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Figure S3. 1H-NMR (200 MHz, DMSO-ds) spectrum of 1.

S3



3.06

NH, o
N_
e
<
(oY} ~N
O S
-
o
N
-
a
"
\
|
g T g FOEP
o (=)} — o —
— - o SRy
T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 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
f1 (ppm)

Figure S4. *H-NMR (200 MHz, CDCls) spectrum of 2.



NH,

%

Br

Br

\

6L'L

y

8.0

oot

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

5.0

6.5

7.0

7.5

8.5

9.0

9.5

f1 (ppm)

€Tt
vE'8T
1£'9C

(160 <
98°'€0T —5

86'C1T ~
T9'STT y
3
1

8€°82T ——
20 THT 2
et nd 3
(66T~ —0———————————————
8€°89T

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)

Figure S3. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCIs) spectra of 4.

S5



S0'¢C-

96°9 .

£6'9

z (@) €974~
soL”

Br

Feot

0.5

1.0

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
f1 (ppm)

8.5

LE°TT
1581
96'92 .
€0'6
%
LTTTT~
6L°TTT
sTsTT
S8°TET
9L°LET
8/°7bT —
ST°89T ~-
96°69T —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

Figure S4. *H (400 MHz, up) and **C (101 MHz, down) NMR (CDCls) spectra of 6a.

S6



| L 3 [ ]
] [ ] [
NH> . ,
Q@ . L] ’
Br
N
RS B
@]
— 3
— | |
L] [ ] ¥
— ]
f— L] [ ]
T T T T T T T T T T T T T T T T T T T T T T T T T T
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
2 (ppm)

Figure S5. 2D (*H, 3C) HMBC NMR (CDCIs) correlation of 6a.

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

f1 (ppm)

S7



NH,

:

Br

9€'S

19 /M
sL9”"
N /\M
2l

Feso

Tm.o

0.0

1.0

4.0 3.5 3.0 2.5

4.5

5.0
f1 (ppm)

8.5 8.0 7.5 7.0 6.5 6.0 5.5

9.0

Wt

1881

68'9¢

S0'6v

£57¢en

LT°6CT ——

1S'6€ET

LYPT —

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S6. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCIs) spectra of 6b.

S8



0S¢

Br

60"t
[484

STy

JARY /m\m
6TV —
0Ty

€Ty

LTh

98'S ‘\K

1

-

-

Foso

1.0 0.5 0.0

1.5

3.5 3.0 2.5 2.0

4.0

f1 (ppm)

4.5

5.0

5.5

6.0

7.5 7.0 6.5

8.0

8.5

SHTT
8€°9T ~_
19°8T ~
S0°LT
£8'8Y
91°0vT
P IPT

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S7. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCIs) spectra of 7a.

S9



© <
© ©
— -
“

TR

NH,

Br

8€L
8€L
oL

WL
LA
'L ¢
A VA

6T'v— = Tv.ﬁ

8t'L ]
6b'L
(492
€5/
99/

0.5

1.0

2.5

T
4.0

T
4.5
f1 (ppm)

5.0

6.0

99'92T \_

LETT

£4'81

08°9C ——

68'8y ——

8TCIT —
YOSTIT ——

v0'8zT
61'871

|0 L6t \
85°0€T

I oeeet /.

096617

preer

6.5

7.0

7.5

8.5

170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

180

Figure S8. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCIs) spectra of 7b.

S10



9T

T80\

S8°0
680

ST'S——

10—

o

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

f1 (ppm)

4.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

8E'TT ~ m
w9t w
08'91 <
1581 — W
96'9C M
43:12
0TI —
62°92T
L£79TT 7
¥S'621
$0'8ET
9T THT —
9°69T ~ —
98°041

10

20

40

50

70

T
80

T
100

110

f1 (ppm)

Figure S9. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCIs) spectra of 5a.

S11



O=_%~_0
< 880\
260
Z 9607
9T
6T / _
191
04T\
bOT T
wilf
18T E
ve'1JE
88'T 4
86T
Si
0t
50T
907
80°Z 1
017
zre]
2.&
91°2 |
0c'e ST'b
81t
61
Tt
€Tt
st
9Ty
8T
6T
€t
65°6 ——
ses
om.L
8€°L
ov'LA
LA
P LNE =
Sb'LF =
e f
052
mm.&
95°L
8.@
192

L

woo.ﬁ

Fser

%ﬁN.:

0.5

2.5

3.0

3.5

4.0

f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

T19'9¢T
€6°LCT
S0°8¢T
96°8¢T
64°8¢C1
LE6CT
ov'6¢T
TT°0€T
PO'bET
69°9€T
9L'9€ET
PT'8ET
[axadt

6L 1T ——

T9°8T ——

¢6'9¢ ——

94’8y ——

68'TTT ——

—————

S0'89T ——
cL0LT —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S10. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCls) spectra of 5b.

