
 

Electronic Supplementary Information: 

 
Second-order nonlinear optical dendrimers containing different 
type of isolation groups: convenient synthesis through powerful 
“click chemistry” and large NLO effects †  

Wenbo Wu,a Can Wang,a Runli Tang,a Yingjie Fu,a Cheng Ye,b Jingui Qin,a and Zhen Li*a 

 

NHO OH

N
N

NO2

O

NO O

N
N

NO2

O

OO

DMAP/DCC
DCM

N N3N3

CuSO4/VC/NaHCO3

THF/H2O

NO O

N
N

NO2

O

OO

NNN

N OO

N
N

NO2

O

O O

NNNN

N2
+BF4

-

NO2

O

DMF, 0 oC

NO O

N
N

NO2

O

OO

N
NN

N OO

N
N

NO2

O

O O

N
NNN

N
N

NO2

O

CuSO4/VC/NaHCO3

THF/H2O

NO O

N
N

NO2

O

OO

N
NN

N OO

N
N

NO2

O

O O

N
NNN

N
N

NO2

O

N
NN

N OO

N
N

NO2

O

O O

NNN

NO O

N
N

NO2

O

OO

N
NN N

N
N

NO2

O

N
NN

N

DMF, 0 oC

COOH

NO O

N
N

NO2

O

OO

N
NN

N OO

N
N

NO2

O

O O

NNNN

N
N

NO2

O

N
NN

N OO

N
N

NO2

O

O O

NNN

NO O

N
N

NO2

O

OO

N
NN N

N
N

NO2

O

NNN
N

N
N

NO2

O

CuSO4/VC/NaHCO3

THF/H2O

G1
G0

G1

G2

G2

G3

N N3N3

N2
+BF4

-

NO2

O

N N3N3

  

Scheme S1 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2012



 

 

 

NCl Cl

NCl Cl

N
N

NO2

O

N N3N3

CuSO4/VC/NaHCO3

THF/H2O

NCl Cl

N
N

NO2

O

N
NN

N ClCl

N
N

NO2

O

NNNN

DMF, 80 oC

NN3 N3

N
N

NO2

O

N
NN

N N3N3

N
N

NO2

O

N
NNN

CuSO4/VC/NaHCO3

THF/H2O

NCl Cl

N
N

NO2

O

N
NN

N ClCl

N
N

NO2

O

N
NNN

N
N

NO2

O

NNN

N ClCl

N
N

NO2

O

NNN

NCl Cl

N
N

NO2

O

NNN N

N
N

NO2

O

N
NN

N DMF, 80 oC

NN3 N3

N
N

NO2

O

N
NN

N N3N3

N
N

NO2

O

NNNN

N
N

NO2

O

N
NN

N N3N3

N
N

NO2

O

NNN

NN3 N3

N
N

NO2

O

N
NN N

N
N

NO2

O

N
NN

N

G1-4ClG0-2Cl

G1-4N3

G2-8Cl

G2-8N3

G0-2Cl

NH2

NO2

O

0-5 oC

NaN3

NaN3

 

Scheme S2 

 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2012



 

N N

N
N

NO2

O

N
NN

N NN

N
N

NO2

O

N
NNN

N
N

NO2

O

NNN

N NN

N
N

NO2

O

N
NN

NN N

N
N

NO2

O

N
NN N

N
N

NO2

O

N
NN

N

G4-G5

G2-8N3 +
G1

G2

CuBr/PMDETA

DMF

N

or

N
N N

N N
N N

N N
N N

N N
N N

N

RRRR RRRR

N
N N N

NN
N

N
N

(CH2)3
O

N
N

N
OCCO

O O

NO2

(CH2)3
O

N
N

NO2

N
CO OC

OO

NO2

O

G4: R =

NN N N
NN

N

N N

(CH2)3
O

NN

N OCCO
O O

NO2

(CH2)3
O

NN

NO2

NCO OC
OO

NO2

N

N

N
N N

N
N

N
N

(CH
2 )

3 O

(CH2)3
O

O2N
O

N

N

N
N N

N
N

N
N

(CH
2 )

3 O N
N

N
O
C

COO

O

O2N

(CH2)3
O

N
N

O2N

N

CO

OCO

O

O2N

G5: R =

 

