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Supporting Information

Figure S1 (a) IR spectrum of 1-(3-azidophenyl)-2-(phenyl)acetylene (m-1b-N3) matrix-isolated in argon at 13 K. (b) IR spectrum obtained by irradiation of (a) at > 300nm.  (c) Spectrum obtained after irradiation of (b) at >420 nm.

Figure S2 (a) IR spectrum of 1-(4-azidophenyl)-2-(phenyl)acetylene (p-1b-N3 ) matrix-isolated in argon at 13 K. (b) IR spectrum obtained by irradiation of (a) at > 420nm. (c) Spectrum obtained after irradiation of (b) at >300 nm.

Figure S3 UV/vis spectrum obtained by irradiation(>390 nm ) of (a) 1,2-bis(4-azidophenyl)acetylene ( p,p’-2-N3,N3 ), (b) 1-(2-azidophenyl)-2-(4-azidophenyl)acetylene (p,o’-2-N3,N3) and (c) 1,2-bis(2-azidophenyl)acetylene(o,o’-2-N3,N3) in 2-methyltetrahydrofurane at 77 K. 

Table S1. IR Bands of m-1a-N

in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Triplet m-1a-N
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	m-1a-N/Obs
	m-1a-N/Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-
-

-

-

-

-

566

-

612

-

-

720

864

-

-

-

-

-

-

-

-

1218

-

-

-

-

-

-

-

-

-

-

3226
	-

-

-

-

-

-

-

-

-

0.25

-

1

-

-

0.81

0.56

-

-

-

-

-

-

-

-

0.38

-

-

-

-

-

-

-

-

-

-

0.25
	134

140

201

348

356

436

444

512

523

553

596

612

645

700

759

847

864

906

940

950

1066

1135

1150

1231

1255

1293

1336

1424

1511

1531

2142

3073

3097

3102

3106

 3360b
	0

0.01

0.03

0.11

0.02

0

0

0

0.01

0.53

0.06

0.54

0.1

0.02

0.47

0.21

0.01

0.08

0

0.02

0.06

0.02

0.02

0.05

0.28

0

0.01

0.04

0.12

0.12

0

0.08

0.04

0.09

0

1


a Relative intensity. b Calculated intensity of IR band of Triplet m-1a-N at 3360 cm-1 is 78.7km/mol.

Table S2. IR Bands of p-1a-N

in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Triplet p-1a-N
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	p-1a-N /Obs
	p-1a-N /Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-
-

-

-

516

-

646

-

-

-

-

818

-

-

-

1124

-

-

-

1300

-

-

-

1544

2090

-

-

-

-

3326
	-

-

-

-

-

-

-

0.12

-

0.19

-

-

-

-

1

-

-

-

0.32

-

-

-

0.55

-

-

-

0.46

0.06

-

-

-

-

0.29
	97

143

233

357

401

413

513

517

546

605

614

684

693

804

805

935

960

1084

1119

1196

1233

1263

1287

1396

1430

1453

1543

2108

3083

3083

3100

3101

 3357b
	0.01

0

0.08

0.14

0.01

0

0.01

0.31

0.31

0.55

0.02

0.06

0

0.01

0.74

0

0.04

0.07

0.24

0.04

0.01

0

0.39

0.04

0.01

0.01

0.49

0.1

0.03

0.02

0.14

0

1


a Relative intensity. b Calculated intensity of IR band of Triplet p-1a-N at 3357 cm-1 is 77.5 km/mol.

