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Materials and Reagents

All reagents were purchased in the highest quality available either from Sigma Aldrich,
Bachem, Acors Organics, Carl Roth GmbH or GE Healthcare. PyBOP, amino acids and their
derivatives were purchased from Advanced ChemTech (Giessen, Germany) or Novabiochem.
For SPPS amino acids were used as the following derivatives: Fmoc-Ala-OH, Fmoc-Amb-
OH, Fmoc-Asp(OtBu)-OH, Fmoc-Cys(Trt)-OH, Fmoc-Dap(Fmoc)-OH, Fmoc-Glu(OtBu)-
OH, Fmoc-DGlu(OtBu)-OH, Fmoc-Gly-OH, Fmoc-His(Boc)-OH, Fmoc-Lys(Boc)-OH,
Fmoc-Lys(Fmoc)-OH, Fmoc-Pro-OH, Fmoc-DPro-OH, Fmoc-Ser(tBu)-OH, Fmoc-Tyr(tBu)-
OH, Fmoc-Val-OH. Tenta Gel S RAM resin (loading: 0.24 or 0.26 mmolg ') was
purchased from Rapp Polymere (T bingen, Germany). Peptide dendrimer syntheses were
performed manually in polypropylene syringes fitted with a polyethylene frit, a Teflon
stopcock and stopper. Ligation reactions were done in solution using standard glass ware. All
solvents used in reactions on solid phase and in solution were bought in p.a. quality and
distilled prior to use. Analytical RP-HPLC was performed with a Waters Chromatography
System (996 Photo diode array detector) using an Atlantis column (dC18,5 m, 4.6 100
mm, flow rate 1.4 mL+*min *) or a chiral Daicel Chiralpak AS column (amylose tris[(S)- -
methylbenzylcarbamate] coated on a silica support, 10 m, 4.6 250 mm, flow rate 2.0
mLemin 1) for ee determination. Analytical RP-UPLC was performed with an Ultimate 3000
Rapid Separation LC System (DAD-3000RS diode array detector) using an Acclaim RSLC
120 C18 column (2.2 mm, 120 —, 3.0 50 mm, flow 1.2 mlsmin™*) from Dionex. Data
recording and processing was either done with Waters Empower2 software (analytical RP-
HPLC) or with Dionex Chromeleon Management System Version 6.80 (analytical RP-
HPLC). Preparative RP-HPLC was performed with a Waters Prep LC4000 Chromatography
System using a Delta-Pak column (C18, 15 m, pore size 300 —, flow rate 80 mLsmin *) or

an Atlantis OBD column (dC18,5 m, 19 100 mm, flow rate 20 mLsmin *). Compounds

S2



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

were detected by UV absorption at 214 nm using a Waters 486 Tunable Absorbance Detector.
The following elution solutions were used for all RP-HPLC: A mQ-deionized H,O with 0.1%
TFA; D mQ-deionized H,O/HPLC-grade CH3CN (40:60) with 0.1% TFA. MS spectra,
recorded on either a Thermo Scientific LTQ OrbitrapXL, an AB Sciex QTrap or an AB Sciex
API1 2000 (LC-MS) and amino acid analysis were provided by the MS and protein analytical
services of the Department of Chemistry and Biochemistry at the University of Berne. *H-
NMR were recorded on a Bruker DRX500. Kinetic measurements were carried out using a
CytoFluor Series 4000 multi-well plate reader from PerSeptive Biosystems. SDS-PAGE was

done with equipment purchased from Bio-Rad.
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Dendrimer Spectra
Peptide Dendrimer G2C1

(ClAc-His-Ser)4(Dap-His-Ser),Dap-His-Ser-NH,

From Tenta Gel SRAM resin (500 mg, 0.24 mmolsg™), G2C1 was obtained as foamy
colourless solid after preparative RP-HPLC (156.7 mg, 53.1 mol, 44%). Analytical RP-
HPLC: tg = 9.071 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

C30H109C|4N35023 found/calc. 2150.0/2150.8 [M]+; 2189.0/2189.9 [M+K]+.

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.100 to 0.601 min from Sample 1 (NAU - 131) Max_ 1.5e7 cps.

