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1. General information

All reagents and solvents were obtained from standard suppliers of raw materials for peptide synthesis

and were used as received. All reactions were carried out under ambient temperature.

1.1 HPLC, UPLC, and LC-MS instruments and methods

Analytical HPLC was performed on Thermo Scientific™ Vanquish™ UHPLC system using AQUITY UPLC
BEH 130 C18 (1.7 pm, 2.1 x 150 mm) column, with a flow rate of 0.4 mL/min and UV detection at 220 nm.
The MS analysis was performed on UHPLC coupled with Bruker maXis II™ spectrometer with ultra-high
resolution QTOF technology equipped with electron-transfer dissociation (ETD) capabilities. Buffer A:
0.05% TFA in MeCN/H,0 (1:99, v/v/v) and buffer B: 0.05% TFA in MeCN (v/v). Method A: 0-100% B in 30

min.

Analytical HPLC was performed on Thermo Scientific™ Scientific Ultimate UHPLC system using Kinetex
UPLC column C18 100A 1.7 pm, 150 x 2.1 mm, with a flow rate of 0.5 mL/min and UV detection at 210
nm. The MS analysis was performed on MSQ Plus Mass spectrometer, operating in positive mode ESI.
Buffer A: 0.1% HCOOH in MeCN/H,0 (10:90, v/v/v), buffer B: 0.1% HCOOH in MeCN/H,0 (90:10, v/v/v).
Method B: 0-100% B in 5 min Method C: 0-60% B in 12 min followed by 60-100% B in 2 min. Method D:
0-20% B over 2 min, 20-50% over 10 min and 50-100% B over 2 min.

Analytical HPLC was performed on Waters Acquity UPLC H-Class using Waters Column Acquity BEH UPLC
C18 1.7 pm, 2.1 x 50 mm with a flowrate of 0.5 mL/min and UV detection at 214 nm and 280 nm. Buffer
A:0.1% TFA in MeCN/H,0 (10:90, v/v/v). Buffer B: 0.1% TFA in MeCN/H,0 (90:10, v/v/v). Method E: 0-60%
B in 12 min followed by 60-100% B in 2 min.

Analytical HPLC was performed on a Waters Acquity UPLC i-Class system using Waters Column Acquity
CSH C18 1.7 pm, 1.0 x 150 mm with a flowrate of 0.1 mL/min and UV detection at 215 nm. The MS
analysis was performed on Waters Synapt G2S high definition mass spectroscopy equipped with an
electrospray interference operating in positive mode. Buffer A: 0.1% formic acid in H,O (v/v/v). Buffer B:

0.1% formic acid in MeCN (v/v/v). Method F: 20-40% B in 20 min.

2. Experimental methods and results

2.1 Solubility of Fmoc-amino acids, coupling reagents and N,N"-diisopropylurea
For the solubility assessment of Fmoc-amino acids, coupling reagents and N,N-diisopropylurea (DIU), 2

mmol of compound were weighed in 20 mL high performance glass vials for liquid scintillation counting



(Perkin EImer®). The designated solvent system (5 mL) was then added to the solid to reach a
concentration of 0.4 M, and the vial was agitated for 30 min before visual inspection. A clear solution
was noted as soluble (S) while cloudy solution or solution containing insoluble material were diluted
further by adding 3 mL of solvent to the scintillation vial to reach a concentration of 0.25 M. The mixture
was again agitated for 30 min before visual inspection. A clear solution was noted as soluble at 0.25 M

(S (0.25 M)) while cloudy solutions or solutions containing insoluble material were noted as insoluble (I).

2.2 Assessment of solvent stability

H-Gly-Ala-Phe-Phe-Ala-Ramage resin (200 mg, loading = 0.45 mmol/g) was suspended in the indicated
solvent (1.5 mL) and incubated at 40 °C. In separate experiments, HOBt monohydrate (26.8 mg, 0.17
mmol, 1.9 equiv.) and DIPEA (33.7 pL, 0.19 mmol, 2.1 equiv.) were added separately to the suspension
and the mixtures were incubated at 40 °C. After seven days the suspension was filtered and the resin
was washed with DMF and IPA (3 x 10 mL, alternating), IPA (3 x 10 mL), and lastly diisopropyl ether (DIPE;
1 x 10 mL). The peptide was cleaved from the resin with TFA/H,0 (95/5, v/v), precipitated with cold DIPE
and dried under vacuum to obtain a solid powder. In the experiments with GVL (neat and with DIPEA),
gummy solids were obtained. The isolated peptides were subjected to HPLC analysis (Method A) without

further purification.

2.3 Resin swelling

2.3.1 Starting resin swelling
Each resin (1.0 g) was dispersed into the indicated solvent (10 mL) in a graduated cylinder (10 + 0.2 mL)
at room temperature. The resin was shortly stirred with a spatula and then allowed to sit at room

temperature for one hour, after which the final resin volume was noted (rounded to the nearest 0.5 mL).



Supplementary Table S1. Additional resin swelling experiments.

Solvent/resin Trityl-OH ChemMatrix® ! Ramage ChemMatrix® ! H-Rink amide ChemMatrix® @

DMF
NBP
DMSO
DOL
NFM
2-Me-THF
THP
DMSO/EtOAC (2:8)
NBP/EtOAC (2:8)
NFM/EtOAC (2:8)
Resin loading (mmol/g) and particle mesh size: 21 0.31 (35-100 mesh); ®! 0.47 (35-100 mesh); I1 0.48 (35-100 mesh).

Green: 4-7 mL/g (sufficient swelling); Blue > 7 mL/g (excessive swelling)

2.3.2 Peptidyl resin swelling

Dry peptidyl resin (1.0 g) was added to a graduated syringe (10 mL), fitted with a porous frit (volume of
0.4 mL). The resin was subjected to series of swelling and shrinkage process in candidate solvent and
IPA respectively (10 mL each). The resin swelling was performed in the candidate solvent (neat or binary
mixture) by shaking the syringe on an orbital shaker. After each swelling/shrinkage step, the solvent
was drained via gentle aspiration using a vacuum manifold and swelling volume was noted on the
graduated syringe. The resin was swelled in the candidate solvent for 2 x 10 minutes followed by 2 x 30
minutes. At this stage the resin was washed with IPA for 1 x 2 minutes to remove candidate solvent from
resin beads which resulted into resin shrinkage. The shrinked resin was subjected for re-swelling in a
candidate solvent for 2 x 2 minutes, followed by 1 x 10 minutes and finally for 1 x 30 minutes. In the
end, the resin was washed with IPA for 3 x 2 minutes. The swelling capacity of the solvent was

determined using the following equation (1), and the results presented in Supplementary Figure S1A-D.

Swelling of resin (mL/g) = Measured volume (mL) - Frit volume (mL) / Weight of resin (g) )
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Supplementary Figure S1A. Swelling/shrinkage cycles of protected Octreotide-2-CTR (8-mer, loading = 0.37

mmol/g) and

its corresponding starting resin Fmoc-L-Thr(ol)-2-CTR (loading = 0.84 mmol/g). The experiments in

neat NBP showed slower draining.
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Supplementary Figure S1B. Swelling/shrinkage cycles of protected Bivalirudin-2-CTR (20-mer, loading = 0.25

mmol/g) and

its corresponding starting resin H-Leu-2-CTR (loading = 1.1 mmol/g). The experiments in neat NBP

showed slower draining.
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Supplementary Figure S1C. Swelling/shrinkage cycles of protected Glucagon-Wang resin (29-mer, loading = 0.14
mmol/g) and its corresponding starting resin Fmoc-Thr(tBu)-Wang resin (loading = 0.64 mmol/g). The experiments

in neat NBP showed slower draining.
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Supplementary Figure S1D. Swelling/shrinkage cycles of protected Aprotinin-Wang resin (58mer, loading = 0.073
mmol/g) and its corresponding starting resin Fmoc-Ala-Wang resin (loading = 0.43 mmol/g). The experiments in

neat NBP showed slower draining.



2.4 Solvent viscosity

The solvent viscosities were determined using a DV2T™ viscometer (Brookfield, model LVDV2T)
equipped with RheocalcT software. The cylinder-shaped spindle (ULA, material: 316 s/s) was used at the
rotation of 60 rpm with shear rate (1/s) of 73.38. The multi-point (10-fold determination) method was

used for the viscosity measurement. All measurements were performed at 20 °C in duplicates.

Supplementary Table S2. Measured solvent viscosity (mPa x s).

Dynamic Viscosity Dynamic Viscosity
Solvent Solvent

(n) at 20 °C mPaxs (n) at 20 °C mPaxs
2-Me-THF 0.65 NBP/2-Me-THF (6:4) 1.24
Cyrene/2-Me-THF (2:8) 0.72 NBP/2-Me-THF (8:2) 1.68
Cyrene/2-Me-THF (4:6) 1.27 NBP/DOL (2:8) 0.77
Cyrene/2-Me-THF (6:4) 2.37 NBP/DOL (4:6) 1.02
Cyrene/2-Me-THF (8:2) 4.85 NBP/DOL (6:4) 1.35
DMF 0.83 NBP/DOL (8:2) 1.95
DMSO 2.08 NBP/EtOAC (1:9) 0.63
DMSO/2-Me-THF (1:9) 0.65 NBP/EtOAC (2:8) 0.82
DMSO/2-Me-THF (2:8) 0.74 NBP/EtOAC (4:6) 0.88
DMSO/2-Me-THF (3:7) 0.78 NBP/EtOAC (6:4) 1.21
DMSO/2-Me-THF (4:6) 0.92 NBP/EtOACc (8:2) 1.88
DMSO/2-Me-THF (6:4) 1.21 NFM/2-Me-THF (2:8) 0.67
DMSO/2-Me-THF (8:2) 1.59 NFM/2-Me-THF (4:6) 1.30
DMSO/DOL (1:9) 0.78 NFM/2-Me-THF (6:4) 2.03
DMSO/DOL (2:8) 0.81 NFM/2-Me-THF (8:2) 3.98
DMSO/DOL (3:7) 0.84 NFM/DOL (2:8) 0.86
DMSO/DOL (4:6) 0.94 NFM/DOL (4:6) 1.29
DMSO/DOL (6:4) 1.19 NFM/DOL (6:4) 2.08
DMSO/DOL (8:2) 1.54 NFM/DOL (8:2) 3.75
DMSO/EtOAC (1:9) 0.66 NFM/EtOAc (2:8) 0.75
DMSO/EtOAC (2:8) 0.76 NFM/EtOAC (4:6) 1.17
DMSO/EtOAC (3:7) 0.78 NFM/EtOAc (6:4) 2.04
DMSO/EtOAC (4:6) 0.89 NFM/EtOAC (8:2) 4.58
DMSO/EtOAC (5:5) 0.98 PC/2-Me-THF (2:8) 0.66
DMSO/EtOAC (6:4) 1.13 PC/2-Me-THF (4:6) 0.97
DMSO/EtOAC (7:3) 1.35 PC/2-Me-THF (6:4) 1.32
DMSO/EtOAC (8:2) 1.56 PC/2-Me-THF (8:2) 1.83
DMSO/EtOAC (9:1) 1.78 THP 0.86
DOL 0.78 TOU 1.57
EtOAC 0.63 TOU/EtOAC (3:7) 0.71



NBP 3.30 TOU/EtOAC (4:6) 0.75
NBP/2-Me-THF (2:8) 0.66 TOU/EtOAC (5:5) 0.81
NBP/2-Me-THF (4:6) 0.87

2.5 Solvent polarity

The solvent polarities were determined using a Shimadzu UVmini-1240 UV-VIS spectrophotometer, in
Hellma Quartz SUPRASIL ® 10 mm precision cells at room temperature (25 °C) and normal pressure.
The solvent polarities Ex(30) (kcal mol") were calculated using equation (2), where h is Planck’s constant,
c is the speed of light in a vacuum, N, is the Avogadro constant, Vmax is the frequency at the maximum

of the highest absorbing wavelength and Amax is the highest absorbing wavelength.
Er(30) (kcal mol™) = hcNyvygy = 28591/ 1,45 (2)

For each solvent system, 2,6-diphenyl-4-(2,4,6-triphenylpyridin-1-ium-1-yl)phenolate (Reichardt's Dye; 5
mg) was dissolved in the designated solvent (10 mL). An aliquot was then further diluted until the
absorbance of Anax reached 0.6-0.8 AU (this was generally achieved at a concentration of 0.05 mg/mL).
Amax Was measured between 400 nm and 800 nm." 2 The concentration dependency of Reichardt's dye
on the absorption was investigated in DMF between 0.012-0.05 mg dye per mL solvent (Supplementary
Table S3). Since no change in the absorption was observed in the investigated concentration range it
was presumed that the dye concentration had no to low effect on the Ama. The measured solvent

polarities E+(30) (kcal mol ") are listed in Supplementary Table S4.

Supplementary Table S3. Measured polarities of DMF at various concentrations of Reichardt's dye.

Wavelength Wavelength Wavelength

Concentration (mg/mL) E7(30) (kcal/mol) Amax avg. (nm)
1(hm) 2 (nm) 3 (nm)
0.05 43.38 659.1 659.6 659.4 652.2
0.025 43.30 660.3 659.2 661.4 660.4
0.012 43.33 659.8 660.0 660.0 659.4

Supplementary Table S4. Measured polarities (and reference values)? of solvents and binary solvent mixtures.

E7(30) reference E+(30)
Wavelength  Wavelength  Wavelength
Solvent (kcal/mol)? measured Amax avg. (nm)
1 (nm) 2 (nm) 3 (nm)
(kcal/mol)
DMF 43.2 43.38 659.1 659.6 659.4 658.2
NBP NA 41.98 681.0 680.4 681.0 681.6
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THP
2-Me-THF
DOL
DMSO
EtOAC
NFM/EtOAC (2:8)
NFM/EtOAC (4:6)
NFM/EtOACc (6:4)
NFM/EtOAC (8:2)
NBP/EtOACc (1:9)
NBP/EtOAC (2:8)
NBP/EtOACc (4:6)
NBP/EtOACc (6:4)
NBP/EtOACc (8:2)

NBP/2-Me-THF (2:8)
NBP/2-Me-THF (4:6)
NBP/2-Me-THF (6:4)
NBP/2-Me-THF (8:2)

DMSO/EtOAC (1:9)
DMSO/EtOAC (2:8)
DMSO/EtOAC (3:7)
DMSO/EtOAC (4:6)
DMSO/EtOAC (5:5)
DMSO/EtOAC (6:4)
DMSO/EtOAC (7:3)
DMSO/EtOAC (8:2)
DMSO/EtOAC (9:1)
DMSO/DOL (1:9)
DMSO/DOL (2:8)
DMSO/DOL (3:7)
DMSO/DOL (4:6)
DMSO/DOL (6:4)
DMSO/DOL (8:2)

DMSO/2-Me-THF (2:8)
DMSO/2-Me-THF (3:7)
DMSO/2-Me-THF (4:6)
DMSO/2-Me-THF (6:4)
DMSO/2-Me-THF (8:2)

NBP/DOL (2:8)
NBP/DOL (4:6)
NBP/DOL (6:4)

36.2
36.5
43.1
45.1
38.1

36.23
36.34
39.53
44.86
38.33
41.12
41.89
42.53
42.82
38.97
39.14
40.25
41.27
41.69
37.79
39.51
40.33
41.32
41.29
42.26
43.01
43.48
43.94
44.27
44.55
44.70
44.90
41.21
42.22
42.90
43.38
44.20
44.67
41.95
42.84
43.17
43.87
44.61
40.84
41.11
41.49

789.1
786.7
723.3
637.3
745.9
695.3
682.5
672.3
667.7
733.7
730.5
710.4
692.7
685.9
756.5
723.6
709.0
691.9
692.4
676.6
664.8
657.5
650.7
645.9
641.8
639.6
636.7
693.9
677.3
666.5
659.1
646.8
640.0
681.6
667.3
662.3
651.7
640.9
700.0
695.4
689.1

789.4
787.0
723.0
638.4
744.0
696.8
683.0
671.0
670.0
735.0
732.4
710.4
694.2
687.2
753.2
723.8
708.2
695.2
692.4
676.4
663.4
659.0
650.2
647.2
641.8
639.6
636.2
694.0
677.4
665.2
657.8
647.0
640.2
680.8
666.0
662.8
652.4
641.2
700.0
694.6
689.6

789.6
786.2
723.4
637.4
746.0
695.0
682.0
672.4
667.0
729.0
729.4
710.6
692.0
682.2
754.4
726.0
710.6
690.2
691.4
676.2
665.8
656.0
651.0
645.2
641.8
639.6
635.6
694.6
676.6
667.0
658.4
646.6
639.6
682.0
668.0
658.6
651.0
641.2
701.0
696.0
688.6

