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Scheme S1 Detailed mehcanism showing the formations of [¢; — 17]" and [b, —

backbone nitrogen or oxygen. Upper numbers are the relative enthalpies (AH®j) and free energies (AG©,9s, in parenthesis) calculated at

M062X/6-31++G(d,p) level while the lower numbers are those calculated at the B3LYP/6-31++G(d,p) level. All energies are in kcal

mol-!.
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Figure S1. CID spectra of (a) [Y, GGA]" and (b) [z4 — H]"" generated from [Y,"GGA]".
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Figure S2 CID spectra of (a) [Y,"GG]" and (b) [z; — H]"" generated from [Y . GG]".
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Figure S3 CID spectra of (a) [c; — 17]" and (b) [b, — H — 17]** generated from [W, GG]".
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Figure S4 CID spectra of (a) [F,"GG]", (b) [zs— H]""and (c) [c; — 17]" generated from [F,"GG]".
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Figure S5. CID spectra of (a) [FspGG,']", (b) [c; — 17]" generated from [FspGG,]", (c)

[FGn15Gy'T" and (d) [c; — 17]" generated from [FGy ;5G]
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Figure S6 Nine optimized structures proposed for [c,-17]". The relative enthalpies (AH%)) and
free energies (AG®,9g, in parenthesis) are shown in kcal mol-!.
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Figure S7 CID spectra of (a) protonated 2,7-dihydroxyquinoline and (b) quinolin-2(1H)-one.
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Figure S8 CID spectra mentioned in Table 1.
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Figure S9 CID spectra of [Y,AG]", [Y.VG]",[Y.'LG]",[Y,PG]" and their [z;-H]".
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Cartesian coordinate of selected structures optimized at the M06-2X/6-31++G(d,p) level
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o 7.170052 -1.758590 -0.098474
H 8.026980 -1.313626 -0.191596

Structure_2.xyz
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C 3.359631 -2.169245 0.238351
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c 1.975230 -2

o 1.409205 -3

C 3.876697 -0

C 3.148279 0

H 4.882997 -0

C 1.506939 2

C 1.873671 0.
C 3.587135 1.
c 2.806541 2.
c 1.032771 1.
H 2.134516 -0

H 4.547262 1.
H 3.161759 3.
H 0.070660 1.
N 1.112180 -1

C -0.239166 -1
C -1.217109 -0.
o -0.809053 -0.
H 0.892664 -0

H -0.282684 -0
H -0.426270 -2.
N -2.465758 -0
[ -3.491630 0

c -4.794753 0

¢} -4.891880 -0
o -5.794474 0

H -2.775772 -0
H -3.252955 1

H -6.612777 0

H -3.593860 -0
H 3.934957 -3

o 0.724095 3.
H 1.145985 4.
Structure_3.xyz
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C 2.978076 -2

C 1.822557 -2

o 1.119306 -3

C 3.566402 -1
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.259633
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.324812

.666305

.484818

.276405

.741615

.687372

.983044

.593117

.241927

.088317

668502

.306937

.422881

.911868

680676

.708163

121880

.744441

.025571

155057

.697658

042055

.040201

.175258

.659967

.404524

.499408

.190445

.442016

.276121

.865882

.947050
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-
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1.393307

-1.069234
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.598941
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.118838

-2.175155
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.329885

o
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.706320
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o
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.081649

2.377194
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w

.075135

-1.794008

o

-

|
o

o

o

o

o

s

1

o

-

o

o

o

-

o

o

-

-

o

o

o

o

o

o

o

o

.595361

.530701

.322317

.151155

.885107

.443798

.619573

.342424

.458873

.679013

.216396

.382442

.489657

.380722

.588798

.877197

.743914

.390173

.239049

.496437

.502445

.685624

.090737

.243143

.251374

.577507

.014814

.584238

.800299

.575528

.157847

.214031

.258989

.308015

.209421

.555337

.068598
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C -1.741191 0
C -4.057723 0
C -4.243084 -0
C -1.909096 -1
H 1.030835 -0
H -4.896382 1
H -5.220348 -1
H -1.107867 -1
N -0.476287 0
C 0.405661 0.
C 1.386810 -0.
o 1.855299 -1.
H 1.216063 3.
H 1.005920 0.
H -0.149589 -0
N 1.805537 -0
c 3.079787 -0
C 4.163345 -0
o 3.920394 0.
o 5.340927 -0
H 1.886406 0.
H 3.270862 -0
H 6.016936 -0
H 3.015040 -1
H -1.058591 3
o -3.250822 -3
H -4.150245 -3
Structure_b5a.xyz
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C -2.384225 -1
C -2.397554 0
o -3.472170 1
C -1.163119 -1
C 0.050909 -1
H -1.128217 -2.
C 2.383270 0.
C 0.000000 0.
C 1.327452 -1
c 2.468948 -0