1507 2150.0
1.4e7+
1.2e7+

1.0e7+

8.0e6+

Intensity, cps

0 T T T T T T T T T T T T T J
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000

Analytical RP-HPLC chromatogram:

250] NAU-131 100A 5050 10min
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Peptide Dendrimer G2C2

(ClAc-Pro-Ser)4(Dap-Pro-Ser),Dap-Pro-Ser-NH,

From Tenta Gel SRAM resin (500 mg, 0.24 mmolsg™), G2C2 was obtained as foamy
colourless solid after preparative RP-HPLC (104.0 mg, 55.6 mol, 46%). Analytical RP-
UPLC: tgr = 1.405 min (A/D 100/0 to 0/100 in 5 min, =214 nm). MS (ESI+):

C73H109C|4N21023 found/calc. 1869.6/1870.6 [M]Jr

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.100 to 0.500 min from Sample 1 (NAU-210) Max. 3.6e5 cps.
1869.6

3.5e5

3.0e54

2.5e54

§_ 2.0e5
z
@
]

£ 1.5e5

1.0e54

5.0ed

»

T T T y v T T T T T . g T T T T T T T T T
900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Mass, amu

Analytical RP-UPLC chromatogram:

2500 NAU-210 Gradient 100A 100D 5min Uv VIS 1
Imau § WVL:214 nm
2000, |
1‘500—:
1'000—:
=
o
—50(}: T ; : _min
0.00 1.00 200 3.00 4.00 5.00
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Peptide Dendrimer G3C1

(ClAc-His-Ser)g(Dap-His-Ser)4(Dap-His-Ser),Dap-His-Ser-NH,

From Tenta Gel SRAM resin (500 mg, 0.24 mmolsg™), G3C1 was obtained as foamy
yellowish solid after preparative RP-HPLC (116.2 mg, 18.4 mol, 15%). Analytical RP-
HPLC: tg = 9.766 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

C172H233C|3N75050 found/calc. 4594.0/4594.8 [M]Jr

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.200 to 0.901 min from Sample 1 (NAU-135) Max. 4 6e6 cps|
45940
4.5e6
4.0e6-
3.5e6
3.0e6
&
5 2.5e6
2
L2 20e6
£ L
1.5e6
1.0e6
5.0e5
T Y y T v T T T T T T T T T u v T ===
4150 4200 4250 4300 4350 4400 4450 4500 45650 4600 4650 4700 4750 4800 4850 4900 4950 5000
Mass, amu

Analytical RP-HPLC chromatogram:

'NAU-135 100A 5050 10min
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Peptide Dendrimer G3C2

(ClAc-Pro-Ser)g(Dap-Pro-Ser)4(Dap-Pro-Ser),Dap-Pro-Ser-NH,

From Tenta Gel SRAM resin (500 mg, 0.24 mmolsg™), G3C2 was obtained as foamy

yellowish solid after preparative RP-HPLC (119.9 mg, 30.0 mol, 25%). Analytical RP-

UPLC: tg = 1.515 min (A/D 100/0 to 0/100 in 5 min,

=214 nm). MS (ESI+):

C157H233C|3N450eo found/calc. 3993.9/3994 .4 [M]+; 4015.4/4017.4 [M+Na]+; 4034.3/4033.5

[M+K]".

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.100 to 0.500 min from Sample 1 (Nau 211) Max_ 2 5e5 c¢ps|
39939
2.4e5
22e5
2.0e5
40154
1.8e5+
1.6e5+
-4
S 1465
=
E 1265 4343
£ 1.0e5q
8.0ed-
6.0ed -
4.0e4
2.0e4y
0.0 v v ; T v T v v L1, lul., v v y T v r v v v
3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000
Mass, amu
Analytical RP-UPLC chromatogram:
2500 NAU-211 Gradient 100A 100D &min UV VIS 1
|mAU WVL:214 nm
1 E
2'000+ a
1'500+
1'000+
500+
1 min|
-200 T T T T
0.00 1.00 2.00 3.00 4.00 5.00
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Peptide Dendrimer G3C3

(ClAc-Pro-Ser)g(Lys-Pro-Ser)4(Lys-Pro-Ser),Lys-Pro-Ser-NH

From Tenta Gel SRAM resin (800 mg, 0.24 mmolsg™), G3C3 was obtained as foamy

colourless solid after preparative RP-HPLC (149.7 mg, 34.9 mol, 18%). Analytical RP-

UPLC: tg = 1.510 min (A/D 100/0 to 0/100 in 5 min,

=214 nm). MS (ESI+):

C173H275C|3N450eo found/calc. 4287.9/4289.0 [M]+; 4310.0/4312.0 [M+Na]+; 4326.7/4328.1

[M+K]*; 4348.8/4351.1 [M+Na+K]"; 4364.1/4367.2 [M+2K]".