788.4
787.0
723.4
636.2
747.8
694.0
682.6
673.6
666.2
737.0
729.8
710.2
692.0
688.2
762.0
721.0
708.2
690.4
693.4
677.2
665.2
657.6
651.0
645.2
641.8
639.6
638.4
693.0
677.8
667.4
661.0
646.8
640.2
682.0
668.0
665.6
651.8
640.2
699.0
695.6
689.2
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NBP/DOL (8:2) NA 41.86 683 683.0 682.0 684.0

NFM/DOL (2:8) NA 40.89 699.2 699.4 698.8 699.4
NFM/DOL (4:6) NA 41.84 683.4 681.8 685.0 683.4
NFM/DOL (6:4) NA 42.34 675.2 678.2 675.2 672.2
NFM/DOL (8:2) NA 42.98 665.3 665.2 663.8 666.8
NFM/2-Me-THF (2:8) NA 40.18 711.5 710.2 710.4 714.0
NFM/2-Me-THF (4:6) NA 41.21 693.8 693.2 694.0 694.2
NFM/2-Me-THF (6:4) NA 41.96 681.5 681.6 681.0 681.8
NFM/2-Me-THF (8:2) NA 42.60 671.1 667.0 672.2 674.2

2.6 Peptide bond formation kinetics

Fmoc-Gly-OH (1.18 g, 3.97 mmol, 1.3 equiv.) and Oxyma (1.30 g, 9.15 mmol, 3 equiv.) were dissolved in
the indicated solvent (50 mL). DIC (1.42 mL, 9.15 mmol, 3 equiv.) was added. The clear solution was then
directly added to the reactor containing pre-swelled peptide resin H-Pro-Phe-Ala-2-CTR (5.0 g, loading =
0.61 mmol/g). The progress of the peptide bond formation was monitored by analysing a reaction
suspension (1 mL) at settime points (t=0, 1, 2, 3,5, 8,12, 16, 20, 30, 60, 90, and 120 min.). The withdrawn
resin suspension aliquots were immediately transferred to a fritted syringe (2 mL) and filtered. The resin
was further washed with DMF (2 x 2 mL) and subjected to Fmoc-removal using 20 % (v/v) piperidine in
DMF (1 x 5 min and 1 x 10 min, respectively). After Fmoc-removal, the resin was filtered and washed
with DMF and IPA (3 x 10 mL, alternating), then IPA (3 x 10 mL), and DIPE (1 x 10 mL) respectively. The
dried resin was treated with 1 mL of HFIP/DCM (1:4) and agitated for 15 min at ambient temperature.
The cleaved peptide solution was transferred to a vial and the solvent was evaporated under vacuum.

The peptide residue was then dissolved in MeOH/H,0 (1:1) and subjected to HPLC analysis (Method A).

The relative percentage of tetrapeptide (H-Gly-Pro-Phe-Ala-OH) in comparison with tripeptide (H-Pro-
Phe-Ala-OH) provided an insight into the degree of completion for the coupling reaction at a given time
point. For example, the peptide retrieved after 5 min for the coupling experiment in 2-Me-THF was
analysed by HPLC (Supplementary Figure S2) where the relative percentage of target peptide (H-Gly-
Pro-Phe-Ala-OH) indicated the percentage completed coupling reaction after 5 min. Similarly, for all
other solvents and solvent mixtures, the percentage completed coupling reaction was calculated at the

given time points and the results are tabulated below (Supplementary Tables S5A-C).
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Supplementary Figure S2. Amino acid coupling kinetics study. HPLC analysis (A = 200 nm) of retrieved peptide after

5 min coupling reaction in 2-Me-THF.

Supplementary Table S5A. Data for coupling kinetics experiments performed in various solvent systems depicting %

completion of the coupling reaction over time.

% Coupling
Time DMSO/EtO
DMF NBP 2-Me-THF THP DOL DMSO
(min) Ac (2:8)
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 7.8 5.3 42.1 62.7 75.3 0.9 2.9
2 11.6 6.9 54.9 78.0 97.3 1.9 4.1
3 15.4 11.8 66.7 88.4 99.3 3.1 5.1
5 20.7 14.5 86.2 97.0 99.5 4.6 7.6
8 30.0 21.0 97.8 98.6 99.7 6.7 11.7
12 41.3 26.6 99.5 99.0 99.7 9.3 16.4
16 48.6 36.1 99.7 99.3 99.8 11.6 20.2
20 56.4 38.9 99.6 99.3 99.8 14.1 24.4
30 73.9 59.2 NA 99.6 99.8 19.5 34.5
60 98.8 87.5 99.7 99.6 99.8 35.6 61.3
90 99.4 98.7 99.6 99.5 99.8 51.8 80.4
120 994 994 99.8 99.6 99.9 64.8 NA
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Supplementary Table S5B.Data for coupling kinetics experiments performed in various solvent systems depicting %

completion of the coupling reaction over time.

% Coupling
NBP/ NBP/ NFM/
Time NBP/ NBP/DOL NBP/DOL NFM/DOL
2-Me-THF 2-Me-THF 2-Me-THF
(min)  EtOAc (2:8) (2:8) (4:6) (2:8)
(2:8) (4:6) (2:8)
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 9.3 NA NA NA NA NA NA
2 13.9 NA NA NA NA NA NA
3 19.1 NA NA NA NA NA NA
5 23.2 NA NA NA NA NA NA
8 20.9 NA NA NA NA NA NA
12 38.0 99.0 87.8 90.1 90.9 75.3 99.3
16 48.3 NA NA NA NA NA NA
20 55.3 NA NA NA NA NA NA
30 72.2 99.6 96.7 99.7 93.9 85.7 99.8
60 97.0 99.7 99.5 99.8 98.6 99.6 99.8
90 99.6 NA NA NA NA NA NA
120 99.6 99.9 99.7 98.6 99.5 99.7 99.9
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Supplementary Table S5C. Data for coupling kinetics experiments performed in various solvent systems depicting %
completion of the coupling reaction over time.

% Coupling
Time NFM/DOL NFM/EtOAc DMSO/DOL DMSO/DOL DMSO/2-Me- DMSO/
(min) (4:6) (2:8) (2:8) (4:6) THF (2:8) 2-Me-THF (4:6)
0 0.0 0.0 0.00 0.0 0.0 0.0
1 20.0 NA 2.6 1.1 7.9 5.6
2 334 NA NA 10.7 3.7 8.6
3 78.7 NA 3.9 16.3 18.5 8.7
5 91.5 NA 6.0 224 20.1 16.3
8 95.4 NA 27.3 31.1 30.9 13.5
12 97.2 77.5 66.4 29.3 33.6 20.4
16 98.7 NA 79.1 44.8 40.2 33.0
20 99.4 NA 85.3 42.2 48.9 31.9
30 99.5 93.7 91.4 61.3 68.4 34.5
60 99.5 99.6 99.0 95.9 93.4 54.1
90 99.8 NA 99.1 99.1 99.6 69.7
120 99.6 99.5 98.8 99.0 96.1 82.2
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2.7 Fmoc-removal kinetics

A solution of 20% (v/v) piperidine in the designated solvent (10 mL) was added to a reactor (10 mL
syringe) containing pre-swelled (2 x in the candidate solvent) Fmoc-Ala-Phe-Phe-Ala-Ramage resin (1.0
g, loading = 0.42 mmol/g). Aliquots of reaction mixture (100 pL) were withdrawn using a fritted syringe
at a range of time points (t=0,1, 2, 3,5, 7,9, 12, 16, 20, 25, 30, 40, 50, 90 min), and diluted with MeOH
to a final volume of 20 mL. The absorbance (A) of solution at A = 289.8 nm was determined using a
cuvette of 1 cm path length (L). The concentration (c) of dibenzofulvene-piperidine adduct was calculated

using equation (3), and the extinction coefficient epmr = 6089 L x mol' cm™.3
Azgognm = EXCXL 3)

After 90 min, the peptidyl resin was washed with DMF (10 mL, 4 x 1 min) and the free amino groups
were acetylated using 10 mL of a DMF solution containing Ac,O and pyridine. The peptidyl resin was
washed with 10 mL solvent per washing step (in sequence 3 x 5 min alternating with DMF and IPA, 3 x
1 min with IPA, 3 x 1 min with MeOH and 3 x 1 min with DIPE) and dried. The peptide cleavage was
performed by treating 100 mg of peptidyl resin with 1 mL of TFA/H,0 (95:5, v/v) mixture for 2 hrs at
ambient temperature. 50 pL of cleavage solution was diluted with AcOH (1 mL) and directly subjected
for HPLC analysis (Method A). The relative % of Ac-Ala-Phe-Phe-Ala-NH, (in comparison to Fmoc-Ala-Phe-
Phe-Ala-NH; provided the endpoint % Fmoc-removal (Xengpoint) in the candidate solvent. As an example,

the endpoint HPLC-analysis of Fmoc-removal (%) in NBP is provided in Supplementary Figure S3.

The Fmoc-removal (%) in the candidate solvent for given time point (Xsowent) is calculated using the

following formula (4):

Xsolvent =Xendpoint x Csolvent / Cendpoint (4)

Csonvent is the concentration of DBF-piperidine adduct in indicated solvent at given time point, and Cendpoint
is the concentration of DBF-piperidine adduct after 90 minutes. The results from Fmoc-removal kinetics

experiments are summarized in Table S6.
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Supplementary Figure S3. HPLC analysis (A = 220 nm) of cleaved crude peptide to determine endpoint Fmoc-
removal (%) after 90 min for experiment performed in NBP with relative area (%) for Ac-Ala-Phe-Phe-Ala-NHz and

Fmoc-Ala-Phe-Phe-Ala-NH..

It is assumed that Fmoc-Ala-Phe-Phe-Ala-NH: (B) absorbs twice as much as Ac-Ala-Phe-Phe-Ala-NH; (A) at A = 220

nm. The endpoint % Fmoc-removal (Xendpoint) Was calculated using the formula (5):

Xendpoint (%) = A/ [(B/2) + A] x 100 (5)

Accordingly, the endpoint Fmoc-removal (%) in NBP was calculated as 46.8%.

The determined % Fmoc-removal for all evaluated solvents systems at all time points are listed below in

Supplementary Tables S6.
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Supplementary Table S6A. Data for Fmoc-removal kinetics experiments determined in various solvent systems as

described above.

% Fmoc-removal

DMSO/
Time
DMF NBP 2-Me-THF THP DOL DMSO 2-Me-THF
(min)

(4:6)
0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
1 99.3 11.9 0.2 NA NA 72.2 74.2
2 100.0 5.9 0.5 NA NA NA 92.8
3 96.3 18.0 0.7 NA NA 94.3 91.6
5 94.5 18.0 1.0 NA 38.2 98.8 97.6
7 95.2 18.4 1.3 NA NA 96.3 92.5
9 95.6 19.0 1.6 NA NA 100.0 100.0
12 94.7 19.0 2.0 NA 61.0 99.3 93.0
16 96.0 20. 2.6 NA NA 96.3 91.9
20 95.2 21.7 3.3 NA 74.4 98.6 91.0
25 94.9 22.7 4.2 NA NA 99.5 88.7
30 95.8 24.9 5.5 NA NA 100.0 96.2
40 95.9 26.7 7.3 NA NA 99.5 90.8
50 97.8 30.8 9.8 NA NA 99.8 89.4
90 97.8 46.8 19.2 23.4 94.6 99.7 89.2
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Supplementary Table S6B. Data for Fmoc-removal kinetics experiments determined in various solvent systems as

described above.

% Fmoc-removal

Time DMSO/DOL DMSO/ NBP/ NBP/ NBP/ NBP/DOL NBP/2-Me-
(min) (4:6) EtOACc (2:8) EtOAc (2:8) EtOACc (4:6) DOL (2:8) (4:6) THF (2:8)
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 72.4 59.5 14.5 1.3 7.5 1.7 1.6
2 87.2 71.7 21.2 2.2 19.6 39.9 1.7
3 87.8 81.4 27.4 3.1 29.4 70.3 1.7
5 94.3 84.2 33.9 4.7 50.2 87.0 2.2
7 100.0 89.9 40.9 6.1 64.1 93.2 3.1
9 954 92.9 46.3 7.8 719 94.5 3.6
12 89.5 94.7 54.1 9.0 79.9 98.1 2.2
16 87.6 97.8 57.4 11.9 89.0 98.8 5.2
20 88.8 97.8 70.6 15.4 99.7 98.2 5.5
25 96.7 97.7 79.7 19.1 NA 99.0 33
30 96.9 99.9 81.1 21.8 95.8 99.2 3.6
40 NA 99.0 86.1 27.0 95.4 100.0 4.3
50 97.8 98.3 97.2 58.6 92. NA 52
90 98.7 97.6 98.9 69.9 98.0 96.9 9.2
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Supplementary Table S6C. Data for Fmoc-removal kinetics experiments determined in various solvent systems as
described above.

% Fmoc-removal

Time NFM/2-Me-THF NFM/EtOAc NBP/2-Me-THF DMSO/EtOAc
NFM/DOL (2:8) NFM/DOL (4:6)

(min) (2:8) (2:8) (4:6) (6:4)
0 0.0 0.0 0.0 0.0 0.0 0.0
1 NA 233 49.0 1.9 1.5 88.3
2 NA 45.6 66.0 12.3 2.7 96.8
3 NA 58.8 83.3 19.7 3.1 89.3
5 NA 73.8 92.2 44.6 4.1 95.6
7 NA 86.3 95.1 59.9 4.6 99.0
9 2.4 91.6 96.5 64.9 5.2 98.8
12 NA NA 97.7 71.8 5.6 98.4
16 NA 96.5 98.1 76.2 6.4 94.5
20 3.1 97.4 99.2 80.1 6.8 98.9
25 NA 96.4 100.0 83.9 7.3 100.0
30 NA 99.8 99.4 86.8 8.2 97.9
40 NA 98.5 95.8 90.1 9.0 97.4
50 NA 96.0 NA 90.6 9.8 97.9
90 121 97.4 91.3 94.7 13.8 97.9

2.8 Solid-phase peptide synthesis (SPPS)

2.8.1 Manual SPPS of Ac-LVAYAG-NH: on 1.5 mmol scale

Fmoc-Rink-Amide-resin (2.00 g, 1.48 mmol, loading = 0.74 mmol/g) was swelled in the indicated solvent
(22 mL) for 1 hin a 50 mL modified round bottom flask with a frit. A solution of 20% (v/v) piperidine in
the indicated solvent (22 mL) was added to the resin, which was agitated for 2 x 15 min. The solvent was
then drained, and the resin washed with solvent (2 x 22 mL), IPA (22 mL), and solvent again (22 mL). DIC
(4 equiv.), Oxyma Pure (3 equiv.), and Fmoc-AA-OH (3 equiv.) were dissolved in the indicated solvent (18
mL) and transferred to the resin, which was agitated for 30 min. A Kaiser test was carried out according
to the manufacturer’s instructions. If the Kaiser test was positive, the reaction was continued for 30 min
and subsequently capped with a solution of solvent/Ac,O/DIPEA (120:4.73:10.45, 20 mL), for 2 x 5 min.
The resin was then washed with IPA (22 mL) and solvent (22 mL). Approximately 10 mg peptide resin
was cleaved with 400 pL TFA/TIPS/H.O (95/2.5/2.5, v/v/v) for 1 h. Afterwards MeCN (1.2 mL) and 7.0 M
NH4OAc (0.68 mL) was added. The solution was filtered and directly injected on the HPLC (Method B)

and the purity was assessed at 214 nm (Supplementary Table S7).
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Supplementary Table S7. Peptide purities for the SPPS of Ac-LVAYAG-NH:

Solvent Purityte
DMF 98%
DOL 67%
DMSO/EtOAC (1:9) 71%
DMSO/EtOAC (2:8) 87%
DMSO/EtOAC (3:7) 90%
DMSO/EtOAC (4:6) 97%
DMSO/EtOAC (5:5) 99%
DMSO/DOL (2:8) 70%
DMSO/DOL (3:7) 95%
DMSO/DOL (4:6) 99%
DMSO/2-Me-THF (3:7) 98%
DMSO/2-Me-THF (4:6) 97%
NBP/DOL (2:8) 82%
NBP/DOL (4:6) 79%

NBP/2-Me-THF (4:6)
NFM/DOL (2:8)
NFM/2-Me-THF (2:8)

78%
83%
58%

[BlPurity determined by HPLC analysis at 214 nm
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2.8.2 Manual SPPS of Aib-enkephalin (Ac-Y-Aib-Aib-FL-0H) on 0.42 mmol scale

Fmoc-Leu-Wang-resin (0.52 g, 0.42 mmol, loading = 0.81 mmol/g) was swelled in the indicated solvent
(5 mL) for 1 hiin a 10 mL fritted syringe. A solution of 20% (v/v) piperidine in the indicated solvent (5 mL)
was added to the resin, which was agitated for 2 x 15 min. The solvent was then drained, and the resin
washed with solvent (2 x 5 mL), IPA (5 mL), and solvent again (5 mL). DIC (4 equiv.), Oxyma Pure (3 equiv.),
and Fmoc-AA-OH (3 equiv.) were dissolved in the indicated solvent (5 mL) and transferred to the resin,
which was agitated for 60 min. The resin was then washed with IPA (5 mL) and solvent (5 mL). After final
deprotection the peptide was capped with a solution of DMF/Ac,O/DIPEA (120:4.73:10.45, v/v/v; 5 mL)
for 2 x 5 min. Approximately 10 mg peptide resin was cleaved with 400 pL TFA/TIPS/H,0 (95/2.5/2.5,
v/v/v) for 1 h. Afterwards MeCN (1.2 mL) and 7.0 M NH4OAc (0.68 mL) was added. The solution was
filtered and directly injected on the LC-MS (Method C) and the purity was assessed at 214 nm

(Supplementary Table S8).

