~ - 2
LIT9E1 -~ =

-10

20 10

70 30 30

200 190 180 170 160 150 140 130 120 110 100 %
£l (ppm)

210

L~
ERI"GO—~"

-80 =90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 200 210
£l (ppm)

70

-30

-20

-10

10

S11



OSE LS T

SOGEE—

Ll

0 -10 -30 -0 -70 -%0 S0 130 -130 0 -1700 190 2100 230
£l (ppm)

110 9 80 70 60 30 40 30 20 10

130

968
GLSL
968L
rerL
oL
8L
ToLL
LERL
_.vw.hV
LST8—

SO 8
T8
L
E8F'R

NMZ.(

:mml

mmmm\
960
BTN
e~
19—

~L99'L—
T8O

=

L L~
L=

LST 8~
BLI'E

S0 8,
vep E—
POpE— J
£8p'8

I
|

88
00

:
83
1 (ppm)

0.8
£1 (ppm)

16

g
£1 (ppm)

18

T
82

84

8.3

| ws1

5
x

ST
w1
1761

960
HET
001

00 0.3

0.3

635 60 53 30 43 40 35 30 23 20
£l (ppm)

10

8.3

2.0

125 12,0 115 110 1035 100

130

S12



BEIEl—
sl —

BES'TT
Pig NNW
EFET
PG 8
20l 6E
€6
028 65
BEL 68
LEG 6E
StI O

T O]
TESOEL

maw.cﬁ
ZeCOC] Hn

961'1El—=
ez 11

906'ET1—

LLSSTI~
pLosTI—"

100°LT1

fagiyid) S
ORETLT]—
98S"LT1-

BELBT]
mc«.wﬁV.
1S8T1
GESBT]

LIFGE]
986'6T1 W
08G'GCT Vs
m:cm_

SS60El
100 m_V

1L1TRET—

133 132 131 130 129 128 127 126 125 124 123 122 121
£l (ppm)

134

BEI'ET— I|IL_

66°L1— |u
050'81— -

825ET
7N =
05z T — -

£lree”

17

-10

10

20

70 30 30

190 180 170 160 150 140 130 120 110 100 90
£l (ppm)

200

Lt b
[

-80 =90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 200 210
£l (ppm)

-70

-30

-20

-10

10

S13



33925

T LN B B B B B LA B L B B S AL A S S S L B B B S S S EL L B S B T T T
130 110 9 80 70 60 30 40 30 20 10 0 -10 -30 -30 -70 -00 -110 -130 -130 -170 -190 =210 =230
£l (ppm)

S14