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1: 0100 to 0.300 min from Sample 1 (NAU-206)

8.0e5+
T.0e54
6.0e5+
5.0e54

4.0e5+

Intensity, cps

3.0e5+

2.0e54
N

1.0e54

0.0

42879
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I

310/0
4348 8

4364 1

‘L‘ll.lh

Max. 8.1e5 cps.

"
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5000

Analytical RP-UPLC chromatogram:

500 NAU-206 Gradient 100A 100D _5min UV VIS 1
ImAu WVL214 nm
] o
3000 &
2'500-]
2000
1500
1'000-|
sw_:_/\—fgﬂw\_'
o]
1 min|
-500 T T T T
0.00 1.00 2,00 3.00 4,00 5.00
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Peptide Dendrimer G2M1

(Ac-His-Ser)4(Dap-His-Ser),Dap-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M1 was obtained as foamy
colourless solid after preparative RP-HPLC (123.0 mg, 47.8 mol, 40%). Analytical RP-
HPLC: tgr = 7.682 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

C74H106N32026S found/calc. 1891.0/1891.9 [|\/|]Jr

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1: 0.200 to 0.500 min from Sample 1 (CS-08) Max_ 2 4eT cps.

2 487+ 1891.0

22e7+
2.0e7+
1.8e7
1.6e7
1.4e7
1.2e7

Intensity, cps

1.0e7
8.0e6+
6.0e6-

4,(]e6E

el e N

0.0 T T v T t T T v v T T y T T T u T T T
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500
Mass, amu

Analytical RP-HPLC chromatogram:

"#*TNAU-142 100A 5050 10min 3
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Peptide Dendrimer G2M?2

(Ac-His-Ser)4(Dap-His-Ser),Dap-His-Ser-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M2 was obtained as foamy
colourless solid after preparative RP-HPLC (147.9 mg, 50.7 mol, 42%). Analytical RP-
HPLC: tg = 7.569 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

Cg3H118N35029S found/calc. 2116.0/2116.1 [|\/|]Jr

Mass spectrum, MS (ESI+):

[W WMass reconstruction of +Q1: 0.200 to 0.601 min from Sample 1 (NAU - 138) Max_ 1.3e7 cps|
2116.0
13e7
12e7+
1.1e7+
1.0e7+
9.0e6+
8.0e6+
T.0e6+
6.0e6

Intensity, cps

5.0e6+
4.0e6+
3.096;
2.0e6+

1.0e6+ ﬂ k
0.0 A A i PR Y AL A A A

1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2600 2900 3000
Mass, amu

Analytical RP-HPLC chromatogram:

'NAU-138 100 5050 10min

ST T SO0

E
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Miutas
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Peptide Dendrimer G2M3

(Pro-Ser)4(Dap-Pro-Ser),Dap-Pro-Ser-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M3 was obtained as foamy
colourless solid after preparative RP-HPLC (118.8 mg, 56.0 mol, 47%). Analytical RP-
HPLC: tg = 9.142 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

CesH110N22045S found/calc. 1668.0/1667.8 [M]+; 1709.0/1708.8 [M+2H+K]+.

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.200 to 0.601 min from Sample 1 (NAU-148) Max. 1.6e7 cps.|
1667 1668.0
1.4e7+
12e7+
1.0e7+
2
S
2 806
2
2
= 6.0e6-
4066 1709.0
»
2.0e6
00 A h A A A A 4 A ﬂ'( ﬁl A
1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 2150 2200 2250 2300 2350 2400
Mass_amu

Analytical RP-HPLC chromatogram:

55 NAU-148 100A 5050 10min

Mt
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Peptide Dendrimer G2M4

(Pro-Asp)4(Dap-Pro-Asp),Dap-Pro-Asp-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M4 was obtained as foamy
colourless solid after preparative RP-HPLC (110.5 mg, 59.3 mol, 49%). Analytical RP-
HPLC: tgr = 9.258 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

C75H110N2203,S found/calc. 1863.0/1863.9 [M]+; 1902.0/1903.0 [M+K]+.