Supplementary Table S8. Peptide purities for the SPPS of Aib-enkephalin.

Solvent Purityte

DMF 48%
DMSO/EtOAC (3:7) 41%
DMSO/EtOAC (4:6) 46%
DMSO/EtOAC (5:5) 35%
DMSO/DOL (3:7) 43%
DMSO/DOL (4:6) 44%
DMSO/2-Me-THF (3:7) 53%
DMSO/2-Me-THF (4:6) 41%

[lPurity determined by HPLC analysis at 214 nm
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2.8.3 Automated SPPS of the Aib-enkephalin, Jung-Redemann, Thymosin a1, and Dasiglucagon

amide peptides on 0.15 mmol scale

Aib-enkephalin (Ac-Y-Aib-Aib-FL-NH.)

Jung-Redemann (H-WFTTLISTIM-NH.)

Thymosin a1 (Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-NH,)
Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH.)

Each peptide sequence was synthesized in duplicate or triplicate on an automated peptide synthesiser
(Symphony X, Gyros Protein Technologies) using a Rink Amide AM polystyrene resin (loading = 0.74
mmol/g, mesh 100-200) on 0.15 mmol scale. Fmoc-protected amino acids were dissolved in a 0.33 M
solution of Oxyma Pure in the indicated solvent system, to a final amino acid concentration of 0.33 M.
Fmoc-removal was carried out using a solution of 20% (v/v) piperidine in the indicated solvent system (4
mL) for 2 x 15 min. The drained resin was then sequentially washed with DCM (2 mL to wash down the
resin from the reactor side), IPA (2 mL) and solvent (9 x 4 mL). Peptide bond formation was carried out
in cycles using amino acid derivatives, Oxyma Pure and DIC (4 equiv. each) for 80 min, with a second
addition of DIC (4 equiv.) after 20 min. In the synthesis of Dasiglucagon amide, Aib was double coupled.
After coupling, the resin was washed with solvent (3 x 4 mL), DCM (2 mL), IPA (2 mL) and allowed to re-
swell in the solvent (4 mL) for 5 min before proceeding to the next coupling cycle. The last step of the
synthesis was a final Fmoc-removal. After each synthesis, the dry resin was weighed and either capped
with a solution of DMF/Ac;O/DIPEA (120:4.73:10.45, 4 mL) (2 x 10 min for Aib-enkephalin and Thymosin
al) before test cleavage of the resin, or directly test cleaved (Jung-Redemann and Dasiglucagon amide).
Approximately 10 mg peptide resin was cleaved with 400 pL TFA/TIPS/H,0 (95/2.5/2.5, v/v/v) for 1 h.
Afterwards MeCN (1.2 mL) and 7.0 M NH4OAc (0.68 mL) was added. Aib-enkephalin and Jung-Redemann
were analysed by UPLC (Method E). Thymosin al was analysed by LC-MS (Method C). Dasiglucagon
amide was analysed by LC-MS (Method D).

2.8.4 Automated SPPS of Dasiglucagon amide on 5 mmol scale

e Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH:)

Each peptide sequence was synthesized on an automated peptide synthesiser (CSBIO CS536XT) using a

Rink Amide AM polystyrene resin (loading = 0.74 mmol/g, mesh 100-200), on a 5.0 mmol scale. Fmoc-
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protected amino acids were dissolved in a 0.30 M solution of Oxyma Pure in the indicated solvent or

solvent mixture, to a final amino acid concentration of 0.30 M.

Fmoc-removal was carried out using a solution of 20% (v/v) piperidine in the indicated solvent system
(100 mL) for 2 x 15 min. The drained resin was then sequentially washed with solvent (3 x 100 mL), IPA
(100 mL) and solvent (100 mL). Peptide bond formation was carried out in cycles using amino acid (3
equiv.), Oxyma Pure (3 equiv.) and DIC (3 equiv.) for 80 min, with a second addition of DIC (1 equiv.) after
20 min. The coupling of the Aib residue was performed twice. After coupling, the resin was washed with
solvent (100 mL), IPA (100 mL) and with solvent (2 x 100 mL) to allow the resin to re-swell before
proceeding to the next coupling cycle. The last step of the synthesis was a final Fmoc-removal.
Approximately 10 mg peptide resin was cleaved with 400 pL TFA/TIPS/H,0 (95/2.5/2.5, v/v/v) for 1 h.
Afterwards MeCN (1.2 mL) and 7.0 M NH;OAc (0.68 mL) was added. The solution was filtered and
analysed by LC-MS (Method F).

2.8.5 Optimised automated SPPS of Dasiglucagon amide on 0.45 mmol scale

e Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH:)

The synthesis was performed in duplicate on an automated peptide synthesiser (Symphony X, Gyros
Protein Technologies) using a Rink Amide AM polystyrene resin (loading = 0.74 mmol/g, mesh 100-200)
on 0.45 mmol scale. Fmoc-protected amino acids were dissolved in a 0.27 M solution of Oxyma Pure in
the indicated solvent system, to a final amino acid concentration of 0.27 M. Fmoc-removal was carried
out using a solution of 20% (v/v) piperidine in the indicated solvent or mixture (12 mL) for 2 x 15 min.
The drained resin was then sequentially washed with DCM (6 mL to wash down the resin from the
reactor side), IPA (6 mL) and solvent (9 x 12 mL). Peptide bond formation was carried out in cycles using
amino acid, Oxyma Pure and DIC (3 equiv. each) for 80 min, with a second addition of DIC (1 equiv.) after
20 min. After coupling, the resin was washed with solvent (3 x 12 mL), DCM (6 mL), IPA (6 mL) and
allowed to re-swell in the solvent (12 mL) for 5 min before proceeding to the next coupling cycle. The
last step of the synthesis was a final Fmoc-removal. After each synthesis, the dry resin was weighed
before test cleavage of the resin. For the optimised synthesis, coupling of His-1, Asp-15, Arg-18 and Glu-
20 were repeated with a fresh set of AAD and coupling reagents. Aib was double coupled in all cases.
Approximately 10 mg peptide resin was cleaved with 400 pL TFA/TIPS/H,O (95/2.5/2.5, v/v/v) for 1 h.
Afterwards MeCN (1.2 mL) and 7.0 M NH4OAc (0.68 mL) was added. The solution was filtered and
analysed by LC-MS (Method D).
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2.8.6 Automated SPPS of Bivalirudin on 7.5 mmol scale

e Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0OH)

The synthesis of Bivalirudin was carried out on 7.5 mmol scale using an automated synthesizer (Sonata,
Gyros Protein Technologies). H-Leu-2-CTR resin (9.26 g, loading = 0.81 mmol/g) was pre-swelled in the
indicated binary solvent mixture. Fmoc-protected amino acid derivatives (2 equiv.) were pre-activated
for 5 min using DIC/Oxyma (2 equiv. each) and the resin was treated with the reagent mixture for 90
min, except for tyrosine which was coupled using a TBTU/DIPEA (2 and 4 equiv. respectively) activation
protocol. At the end of each coupling reaction, the resin was drained and capped using a solution (150
mL) of Ac;O and collidine in the candidate solvent. The resin was then filtered and washed with the
indicated solvent. Fmoc-removal was carried out using a solution of 20% (v/v) piperidine in the
corresponding solvent (10 + 5 min). After the final cycle, the resin was washed with the indicated solvent
(150 mL) and IPA (150 mL) and dried under vacuum before the resin weight gain was calculated. The dry
resin (100 mg) was treated with TFA/H,0 (95:5, v/v; 1 mL) for 2 h at ambient temperature. The cleavage
solution was filtered, and the crude peptide was precipitated as a white to off-white powder using cold

DIPE. The obtained crude peptide was subjected to HPLC and LC-MS analysis (Method A).

The binary solvent mixtures for SPPS of Bivalirudin were selected by inspecting the space occupied by
the solvent mixtures with respect to DMF on the polarity-viscosity plot as shown in Supplementary

Figure S4.
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Supplementary Figure S4. The polarity-viscosity plot for a selection of binary solvent for SPPS of Bivalirudin (7.5

mmol).
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3. Chromatograms

3.1 Manual SPPS of Ac-LVAYAG-NH; on 1.5 mmol scale
Manual SPPS of Ac-LVAYAG-NH: in DMF
1.5 mmol scale, HPLC method B

1,000 - T NOV_1_ NY_2 #96 [manually integrated] 23768-048 Uv_vIs_2
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h-u
] "
800
600
400-
1 A
200 h?:ﬁ’
' i N
1 -~ W ]
0 - : J
|
2001 |
4001
: min
-600- | 1 T T LA T 1 T T L T 1 T LA T 1 T 1
0,00 1,00 2,00 3,00 4,00 5,00 8,00 7,00 8,00
Peak no. Rr (min) Compound Relative area
1 4.097 Ac-Leu-Val-Tyr-Ala-Gly-NH- 1.85%
2 4.147 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 97.95%
3 4.215 Ac-Leu-Val-Ala-Tyr-Ala-NH, 0.2%
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Manual SPPS of Ac-LVAYAG-NH: in DOL

1.5 mmol scale, HPLC method B
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_4DD_ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,00 1,00 2,00 3,00 4,00 5,00 8,00 7,00 8,00
Peak no. Rt (min) Compound Relative area
1 4.212 Ac-Val-Ala-Tyr-Ala-Gly-NH, 2.48%
2 4.693 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 67.16%
3 4.767 Ac-Leu-Val-Ala-Tyr-Ala-NH, 3.01%
4 6.210 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 27.36%
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Manual SPPS of Ac-LVAYAG-NH: in DMSO/EtOAc (1:9)
1.5 mmol scale, HPLC method B

1200~ % JAN #34 [manually integrated] 24057-017-10 v WIS 2
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0,00 1,00 200 3,00 4 00 5,00 5,00 700 8,00
Peak no. Rt (min) Compound Relative area
1 3.615 Ac-Val-Ala-Tyr-Ala-Gly-NH. 7.40%
2 3.850 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.74%
3 3.918 Ac-Leu-Ala-Tyr-Ala-Gly-NH, 0.28%
4 4.117 Ac-Leu-Val-Tyr-Ala-Gly-NH, 0.27%
5 4.162 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 71.37%
6 5.868 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 19.95%
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Manual SPPS of Ac-LVAYAG-NH; in DMSO/EtOACc (2:8)

1.5 mmol scale, HPLC method B

1.200 - 3] JAN #45 [manually integrated] 24057-026 Uv WIS _2
S mAU @&
| 1
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0,00 1,00 2,00 3,00 4,00 5,00 8,00 7,00 8,00
Peak no. Rt (min) Compound Relative area
1 3.818 Ac-Leu-Val-Ala-Ala-Gly-NH: 0.40%
2 3.905 Ac-Leu-Ala-Tyr-Ala-Gly-NH, 0.94%
3 4118 Ac-Leu-Val-Ala-Tyr-Ala-Gly-Gly-NH- 2.58%
4 4.167 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 86.77%
5 5.888 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 9.32%
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Manual SPPS of Ac-LVAYAG-NH: in DMSO/EtOAc (3:7)
1.5 mmol scale, HPLC method B

1.200 - 'ﬂ JAN #48 [manually integrated] 23768-032 U _WIS_2
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0,00 1,00 2,00 3,00 4,00 5,00 5,00 7,00 8,00
Peak no. Rt (min) Compound Relative area
1 3.905 Ac-Leu-Ala-Tyr-Ala-Gly-NH; 0.70%
2 4122 Ac-Leu-Val-Ala-Tyr-Ala-Gly-Gly-NH- 1.27%
3 4.170 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 89.84%
4 5.890 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 8.19%
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Manual SPPS of Ac-LVAYAG-NH; in DMSO/EtOACc (4:6)

1.5 mmol scale, HPLC method B

1.200 - ‘ﬂdec_z #96 [manually integrated) 24057-017-05 Uv VIS 2
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0.00 1,00 2,00 3.00 4,00 5,00 6,00 7,00 8.00
Peak no. Rt (min) Compound Relative area
1 3.813 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.03%
2 3.902 Ac-Leu-Ala-Tyr-Ala-Gly-NH, 0.15%
3 4.122 Ac-Leu-Val-Tyr-Ala-Gly-NH, 1.37%
4 4173 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 97.47%
5 5.897 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 0.98%
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Manual SPPS of Ac-LVAYAG-NH; in DMSO/EtOACc (5:5)

1.5 mmol scale, HPLC method B

1.000 - 7] FEB_2 #8 [manually integrated] 24057-038 UV WIS 2
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Peak no. Rt (min) Compound Relative area
1 4.488 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.12%
2 4.700 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 99.88%
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Manual SPPS of Ac-LVAYAG-NH; in DMSO/DOL (2:8)

1.5 mmol scale, HPLC method B

1400 % FEB #108 [manually integrated] 24057-035 UvV_ViIsS_2
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0,00 1,00 2,00 3,00 4 00 5,00 G, 00 .00 8,00
Peak no. Rt (min) Compound Relative area
1 4.453 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.20%
2 4.690 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 70.15%
3 6.220 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 29.64%
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Manual SPPS of Ac-LVAYAG-NH; in DMSO/DOL (3:7)

1.5 mmol scale, HPLC method B

1.200 - '3 JAN #31 [manually integrated) 24057-017-12 Uv VIS 2
T maAu RS
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0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00
Peak no. Rt (min) Compound Relative area
1 3.780 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.21%
2 3.670 Ac-Leu-Ala-Tyr-Ala-Gly-NH; 0.21%
3 4.087 Ac-Leu-Val-Tyr-Ala-Gly-NH, 0.34%
4 4137 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 95.13%
5 5.865 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 4.10%
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Manual SPPS of Ac-LVAYAG-NH; in DMSO/DOL (4:6)

1.5 mmol scale, HPLC method B

1.400 - ‘H FEB #110 [manually integrated] 24057-026 Uv_wvIs_2
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0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00
Peak no. Rt (min) Compound Relative area
1 4.422 Ac-Leu-Val-Ala-Ala-Gly-NH: 0.68%
2 4.657 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 99.32%
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Manual SPPS of Ac-LVAYAG-NH: in DMSO/2-Me-THF (3:7)

1.5 mmol scale, HPLC method B

1200~ ™ FEB #57 [manually integrated] DMSO/2MeTHF 3.7 UV _VIS_2
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Peak no. Rt (min) Compound Relative area
1 4.517 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 97.69%
2 4.625 Ac-Leu-Val-Ala-Tyr-Ala-NH, 2.31%
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Manual SPPS of Ac-LVAYAG-NH. in DMSO/2-Me-THF (4:6)
1.5 mmol scale, HPLC method B

1.400 - 'ﬂ FEB_2 #29 [manually integrated] 24057-040 Uv VIS 2
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Peak no. Rt (min) Compound Relative area
1 4.555 Ac-Leu-Val-Ala-Ala-Gly-NH: 0.49%
2 4.732 Ac-Leu-Val-Ala-Tyr-Ala-NH, 2.03%

3 4.785 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 97.48%




Manual SPPS of Ac-LVAYAG-NH: in NBP/DOL (2:8)

1.5 mmol scale, HPLC method B

1 200 1 JAN #45 [manually integrated) 24057-027 Lv WIS 2
C ] mAU o
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Peak no. Rt (min) Compound Relative area
1 3.820 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.23%
2 4.120 Ac-Leu-Val-Tyr-Ala-Gly-NH- 0.52%
3 4.168 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 82.28%
4 5.890 Fmoc- Leu-Val-Ala-Tyr-Ala-Gly-NH, 16.96%

