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N
H

O

O

Fmoc-HN

O

Fmoc-Bal-NH

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH

OO

i Bu

Aloc Ddv Ddv Ddv OAll

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH2

Aloc Ddv Ddv Ddv OAll

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH

Ddv Ddv Ddv

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH2

Ddv Ddv Ddv

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH

Ddv Ddv Ddv

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH2

Ddv Ddv Ddv

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH

R R R

Boc-Lys-Orn-Gly-Ala-D-Lys-Orn-D-Val-Glu-Bal-NH2

R R R

O
O

NHAc

OAc
AcO

AcO O

O

1% TFA

Sieber

HBTU, HOBt, DIEA

[Pd(PPh3)4], morpholine

Ddv =

Coupling cycle:
1. 20% piperidine
2. Fmoc-Xaa-OH, HBTU, HOBt, DIEA

Last Cycle:
1. 20% piperidine
2. Boc-Lys(Aloc)-OH, HBTU, HOBt, DIEA

Sieber

Sieber

7

1% TFA

8

Sieber

1. 4% H2N-NH2 • H2O
2. 5, DIEA

1% TFA

9

Sieber

1% TFA

11

R =

10

6
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NH–R

R–HN

R–HN

O
O

NHAc

OH
HO

HO O

O

Boc
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1. NaOMe, MeOH
2. 1% TFA

NaOMe, 
MeOH, CHCl3

10

12

A) B) 11 (crude product)
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-Leu-Glu-Bal-NH

Aloc OAll

Boc-Lys-

-Leu-Glu-Bal-NHBoc-Lys-

O
O

NHAc

OAc
AcO

AcO O

O

1. [Pd(PPh3)4], morpholine
2. HBTU, HOBt, DIEA

Sieber

6

Ile
Pro
Val

Ala
Leu
D-Lys(Ddv)

Gly
D-Lys(Ddv)-Lys(Ddv)- -Pro-

13

Combinatorial
solid-phase synthesis

Sieber
Ile
Pro
Val

Ala
Leu
D-Lys(R)

Gly
D-Lys(R)-Lys(R)- -Pro-

14  R = Ddv

15  R =

1. 4% H2N-NH2 • H2O
2. 5, DIEA
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