Scheme S3 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2012



 

N

N

N

O2N O

N

N

N
N

NO2

O

N

N
N

NO2

O

N3

N3

N3

N3

N3

N3

N
ClCl

N
N

NO2

O

+
N

I I

I

N

N

N

O2N O

N

N

N
N

NO2

O

N

N
N

NO2

O

Cl

Cl

Cl

Cl

Cl

Cl

CuI
PPh3

Pd[PPh3]4

THF/Et3N

DMF NaN3

G0-2Cl

G0-6Cl-TPA

G0-6N3-TPA

 

Scheme S4 The synthetic route to the core (G0-6N3-TPA) of dendrimers. 
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Scheme S5 The synthetic route to the TBobal-like dendrimers G1-TPA-G3-TPA. 
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Chart S1 The structure of PS1-PS4 containing perfluoroaromatic rings. 
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Fig. S1 1H NMR spectrum of G0-3N3 in chloroform-d.  

 

Fig. S2 13C NMR spectrum of G0-3N3 in chloroform-d.  

 

Fig. S3 1H NMR spectrum of G1-6Cl-TB in chloroform-d. 
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Fig. S4 13C NMR spectrum of G1-6Cl-TB in chloroform-d. 

 

Fig. S5 1H NMR spectrum of G1-6N3-TB in chloroform-d. 

 

Fig. S6 13C NMR spectrum of G1-6N3-TB in chloroform-d. 
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Fig. S7 1H NMR spectrum of G1-PFPh in chloroform-d.  

 

Fig. S8 13C NMR spectrum of G1-PFPh in chloroform-d. 

 

Fig. S9 1H NMR spectrum of G1-≡-PFPh in chloroform-d. 
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Fig. S10 13C NMR spectrum of G1-≡-PFPh in chloroform-d. 

 

Fig. S11 1H NMR spectrum of G2-PFPh in chloroform-d.  

 

Fig. S12 13C NMR spectrum of G2-PFPh in chloroform-d.  
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Fig. S13 1H NMR spectrum of G2-≡-PFPh in chloroform-d.  

 

Fig. S14 13C NMR spectrum of G2-≡-PFPh in chloroform-d. 
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Fig. S15 1H NMR spectrum of G1-Ph-TB in chloroform-d. 

 

Fig. S16 13C NMR spectrum of G1-Ph-TB in chloroform-d. 
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Fig. S17 1H NMR spectrum of G2-Ph-TB in chloroform-d. 

 

Fig. S18 13C NMR spectrum of G2-Ph-TB in chloroform-d. 
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Fig. S19 1H NMR spectrum of G3-Ph-TB in chloroform-d. 

 

Fig. S20 13C NMR spectrum of G3-Ph-TB in chloroform-d. 
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Fig. S21 1H NMR spectrum of G4-Ph-TB in chloroform-d. 

 

Fig. S22 13C NMR spectrum of G4-Ph-TB in chloroform-d. 
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Fig. S23 1H NMR spectrum of G1-PFPh-TB in chloroform-d. 

 

Fig. S24 13C NMR spectrum of G1-PFPh-TB in chloroform-d. 
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Fig. S25 1H NMR spectrum of G2-PFPh-TB in chloroform-d. 

 

Fig. S26 13C NMR spectrum of G2-PFPh-TB in chloroform-d. 
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Fig. S27 1H NMR spectrum of G3-PFPh-TB in chloroform-d. 

 

Fig. S28 13C NMR spectrum of G3-PFPh-TB in chloroform-d. 
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Fig. S29 1H NMR spectrum of G4-PFPh-TB in DMSO-d6. 

 

Fig. S30 13C NMR spectrum of G4-PFPh-TB in DMSO-d6. 
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Fig. S31 The FT-IR spectra of dendrimers G1-Ph-TB-G4-Ph-TB. 
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Fig. S32 The FT-IR spectra of dendrimers G1-PFPh-TB-G4-PFPh-TB. 
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Fig. S33 The MALDI-TOF Mass spectrum of G1-6Cl-TB. 

 

Fig. S34 The MALDI-TOF Mass spectrum of G1-6N3-TB. 
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Fig. S35 The MALDI-TOF Mass spectrum of G1-PFPh. 