38



Manual SPPS of Ac-LVAYAG-NH; in NBP/DOL (4:6)
1.5 mmol scale, HPLC method B

1 200 7 JAN #47 [manually integrated] 24057-028 UV VIS 2
4| mAL h.;ﬂ"‘
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0,00 1,00 2,00 3,00 4 00 5,00 G, 00 .00 8,00
Peak no. Rt (min) Compound Relative area
1 3.908 Ac-Leu-Ala-Tyr-Ala-Gly-NH, 0.46%
2 4122 Ac-Leu-Val-Tyr-Ala-Gly-NH- 0.36%
3 4172 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 79.13%
4 5.890 Fmoc- Leu-Val-Ala-Tyr-Ala-Gly-NH, 20.05%
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Manual SPPS of Ac-LVAYAG-NH; in NBP/2-Me-THF (4:6)

1.5 mmol scale, HPLC method B

1 200 % JAN #30 [manually integrated] 24057-0117-11 L WIS 2
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Peak no. Rt (min) Compound Relative area
1 3.492 Ac-Val-Ala-Tyr-Ala-Gly-NH: 1.85%
2 4.135 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 77.67%
3 5.458 Fmoc-Val-Ala-Tyr-Ala-Gly-NH, 9.07%
4 5.863 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 11.41%
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Manual SPPS of Ac-LVAYAG-NH; in NFM/DOL (2:8)
1.5 mmol scale, HPLC method B

200 % FEB #58 [manually integrated] 24057-32 U WIS 2
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Peak no. Rt (min) Compound Relative area
1 4.438 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 82.63%

2 6.025 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 17.37%




Manual SPPS of Ac-LVAYAG-NH: in NFM/2-Me-THF (2:8)

1.5 mmol scale, HPLC method B

14004 % FEE_2 #3 [manually integrated] 24067-039 U WIS 2
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Peak no. Rt (min) Compound Relative area
1 4.145 Ac-Val-Ala-Tyr-Ala-Gly-NH: 5.19%
2 4.445 Ac-Leu-Val-Ala-Ala-Gly-NH, 0.37%
3 4.682 Target molecule: Ac-Leu-Val-Ala-Tyr-Ala-Gly-NH, 58.39%
4 5.887 Fmoc-Val-Ala-Tyr-Ala-Gly-NH, 12.69%
5 6.230 Fmoc-Leu-Val-Ala-Tyr-Ala-Gly-NH, 23.36%
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3.2 Manual SPPS of Aib-Enkephalin (Ac-Y-Aib-Aib-FL-0H) on 0.42 mmol scale

Manual SPPS of Ac-Y-Aib-Aib-FL-0oH in DMF

0.42 mmol scale, HPLC method C

1.400 - ‘ﬂ Marts #101 [manually integrated] 24057-043 W WIS _2
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Peak no. Rt (min) Compound Relative area
1 9.943 Ac-Aib-Phe-Leu-OH 4.88%
2 10.737 Ac-Tyr-Aib-Phe-Leu-OH 47.03%
3 11.055 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 48.08%
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Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/EtOACc (3:7)

0.42 mmol scale, HPLC method C

1400 % Marts_2 #5 [manually integrated] 24057-069 LV WIS 2
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Peak no. Rt (min) Compound Relative area
1 10.028 Ac-Aib-Phe-Leu-OH 7.63%
2 10.818 Ac-Tyr-Aib-Phe-Leu-OH 51.31%
3 11.138 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 41.06%
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Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/EtOACc (4:6)
0.42 mmol scale, HPLC method C

1,400 - ‘j Marts #102 [manually integrated] 24057-044 UV _VIS_2
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Peak no. Rt (min) Compound Relative area
1 9.947 Ac-Aib-Phe-Leu-OH 6.50%
2 10.740 Ac-Tyr-Aib-Phe-Leu-OH 47.07%

3 11.060 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 46.43%




Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/EtOACc (5:5)

0.42 mmol scale, HPLC method C

1.000 - ‘ﬂ FEB_2 #110 [manually integrated] 24057-0435 UV _VIS_ 2
|| mau ¥ ig
D
] i
800
] &
o
) "
£00
400
] AV
200- G
] N
_ |1 | | Il
0] L T~ S I N S ——
=200 -
1 min
-4DD_ T T T T T T T T T T T T T T T T T 1
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Peak no. Rt (min) Compound Relative area
1 9.772 Ac-Aib-Phe-Leu-OH 7.15%
2 10.582 Ac-Tyr-Aib-Phe-Leu-OH 58.01%
3 10.910 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 34.84%
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Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/DOL (3:7)

0.42 mmol scale, HPLC method C

1,400 - '3Mar15_2 #7 [manually integrated] 24057-070 UV _VIS_2
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Peak no. Rt (min) Compound Relative area
1 10.010 Ac-Aib-Phe-Leu-OH 7.04%
2 10.797 Ac-Tyr-Aib-Phe-Leu-OH 50.14%
3 11.113 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 42.82%
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Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/DOL (4:6)
0.42 mmol scale, HPLC method C

1 400 ™ Marts #104 [manually integrated] 24057-046 OV _VIS_2
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Peak no. Rt (min) Compound Relative area
1 9.932 Ac-Aib-Phe-Leu-OH 2.94%
2 10.725 Ac-Tyr-Aib-Phe-Leu-OH 53.06%
3 11.047 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 44.00%
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Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/2-MeTHF (3:7)

0.42 mmol scale, HPLC method C

1.400 - ‘ﬂ FEB_2 #115 [manually integrated] 24057-047 UV _WIs_2
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Peak no. Rt (min) Compound Relative area
1 9.758 Ac-Aib-Phe-Leu-OH 3.07%
2 10.565 Ac-Tyr-Aib-Phe-Leu-OH 43.50%
3 10.887 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 53.42%
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Manual SPPS of Ac-Y-Aib-Aib-FL-oH in DMSO/2-Me-THF (4:6)

0.42 mmol scale, HPLC method C

1.200 - ‘ﬂ FEB_2 #113 [manually integrated] 24057-048 Uv WIS _2
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Peak no. Rt (min) Compound Relative area
1 9.757 Ac-Aib-Phe-Leu-OH 5.74%
2 10.565 Ac-Tyr-Aib-Phe-Leu-OH 53.06%
3 10.883 Target molecule: Ac-Tyr-Aib-Aib-Phe-Leu-OH 41.20%
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3.3 Automated SPPS of Aib-enkephalin (Ac-Y-Aib-Aib-FL-NH;) on 0.15 mmol scale
Automated SPPS of Aib-enkephalin (Ac-Y-Aib-Aib-FL-NH:) in DMF, repeated three times
0.15 mmol scale, HPLC method E

DMF
2,501
200} 7
s 2]
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1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 I 1 1 | 1
0.00 200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Name | RT Area Height | Amourt | % Area
1 9261 | 2259166 | 1034517 00
2 G733 | 5245804 | 2195197 6991
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0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Mame | RT Area Height | Amount | % Area
1 9263 | 2201789 | 1054299 3065
2 973 | 5185120 | 2185046 68.35
DMF
2.50H
20 ? ™
i [+ )]
1.50H [
| ITe]
i o
| >3]
1.00+
0.5[): |
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0.00 200 4.00 600 8.00 10,00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Name | RT Area Height | Amount | % Area
1 9290 | 2260985 | 1042750 Mo
2 9731 | 5035822 | 2144858 68.97
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Automated SPPS of Aib-enkephalin (Ac-Y-Aib-Aib-FL-NH;) in DMSO/2-Me-THF (3:7), repeated two

times

0.15 mmol scale, HPLC method E

DMSO/2-Me-THF (3:7)
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0.00 200 4.00 6.00 8.00 10.00 12.00
Minutes
Peak Results
Name | RT Area Height % Area
1 | Peak1 | 9273 | 1907500 | 887427 78.80
2| Pegd@ | 9744 | 4716706 | 2054011 .20
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DMSQ/2-Me-THF (3:7)

2.50H
] o
200] i
] &
i ™
1.50H
i | o
1.0Dt b
i =]
0.50] ‘
] | | ’l | Ilnlll'l
- )
- ] IJ'\_ R o e e . |I 4
0.00+—~ - ————
1 1 1 | 1 1 1 | 1 1 1 1 | 1 1 1 I 1 1 I 1 1 1 | 1 1 1 I 1 1 1 |
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Minutes
Peak Results
MName | RT Area Height % Area
1 9283 | 1376144 | 648051 247
2 9753 | 5123674 | 2183809 7883
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Automated SPPS of Aib-enkephalin (Ac-Y-Aib-Aib-FL-NH;) in DMSO/EtOACc (4:6), repeated two times

0.15 mmol scale, HPLC method E

AU

DMSO/EtOAC (4:6
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Peak Results
MName | RT Area Height % Area
1 9240 | 3814557 | 1682520 5745
2 9723 | 2825161 | 1263867 4255
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AU

DMSO/EtOAC (4:6)
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T ] E— _,,._.l___ A R (. S — - S —_
0.00-+—~ - L%xj}ﬁ — S\
1 ] | 1 ] 1 1 1 I ] 1 1 ] ] 1 I 1 ] 1 I 1 1 ] | 1 1 ] | ] 1 |
0.00 200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Name | RT Area Height | Amount | % Area
1 923 | 3532066 | 1579111 5361
2 9715 | 3086711 | 1360512 45730
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Automated SPPS of Aib-enkephalin (Ac-Y-Aib-Aib-FL-NH;) in DMSO/DOL (3:7), repeated three times
0.15 mmol scale, HPLC method E

DMSQ/DOL (3:7])

2.50H
200 3
b L
1 i
1 ™
150 g /
8 o
_ (8]
o 1
< 1
1.00+
0.50- |
i | || | I /
w— —— " AKV
T 1 ] 1 | ] 1 ] I ] 1 ] I ] 1 ] I ] 1 ] I ] 1 ] ] 1 1 | 1 ] 1 1 ] 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Name | RT Area Height | Amount | % Area
1 9240 | 2801921 | 1133898 3949
2 G554 | 4431816 | 1500811 60.51
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Al

Al

DMSO/DOL (3:7)

2.50H
] iy
1 B
2007 o
1 &
i o ™
1'50i iy
1
1.00+
0.504
i | ‘
1 | I
wolod — —
T ] I 1 1 1 | ] 1 1 | ] 1 1 | 1 1 ] | 1 1 1 | ] 1 ] I ] | ]
0.00 200 4.00 6.00 200 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Name | RT Area Height | Amount | % Area
1 9229 | 3184767 | 1240412 3983
2 9,585 | 4500462 | 1725065 60.12
DMSQ/DOL (3:7)
2.5H
2.00H ©
b @
1 0
i m
| 3
1.50+ o
] N ™
1.00H
0.50+ | | |
i I | | - R A
0.00-— p— — -
T 1 I 1 1 1 | 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 | 1 1 1 I 1 | 1
0.00 2.00 4.00 6.00 8.00 10,00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Mame | RT Area Height | Amount | % Area
1 9.230 | 3031578 | 1186191 231
2 9.586 | 4132042 | 1507105 5769
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3.4 Automated SPPS of Jung-Redemann (H-WFTTLISTIM-NH:) on 0.15 mmol scale
Automated SPPS of Jung-Redemann (H-WFTTLISTIM-NH.) in DMF, repeated three times
0.15 mmol scale, HPLC method E

DMFE
2.50H o
4 o
i o
_ o
2,00
] ™
1.50
5 i
= -
1.00+
0.50- |
4 | |
0.0D— — ||, — —— — T — "'*——’J\.._J“d__‘__,_-J
1N
1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 | 1 1 1 I 1 1 1 I 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Minutes
Peak Results
Mame | RT Area Height | Amount | % Area Mame | RT Area Height | Amourt | % Area
1 8109 | 34456 18014 046 11 9095 | 64645 33192 087
2 8174 | 25746 15222 034 12 Q447 | 747843 | 244493 1002
3 8220 4906 | 20644 086 13 0845 | 252840 | 135547 330
4 8300 | 381327 | 190882 51 14 10092 | 706640 | 358829 945
5 8400 | 418724 | 217319 561 15 10303 | 4107327 | 1942785 !
B 8617 | 106120 | 63483 142
7 8656 | 128652 | S0M2 172
8 8703 | 3Faez | 20ee2 050
9 8777 | 208527 | 98500 275
10 8082 | 200434 | 104627 268




AU

2,50+
: 8
2100+ o
i D
i ™
1.50+
1.00+
0,50 ‘
] |
] || 'J'.
| L. —
000
1 1 1 I 1 1 I 1 1
0.00 2.00 4.00
Peak Results
Mame | RT Area Height | Amount | % Area Mame | RT Area Height | Amount | % Area
1 8191 60631 37325 02 " 9445 | TETIZE| 256477 932
2 8229 R4003 014 065 12 Q847 231513 126542 274
3 8301 | 355008 | 179802 4.2 13 10094 | 858318 | 438575 10.14
4 8400 | 2308577 | 2065338 472 14 10.306 | 4872378 | 2216608 5765
5 8615 | 132089 78585 156
B 8654 | 121061 b4822 143
7 8702 3733z 21052 0.44
8 8775 | 260086 | 127250 309
9 8080 | ZX0T9 | 124219 268
10 9.084 54408 32327 054
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Al

2.50H
200] P
i Ez
] ™
1,50
1.00-
0.50- ‘
! ll |IJI'\_ - e
0.004 -
CI.[)U'I IIZIODI IA‘r.l[)[lIII I{i.lt]illlI I
Peak Results
Mame | RT Area Height | Amount | % Area Name | RT Area Height | Amount | % Area
1 8.192 63154 33025 03 " 0455 BOVB45 | 264874 928
2 8231 o485 32664 0.68 12 0846 | 24R056 | 134080 282
3 8.302 | 381764 | 193034 439 13 10090 | 887888 | 455007 10.20
4 8400 418526 | 217579 481 14 10,301 | 49806822 | 2248350 23
5 8618 151200 84733 1.74
6 8657 | 114802 54911 132
7 8704 6476 20100 0.42
8 8T8 2713305 | 133233 312
9 8084 | 223848 | 126404 263
10 9097 | 56214 33G7T 0.65
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Automated SPPS of Jung-Redemann (H-WFTTLISTIM-NH;) in DMSO/2-Me-THF (3:7), repeated two

times

0.15 mmol scale, HPLC method E

DMSO/2-Me-THF (3:7)

2.50H
2.00H b
b op
i ¢
1.50H ™
- i
= _
1.00+
0.50+
] I
- IJ
i | -,‘_h B N S
0.00— - e
1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 | 1 1 | 1 1
0.00 2.00 4.00 6.00 14.00 16.00
Peak Results
Mame | RT Area Height | Amount | % Area Mame | RT Area Height | Amount | % Area
1 8207 | 58706 | 2831 072 11 9865| 91516 48000 112
2 8245 | B4635| 31032 0&7 12 9933 3745 16655 0.39
3 8315 | 417362 | 205004 509 13 10110 | Bo86od | 2366033 853
4 3415 | 4100923 | 230618 502 14 10321 | 4374852 | 2089189 53.40
5 8632 | 265355 | 94430 361
6 8717 | 47955 | 26363 05%
7 8792 | 363919 | 185614 444
8 8.068 | 385297 | 211611 470
9 9113 | 86563 | 50080 1.06
10 9492 | 875080 | 285332 1068
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Al

DMSO/2-Me-THF (3:7)

2.50H
2] R
B m
i ar
150] 1 ™
1.00-
050
1 N
: | 'J\‘_ o o — " J'I Il'\
0.0+ B e —
0.00 S 2.IOCI S 4.:)0 o o 14\IIII[III I I1{i|.CNZIII 18!00
Peak Results
Name | RT Area Height | Amount | % Area Name | RT Area Height | Amount | % Area
1 8209 56251 36485 0.70 " 9613 32088 15582 041
2 8247 B04TT 29002 083 12 9.868 92760 47907 1.16
3 B.317 | 380943 | 190675 487 13 9941 356506 18750 045
4 BAT | 31760 | 214755 477 14 10115 | 681691 | 356867 852
5 8633 | 289628 93480 362 15 10,326 | 4232435 | 2046907 29
i 8718 44665 25011 055
7 8793 | 355708 | 181228 445
a 8OO0 | 3BO4O1 | 212230 487
] 9113 43203 51538 123
10 9492 [ 868175 | 282461 10.85
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Automated SPPS of Jung-Redemann (H-WFTTLISTIM-NH.) in DMSO/EtOAc (4:6), repeated two times
0.15 mmol scale, HPLC method E

