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Applycations

Esterification 5
* DCC
)k +HO=R" 5uad R Yo
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Peptide Bond Formation

O O O R?
YHN activation vy (" NH,CHRZCOOR’ YHN
W)\OH X 2 - NH)\COC)R3
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X = halide, N, N v/ _*+y
OR (active ester), O—-C\ /O‘P\_ /O C\N—
OCOR (mixed or / NH y
symmetris anhydride) /

(acyl phosphonium) (acyl uronium)
(O-acyl urea)
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Carbodiimides

Abbreviation | Name and Structure
DCC NN -dicyclohexylcarbodimide
OrwenO)
DIPCDI, DIC | NN -dusopropylcarbodimide
S—
EDC, WSC N-ethyl-N (3~
dimethylaminopropyl)carbodimidehydrochloride
\—N=C=N @/ ©
T N\\Hai
\
CIC N-cyvelohexyl. N -isopropyvlcarbodiimide
Oy
NIBS

BMC N-tert-butyl. N -methylcarbodiimide
%—N=C=N—

BEC N-tert-butyl. N -ethylcarbodiimide
%*NZ C=N N

CPC N.N -dicyclopentylcarbodiimide
O—N=G=M4<j

BDDC bis[[4-(2.2-dimethyl-1.3-dioxolv])jmethyl|carbodiimide
e

PEC N-ethyl. N-phenylcarbodiimide
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Mechanism

0 CIE.‘r-R1
R— NHG N— R’
N-acylurea,
6
T D—CD R’ nl:la
HOXt
R'-COOH + R—N=C=N—R' —> R—N-= C NH-R' R1-C-OXt
Carbodiimide O-acylisourea, 5 8
urea deriavtive
r Cc
A )\ H
O R2-NH -
R1—/< urea deriavtive 2 | urea deriavtive R1’< il c
_{3
R1
O
Symmetric anhydride, 7

RE_NN
R1_ _



Dicyclohexylcarbodiimide (DCC)
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Charge: 01001-02
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Dicyclohexylcarbodiimide (DCC)

TFA QE-300
240 220 200 180 160 140 120 100 80 60 40 20

—
I
|

|

|

|

I

I'.

| =

—
| =

T [ Jpu




Dicyclohexylcarbodiimide (DCC)

o

Applied for coupling since 1955 and is still much in use today.

2. The reaction does not require additional base, so that racemization can be kept
minimal.

3. Additives such as HOBt or HOSu is needed inorder to reduce epimerization in the
case of peptides or racemization in the case of amino acids.

4. N,N’-dicyclohexylurea (DCU) is soluble only in TFA , thus DCC is compatible with
solid-phase synthesis only —Boc chemistry , not -Fmoc chemistry.

5. NOT compatible with DMSQO!(Pfitzner-Moffatt oxidation).

—
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applications (DCC)

Steglich esterification

;o DCC/ DIVIAF’ T i
R1 Ho)VR3 — H-O |:;1/Lo/l\\|::3
H4 H4
| X uNQ
R)J\O‘)H‘_/N




applications (DCC)

Manufacture of active esters---
The low solubility of DCU turns into an advantage of this activation method.

N
N@
N NN o

R)J\OH R N
DC Y
i, = 56 AL W
— o) R -
R” NOH DCC j( |424
o)
OAO /A/—\A\ 0
N R.R,NH
34
)OJ\ &» — R)J\ _Rs
R” “NOH DCC jo( y
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applications (DCC)

to be continued
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