Table S3. IR Bands of p,p’-2-Q 

in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Triplet p,p’-2-Q
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	p,p’-2-Q/Obs
	p,p’-2-Q/Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-
-

-

-

-

-

-

-

-

822

-

-

1084

-

-

-

-

-

-

-

1592

-

-

-

-

-
	-

-

-

-

-

-

-

-

-

-

-

-

1

-

-

0.13

-

-

-

-

-

-

-

0.18

-

-

-

-

-
	34

38

147

311

359

445

472

479

597

698

756

792

813

936

957

1068

1168

1212

1267

1363

1381

1526

1539

1592

 1689b
3081

3081

3103

3104
	0.02

0.01

0.05

0

0.17

0.41

0.01

0.05

0

0

0.02

0.14

0.55

0.01

0

0.11

0.13

0.01

0

0

0

0.06

0

0.23

1

0.03

0.04

0.09

0.07


a Relative intensity. b Calculated intensity of IR band of Triplet p,p’-2-Q at 1689 cm-1 is 199. 8 km/mol.

Table S4. IR Bands of p,o’-2-Q

in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Triplet p,o’-2-Q
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	p,o’-2-Q/Obs
	p,o’-2-Q/Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

744

-

-

-

846

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1362

-

-

-

-

-

-

1514

-

-

-

-

-

-

-

-

-

-
	-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

-

-

-

0.60

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.50

-

-

-

-

-

-

0.60

-

-

-

-

-

-

-

-

-

-
	34

37

53

89

121

152

218

219

303

352

369

377

410

449

464

486

487

517

536

553

602

623

693

705

728

737

762

772

 809b
826

843

921

939

940

949

951

976

1004

1071

1083

1143

1160

1186

1216

1229

1260

1313

1349

1378

1386

1402

1463

1470

1492

1498

1557

1576

2036

3072

3081

3081

3085

3095

3102

3104

3106
	0.01

0

0.03

0.08

0.05

0.01

0.07

0.03

0

0.27

0.36

0

0

0.04

0.04

0.08

0.05

0.16

0

0.22

0

0.16

0

0.04

0.95

0.06

0

0.03

1

0

0.01

0.01

0

0.04

0

0

0.27

0.12

0.16

0.05

0.01

0.02

0

0.01

0.37

0

0.1

0

0.15

0

0.02

0.02

0.06

0.02

0.06

0.23

0.17

0.02

0.15

0.05

0.06

0.01

0.26

0.4

0.14

0.08


a Relative intensity. b Calculated intensity of IR band of Triple, p,o’-2-Q-anti at 809 cm-1 is 55.8 km/mol.

Table S5. IR Spectra of o,o’-2-Q in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Triplet o,o’-2-Q-anti and Triplet o,o’-2-Q-syn
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	o,o’-2-Q/Obs
	o,o’-2-Q-anti/Calcd
	o,o’-2-Q-syn/Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-