DMSO/EtQOAC (4:6

10.298

™

Peak Results

Mame | RT Area Height | Amount | % Area Name | RT Area | Height | Amount | % Area
1 8025 | 306544 | 165412 498 1 9833 | 132540 ( oB8447 215
2 8177 | 91466 | 42478 148 12 10086 | 5592 ( 279749 897
3 8208 | 173746 | 79057 282 13 10.288 | 3182498 | 1545010 51.68
4 8305 | 27604z | 12423 450
5 8608 | 140916 | 716840 229
6 9644 | o416 | 35302 1.04
T 8769 | 2ME13| 116272 M
a 84076 | 212046 | 102264 346
9 9088 | 48475 | 26212 09
10 9414 | TH41E8ZT | 236606 1204
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AU

DMSO/EtOAC (4:6

2.50H
] 0
2,00+ b
i o
] ™
1.50+
1.00+
i ™
i . E
i o .
050+ g--r‘.‘:_’
s 17s)
N ; [e]
1 | ﬂ ' A
: i | |
0_m_.r'-'_‘-’l t\_ [ e |\ L L P Lj‘——un..._L_ ___JI '\\-____\_
i ] 1 1 | 1 ] | ] 1 1 | 1 1 | ] | 1 1 | 1 ] | ] ] | 1 1 1 | 1
0.00 200 4.00 G6.00 2.00 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Mame | RT Area Height | Amount | % Area Mame | RT Area Hesght | Amourt | % Area
1 8043 | 268133 | 153284 436 11 9855| 13731 71685 224
2 8197 | 68748 | 32309 111 12 10103 | 558398 | 247634 906
3 B.314 | 173676 | To668 282 13 10315 | 3253604 | 1602403 5275
4 8414 | 214040 | 101253 347
5 8627 | 161715 | ToM7 262
B 8664 | 557B5| 36958 0s7
7 B7ET | 252863 | 125606 410
8 8993 | 217413 | 106254 3m2
g 9106 | 44309 | 26567 0m2
10 G462 | 756456 | 243886 1226
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Automated SPPS of Jung-Redemann (H-WFTTLISTIM-NH.) in DMSO/DOL (3:7), repeated three times

0.15 mmol scale, HPLC method E

Al

DMSO/DOL (3:7)

2.5H
2.00+
] o
=
7 ™~
i S ™
1.50-] -
1.00H
0.50+
: || . A |L||." ;.I"\_L_._ - I"._
oot N
T 1 1 1 | 1 1 1 I 1 1 1 I 1 1 | 1 1 1 1 I 1 1 1 | 1 1 1 |
0.00 2.00 400 6.00 .00 10.00 12.00 14.00 16.00
Minutes
Peak Results
Mame | RT Area Height | Amount | % Area Mame | RT Areq Height | Amount | % Area
1 7626 | 55468 | 17548 048 1 85/9| 333 1502 0.03
2 7740 | 107664 | 19391 0.93 12 8673| 57956| 17850 0.50
3 7899 | 14761 7319 0.13 13 8835 21| 10188 0.18
4 743 | 80672 | 22673 0.69 14 8875| 461 3524 0.04
5 8083 | 182151 | 50975 157 15 8903 39075 22869 0.3
6 8182 | 200835 | 76249 173 16 8967| 42501| 15121 037
7 8206 | 24208 a2 021 17 0002 | 147447 | 87m3 127
8 8350 | 14042 6184 0.12 18 9165| 351206 | 90891 328
g9 8391| 23825 5478 0.21 19 9258 | 717153 | 256390 6.18
10 8491| 14185 31191 0.12 20 9306 | 370067 | 17EES3 319
Mame | RT Area Height | Amount | % Area 0 10228 133 10661 0.28
21 9386 | 830716 | 233705 73 3l 10300 73551 9514 020
ps) 9450 | 537650 | 197037 463 1 1056 | 28981 9044 025
P 9730 81741 19648 0.70 3 10447 | 291160 | 113195 337
24 9851 | 148095 18870 128 M 10581 AMES 8377 018
5 8884 | 41670 | 10213 0.36 % 10,650 | 1084200 | 447290 9.3
* 10070 | 17262 9400 0.15 % 10.775 | 5688146 | 1297160 48,98
a 014 2956 12063 0.3 a7 11057 | 14604 | 4785 0.13
p 10444 | 21523 | 1147 019 = Py R — R — s
p} 10187 | 44933 | 15570 029
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Al

DMSOQ/DOL (3:7)

2.50H
2.00-
1.50H
1.00H
0.50-
0.00-—— ~— —
3 1 1 1 | 1 1 1 | 1 1
0.00 2.00 4.00
Peak Results
MName | RT Area | Height % Area Mame | RT Area | Height % Area
1 7984 8242 | 2435 016 1 §.142 49810 | 26521 044
2 aqrz2 286832 | 17098 055 12 917 B07ES | 26067 158
3 8.110 19035 7Th24 0.37 13 0262 | 236075 | BGATT 462
4 8.183 98645 | 43934 193 14 9353 14768 | 12457 029
5 8.209 5580 1620 0n 15 9402 | 153584 | 540 3m
B 8359 5387 1137 011 16 5472 | 415874 | 140436 8.14
7 8684 | 23090 ( 8959 047 17 9.850 50609 | Gand 099
8 8.840 10410 [ 3914 020 18 10125 21823 | 43 042
] 8932 | 28424 11572 056 19 10158 7484 4582 0.16
10 9.0%8 | 101400 [ 57183 1.99 20 10.193 19999 6023 039
Mame | RT Area Height % Area
il 10262 11386 | 4196 0z
2 10.251 2r32 | 54 053
23 10415 232 414 0.08
24 10461 | 204550 [ 69131 4.00
) 10676 | 625346 | 2658835 1224
26 10,801 | 2817962 | 74510 8517
v 11.057 8811 27T 017
23 11215 | 26987 [ 10785 053
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Al

DMSQ/DOL (3:7)

25
200+
i ©
| =
1,50} = ™
1,00
0.5+
1 ||\ _____‘____h,‘_,___,p\_”\.._n.hklt_f-_ —f"r."\l_
0.00-— —
T 1 1 1 I 1 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1
0.00 2.00 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Peak Results
Name [ RT Area Height | Amount | % Area Name | RT Area Hesght | Amount | 9% Area
1 7E2T| m541| 1679 052 11 8831 19M0| 10247 018
2 7737 | 14501 | 18890 1.00 12 8873 ses2| M 0.06
3 7885 | 12127 | 4866 0.12 13 8919| 4114 | 22748 0.3
4 7045 | 48200 | 15422 047 14 8079 34404 111%0 03
5 8060 | 145848 | 48431 139 15 0088 | 156006 | 87572 149
B 8478 | 187240 | 7973 179 16 9.130| 11215| 6527 108
7 8291 | 10506| 4557 0.10 17 0167 | 202707 | 0GR31 279
8 86| TiTe| 32 0.07 18 9254 | 711528 | 200028 678
g 8387 | 1119%6| 2507 011 19 0315| 334644 | 150198 319
10 8674 | 48003 | 18082 0.46 20 0705| 65M83| 203519 620
Name | RT | Area | Height | Amount | % Area 3 0223| 18| 624 0.16
21 9454 | 528153 | 202828 5.4 0 10296 13086 5200 012
z 9734 16704 6776 0.16 k] 10347 | 21041 6120 020
e 9769 | 11568| 5503 01 M 10445 | 244435 | 107221 328
X 9845 | o128 Tt 0¥ | = 10581 | 10770 | 5417 0.10
5 98821 MEB|) 36M 0.1 % 10651 | o440 | 411306 543
5 0043 ]  88%4) 384 0.08 a7 10776 | 5286146 | 1224008 5040
z lonee | ee61| 4252 008 ) 105 | 14916 5008 0.14
p::! 02| 1583w 71 0.15 = 1w | sum| 2o 08
2 0142 | 1Hwe| 7148 0.1
30 10184 | 20798 | 11424 0.28

68



3.5 Automated SPPS of Thymosin a1 (Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-NH;) on 0.15 mmol
scale

Automated SPPS of Thymosin a1l (Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-NH.) in DMF, repeated
three times

0.15 mmol scale, HPLC method C

3000 - 13 OKT-TEST #85 [manually integrated) Thymosin DMF 1 W VIS _2WWL 210 nm
1| mau
2,750
2.500-5
2,250
2.000-5
1_?50-5
1.500-5
™
1,250 ]
1.000-5
750]
500_5
. .
2.,0-: I' |‘\ glf !|| ! |I |‘|
0_: S~ HJM%_‘LIT e [ A Y A
\\_
250
500-5
; COOE min
0b 20 40 0 8o 1o | 1o 140 8o 180 _ 19
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.84 0.7332 25.151 0.85 10 4.64 5.2459 148.233 6.06
2 3.88 5.5793 132.34 6.44 1" 4.75 0.4728 16.747 0.55
3 3.98 3.9593 88.874 4.57 12 4.81 5.2939 148.268 6.11
4 4.03 3.0299 89.793 3.5 13 4.94 2.0735 58.518 2.39
5 4.09 0.2537 11.655 0.29 14 5.12 1.3961 42.302 1.61
6 4.24 47.3865 1160.319 54.73 15 5.19 0.3918 13.146 0.45
7 4.37 1.3048 33.896 4.25 16 6.11 1.2661 30.186 1.46
8 4.51 4.7557 106.845 5.49 17 6.53 0.6027 16.384 0.7
9 4.58 0.4675 12.295 0.54
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B OKT-TEST #85 [manually integrated]

Thymosin DMF 2

W VIS 2 WWL 210 nm

3,000
1| mal
2,750
2.500-5
2250
2.000-5
1,750
1.500-5
1,250
1.000-5 ™
750 /
500%
250 - I |
1 M I \ I||| \ ||
o] / Ll N ~ JM HHM’(‘% [ | A v S | I A
E \._/
250
5c-o-f
750
min
- .CIOCI_ r T T T T T T ! T P T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 19.6
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.56 1.7438 42.575 1.52 13 4.40 1.8519 45.581 1.62
2 3.61 2.0403 45.063 1.78 14 4.49 0.728 23.988 0.64
3 3.66 7.7429 162.458 6.76 15 4.56 5.2233 126.536 4.56
4 3.78 27141 69.056 2.37 16 4.65 0.6751 18.072 0.59
5 3.84 2.9126 92.249 2.54 17 4.71 6.6722 181.171 5.83
6 3.90 3.3962 106.67 2.97 18 4.83 1.0109 28.677 0.88
7 3.95 0.8263 31.53 0.72 19 4.90 6.7099 178.624 5.86
8 4.01 0.8525 23.114 0.74 20 5.03 2.6347 70.981 2.3
9 4.10 1.3959 36.629 1.22 21 5.21 1.9976 61.107 1.74
10 4.14 3.44 78.034 3 22 5.26 0.6264 19.64 0.55
11 4.23 56.1403 1220.713 49.03 23 6.12 1.8808 37.287 1.64
12 4.31 0.5514 23.197 0.48 24 6.53 0.7453 20.331 0.65
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& OKT-TEST #88 [manually integrated] Thymosin DMF 3 W WIS 2 WWL210 nm

3,000
[ mau
2750
2,500
2,250 b‘
2,000
1,750 ‘
1,500
1,250 ‘
1,000 1 ™
750
500
) D: ||I |
5 b | I-II fl | 1
] f }'-'f!fi_ |IHIII I ||
a /7 \-.____,/ #.H%HIH'IINH#F_'A}—L'—“—'— — A
] \
250
E min
500—' T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Ll
00 20 40 5.0 80 10.0 12.0 14.0 16.0 18.0 196
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.57 0.3287 9.565 5.8 1 4.49 0.4463 13.686 0.76
2 3.78 1.5279 41.035 2.6 12 4.55 2.791 69.865 4.74
3 3.83 1.6275 53.543 2.77 13 4.64 0.4063 10.415 0.69
4 3.89 1.5849 54.464 2.69 14 4.70 3.9761 110.304 6.76
5 3.94 0.5737 15.408 1.71 15 4.82 0.4336 13.982 0.74
6 4.09 0.8489 20.908 1.44 16 4.89 3.3707 91.981 5.73
7 4.14 2.1064 45.083 3.58 17 5.03 1.2831 37.906 2.18
8 4.22 31.4377 777.429 53.42 18 5.20 0.9031 30.027 1.53
9 4.31 0.4081 14.221 0.69 19 5.26 0.2437 9.104 0.41
10 4.4 1.0317 24574 1.75
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Automated SPPS of Thymosin a1 (Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-NH;) in DMSO/2-MeTHF
(3:7), repeated two times

0.15 mmol scale, HPLC method C

3000 - [ OKT-TEST #30 [manually integrated] Thymesin DMSC/2-Me-THF 3.7 1 UV WIS_2 WVL210 nm
1 mal
p_?so-f
9.500-5
22507
p.cc-o-f
1_?50-5
1.500-5 ‘
1_950_5 ‘
1.1:00-2 ™
500
i |
250 1
) _,,.-"l N /MHMWI‘AI v N
] \
250-5 \/
scoé
.750-E
-C'C'C'-:,...,...,...,...,...,...,...,...,......min.,
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 180 19.6
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.61 1.2303 31.87 1.68 11 4.27 0.8164 27.272 1.1
2 3.64 2.1509 56.174 2.93 12 4.37 1.4021 33.26 1.91
3 3.69 5.9887 130.155 8.16 13 4.53 4.6147 93.644 6.29
4 3.79 2.1694 54.7 2.96 14 4.62 0.2193 8.742 0.3
5 3.84 2.0834 72.185 2.84 15 4.69 2.1958 62.526 2.99
6 3.9 2.4845 75.541 3.39 16 4.81 0.6551 21.031 0.89
7 3.99 0.496 13.9 0.68 17 4.89 4.1945 112.566 5.72
8 4.09 2.62 53.0 3.63 18 5.02 1.377 38.702 1.88
9 4.1 2.7002 51.1 3.62 19 5.19 1.6985 53.973 2.31
10 4.19 34.2821 858.734 46.72
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& OKT-TEST #81 [manually integrated) Thymosin DMSO/2-Me-THF 3:7 2 LW VIS _2 WAL 210 nm

301:-0-: —

2.?50-5

2.500-5

2250

2,000

1,750

1.500-5

1450_5 ‘

1.000-5 |. ™

500%
|

T ‘
AN My
| N

250

sc-o-f

?50-E

-C'OC'-:......................................min..
00 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 196

Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.58 1.6721 40.303 23 12 4.47 0.6432 20.517 0.89
2 3.62 2.1489 55.319 2.96 13 4.51 3.8999 90.158 5.37
3 3.67 5.6283 121.941 7.76 14 4.61 0.197 8.074 0.27
4 3.78 1.7729 48.119 2.44 15 4.68 2.2154 61.512 3.05
5 3.83 2.0272 72.193 2.79 16 4.80 0.701 21.556 0.97
6 3.89 2.3772 74.952 3.28 17 4.88 4.1338 109.921 5.7
7 3.98 0.3307 10.713 0.46 18 5.02 1.3196 37.115 1.82
8 4.1 5.2387 100.617 7.22 19 5.19 1.6865 53.773 2.32
9 4.14 0.8686 28.915 1.2 20 5.33 0.1677 5.516 0.23
10 4.19 33.7401 852.736 46.5 21 5.41 0.3528 6.97 0.49
1 4.36 1.4447 33.768 1.99
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Automated SPPS of Thymosin a1 (Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-NH;) in DMSO/EtOAC (4:6),
repeated two times

0.15 mmol scale, HPLC method C

3 000 B OKT-TEST #89 [manually integrated] Thyrmosin DMSO/EIOAC 46 1 W WIS 2 WAL 210 nm
T mau
p_?sog
2,500
2,250 |
2,000
1,750 ‘
1500 ‘
1,250
] ™
1,000
750]
-\nn- \
. | ne |
250 \ | H
i \ ! |
1 /| ”M 'M [} ‘
|_')E / J \\’\'M_A____/ F’?" | I]"Ff'ﬁlwll'l‘]‘l‘lllj-—-'w-h.u.—_ — _'| l"nIL — Y .K.__ Jl_ A
] \
2507
E min
500 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
00 2.0 40 5.0 8.0 10.0 12.0 140 16.0 18.0 196
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.62 1.5749 19.076 2.36 12 4.48 0.9011 24.935 1.35
2 3.67 3.7084 89.749 5.55 13 4.55 4.5785 109.832 6.86
3 3.78 1.2974 35.861 1.94 14 4.67 0.9495 24.356 1.42
4 3.83 1.1545 43.442 1.73 15 4.7 6.4913 149.947 9.72
5 3.89 2.5915 83.843 3.88 16 4.82 0.5474 18.587 0.82
6 3.98 0.8721 26.21 1.31 17 4.89 3.4497 94.102 5.17
7 4.07 0.3329 11.065 0.5 18 5.03 2.3694 71.284 3.55
8 412 2.1217 47.656 3.18 19 5.19 2.0702 60.799 3.1
9 414 0.4827 16.399 0.72 20 5.25 0.6436 18.652 0.96
10 4.20 28.5535 710.22 42.76 21 5.34 0.2914 8.184 0.44
11 4.40 1.2742 31.055 1.91 22 5.42 0.5224 8.255 0.78
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¥ OKT-TEST #88 [manually integrated)