 

Fig. S36 The MALDI-TOF Mass spectrum of G1-≡-PFPh. 

 

Fig. S37 The MALDI-TOF Mass spectrum of G2-PFPh. 

 

Fig. S38 The MALDI-TOF Mass spectrum of G2-≡-PFPh. 
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Fig. S39 The MALDI-TOF Mass spectrum of G1-Ph-TB. 

 

Fig. S40 The MALDI-TOF Mass spectrum of G2-Ph-TB. 

 

Fig. S41 The MALDI-TOF Mass spectrum of G3-Ph-TB. 
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Fig. S42 The MALDI-TOF Mass spectrum of G1-PFPh-TB. 

 

Fig. S43 The MALDI-TOF Mass spectrum of G2-PFPh-TB. 

 

Fig. S44 The MALDI-TOF Mass spectrum of G3-PFPh-TB. 
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Fig. S45 UV-Vis spectra of THF solutions of dendrimers (0.02 mg/mL). 
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Fig. S46 UV-Vis spectra of 1,4-dioxane solutions of dendrimers (0.02 mg/mL). 
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Fig. S47 UV-Vis spectra of chloroform solutions of dendrimers (0.02 mg/mL). 
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Fig. S48 UV-Vis spectra of dichloromethane solutions of dendrimers (0.02 mg/mL). 
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Fig. S49 UV-Vis spectra of DMF solutions of dendrimers (0.02 mg/mL). 
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Fig. S50 UV-Vis spectra of DMSO solutions of dendrimers (0.02 mg/mL). 
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Table S1. The maximum absorption of dendrimers (λmax, nm 0.02 mg/mL). 
 THF 1,4-dioxane chloroform dichloromethane DMF DMSO film

G1-Ph-TB 465 463 464 466 480 488 478

G2-Ph-TB 462 460 459 461 476 484 475

G3-Ph-TB 463 459 458 459 474 481 470

G4-Ph-TB 461 457 458 458 473 479 470

G1-PFPh-TB 462 458 459 458 474 481 464

G2-PFPh-TB 459 455 456 455 470 477 462

G3-PFPh-TB 456 453 452 455 470 478 461

G4-PFPh-TB 457 454 452 454 470 479 460

G1 462 460 461 465 476 491 479

G2 462 457 456 460 474 485 482

G3 459 454 455 453 472 478 480

G4 459 456 456 456 469 477 470

G5 458 455 456 456 470 478 470

 

 

Fig. S51 1H NMR spectrum of G4-PFPh-TB (1.5 mg/mL) in DMSO-d6. 
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Fig. S52 1H NMR spectrum of G4-PFPh-TB (3.0 mg/mL) in DMSO-d6. 

 

 Fig. S53 1H NMR spectrum of G4-PFPh-TB (5.0 mg/mL) in DMSO-d6. 
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Fig. S54 1H NMR spectrum of G4-PFPh-TB (7.5 mg/mL) in DMSO-d6. 

  

Fig. S55 1H NMR spectrum of G4-PFPh-TB (10.0 mg/mL) in DMSO-d6. 
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Fig. S56. TGA thermograms of dendrimers G1-Ph-TB-G4-Ph-TB, measured in nitrogen at a 
heating rate of 10 °C/min 
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Fig. S57 TGA thermograms of dendrimers G1-PFPh-TB-G4-PFPh-TB, measured in 
nitrogen at a heating rate of 10 °C/min 
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Fig. S58 Absorption spectra of the film of G1-Ph-TB before and after poling. 
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Fig. S59 Absorption spectra of the film of G2-Ph-TB before and after poling. 
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Fig. S60 Absorption spectra of the film of G3-Ph-TB before and after poling. 
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Fig. S61 Absorption spectra of the film of G4-Ph-TB before and after poling. 
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Fig. S62 Absorption spectra of the film of G1-PFPh-TB before and after poling. 
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Fig. S63 Absorption spectra of the film of G2-PFPh-TB before and after poling. 
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Fig. S64 Absorption spectra of the film of G3-PFPh-TB before and after poling. 
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Fig. S65 Absorption spectra of the film of G4-PFPh-TB before and after poling. 
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