.141033

.403249

.969076

.237156

.325758

.043000

.400177

.920410

.714397

018214

851949

901065

327820

732525

.619648

.200561

.760742

.311851

416466

.807423

820972

.374332

.509493

.849916

.958806

.142006

.443385

.094736

.308472

.076088

.731151

.010408

817257
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406508

.628092

.871935
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.138690

.464408

.394740

.197057

.412944

.721464

591675

.462216

.443464

.354058

.603192

.871437

.349592

.930169

.047113

.749250

.263442

.296601

.633938

.625639

.570133

.266917

.007310

.293451

.367579

.014106

162778

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
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C 1.152115 1.188648 0.000000

H -1.324007 2.010420 0.000000
H 1.388120 -2.711915 0.000000
H 3.444640 -1.348779 0.000000

H 1.116919 2.272860 0.000000

N -1.251478 0.995242 0.000000
H -4.296645 0.568916 0.000000
H -3.319441 -1.641440 0.000000
¢} 3.467626 1.324696 0.000000
H 4.288558 0.814901 0.000000
Structure_5b.xyz
20

C -2.410885 1.012991 0.000000
C -2.347707 -0.400706 0.000000
C -1.233606 1.709219 0.000000

C 0.017497 1.037250 0.000000

H -1.249805 2.795821 0.000000
C 2.379554 -0.468631 0.000000
c 0.010037 -0.369268 0.000000
c 1.274376 1.680103 0.000000
[ 2.436245 0.944554 0.000000
c 1.154342 -1.139062 0.000000
H -3.280369 -2.205536 0.000000
H 1.313505 2.764996 0.000000
H 3.400689 1.443284 0.000000
H 1.116178 -2.221787 0.000000
H -3.378291 1.498743 0.000000
N -3.401238 -1.200730 0.000000
H -4.338002 -0.823811 0.000000
o -1.192067 -1.039133 0.000000
¢} 3.474344 -1.232724 0.000000
H 4.287428 -0.710436 0.000000
Structure_é6a.xyz
24

C 2.707158 1.127464 -0.110077
C 2.413808 -0.243756 -0.056636

o 3.261339 -1.256575 -0.199926

S23



-

o

N

o

[N}

-

N}

-

-

o

-

ES

o

w

.687072

.337687
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.961538

.324123

.140545

.626701

.897171

.727328

.165190

.982214

. 933653

.736840

.441996

.386464
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.603093
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.303581

2.

1.

3.

0

0.

2

—

w

N

N

o

N}

™

1

o

o

o

o

-

-

-

N

-

-

N}

059445

657427

114108

.463251

295192

.455787

.828437

.356347
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.578843

.960338

.503284

.579197

.438122

.114908

.084037

.459278

.930038

.401519

.898155

.450828

.216339

.494571

.710877

.172699

.067896

.784224

.823491
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.043046

.128254

.146153

.025393

.302064

.003443

.163034

.562962

.092043

.441071

.657722

.145758

.080998

.071492

.254801

.378128

.823217

.960364

.249174

.267372

.237971

.538333

.123440

.057391

.018428

.066869

.019474

.073646

.160265

.155064

.079113

.251516

.249545

.135632

.646645

.208308

.551071
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.245357
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.062363

.013608
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.089188

.071968
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.070435

. 774494

.997184

.052740

.158942

.037917

.060325
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.057029

.655638

.097271

.075335
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.665866

.100188
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C -1.732957 -2.318755 0.177462
C -0.914165 -1.089291 0.226697
C -3.067642 -2.243872 0.007753
C -3.766968 -0.973577 0.040788

H -3.631491 -3.144779 -0.224320

C -4.753543 1.653424 -0.074366
C -3.258755 0.059597 0.930294
C -4.816035 -0.677593 -0.830012
c -5.295040 0.618211 -0.910620
c -3.770199 1.374474 0.846051
H -2.872109 -0.266994 1.891906
H -5.212577 -1.446369 -1.485491
H -6.080533 0.865351 -1.619727
H -3.441487 2.145131 1.532603
H -1.213276 -3.270958 0.161199
N 0.395565 -1.218432 0.127862
H 0.852217 -2.127450 0.030650
C 1.307438 -0.092238 0.110888
H 1.079384 0.570767 -0.730709
H 1.215011 0.487189 1.035545
c 2.713995 -0.682961 -0.026552
(¢} 2.865247 -1.895302 -0.115710
N 3.719514 0.201169 -0.041149
H 3.568724 1.201597 0.041882
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