Thymasin DMSO/EIOAE 4.6 2

UV VIS

_2WAL 210 nm

3,500
| mau
3,000
2,500
2,000
1,500 ‘
- |
1,000 ‘ /
500-] \
] ‘ ‘ |
11N k J |
]
S T L L — N— W W
] 4
500
1 min
- .CIOO_ r T T T T T T T T T T T T T T pal
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 196
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.63 4.5726 57.659 4.63 12 4.47 1.2027 32.472 1.22
2 3.68 6.7336 144.839 6.82 13 4.54 6.3465 152.579 6.43
3 3.79 1.5988 48.655 1.62 14 4.64 1.0847 28.64 1.1
4 3.83 1.6341 57.768 1.65 15 4.7 9.4512 206.991 9.57
5 3.90 3.9358 111.174 3.98 16 4.82 0.855 28.002 0.87
6 3.98 1.5318 43.29 1.55 17 4.89 4.6709 125.881 4.73
7 4.07 1.1427 34.803 1.16 18 5.02 3.3485 98.182 3.39
8 4.11 4.3727 81.238 4.43 19 5.19 3.1685 91.59 3.21
9 4.19 38.1741 906.625 38.65 20 5.25 0.9147 27.034 0.93
10 4.28 0.6935 23.021 0.7 21 5.33 0.3361 10.572 0.34
11 4.39 2.2304 45.761 2.26 22 5.42 0.7756 13.512 0.79
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Automated SPPS of Thymosin a1 (Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-NH;) in DMSO/DOL (3:7),
repeated three times

0.15 mmol scale, HPLC method C

2500 [§ Sep-1#19 [manually integrated] 24057-102-1 UV WIS 2
- 1 mau
< ‘1':"3‘_ ConsVoidPeak = Off
J} Smoothing = Auto
P 200_— | }'EJ[SEE')MH
nnicit = n
&z
2.000-
1500 ﬂ
1500 M‘
] [
1,400 \
1200
] ™
1,000
800
600-] \
] I it
] | LN
400 [ |‘n | T ~
1 # |TI |1| h / e A
4 I_{ i '.I ] S | S——
200+ | .- ) *N' q‘ e
1 M / )
1 ' |
odb \\ —— ;
1 \
-200-
-400- ,
4 min
_500_|' T T T T T — T T T T T T — 1T T
0.00 1,25 50 500 625 7.50 1275 1450
Peak No.  Ret.Time Area Height % Area
1 5.17 0.9003 19.973 1
2 5.25 1.2312 28.796 1.37
3 5.34 9.024 159.436 10.04
4 5.38 1.8937 71.831 2.1
5 5.44 3.4848 79.879 3.88
6 5.50 10.3877 198.33 11.56
7 5.66 39.6905 887.599 44.16
8 5.75 3.4996 103.851 3.89
9 5.82 5.0369 149.042 5.6
10 5.93 1.8593 57.903 2.07
11 6.23 8.9186 224.508 9.92
12 6.36 3.949 61.994 4.39
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2500 [Z Sep-1#20 [manually integrated] 24057-102-2 U WIS 2
. 1L mAU
2 400+ ConsVoidPeak = OF
1 Smocthing = Auto
1 oisestart
2 2':'0__ Inhil:?t%:?Onr
2.000-
1800 n
1500 J
4 | ‘
1 43-:--: 1
1 23-:--: ™
10004 /
800
600
] ‘ |l
4004 bl
j (R |
] | 'Ill’lﬁ\l‘ m I'I ! _Jl |L__A~— — - A
200 -
] |II | /FH N Y"I}“\‘_’h Lt
| SN B S
] \
-200-
-400- ,
4 min
_500_I T T T T T T T T T T T T T T T T T T T T T T 1
0.00 125 250 500 625 750 275 10.00 11.25 12.50 1275 1450
Peak No.  Ret.Time Area Height Rel.Area
1 4.63 0.9592 0 1.17
2 4.69 0.8475 13.214 1.03
3 4.78 1.9482 34.668 2.37
4 4.87 1.5316 45.974 1.86
5 4.92 7.9101 159.726 9.63
6 4,97 1.5355 54.572 1.87
7 5.04 2.5787 68.095 3.14
8 5.12 10.1644 159.545 12.37
9 5.31 33.948 791.066 41.33
10 5.40 3.7952 100.125 4.62
11 5.48 4.4855 135.497 5.46
12 5.58 1.3579 47.55 1.65
13 5.84 7.6573 194.844 9.32
14 5.97 2.7922 52.961 34
15 6.03 0.6272 17.509 0.76
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2 500— 17 Sep-1#21 [manually integrated] 24057-102-2 U WIS 2
L mAL
2 4':'0‘_ Cons\VoidPeak = Off
J} Srmocthing = Auto
1 loisestart
2 2':'0__ Inhil:?lil_On [_
2,000
18004
1 aoc--: |
: »‘
14004
1200
] ™
1 DCI'CI—_
800
600 ‘
400 |I |= | ||||
j I m
] H(‘ | Il A
2004 I T L JU
R I| -P’T«__.q_,,ﬂ_;u_-—»-«——F —
] / l
oJl—/| \———
-200
-400-] ,
j min
_500_|"-'|' T T T T —T1 T T T — 1 T T T T T T T 1
0.00 1,25 250 375 5.00 .25 7.50 12.50 1275 1450
Peak No.  Ret.Time Area Height Rel.Area
1 4.63 0.8304 0 1.09
2 4.67 0.8404 16.996 1.1
3 4.77 1.7718 32.671 2.32
4 4.86 1.22 47.144 1.6
5 4.90 7.8388 166.363 10.28
6 4.96 1.4519 48.09 1.9
7 5.02 2.4755 64.582 3.25
8 5.10 8.244 150.033 10.81
9 5.14 1.1167 46.431 1.46
10 5.29 31.8288 748.999 41.75
11 5.39 3.6393 93.8 4.77
12 5.46 4.003 122.163 5.25
13 5.56 1.025 39.43 1.34
14 5.60 0.3323 9.655 0.44
15 5.79 6.8775 178.318 9.02
16 5.91 2.7391 47.33 3.59
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3.6 Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH:) on
0.15 mmol scale

Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in DMF,
repeated three times

0.15 mmol scale, HPLC method D

B OKT-TEST #37 [manually integrated) 23768-921 Uy WIS 2 WL 210 nm

3,000
1 mAL

p?soé
2500
22507
2.000]
1?50%

1,500

™

|
1.000] ‘
750—:

500 ‘ M

2504 | |

NN /o SRV IYF 7, TN T N | R,

500

7504

-1, 0001
o 20 40 i) a0 1d.0 120 140 18.0 16.0 19.6
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Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.77 0.6299 17.663 0.57 20 6.44 0.4794 12.583 0.43
2 4.78 0.3805 7.765 0.34 21 6.59 1.3155 18.739 1.19
3 4.83 0.6973 12.41 0.63 22 6.92 0.4443 8.719 0.4
4 4.98 0.1098 3.898 0.1 23 7.03 1.2708 18.895 1.15
5 5.06 0.6885 11.586 0.62 24 7.34 0.689 8.916 0.62
6 5.27 0.2031 5.729 0.18 25 7.41 0.6404 15.368 0.58
7 5.60 64.0796  1079.681 57.8 26 7.49 0.1857 5.695 0.17
8 5.65 0.1033 4.731 0.09 27 7.58 0.2475 6.465 0.22
9 5.67 0.7425 11.459 0.67 28 8.22 0.5209 8.969 0.47
10 5.72 0.8486 22.482 0.77 29 8.40 1.4246 19.004 1.28
11 5.75 0.8506 19.1 0.77 30 8.50 3.6675 49.091 3.31
12 5.81 0.4694 10.095 0.42 31 9.16 0.3354 8.596 0.3
13 5.91 0.066 3.01 0.06 32 9.33 0.174 4.321 0.16
14 5.94 0.692 16.882 0.62 33 9.75 0.3205 10.189 0.29
15 6.01 0.2762 8.343 0.25 34 9.86 0.6823 14.326 0.62
16 6.10 0.2817 8.004 0.25 35 9.92 0.7684 14.562 0.69
17 6.25 2.7688 69.622 2.5 36 10.01 7.5674 159.607 6.83
18 6.31 9.2478 110.909 8.34 37 10.24 0.0599 1.863 0.05
19 6.39 4.5773 97.806 4.13 38 10.32 2.3595 45.264 213
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B OKT-TEST #47 [manually integrated)

LW _WIS_2 WL 210 nm

2,500
1| mau
2250
2,000
1,750
1,500
1,250
] ™
1,000
7507
500
250% I
/ 1 || -’IJ | ; ||I 1 ‘
od s | b e — L
V4
250]
500
?50%
] min
-1.000_ T T T T T T T T T T T T T T T T b
0o 2.0 40 5.0 8.0 10.0 12.0 14.0 16.0 18.0 19.6
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.80 0.6317 16.563 0.61 19 6.82 0.0541 1.468 0.05
2 4.87 0.9916 11.996 0.97 20 6.93 0.3598 8.068 0.35
3 5.00 0.1288 3.714 0.13 21 7.05 0.6224 9.687 0.61
4 5.09 0.393 7.172 0.38 22 7.33 0.7445 10.718 0.72
5 5.28 0.2047 5.115 0.2 23 7.42 1.0711 22.066 1.04
6 5.42 0.5252 7.803 0.51 24 7.49 0.3033 8.018 0.3
7 5.62 62.0545 1116.87 60.39 25 7.61 0.3592 7.839 0.35
8 5.74 1.8706 24.658 1.82 26 7.64 0.2307 5.862 0.22
9 5.83 0.5277 11.462 0.51 27 7.72 0.2323 4.073 0.23
10 5.92 0.16 5.527 0.16 28 8.24 0.4874 9.156 0.47
11 5.97 0.9247 16.955 0.9 29 8.42 1.0777 14.056 1.05
12 6.04 0.3601 8.611 0.35 30 8.52 3.32 41.366 3.23
13 6.13 0.1612 5.267 0.16 31 9.17 0.2772 7.047 0.27
14 6.27 2.2123 63.827 2.15 32 9.34 0.0617 3.37 0.06
15 6.29 2.9474 82.516 2.87 33 9.58 0.2079 5.164 0.2
16 6.33 5.151 95.482 5.01 34 9.88 0.4554 8.843 0.44
17 6.39 3.5587 88.167 3.46 35 10.02 6.9174 142.911 6.73
18 6.63 1.185 14.713 1.15 36 10.33 1.9851 37.998 1.93
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+ 0o [ OKT-TEST #49 [manually integrated] 23768-92-2 UV_VIS_2 WWL 210 nm
1| mal
p.?so-f
p.sc-o-f
2,250
p.cc-o-f
1,750
1,500
1,250 ] ‘ ™
1.cc-0-f
750—-
‘\On—
250-; ! ‘| " I‘ | Ill' : rII || | ‘
A U el L
250-5 v
scoé
60,
.c-c-c-_gl . . . . . . min .
0.0 2.0 4.0 G5.0 a0 a0 20 14.0 5.0 80 196
Peak No. Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.81 1.1437 28.635 0.59 18 7.02 2.2542 31.428 1.17
2 4.8 0.5992 10.792 0.31 19 7.35 2.1641 25.251 1.12
3 4.85 1.1856 21.097 0.62 20 7.42 1.2192 30.529 0.63
4 5.03 0.4541 10.504 0.24 21 7.49 0.4124 11.887 0.21
5 5.06 1.1586 21.757 0.6 22 7.58 0.5214 12.46 0.27
6 5.28 0.676 9.528 0.35 23 7.64 0.3313 8.016 0.17
7 5.39 1.6064 20.836 0.83 24 7.70 0.3096 6.841 0.16
8 5.62 110.4583 1714.722 57.32 25 8.24 0.7084 10.692 0.37
9 5.73 3.1553 40.519 1.64 26 8.36 0.573 10.881 0.3
10 5.82 0.9097 21.433 0.47 27 8.40 1.5875 25.968 0.82
1 5.95 1.7788 35.355 0.92 28 8.50 6.0992 85.671 3.17
12 6.02 0.4733 14.419 0.25 29 8.71 0.6942 14.183 0.36
13 6.11 0.5857 15.159 0.3 30 9.16 0.585 15.204 0.3
14 6.32 21.4234 201.612 11.12 31 9.32 0.3012 8.315 0.16
15 6.39 8.4976 171.311 4.41 32 9.57 0.5181 10.762 0.27
16 6.60 2.1512 35.29 1.12 33 10.01 13.4517 297.258 6.98
17 6.92 0.7337 15.301 0.38 34 10.32 3.9707 82.853 2.06
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Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in

DMSO0/2-Me-THF (3:7), repeated two times

0.15 mmol scale, HPLC method D

3 pop.. B OKT-TEST #50 [manualy integrated] 23768-87-1 UV_VIS_2 WVL 210 nm
[ mau
p_?so-f
p.st-o-f
2,250
2,000
1,750
1,500 ‘
1,250 |
1 ™
1,000
750
500
250-5 e | ‘ I
A W AN ¥ PP, e T S 1 WP | I RN
] L
250
scoé
750
.c-c-c-_: min
oo 2o I 6.0 80 0o 20 140 180 80 196
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.79 1.2233 21.945 1.06 15 5.94 1.4083 25.147 1.23
2 4.03 2.8544 101.51 2.48 16 6.32 12.528 155.574 10.9
3 4.28 0.1745 6.034 0.15 17 6.39 6.7032 154.186 5.83
4 4.34 0.2362 6.241 0.21 18 6.59 2.2721 34.223 1.98
5 4.43 0.5397 12.624 0.47 19 7.01 2.0462 33.105 1.78
6 4.51 0.4365 8.701 0.38 20 7.31 2.1097 24.169 1.84
7 4.61 0.2409 8.637 0.21 21 7.42 0.3839 9.321 0.33
8 4.74 0.7929 15.848 0.69 22 7.58 0.403 9.339 0.35
9 4.81 2.4419 69.32 212 23 8.37 0.385 9.064 0.34
10 5.05 0.5358 8.621 0.47 24 8.40 1.3755 25.426 1.2
1 5.28 0.9565 14.194 0.83 25 8.50 6.9527 93.87 6.05
12 5.39 1.3093 17.722 1.14 26 9.87 1.1604 19.639 1.01
13 5.61 58.5396 1040.887 50.94 27 9.95 0.8284 13.594 0.72
14 5.76 1.3618 17.995 1.18 28 10.02 4.7201 94.957 4.1
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50004 T OKT-TEST #51 [manually integrated] 23768-87-2 UV VIS_2 WWL 210 nm
E mAL
27504
2 EC-OE
22504
p_cc-o-f
1.7—30—5
1,500
1,250 ] ™
1 CC-O% 4
750—:
50!’)—5 ‘
s | W .
i [N RS N YL T S " I Y | ]
g
250+
5:0%
DCIO;-J'D ) 470 5.0 80 do 20 14.0 5.0 5.0 ml?.q' 6
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.77 1.9098 37.894 1.24 21 6.30 18.4764 217.27 11.97
2 4.01 0.4269 15.534 0.28 22 6.38 8.7959 206.262 5.7
3 4.27 0.2644 7.035 0.17 23 6.57 3.8349 54.735 2.48
4 4.32 0.3158 8.888 0.2 24 6.82 0.4462 8.505 0.29
5 4.41 0.7728 16.526 0.5 25 6.90 0.4237 12.509 0.27
6 4.49 0.6126 14.122 0.4 26 6.99 2.0344 36.393 1.32
7 4.60 0.6843 11.02 0.44 27 713 0.3693 6.84 0.24
8 4.72 0.9075 20.455 0.59 28 7.29 1.5551 29.801 1.01
9 4.81 1.0808 20.963 0.7 29 7.34 1.2836 25.893 0.83
10 4.87 0.2067 6.297 0.13 30 7.42 0.4121 10.525 0.27
1 5.02 1.5319 19.328 0.99 31 7.49 0.1219 3.714 0.08
12 5.27 1.3052 20.863 0.85 32 7.57 0.9992 21.243 0.65
13 5.37 1.5307 19.493 0.99 33 7.62 0.4757 10.71 0.31
14 5.45 1.6937 23.62 1.1 34 8.33 0.5982 13.233 0.39
15 5.51 0.6233 17.293 0.4 35 8.39 2.0874 37.978 1.35
16 5.57 0.8914 18.536 0.58 36 8.49 10.7627 144.563 6.97
17 5.58 1.2549 29.078 0.81 37 9.83 0.2617 8.965 0.17
18 5.60 75.6322 1323.577 48.99 38 9.86 1.2228 24.301 0.79
19 6.01 0.6545 17.28 0.42 39 9.93 0.6852 12.641 0.44
20 6.09 0.4269 11.898 0.28 40 10.02 6.7997 149.024 4.4
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Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in

