






COOA

XHNXHN
XHN XHN

COOA

XHNXHN NHXNHX
NHX

NHX
XHNXHN NHXNHX

NHX
NHX

NHX
NHXXHN

XHN

NHX

NHX

XHN

XHN

NH3

NH3

NH3

CF3COO

CF3COO

H3N

n

H3N

n

H3N

n

NHX
NHXXHN

XHN

n

2

4

16c 26

2717c 24

23

19b

19b







4 CF3COO

NH3
NH3

H3N
NH3

O

O O

NHHN

O OO
O

SiSi

AO

Et3N,  MeOH-CH2Cl2

Si

C1 NH
HN

H2N
NH

O
O

O

O
O O

O
O

NH
N
H

NH NH
HN

O
O O

OO O
O

O

Si
Si

Si

O

HN

O

Si

O

C11

O
O

Si

n

n

17c

19b

28

δ

δ



δ





N

O

O

CO2N

OO

NHYYHN

O

O

CO2A

OO

CC
O O

O

YHN

O

NHY

O

YHN

O

NHY

HN

HN C

C
O

O

O

O

H3N

NH3
O

O

NH3

NH3

NH

NHC

C
O

O

O

O

NH3

H3N
O

O

NH3

H3N

8 CF3COO

H3N

H3N

NH3

NH3

4 CF3COO

2

21a: A = H

21b: A =n

27b
19bn

17c



NH

NHC

C
O

O
O

O
HN

O
O

O

YHN

YHN

O
O

YHN

NHO O O

HN
O

O
O

YHN

YHN
OO

NHO

YHN

NHYNHY

HN

HN C

C
O

O
O

O

NH
O

O

O

NHY

NHY

O
O

NHY

HN OOO

NH
O

O
O

NHY

NHY
O O

YHNNHY

HN O

NHY

n

Route a: 17c + 21b 29

Route b: 27b + 19b 29

29

Y = Teoc



CO2CH3

O

NH2HCl

O

HClH2N

F
NO2

NO2

CO2CH3

O

NH

O

HN
NO2

NO2

NO2

NO2

30 31



HN

HN C

C
O

O
O

O

NH
O

O

O

NHY

NHY

O
O

NHY

HN OOO

NH
O

O
O

NHY

NHY
O O

YHNNHY

HN O

NH

NHC

C
O

O
O

O
HN

O
O

O

YHN

YHN

O
O

YHN

NHO O O

H2N

OO

NHO

YHN NHY

NHYNHY

n

(Sanger reagent)

HN

HN C

C
O

O
O

O

NH
O

O

O

NHY

NHY

O
O

NHY

HN OOO

NH
O

O
O

NHY

NHY
O O

YHNNHY

HN O

NH

NHC

C
O

O
O

O
HN

O
O

O

YHN

YHN

O
O

YHN

NHO O O

HN

OO

NHO

YHN NHY

NHYNHY

n

O2N

O2N



×10-4 ×10-5 

M; ×10-4 M, ×10-5 M.



ε

ε

×

ε ×



ε



×

ε

ε

ε ×

Route R Solubility W·103 (g)
V·103 

(L) 
A Y (%) 

  THF CH2Cl2 DMF     

  b 0.83    -    -  - / / / / 

  b 0.93    -    -  - / / / / 

  b 1.00   +   +  - / / / / 

  b 1.20   ++   ++ + 8.6 3.0 0.42 93.3 

  b 1.80   ++   ++ ++ 12.0 6 0.33 99.2 

  b 1.80   ++   ++ ++ 11.0 3 0.50 99.4 

  b 1.80   ++   ++ ++ 12.2 3 0.48 99.4 

  a 1.80   ++   ++ ++ 10.8 9 0.76 94.2 

 

  For example, for G4 polymer 29 obtained by ( G3 polymer + G1 dendrons), in one of 

the UV measurement, w = 0.012 g, V = 0.003 L, M = 5997, A = 0.48, l = 1.0 cm (cell 

length), N = 8 (for G3 starting polymer). After calculation, Y = 99.4%. 



  The data in Table 6 show that (a) high coverage between 93% and over 99% can be 

reached, (b) the highest coverage are reproducibly reached for 1.8 equivalents of active 

Ester dendron per amine group, and (c) the highest coverage are obtained for route b. 

The degree of polymerization (DP) of polymer 17c and 27b used for the coverage 

experiments amounted to DP = 40 according to GPC versus polystyrene standard. By 

this method molar masses of dendronized polymers are grossly underestimated by a 

factor of 1.5-4.5. This is due to the unprecedently high mass per unit length encountered 

in these polymers. According to molecularly resolved SFM experiments (not shown), 

many chains of this polymer have at least DP = 200. For a chain with DP = 100, for 

example, a coverage of 99.3% means that 794 of 800 amine groups were successfully 

reacted with the G1 fragment 19b, which nicely underlines the potential of this method. 

  At present, SFM investigations with polymer 29 and related ones are in progress. In this 

context, it is interesting to note that the corresponding G1 polystyrene with unprotected 

and protonated amine groups (structure not shown) has been individualized on HOPG by 

spin-coating techniques and moved about with the SFM tip. These results will be 

discussed later.  
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