-

-

-

-

-

-

-

-

710

740

-

-

-

-

-

1088

-

-

-

-

-

-

1576

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
	-

-

-

-

-

-

-

-

-

-

-

-

0.21

1

-

-

-

-

-

0.04

-

-

-

-

-

-

0.14

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
	33

35

61

137

277

349

438

464

473

510

561

711

720

 736b
823

859

937

960

969

1068

1139

1175

1244

1349

1411

1510

1529

1563

1622

3069

3082

3096

3103
	0.02

0.06

0.01

0.02

0.02

0.21

0.36

0.06

0

0.29

0.29

0.09

0.12

1

0

0.07

0.01

0

0.04

0.27

0.07

0.07

0.06

0.01

0.17

0.04

0.61

0.08

0.01

0.39

0.04

0.21

0.4
	31

40

46

99

116

151

207

215

287

356

361

386

451

461

468

480

488

536

541

542

570

634

699

704

 728c
731

733

807

822

829

859

918

918

947

949

972

992

1008

1075

1087

1137

1146

1170

1184

1224

1240

1310

1338

1361

1371

1389

1425

1467

1472

1483

1560

1569

2075

3069

3070

3078

3080

3092

3093

3100

3103
	0

0.02

0.03

0

0.02

0.03

0

0

0.01

0.03

0.15

0

0.02

0.09

0

0.01

0.02

0.01

0

0.03

0.1

0.03

0.1

0.02

1

0.12

0.01

0.02

0

0

0.02

0.01

0.01

0

0

0

0.03

0.04

0.12

0.02

0

0.02

0

0

0.01

0.16

0.04

0.01

0.02

0.01

0.23

0.09

0.08

0

0.14

0.13

0.03

0.02

0.11

0.05

0.06

0.06

0.14

0.21

0.22

0.16


a Relative intensity. b Calculated intensity of IR band of Triplet o,o’-2-Q-anti at 736 cm-1 is 63.9 km/mol. b Calculated intensity of IR band of Triplet o,o’-2-Q-syn at 728 cm-1 is 89.1 km/mol.
Table S6. IR Bands of m,m’-2-N,N
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in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Quintet m,m’-2-N,N

	m,m’-2-N,N/Obs
	m,m’-2-N,N/Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

770

-

858

-

-

-

-

-

-

1264

-

-

-

-

-

1500

1532

-

-

-

-

-

-

-

-
	-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

-

0.36

-

-

-

-

-

-

0.36

-

-

-

-

-

0.73

0.91

-

-

-

-

-

-

-

-
	18

38

47

201

202

274

331

422

478

498

532

570

643

644

743

758

 759b
842

844

863

928

940

959

1068

1137

1209

1243

1281

1296

1339

1432

1511

1542

3075

3075

3098

3098

3103

3103

3106

3106
	0.05

0.03

0

0.08

0

0.01

0.24

0

0.01

0.12

0.11

0.04

0

0.33

0.03

0

1

0

0.47

0.01

0.06

0

0.12

0.15

0.12

0.21

0.08

0.69

0.11

0.02

0.15

0.35

0.89

0.24

0

0

0.08

0.2

0.02

0

0.01


a Relative intensity. b Calculated intensity of IR band of Quintet m,m’-2-N,N at 759 cm-1 is 66.3 km/mol.

Table S7. IR Bands of p,m’-2-N,N

in Ar at 13 K and UB3LYP/6-31G* Calculated IR Spectrum of Quintet p,m’-2-N,N
[image: image8.wmf]o

,

o

'

-

2

-

Q

-

s

y

n

T

r

i

p

l

e

t

N

N


	m,p-/Obs
	m,p-/Calcd

	/ cm–1
	Ia
	/ cm–1
	Ia

	-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

650

-

-

-

768

-

-

818

855

-

-

-

-

-

974

-

-

-

-

-

-

-

-

-

-

1260

-

-

-

-

-

-

-

-

1546

-

-

-

-

-

-

-

-

-
	-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.36

-

-

-

0.22

-

-

1

0.11

-

-

-

-

-

0.20

-

-

-

-

-

-

-

-

-

-

1

-

-

-

-

-

-

-

-

0.56

-

-

-

-

-

-

-

-

-
	30

38

43

106

124

201

205

225

312

341

360

384

406

443

473

477

510

513

530

574

613

640

640

691

754

755

782

801

805

839

858

910

938

940

949

958

1064

1083

1086

1137

1144

1228

1233

1251

1263

1295

1300

1308

1332

1405

1421

1441

1447

1504

1518

 1546b
2163

3074

3082

3083

3097

3100

3101

3102

3104
	0.01

0.01

0

0.02

0.01

0.06

0.01

0

0

0.16

0.05

0

0

0

0

0.18

0.01

0.05

0

0.01

0

0.11

0

0

0.01

0.33

0

0.01

0.55

0.17

0

0.02

0

0

0.03

0.05

0.04

0.07

0.15

0.01

0.09

0.06

0

0.08

0

0.11

0.71

0.01

0.02

0.02

0.02

0.03

0.01

0.12

0.02

1

0.22

0.09

0.02

0.02

0.02

0.1

0.03

0.08

0


a Relative intensity. b Calculated intensity of IR band of Quintet m,m’-2-N,N at 1546 cm-1 is 97.8 km/mol.
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