DMSO/EtOAc (4:6), repeated two times

0.15 mmol scale, HPLC method D

2 500 - 7 OKT-TEST #52 [manually integrated) 23768-96-1 LW WIS 2 WWL 210 nm
T mau
2250 ]
2,000
1750
1,500
1,250 |
‘1.000—: TM
—505
500
2501 | | |
] I Ly | | 'i\'l [ |A IrI I ‘
| - (RRTAL AT | !
(I LSSV T AL T N 1 S | I DA
250
5c-0_5
750
-1.000 4 S . . . . . . . Imin‘
00 20 40 60 80 10.0 12.0 14.0 16.0 18.0 196
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 3.73 1.0556 23.875 0.81 16 6.39 5.1541 123.227 3.98
2 3.99 1.1434 43.389 0.88 17 6.59 2.8965 33.608 2.23
3 4.24 1.6497 57.175 1.27 18 6.84 0.5047 9.155 0.39
4 4.41 0.5788 12.49 0.45 19 6.91 1.0806 16.422 0.83
5 4.49 1.6046 34.077 1.24 20 7.01 2.4404 38.129 1.88
6 4.73 0.913 19.961 0.7 21 7.07 1.0099 21.467 0.78
7 4.80 1.0361 21.451 0.8 22 7.15 0.6983 10.133 0.54
8 5.30 2.0328 25.033 1.57 23 7.30 0.5314 12.267 0.41
9 5.36 1.829 26.161 1.41 24 7.34 0.8326 18.025 0.64
10 5.39 1.016 15.154 0.78 25 7.42 0.4356 11.344 0.34
11 5.41 0.7166 17.594 0.55 26 7.56 0.8976 23.21 0.69
12 5.52 1.0513 23.741 0.81 27 8.39 2.7289 43.238 2.11
13 5.53 4.3222 85.613 3.33 28 8.49 9.1636 127.176 7.07
14 5.56 14.1372 148.035 10.91 29 10.02 5.2475 115.739 4.05
15 5.59 62.8994 1131.763 48.53
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]
1

5 500 [ OKT-TEST #53 [manually integrated) 23768-96-2 W _WIS_2 WL 210 nm
S| mau
2,250
2,000
1750
1,500 ‘
1250 k
1.1:00-: ™
750]
500
] || [ A | || ¥ i b
] | _ ! AN I |
(A LTS ST VAT T N1 DU | S
] _
250
500
?505
: min
'OOO_l T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
00 20 40 5.0 8.0 100 12.0 140 16.0 18.0 196
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 4.28 2.087 70.677 1.56 17 6.39 6.2625 132.01 4.7
2 4.36 0.0959 3.37 0.07 18 6.59 3.1189 35.617 2.34
3 4.44 0.7122 15.028 0.53 19 6.84 0.2381 4.525 0.18
4 4.51 1.9914 43.499 1.49 20 6.91 0.3029 8.936 0.23
5 4.63 0.2865 11.055 0.21 21 7.01 1.5581 29.537 1.17
6 4.75 0.9253 21.512 0.69 22 7.07 0.4214 11.769 0.32
7 4.82 0.8533 16.158 0.64 23 7.29 0.4641 11.654 0.35
8 4.88 0.1716 5.275 0.13 24 7.34 0.6786 14.705 0.51
9 5.31 2.1567 28.037 1.62 25 7.42 0.3526 9.737 0.26
10 5.37 1.7968 24.307 1.35 26 7.56 0.831 22.017 0.62
12 5.47 0.0836 3.79 0.06 27 8.40 2.8812 44.824 2.16
13 5.51 0.7335 18.163 0.55 28 8.50 10.0598 136.521 7.54
14 5.54 1.0587 25.349 0.79 29 9.87 1.4898 19.384 1.12
15 5.57 41519 85.195 3.1 30 10.02 6.26 137.318 4.69
11 5.60 65.2866 1197.633 48.95 31 10.34 0.9234 19.254 0.69
16 6.31 15.1441 152.023 11.35
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Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in

DMSO/DOL (3:7), repeated two times

0.15 mmol scale, HPLC method D

2500+ g ilzu-‘l #17 [manually integrated] 24027-103-2 Uy VIS 2
2400+ ?)‘uns\;"c-id!"e;ik = Off|
Srmoothing = Auto
2200 Hiahiot = ol
AZ]
2,000+
1.600
1600
1.400+
1200
| ™
1.000 f
800 F‘
600
400 ‘ P | \
| [ ‘l\ A |'||' Uy A L /| |I|| | ' B N, W
= | e aniikin ke —
| |
o JII |,l \"‘| I‘ -
-2004
-400+ .
min
_500_|""|""| T T T T T —T — T 1 v 1t T T [ T T T T [ T T T T | T T ]
0.00 1,25 250 375 5.00 625 7.50 875 10.000 11.25 12.50 1275 1450
Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 4.39 1.8475 54.177 1.24 16 7.96 4.1823 60.839 2.81
2 5.1 0.5569 9.773 0.37 17 8.14 0.7096 17.25 0.48
3 5.16 0.4368 9.853 0.29 18 8.26 0.4531 10.454 0.3
4 5.26 0.7407 9.398 0.5 19 8.48 0.7606 7.587 0.51
5 5.45 1.4185 21.046 0.95 20 8.56 1.4921 23.876 1
6 5.60 0.8796 17.445 0.59 21 8.68 1.9244 34.695 1.29
7 5.77 1.9669 24.394 1.32 22 8.83 0.5345 10.876 0.36
8 6.01 6.1823 74.511 4.16 23 8.94 0.2373 7.764 0.16
9 6.28 77.0703 1222.529 51.86 24 9.02 2.2235 44.469 1.5
10 6.53 1.6464 33.156 1.1 25 9.1 9.0685 139.189 6.1
11 6.72 10.766 110.472 7.24 26 9.21 0.8191 7.125 0.55
12 6.90 5.5408 55.679 3.73 27 9.59 0.256 5.315 0.17
13 7.09 7.0995 153.334 4.78 28 9.69 0.5677 16.023 0.38
14 7.20 2.3447 48.684 1.58 29 10.07 0.8396 17.736 0.56
15 7.62 4.5804 20.622 3.08 30 11.03 1.4687 31.45 0.99
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"7 Sep-1#18 [manually integrated]

24057-103-3

UV WIS 2

maLl

Cons\oidPeak = Off]
]} Smoothing = Auto

Inhibit = On

|y ||I | II | \
. W%'WWM“H&WH ey

™

— e

min

1375 1450
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Peak No. Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 4.33 1.0611 33.376 0.97 24 7.07 5.4634 119.743 4.98
2 4.65 0.2169 4.501 0.2 25 7.18 1.642 34.212 1.5
3 4.76 0.1809 5.233 0.16 26 7.31 0.1863 5.525 0.17
4 4.94 0.2648 5.631 0.24 27 7.36 0.6018 14.557 0.55
5 5.10 0.4737 7.495 0.43 28 7.41 0.6625 13.035 0.6
6 5.16 0.3651 7.656 0.33 29 7.48 0.3348 6.709 0.31
7 5.25 0.2446 7.133 0.22 30 7.53 0.6054 13.124 0.55
8 5.44 1.0491 14.621 0.96 31 7.59 0.5273 13.563 0.48
9 5.59 0.5839 12.579 0.53 32 7.77 0.3183 7.28 0.29
10 5.75 0.3927 7.178 0.36 33 7.94 2.1681 42.565 1.98
11 5.80 0.3269 8.674 0.3 34 8.12 0.5824 13.447 0.53
12 5.95 0.7482 16.623 0.68 35 8.23 0.3128 7.29 0.29
13 5.99 3.0464 54.645 2.78 36 8.54 0.8886 13.053 0.81
14 6.04 0.4473 15.439 0.41 37 8.69 0.5699 10.093 0.52
15 6.12 0.1153 4.091 0.11 38 8.92 0.3956 10.039 0.36
16 6.26 58.8635 985.925 53.64 39 9.00 2.1186 38.774 1.93
17 6.51 1.1527 24.123 1.05 40 9.09 7.1592 108.223 6.52
18 6.57 0.0694 3.978 0.06 41 9.24 1.3757 24.245 1.25
19 6.63 3.4396 72.76 3.13 42 9.67 0.3974 11.611 0.36
20 6.69 3.7756 79.801 3.44 43 9.88 0.1466 4.897 0.13
21 6.78 0.1228 5.9 0.11 44 10.05 0.5862 12.467 0.53
22 6.87 2.3267 43.795 2.12 45 11.01 1.0725 23.794 0.98
23 6.94 2.3538 37.732 2.14

89



3.7 Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH) on 5

mmol scale

Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in DMF

5 mmol scale, HPLC method F

CSH18FA20-40%B20min55C,HResMSE20-40V1ul SYNAPT G2-S#UEC227
201001_21007-423_0090_Dasiglu_23768-124_02 4: Diode Array
T48 _ Range: 4.234e-1
215.000 Area
E 4614 Time  Height Area  Areal
PEE 275 1048 130.47 0.11
281 808 7142  0.08
3 3.00 fo1 63.74  0.05
327 BE0 4304 004
4.0e-1 344 1266 118.85  0.10
E 358 10713 83985 052
365 12087  1332.14 1.08
3.8e-1] 442 078 6055  0.08
3 465 1006 120.80 0.11
486 1280 14280 012
3.6e-14 503 672 81.20 0.07
3 536 11870  1408.32 1.22
502 20454 207539 243
3.4e-19 815 3582 38977 032
.32 1482 17832 015
E B.47 2708 30740  0.32
3.2e-13 8.82 2878 22223 0.8
8093 4975 50682 049
E 7.4 11644  1838.26 1.50
3 De-1 7.34  BR4D 43300 0.36
745 418038 /481352 5270
E 213 7829 111130 D81
2 Bet] 230 4101 25234 021
: 835 4864  B01.47 D40
E 850 2458 24942 020
5 Bt 278 f44 37.82 0.03
= 200 41385 487123 397
3 541 34053 470408  3.01
. 931 38750 480572  4.00
2.4e-173 955 18042 2268.04 1.85
3 067 12068 118579  0.88
= 8.85 18018 305208 240
=< 2.2e-1 10.10 4707 815.60 0.50
3 10.26 3609 44213 0.38
10.48 1912 25613 D21
2.0e-13 ™ 10,70 18140  1863.20 1.38
1082 8157 91400 075
3 11.06 5352 83380  0.52
18214 11.31 5637  B77.58 D55
1138 5230 43389 035
E 11.51 2625 27182 022
N 11.77 13260  1882.37 1.62
11.80 8410  3207.80  0.66
E 12.15 1341 10238 0.08
E 1224 3043 20073 0.24
1.48-1 1253 3351 23078 0.27
3 12.82 1236 4358 0.04
12.83 1997 28108  0.23
1.28-1 1318 2430 22212 D18
3 387 5324 425417 035
379 3478 186.34  0.14
1.0e-14 3.87 5070 TE6.11 0.62
3 413 32622  4711.50  3.84
| ae0 14.13 1448 4760 52424 043
8.0e-2 I 215,000 215.000 1450 | 2474 25155 0.2
3 4371 4712 14.74 626 3532 0.03
{ 085 1177 ' 512 | 2813 23178 D19
6.0e-24 5.82 I l 215.000 215000 571 [ 1280 11781 0.10
215000 | [ | I e ‘ 584 35247 031
- 2875 ! [ 8. X 0.0z
[ I \, “ . 11138 [0.08
I f .71 @55 8373 0.07
.01 2444 38542 0.3
7.31 1208 78.08  0.08
742 205 880 D01
O NS NS - M S— S SO (O

5.00 7.50 10.00 12.50 15.00 17.50 20.00
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Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in
DMSO/2-Me-THF (3:7)

5 mmol scale, HPLC method F

CSH18FAZ20-40%B20min55C,HResMSE20-40V1ul SYNAPT G2-S#UEC227
201001_21007-423_0090_Dasiglu_23768-129_03 4: Diode Array
" . 751 _ Range: 2.721e-1

2.8e-1 215.000 Area

E 33408 Time  Height Area  Area%

2.Te-14 275 1693 112.82 0.14

E 282 2558 288.01 0.35

R E 3.26 T4 20.24 0.0z

= 3.40 803 51.78 0.08

E 4.11 §36 45.00 0.08

2.5e-1 442 2147 187.07 0.24

E 4.52 1280 105.78 D.13
5.23 12889 138.32 DA7

24e-1 5.40 2441 332.0 041
E 5.53 1151 36.58 0.05
2.3e-13 5.6a 782 G1.88 0.08
E 5.82 4572 507.75 D.62
2 a1 6.07 Jeze 2682.13 0.38

6.16 5487 545.08 D.67
E 6.30 2735 31847 0.20
2.1e-13 6.46 2009 202158 0.28
E 6.87 1335 165.32 D.20
2 et 6.84 2546 255.82 0.31
= 7.00 4711 475.32 D.58
E 7.08 3828 338.80 D42
1.9e-1 | 7.23 3670 344.76 D42
E | 7.35 2808 224,00 D.28
7.51 258320 3346843 41.18

1.8e-1 7.87 15082  2001.82 2.57
E 8.11 7048 1169.84 1.44
1.7e-1 8.41 4788 388.56 D.85
E 8.60 5805 551.73 0.68
N RE ™ B.TG 4677 486.02 0.G0

g.08 30481 4103.80 5.05
E 812 33874 483812 5.71
1.5e-1 8.31 33482 3Tz 4.64

2 E 0.55 oe20 1341.02 1.65
< 1 de-14 8.67 13217  1890.08 2.08
’ 8.82 3132 174.12 0.21

E 0.04 2818 258.85 0.32

1.3e-15 10.08 2483 287.86 0.35

E 10.28 3331 3Ts.04 D.48

'R RE 10.54 Bas B80.75 0.07

i0.68 23608 2533.01 3.12
E 10.83 3353 175.86 D.22
1.1e-1 11.08 7068 B61.51 1.18
E 11.32 5285 g2g.42 D.77
11.52 2360 182.08 0.22

1.0e- 11.83 4332 50328 D82
E | 1253 7375 78820 0.9
9.0e-2 1413 12.86 2098  417.20 051
E 215 000 13.25 3703 281.38 028

i 5138 13.35 3285 30425 037
B.0e-2 200 12.87 | 0344 14182 182
3 215000 14.12 |4p808 s513552 B2
7.0e-24 4ins 1451 | 4410 80548 074
E _ 1511 | 2383 24538 D20

| soz 4201 005

B.0e-2 2138 25188 0.31
E |l 781 0.7 0.07

5 De-2 187 0.21
E I 18480  0.20

i - 3466 41388 051

4.0e-2 17.31 550 3242 D04

17.57 3218 315.84 0.38
17.893 38274 07515 378
18.19 1738 31887 035
18.59 2825 255.55 0.3
18.84 2636 328.85 0.40
18.03 2738 281.82 0.38
"--|""|""|'"'|"''|"'-|""|--"|'---ll---|-'--|1-9-'-3-':r'|"""1-'353-1"""I‘TS-B-':‘E?"Till:lligE
5.00 7.50 10.00 12.50 15.00 17.50 20.00
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Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in

DMSO/DOL (3:7)

5 mmol scale, HPLC method F

Al

2.8e-14

27e-14

2.6e-14

2.5e-14

24e-1H

2.3e-1H

2.2e-1H

21e-14

2.0e-14

1.9e-14

1.8e-14

1.7e-14

1.6e-14

1.5e-14

1.4e-1H

1.3e-1H

1.2e-14

1.1e-14

1.0e-14

9.0e-24

8.0e-24

T.0e-2H

G.0e-24

5.0e-2

4.0e-H

5.63:215.000:415

5.00

752 _
215.000
33404

T7.02
215000
555

7.50

8.00
215.000
4728

CSH18FA20-40%B20min55C,HResMSE20-40V1ul
201001_21007-423_0090_Dasiglu_24057-084_01

