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NMR and MALDI-TOF spectra of dendritic macroinitiators 

 

 

 
Figure S1. 1H NMR (A) and 13 C NMR (B) of the first-generation PEE macroinitiator in CDCl3 
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Figure S2. MALDI-TOF spectrum of first generation PEE macroinitiator 
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Figure S3. 1H NMR (A) and 13 C NMR (B) of the second-generation PEE macroinitiator in CDCl3 
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Figure S4. MALDI-TOF spectrum of second-generation PEE macroinitiator 
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Figure S5. 1H NMR (A) and 13 C NMR (B) of third generation PEE macroinitiator in CDCl3 
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Figure S6. MALDI-TOF of third generation PEE macroinitiator 
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Synthesis of LDBC by a “coupling” method. Poly(styrene) with alkyne end group, namely 

PSt-A 3.2k, was synthesized by ATRP using propargyl 2-bromoisobutyrate as initiator [1]. PSt-A 

(50 mg, 0.015 mmol), LG2-N3(50 mg, 0.021 mmol) and PMDTA (10 μL) were dissolved in 2 mL 

DMF. The solution was degassed by 3 freeze - thaw cycles. After warming to room temperature, 

the solution was transferred into a flask charged with 10 mg CuBr. The solution was stirred at 

room temperature overnight. The resulting solution was diluted with 10 mL of water and extracted 

with DCM. The DCM product was precipitated into methanol and analyzed by SEC, Figure S7. 

The “bump” appearing in the high molecular mass region indicates the formation of “oxidative” 

coupling product (Scheme S1) similar to what was previously observed in Janus dendrimer 

synthesis by “coupling” method [2].  

Scheme S1. Synthesis of LDBC by a “coupling” method 
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Figure S7. SEC traces of LDBC prepared by “coupling” method. The obtained LDBC is a mixture 
of normal “click” and oxidative coupling products.  
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Initiator efficiency for the synthesis of linear-dendritic block copolymers by dendron 
initiated ATRP.  

The dendritic marcoinitiator efficiency fLGn is calculated as a ratio of the mass of the dendron 

incorporated into the LDBC to the mass of the dendron initiator used. For example, 24 mg of LG2-

i was used to produce 80.5 mg LG2-PSt 10k. The mass of the dendron incorporated into the LDBC 

is 80.5mg*FPEE(23%) = 18.5 mg. Thus, the fLG2 in this experiment is 18.5/24 = 77 %. FPEE is the 

mass fraction of the PEE dendron in LDBC determined by 1H NMR using the integral intensity of 

methyl group on the peripheral 2,2-bis(hydroxymethyl) propionic acid unit (marked as “m1, m2, 

m3” in Figure S8) and aromatic protons on poly(styrene).  

fLG2 could be also calculated by ratio of the theoretical molecular mass of polystyrene chain to 

the observed molecular mass, in which the theoretical molecular mass could be calculated by: 

Mtheor= [ ][ ] × 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 × 104 

fLG2=Mtheor/Mobs× 100, 
where [M]0 and [I]0 are the original mole of styrene and initiator, respectively, 104 is the molecular 

mass of styrene monomer. In the above experiment, conversion is 14.5 %. The theoretical Mw of 

poly(styrene) is 6032 g/mol. Comparing to observed Mw 8320 (1H NMR, degree of polymerization 

is 80), fLG2 is calculated to be 72.5 %, which is slightly lower than the method mentioned above.  

The acetonide protecting groups are removed by treating the LDBCs with TFA. Briefly, 10 

mg of LDBC was dissolved in 2 mL DCM and 1 mL of TFA was added to the above solution. The 

reaction mixture was stirred at room temperature for 30 min before the solvents were evaporated. 

The obtained LDBCs were dissolved into CHCl3 and residual TFA was neutralized by NaHCO3. 

The resulted solution was washed with water and dried. The deprotected LDBCs, namely deLGn-

PSt Mnk, was obtained by evaporating the solvent.  
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Figure S8. SEC monitoring the LG2-i initiated polymerization progress with time. The small peak 
appearing at lower molecular mass region is the unreacted dendron initiator. 

 

 
Figure S9. 1H NMR spectrum of LG2-PSt 10k as an example how to calculate FPEE.  
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Removal of acetonide protecting groups in the dendron block of LDBCs 

 
Figure S10. NMR of LG3-PSt 20k before (A) and after (B) the acetonide protecting group is 
removed as highlighted. The signals of CH3 groups on acetonide at 1.44 and 1.38 (marked as *) 
ppm are completely removed after deprotection step. 

 

 
Figure S11. SEC traces of LG3-PSt 20k before (A) and after deprotection (B) (deLG3-PSt 20k). 
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Additional SEM images and miscellaneous 

 
Figure S12. SEM image of BF film prepared by LG1-PSt 4.9k. Rough surface with 0.2-0.6 μm 

pores irregularly distributed.  
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Figure S13. SEM images of BF films prepared by the second generation LDBCs with acetonide 
end groups: (a, b) LG2-PSt 23k; (c, d) LG2-PSt 14k; (e, f) LG2-PSt 10k, major portion of the 
film, (g, h) LG2-PSt 10k, edge of the film. 

a) b) 

c) d) 

e) f) 

g) h) 
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Figure S14. Tyndall effect of inverse micelles formed by LDBCs with hydroxyl end groups in 
chloroform (vial on the left side) and inverse micelles are dissolved by adding 25 % THF (vial on 
the right side): (a) deLG2-PSt 23k; (b) deLG3-PSt 68k.  

 

  
Figure S15. Emulsion formed by placing LDBCs with hydroxyl end groups in THF/chloroform 
solution added to water:(a) deLG2-PSt 23k; (b) deLG3-PSt 68k 

 

  
Figure S16. Contact angle measurement of water droplet on the polymer film prepared by air dry 
film drop casted on glass surface in different solvents: (a) pure chloroform; (b) 1:3 
THF/chloroform. The LDBC used is deLG3-PSt 68k. 

a) b) 

a) b) 

a) b) 
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Figure S17. SEM images of BF films prepared by deLG3-PSt 68k in mix solvents: (a,b) 1:3 
acetone/chloroform; (c,d) 1:3 acetonitrile/chloroform  

 

 
Figure S18. Binary image obtained from Figure 8 using ImageJ to estimate Voronoi number. 
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c) d) 
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Figure S19. SEM images of BF films prepared by Homo PSt mixed with deLG2-PSt 23k at 
different concentrations: a) 0.1 wt %; b) 0.2 wt %; c) 0.4 wt %; d) 0.6 wt %. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) b) 

c) d) 
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Figure S20. SEM images of fractured BF films produced by: (a) LG2-PSt 23k; (b) deLG2-PSt 
23k; (c) deLG2-PSt 23k and homo poly(styrene) blend 
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