S12



€80
¥8°0

£8°0

wm.o\

160

v0'L
80°L~~
9T’L

0Tt

vy

9Ty

LTV % =
6T'Y -
\ra4

yaa4

€S ——

NNN\

0€’L

0.5

™~
)
1.0

3.0

T
-
—
4.0

ng
L 25
| =
o
[
il
in
[ wn
o
o
in
o
o
r~
Foot
Fos1f
in
r~
o
[~ oo
in
[~
o
o

It

60°LT ~

19°8T

86'9¢

65°8Y

60°TTT ~

9€°CTT

cE6CT —
95°'0€T 4

cTSeT

S8'EPT

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S11. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCls) spectra of 5c.

S13



0O

NH,

AT

s —- Tw.ﬁ L

———— Foot

et

Jszx

0.5

1.0

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
f1 (ppm)

9.0

[AA
19'8T ——
1697 —
L8y —-
€1DaD 91°4L
ISTIT~
seert
1H'82T
[2Ak:14¢
1€°62T
LLTET M
bLEET -
1£°SET \
€6'9€T
68'CHT —

T4°89T —
£8°0LT —

el

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S12. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCls) spectra of 5d.

S14



0S¢

€Ty
ST'v
STy
9T’y
9T’y
LTy
8T’y
6Tt -
(iraa4
o'ty
(44

€T's ‘\m

Nh.@/
PG~
S/.'9

(A4
€1/ J
vﬁ.h\‘

ST'L

Hre

ot

6'T

o't

oot

0.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

SP'TT
8591
T9'8T

—

S

€0°LC

15°8Y

o' 11T —

WMWWWMMMMWWM

TZTen
SL9TTN
Lh'8TT~ -

L

88°LET

PSEPT —

£5°69T ~
09°0LT

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S13. 'H (400 MHz, up) and *C (100 MHz, down) NMR (CDCIs) spectra of 5e.

S15



L10
120
130
L 40
L 50
L 60
170
L 80

90

f1 (ppm)

L 100
110
1120
L 130
L 140
L 150
L 160

+170

T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
f2 (ppm)

+170

= =
f1 (ppm)

7.3 7.2 7.1 6.9 6.8 6.7

7.0
f2 (ppm)

Figure S14. 2D (*H,*C)-HMBC NMR (CDCls) correlation of 5e. Down: magnification.

2.5

2.0

1.5

1.0

0.5

S16



0.0

0.5

10

S17

PETT

— Fore| o £b8T —-
2

LL°9C—

158y ——

2.5

3.0

4.0

4.5
f1 (ppm)

80 70 60 50 40 30 20

90
f1 (ppm)

LY'S ——

5.0

5.5

6.0

ETTIT ——

110 100

120

[48

9g°/ gzLTn /

87/ 1 e

06°'£2T ———=
N

ST ——

- o
A
NN
N
)
®
©
6.5
— T
a o
o )]
NN
-

Too 8£79€T
T .
0 > Visod

~
)
)
7.0

UL YPT ——

vvfw
SbL - TG

7.5

95°2 1 | w €2'89T —
@ €€°0LT —

9.0

170 160 150 140 130

180

Figure S15. 'H (200 MHz, up) and **C (50 MHz, down) NMR (CDCls) spectra of 5f.



Fo
wn
ro
88°0
Om.ov
160
ST~
o'T
ST
TT'C
wn
e
oT'y
8Ty
8Tt o
6T L3
o'y _
12y = wﬂo.ﬁ
'y
€Ty Lo
€Ty
STy
o
rw
0£'s —— wmm.ﬁ
wn
o
)
o
wn
o
z I
o o =860
N
T Foos| w
N ~
o
[

f1 (ppm)

[
15°9T ~_
65°8T ~

00°2¢—

€9°8p ——

OGS TTIT — 3

8C°69T ~
TL0LT

10

20

50

70

T
80

T
100

T
170

T
180

f1 (ppm)

Figure S16. 'H (400 MHz, up) and *C (100 MHz, down) NMR (CDClI;) spectra of 5g.

518



W
9T
£9'T 1
L9
0L'T
0L'T
€471
bLTA
bLT
L1
LLTA
8L'T
8T

€6'T V.

)

870\

880
260

9T,

0T’y
[ A4
9Ty

0Ty == To.ﬁ
ﬂN.v\ =

[ 4
vy
8Tt

(75—~ v'T

LWMNA

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

8€°G¢CT
08°/CT
66°/CT
9€'6¢CT
19°6¢T
L0°0€T

SPIT
S6'9T\
85'8T ~

¢6'9C —

198y ——

!

TP I ——

L6'9ET~
69°2£1 7

€V EPT ——

TC°89T — —
98°04T —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S17. *H (200 MHz, up) and **C (50 MHz, down) NMR (CDCls) spectra of 5h.

S19



SS°'C

OH

e

0O

NH,

[T
8T'p
6T'h
0Ty
o o\ N S

toy [T 00T
ey
£y

vTy
1y Sr——10C

0g's ‘\JJVO.N

[A WA \\imm.o

[N

U 0T

byl
mv.h*
187,

0'C

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

€5°9¢T
T

6011~ 3
19°9T <
89'8T~  _
3
502z — 4
J
798y ——————
619
e
09" TTT ——

z8'LTT
668217
9L'€ET —
LT9ET —
05'8€T

LT THT \

PETHT

0’697 ~ ——
18'0LT

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

Figure S18. *H (400 MHz, up) and **C (100 MHz, down) NMR (CDCls) spectra of 5i.