™

10.00

14.10
215.000
12348

15.00

Time
275
2.83
3.26
337
4.43
453
485
4.04
5.26
5.41
5.71
5.83
8.02
B.16
8.31
B8.47
8.85
7.02
7.09
7.24
7.36
7.52
7.BG
B.11
8.43
8.60
8.77
5.00
8.12
8.32
8.57
8.68
8.82
8.84
10.09
10.28
10.55
10.70
10.84
11.07
11.24
11.53
11.69
11.83
11.81
12.53
12.83
13.12
13.24
13.36
13.86
14.10
14.49
15.11

16.70

Height
1891
2605

648
488
17489
BOE
686
608
1765
o7
B78
3734
2695
3510
28a7
1580
3858
8007
3893
2055
2604
265522

18801
7142
5285
4023
4589

45158

35551

22310
aooa
8407
1578
1736
1470
3386

725

22289
3par
8401
/7T
3228
1947
3745
2472
3255
1891

os0
2641
2629

18506

85725
321

" 1826
2827
654

4087

2460
16.82 5608
17.31 G2
17.44 674
17.56 3183
17.83 21856
18.58 2842
1IEI.I|3§|_I_'_'_| 1618

17.50

SYNAPT G2-S#UEC227

4: Diode Array
Range: 2.799e-1
Area

Area  Area¥
138.51 0.16
427.35 048
30.02 0.03
28.14 0.03
150.07 0.17
57.30 0.07
55.24 0.08
2871 0.03
185.80 0.23
204 .56 0.34
a7.18 011
415.07 0.48
203.22 0.23
0.0 0.35
235.86 0.27
140.88 0.16
34041 0.40
554.77 0.64
209,86 0.35
250.38 0.28
188.43 0.23
33403.79 38T
245018 2.84
1165.682 1.35
709.84 0.a2
38818 0.43
436.02 0.50
4720.00 547
4812.83 5.33
2820.04 3.03
858 81 1.11
1088.42 1.26
7813 0.0g
137.28 0.16
119.688 0.14
347.28 0.40
4a.02 0.08
242304 2.80
330.41 0.28
avon.2e 1.01
809.70 0.70
337.38 0.38
186.08 0.22
405.78 0.57
157.43 D.18
50554 0.68
286.54 0.33
87.40 0.10
21588 0.25
20313 0.34
2710.08 3.13
12348.28 14.27
319.25 0.37
160.47 0.18
0.3z

s 0.04
47.11 D.05
430.680 0.50
208.32 0.24
838.76 0.74
2083 0.03
41.41 D.05
359.08 0.43
2508.65 3.00
33015 0.38
1B 22T il
20.00 |
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3.8 Optimised automated SPPS of Dasiglucagon amide (Ac-HSQGTFTSDYSKYLD-Aib-
ARAEEFVKWLEST-NH;) on 0.45 mmol scale

Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in
DMSO/DOL (3:7), repeated two times

0.45 mmol scale, HPLC method D, no optimisation

2 800 T NOW #652 [manually integrated) 24057-115-32 WIS 2 WhWL 210 nm
' 1| mau

1,800 |
1,800
hl _r.c-o_-

1,200

] ' ™
GCD—f I v /

ol e L'Wm L T N |

1,000 '

(S

4004

500

500 4

=1,000 :
0o 2o 4 50 a0 10.0 120 140 18.0 18.0 19.6
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Peak No.  Ret.Time Area Height Rel.Area Peak No.  Ret.Time Area Height Rel.Area
1 5.92 0.1536 2.644 0.17 20 7.97 2.5756 45.227 2.81
2 5.98 0.1883 4.647 0.21 21 8.13 0.0957 2.662 0.10
3 6.12 0.3829 9.688 0.42 22 8.21 1.1643 23.800 1.27
4 6.20 0.5024 12.581 0.55 23 8.34 0.2431 8.151 0.27
5 6.30 0.7464 11.943 0.81 24 8.43 2.4679 38.599 2.69
6 6.45 0.3107 6.203 0.34 25 8.58 1.1238 27.079 1.23
7 6.64 0.5496 13.002 0.60 26 8.73 0.5581 11.461 0.61
8 6.73 0.8112 17.713 0.88 27 9.07 2.5117 59.388 2.74
9 6.80 0.1354 5.518 0.15 28 9.14 8.0434 155.188 8.77
10 6.85 0.0596 2.239 0.07 29 9.50 0.2925 6.876 0.32
11 6.92 0.8303 15.211 0.91 30 9.75 0.1073 3.835 0.12
12 7.00 0.0519 2.399 0.06 31 9.82 0.4962 12.583 0.54
13 7.15 0.1765 6.642 0.19 32 9.87 0.2164 4.724 0.24
14 7.21 0.3942 8.066 0.43 33 9.95 0.2334 6.481 0.25
15 7.35 37.4133 844.927 40.79 34 9.98 0.0809 4.029 0.09
16 7.44 3.3912 49.842 3.70 35 10.04 3.2347 84.312 3.53
17 7.51 1.6695 38.414 1.82 36 10.24 0.2630 6.686 0.29
18 7.56 1.9261 48.080 2.10 37 10.81 0.8222 22.733 0.90
19 7.80 17.2288 226.184 18.78 38 10.89 0.2646 5.401 0.29
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20004 % NOW #83 [manually integrated) 240R7-1159-4 UV _WIS_2 WL 210 nm
T mau

1.800]

’1.-‘-00—% TM
1_200—5 1
‘I.DC'OE

3500—2 |{

450; “

2"'0j |

) _ I'I | il NH {TJ |||| ”

K ) | N a———— T Y | I

25-0—2 \J

400-:

GDD—E

8(2-0-2

—1.000—:I - - - ; - - - ; : - - > - - - ; - - - ; - - - ; - - - ; - - - ; - - - ; - Iminll

[sNs] 2.0 4.0 6.0 an 10.0 12.00 14.0 16.0 18.0 19.6

Peak No.  Ret.Time Area Height Rel.Area  Peak No. Ret.Time Area Height Rel.Area
1 5.413 0.2996 4.906 0.21 22 7.967 3.5731 64.395 2.55
2 5.907 0.0820 2.591 0.06 23 8.163 0.0692 0.000 0.05
3 5.963 0.2825 7.517 0.20 24 8.203 2.1787 48.298 1.55
4 6.113 0.5188 14.539 0.37 25 8.333 0.3519 10.770 0.25
5 6.193 0.6936 17.293 0.49 26 8.427 4.0109 65.126 2.86
6 6.297 0.9926 16.375 0.71 27 8.590 1.5344 35.430 1.09
7 6.457 0.5692 10.052 0.41 28 8.717 1.0296 20.017 0.73
8 6.620 0.8021 19.882 0.57 29 8.980 0.0572 1.847 0.12
9 6.717 1.2629 26.527 0.90 30 9.077 3.7755 95.130 2.69
10 6.797 0.2056 7.841 0.15 31 9.143 12.6204 253.027 9.00
11 6.853 0.0521 2.043 0.04 32 9.497 0.5193 12.304 0.37
12 6.917 1.5677 23.922 1.12 33 9.753 0.2280 7.100 0.16
13 6.997 0.1906 6.648 0.14 34 9.823 0.7270 18.854 0.52
14 7.147 0.9793 24.291 0.90 35 9.873 0.3750 8.548 0.27
15 7.193 1.0616 18.497 0.82 36 9.940 0.3527 11.040 0.25
16 7.350 53.2824 1081.822 38.00 37 9.980 0.1852 6.961 0.13
17 7.447 4.8377 79.576 3.45 38 10.040 4.7949 126.505 3.42
18 7.510 3.0977 65.511 2.21 39 10.230 0.4277 10.890 0.31
19 7.560 2.6455 68.150 1.89 40 10.813 1.4664 37.596 1.05
20 7.630 0.2533 6.197 0.18 Y 10.900 1.8036 29.885 1.29
21 7.787 25.9769 349.900 18.53

95



Automated SPPS of Dasiglucagon amide (H-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH;) in
DMSO/DOL (3:7), repeated two times

0.45 mmol scale, HPLC method D, with optimisation

5000 3 NOV #69 [manually integraled) 24057-120-1 LW WIS 2 WWL.210 nm
S mau

1800

1,600

1,400 ™
1 200 ] /
1,000 r

800 }

4:0{ H

2:0% ! | F P I

* ! Il'- I |||-I\||||| | i n
/I LA SR T L L T S —— Y 1 P
250% x\k///

400

600

800 ]

min

_1 oood
o 200 a0 60 & 10.0 12.0 140 18.0 18.0 19.6

96



Peak No.  Ret.Time Area Height Rel.Area  Peak No. Ret.Time Area Height Rel.Area

1 4173 3.1875 60.530 2.12 21 7.627 0.7411 22.903 0.49
2 4.667 0.5632 17.301 0.38 22 7.797 27.5012 351.463 18.33
3 5.460 0.2170 3.792 0.14 23 7.980 3.1425 55.159 2.09
4 5.600 0.1687 3.998 0.11 24 8.117 1.0533 22.299 0.70
5 5.977 0.4952 7.564 0.33 25 8.217 4.1538 70.721 2.77
6 6.127 0.6346 11.975 0.42 26 8.340 0.9607 17.805 0.64
7 6.207 1.1249 22.313 0.75 27 8.437 2.5612 50.929 1.71
8 6.310 1.5949 18.893 1.06 28 8.470 0.5165 18.407 0.34
9 6.580 0.0891 3.009 0.06 29 8.600 1.0204 21.063 0.68
10 6.627 1.1869 23.522 0.79 30 8.727 0.7257 16.946 0.48
11 6.720 0.5929 10.706 0.40 31 8.933 0.1544 5.810 0.10
12 6.853 0.0773 2.590 0.05 32 9.090 1.7508 45.003 1.17
13 6.927 1.3391 31.039 0.89 33 9.763 0.1341 4.521 0.09
14 6.983 1.5450 32.946 1.03 34 9.833 0.5124 12.837 0.34
15 7.127 3.0802 83.165 2.05 35 9.877 0.2702 8.197 0.18
16 7.153 4.5612 80.998 3.04 36 9.947 0.4982 15.998 0.33
17 7.360 65.2279 1233.487 43.48 37 9.970 0.1645 6.163 0.1
18 7.450 5.4892 82.675 3.66 38 10.047 6.6397 176.838 4.43
19 7.527 2.3959 61.565 1.60 39 10.240 0.6826 16.329 0.46
20 7.577 3.2516 65.728 2.17
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T NOW #70 [manually integrated)

24057-120-2

W VIS 2 WAL 210 nm

2,000
1| mAU
1,800
1,600
1,400
1,200 ™
1,000
300
500
400
|
200 ' I
] | | Lo
] ! kl||| Ll J
I b
| ) | PPN IR U N Y | B
\
200] \/
400
500
800 ]
1 min
- .CIOC'_ r T T T T T T T T T T T T T T pl
00 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 19.6
Peak No.  Ret.Time Area Height Rel.Area  Peak No. Ret.Time Area Height Rel.Area
1 4.097 0.6402 11.533 0.68 16 7.547 2.2382 49.426 2.39
2 4.593 0.4817 13.744 0.52 17 7.587 2.4991 48.394 2.67
3 6.017 0.3761 6.672 0.40 18 7.807 18.4787 226.556 19.76
4 6.130 0.1775 4.424 0.19 19 7.980 1.7250 31.374 1.84
5 6.230 0.3489 8.555 0.37 20 8.127 0.2020 6.323 0.22
6 6.333 0.6643 10.595 0.71 21 8.233 1.6300 35.413 1.74
7 6.490 0.2455 4.954 0.26 22 8.353 0.2548 8.497 0.27
8 6.657 0.9570 19.075 1.02 23 8.437 1.6941 35.928 1.81
9 6.733 0.5317 10.492 0.57 24 8.470 0.3711 14.885 0.40
10 6.817 0.3988 7.389 0.43 25 8.610 0.8015 18.690 0.86
11 6.997 1.0203 20.598 1.09 26 8.743 0.5042 11.042 0.54
12 7.140 1.8806 53.890 2.01 27 9.103 1.0547 28.334 1.13
13 7.167 3.5720 57.552 3.82 28 9.523 0.6274 13.064 0.67
14 7.360 45.5448 984.356 48.70 29 9.843 0.5696 9.886 0.61
15 7.453 3.2100 42.879 3.43 30 9.957 0.8299 15.125 0.89
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3.9 Automated SPPS of Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0H) on 7.5 mmol scale
Automated SPPS of Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0H) in DMF
7.5 mmol scale, HPLC method A

mAU L ) ) 2
+20] Bivalirudin SPPS in DMF i ™
i
1004
804
60
0] ~ o IS o 2
g 2 2 4 3 2
gk % %r = o - = -
20 o o : . : \ o
T A x & & L 2
LTS @ 1 T T T
3 o
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Peak No. Ret. Time (min) | Peak Name Rel. Area % Peak No. Ret. Time (min) Peak Name Rel. Area %
4 9.395 Ac-[Glut?-Leu?®]-OH | 1.10 17 11.542 Ac-[Pro®-Leu®]-OH 5.10
7 10.080 des[lle’>-Pro’®) 0.38 19 11.740 Ac-[Asn®-Leu?]-OH 1.30
14 11.243 Bivalirudin 73.82 20 11.833 des[Arg-Pro] 0.75
15 11.387 des[Gly-Gly] 2.40 21 11.927 des[Arg?] 0.75
16 11.523 Ac-[Gly’-Leu®]-OH | 2.93 25 12.447 [Aspil-Leu®]-OH 0.57
other peaks 10.9




Automated SPPS of Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0H) in DMSO/DOL (3:7)
7.5 mmol scale, HPLC method A
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Peak No. | Ret.Time (min} | Peak Name Rel. Area % Peak No. | Ret. Time (min) Peak Name Rel. Area %
4 10.025 des[llel3-Prol6] 0.31 22 11.767 Ac-[Asn®Leu]-OH 0.38
17 11.200 Bivalirudin 72.75 23 11.782 des[Arg-Pro] 0.49
24 11.877 des[Arg?] 1.73
18 11.322 des[Gly-Gly] 3.11
30 12.400 [Asp!l-Leu]-OH 0.26
19 11.443 des[Gly] 1.01
20 11.503 Ac-[Pro*-Leu®®]-OH | 6.23 other peaks 13.73
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Automated SPPS of Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0H) in DMSO/2-Me-THF (3:7)

7.5 mmol scale, HPLC method A
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4 g.125 Ac-[Glu-Leu®]-OH | 1.35 23 11.497 Ac-[Pro*-Leu?]-OH 3.96
25 11.697 Ac-[Asn®-Leu?®]-OH 0.52
, 17_ 207
6 9.372 Ac-[GluY-Leu®]-OH | 8.33 % ppp— deslArg.Pro] 052
15_ 16
8 10.028 des[lle*>-Pro'8] 0.52 57 11.887 des[Arg?] 1.96
20 11.183 Bivalirudi 70.66
wanruan 31 12.387 [Aspl-Leu]-OH 0.58
21 11.333 des[Gly-Gl 2.30
2s[Cly-Gly] other peaks 8.72
22 11.427 des[Gly] 0.58
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Automated SPPS of Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0H) in NBP/DOL (4:6)

7.5 mmol scale, HPLC method A
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a4 10.013 des[lle’5-Pro6] 0.34 16 11.698 Ac-[Asn®-Leu?]-OH 0.55
12 11.195 Bivalirudin 62.69 17 11.783 des[Arg-Pro] 2.55
13 11.317 des[Gly-Gly] 1.57 18 11.873 des[Arg?’] 3.27
22 12.420 [Aspll-Leu?0]-OH 0.45
14 11.388 des[Gly] 135
other peaks 14.48
15 11.505 Ac-[Pro*-Leu®]-OH | 12.75
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Automated SPPS of Bivalirudin (H-fPRPGGGGNGDFEEIPEEYL-0H) in NFM/DOL (2:8)

7.5 mmol scale, HPLC method A
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Peak No. Ret. Time (min) | Peak Name Rel. Area % Peak No. | Ret. Time (min) Peak Name Rel. Area %
7 10.027 des[llel*-Prolf] 0.27 21 11.708 Ac-[Asn®-Leu]-OH 0.76
16 11.202 Bivalirudin 58.58 22 11.798 des[Arg-Pro] 2.29
17 11.328 des[Gly-Gly] 2.07 23 11.887 des[Arg?] 3.46
29 12.380 [Aspl-Leu]-OH 0.24
18 11.420 des[Gly] 3.40
other peaks 17.36
19 11.515 Ac-[Pro*-Leu?®]-OH | 11.47
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