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Regulatory bodies expect impurities to be
approprlately characterized and controlled. Figure 1. HPLC of peptide synthesized with L-Cys in sequence Figure 5. HPLC of peptide synthesized with L-Cys in position X using
We developed a diagnostic /-mer (KG PXG EG) position X using DIC/Oxyma at 90 °C, 1 min deprotection and 5 HBTU/DIEA at 30 °C, 2 x 5 min deprotection and 60 min coupling. MS

min coupling. L-Cys variant elutes at ~11. 9 min. MS shows m/z shows m/z 646.

that can be used to screen synthesis 647. Enantiomeric purity 99.59% L-Cys (C.A.T. Lab Method A.03).
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sequence can be used to identify Cysteine

racemization on a standard RPHPLC C18

column without pre-column derivatization. § === € = > AU

500 -

&
8
P
12.897

11.745

= 45 -
1 | 400 -]
35 120338 :

o

a
)

4 :

. g
:
4 i
:
4 .
]
! :
200 §i
:
- 2
:
g I
1
3 i

: 5

LL L
o

CO A R TR T R

| ]
‘ J 300

I | Lol Ll B
1000 1200 1400 1800 1800 2000 T
e 200

100 -

Syntheses were carried out on a CSBio Il utilizing 0 8
conduction heating with preheated solvents. ' '

8
N
8521
11.911
(]
T B
78320
10.626

-100 -

_200_: -200—2
3 : 300-
i L : ! ' ' : | ! ! ! ' | ! ! ' ' | ' ' ! ! |
/ i } l _ | 0 5 10 15 min
| 0 g ; -
€0
' Figure 2. HPLC of peptide synthesized with D-Cys in position X Figure 6. HPLC of peptide synthesized with L-Cys in position X using
CSBié& using DIC/Oxyma at 90 °C, 1 min deprotection and 5 min HBTU/DIEA at 45 °C, 2 x 5 min deprotection and 30 min coupling. MS
coupling. D-Cys variant elutes at ~12.9 min. MS shows m/z 647. shows m/z 646.
Enantiomeric purity 99.43% D-Cys (C.A.T. Lab Method A.03).
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analytical methods are summarized below.
Figure 3. Co-injection HPLC of L-Cys and D-Cys enantiomerically Figure 7. HPLC of peptide synthesized with L-Cys in position X using
pure peptides synthesized with DIC/Oxyma at 90 °C, 1 min HBTU/DIEA at 60 °C, 2 x 5 min deprotection and 5 min coupling. MS
Parameter Specification/Condition deprotection and 5 min coupling. The L-Cys and D-Cys variants elute shows m/z 646.
at~11.9min and ~12.9 min, respectively.
Model Sequence KGPXGEG-NH, (X = L-Cys or D-Cys)
Resin Rink-Amide Resin
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D-Cys Peptides by GC-MS Figure 8. HPLC of peptide synthesized with L-Cys in position X using

Figure 4. HPLC of peptide synthesized with L-Cys in position X . . . : )
using DIC/Oxyma at 110 °C, 1 min deprotection and 5 min HBTU/DIEA at 90 °C, 1 min deprotection and 5 min coupling. MS

Table 1. Synthesis parameters and analytical methods. coupling. MS shows m/z 646. shows m/z 646.

Process Workflow Impact and Conclusions

* We designed a sequence that resolves Cysteine racemization on standard RPHPLC. This method is accessible, with no pre-column derivatization or chiral column required.

* DIC/Oxyma coupling chemistry maintains stereochemical integrity of Cysteine at 90 °C using conduction heating as confirmed by chiral amino acid analysis using GC-MS.

* Bypassing the recommended high temperature for each coupling chemistry causes racemization; tight temperature control, like that conferred by conduction heating, is critical for
maintaining stereochemistry at chiral centers.

* Easy screening tool for identifying conditions that minimize racemization in a target peptide sequence. However, racemization may be sequence-dependent and temperature is the
critical synthesis condition to control. Uniform heating may be difficult to control with other heating methods when changing reaction volume, resin loading, and peptide mass.
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