S20



NH, O
NH
NH
o
p
0 ~
— (o))
o~ [°e)
N O
o]
o
—
pat
‘ N\J
& 4 3 3
()} o ~— —
S N [y
T T T T T T T T T T T T T T T T T T T T T T T T T T
2,5 120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.
f1 (ppm)

Figure S19. *H NMR (200 MHz, DMSO-ds) spectrum of 8a

S21



NH, O

£9°6 —

N N

N 90
P €0°T

/sT01

€0

LTT

0.5

11.0 10.5 10.0 9.5 9.0 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 1.5 1.0

11.5

f1 (ppm)

T—

[ paaqs
¢8'set
16'SCT

$8°9¢1
ecLaa W

8S'TTT —

18221 “F
64°8¢T
[ANCTat

T€6CT

SE'8eET
99°ZhT
60°LbT —
67 TST ~_

05LET N
v

96'T19T ——

il

T T T T T T T
170 160 150 140 130 120 110

T
180

f1 (ppm)

Figure S20. *H (400 MHz, up) and **C (100 MHz, down) NMR (DMSO-ds) spectra of 8b.

S22



2.16

NH, O

NH
NH

743

-X7.39
697
N 6.93

_—11.25
__ 4.00

4 AN P! ry
o~ o o (2] o
<} — - — ™
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 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 1.5 1.0 0.5 0.C
f1 (ppm)
mn N~
© In ™ <t —
g 43 I
a = 38 N
I 3 o 8%
< e Sg
o ™ | — O
® o3
3 \/
e i
9
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 C

f1 (ppm)

Figure S21. 'H (200 MHz, up) and **C (50 MHz, down) NMR (DMSO-ds) spectra of 8c.

S23



1.

NH, O

L

80°L~ \

0T’

4

9

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

f1 (ppm)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

96°GCT
osLTT W

98°LCT

TOOTT ~e——— 3
6T TIT

b

84°8CT
v1'6CT \

PT'GET ——
L6°LET —

8TLPT —
SSIST — —

0L T9T — 3

40

50

60

70

T
80

T
100

T
170

T
180

f1 (ppm)

Figure S22. *H (400 MHz, up) and **C (100 MHz, down) NMR (DMSO-ds) spectra of 8d.

S24



2.52

NH, O
|
- o
@ N
O8N o6
SN
Vo
~
1)
-
=
| |
A .
& 1 d 4
< o =
— N — )
T T T T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 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 1.5 1.0 0.5 0
f1 (ppm)
©
o
—
N
—
in
N
«
=
onN =N
R < o N
<+ =06~
- NEET
8o ST
in +
- =
I
~
N
-
o
2 .
|
NHI....'A‘.A PIPTe ry " " Y Iy il l dall
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S23. 'H (400 MHz, up) and **C (100 MHz, down) NMR (DMSO-d¢) spectra of 8e.
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Figure S24. *H (400 MHz, up) and **C (100 MHz, down) NMR (DMSO-ds) spectra of 8f.
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Figure S28. 'H (200 MHz, up) and **C (50 MHz, down) NMR (DMSO-ds) spectra of 9a.
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Figure S32. *H (400 MHz, up) and **C (101 MHz, down) NMR (CDCIs) spectra of 9e.
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Figure S33. 'H (400 MHz, up) and *C (101 MHz, down) NMR (CDCIs) spectra of 9f.
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Figure S34. *H (400 MHz, up) and **C (101 MHz, down) NMR (CDCl5) spectra of 9g.
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Figure S35. 'H (400 MHz, up) and **C (101 MHz, down) NMR (CDClIs) spectra of 9h.
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Figure S36. Hydrolysis of the phthalic acid anhydrides yielding the corresponding phthalates 9a-h in agueous alkaline media monitored by UV

spectroscopy.
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Figure S37. Normalized fluorescence spectra corresponding to phthalates 9a-e, 9h and 3AP in basic aqueous solution (pH 10, Aexc = 310 Nm,

CL emission
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Figure S38. Typical chemiluminescence kinetics displayed by luminol (LH;, A) and its derivatives 8a (B) and 8i (C) in aqueous solutions at
different pH: pH= 8, pH= 10 and pH=12.
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Figure S39. Typical chemiluminescence kinetics displayed by luminol (LH,), and its derivatives 8a and 8i in aqueous solutions at pH=8.

Table S1. Energy barrier between CP2 and TS (AE*, in eV) of luminol derivatives 8 computed in the gas phase, DMSO solution, and water

solution.
Compound Gas phase DMSO water
Luminol 0.17 0.14 0.14
8c 0.18 0.14 0.14
8d 0.24 0.17 0.16
8 0.22 0.22 0.22
8h 0.23 0.23 0.23
8b 0.26 0.24 0.24
8e 0.2 0.17 0.17
8a 0.22 0.18 0.18
8g 0.26 0.2 0.2
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