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.100 to 0.500 min from Sample 1 (NAU-209) Max_ 1.1e7 cps.
1863.0
1.10e7
1.00e7+
9.00e6
8.00e6
7.00e6
8
& 00006
2
§ 5.00e6-
£
4.00e6
3.00e6
2.00e6+ 1902.0
1 UCIeGE
0.00-— = u T T T A‘ T A U Ay T T A u T T T
1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
Mass, amu

Analytical RP-HPLC chromatogram:

NAL-209100A 5050 10min
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Peptide Dendrimer G2M5

(Pro-Asp)4(Dap-Pro-Asp),Dap-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M5 was obtained as foamy
colourless solid after preparative RP-HPLC (109.0 mg, 66.0 mol, 55%). Analytical RP-
HPLC: tgr = 8.330 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):

CesHogN2pO28S found/calc. 1651.0/1651.7 [M]+; 1690.0/1690.8 [M+K]+.

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.801 to 1.301 min from Sample 1 (NAU-163) Max_1.7e7 cps.
16510

1.6e7+

1467

1.2e7+

2 1.0e7-
2
z

@ 806
2
£

6.0e6+

4.0e6

1690.0
2.0e6+
]
00 : ‘ : ‘ ‘ A, AL A AN ‘ ‘ ‘ ‘ ‘ . .
1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100
Mass, amu

Analytical RP-HPLC chromatogram:

'NAU-163 1004 5050 10min
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Peptide Dendrimer G2M6

(Pro-Lys)4(Dap-Pro-Lys),Dap-Pro-Lys-Cys-NH;

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M6 was obtained as foamy
colourless solid after preparative RP-HPLC (195.9 mg, 71.2 mol, 59%). Analytical RP-
HPLC: tg = 9.523 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):
CaoH159N29018S found/calc. 1955.0/1955.5 [M]"; 1996.0/1994.6 [M+K]"; 2069.0/2069.5
[M+TFA]*; 2183.0/2183.5 [M+2TFA]*; 2297.0/2297.5 [M+3TFA]"; 2411.0/2411.5

[M+4TFA]": 2525.0/2525.5 [M+5TFA]".

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.200 to 0.601 min from Sample 1 (NAU-185) Max_1.1e7 cps|
1955.0
1.10e74
1.00e7+
9.00e6
8.00e6
7.00e6
2
8 2207.0
= 6.00e6
]
5 5.00e6-
£
4.00e6
3.00e6
2.00e6)
1.00e6
A A LAY - A A donan e W o a A - A A AnA fo on A A A
1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Mass, amu
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Peptide Dendrimer G2M7

(DPro-Pro-Glu)4(Dap-Pro-Asp),Dap-Pro-Asp-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G2M7 was obtained as foamy

colourless solid after preparative RP-HPLC (149.9 mg, 54.2 mol, 45%). Analytical RP-

UPLC: tg = 1.267 min (A/D 100/0 to 0/100 in 5 min,

CogH146N26036S found/calc. 2307.5/2308.4 [|\/|]Jr

Mass spectrum, MS (ESI+):

=214 nm). MS (ESI+):

[W Mass reconstruction of +Q1. 0.200 to 0.601 min from Sample 1 (NAU-212)

3.5e7

23075

Max. 3.5e7 cps.|

8 20e7]
2z
2
é 1567
1.0e7+
5.096;
0.0 ah
2100 2120 2140 2160 2180 2200 2220 2240 2260 2280 2300 2320 2340 2360 2380 2400 2420
Mass, amu
Analytical RP-UPLC chromatogram:
Fopp-NAU-212 Gradient 100A 100D 5min UV VIS 1
JmAu 8 WVL:214 nm
2'500-] T
2000-]
1'500-]
1000+
500+
ﬂ__—/—LM_’
] miny
-500 T T T T
0.00 1.00 2.00 2.00 4,00 5.00
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Peptide Dendrimer G3M1

(Pro-Ser)g(Dap-Pro-Ser),(Dap-Pro-Ser),Dap-Pro-Ser-Cys-NH,

From Tenta Gel S RAM resin (500 mg, 0.24 mmol+g™), G3M1 was obtained as foamy
colourless solid after preparative RP-HPLC (149.0 mg, 42.8 mol, 36%). Analytical RP-
HPLC: tgr = 8.995 min (A/D 100/0 to 50/50 in 10 min, =214 nm). MS (ESI+):
C144H230N46053S found/calc. 3485.0/3485.7 [M]"; 3527.0/3526.8 [M+2H+K]"; 3568.0/3567.9

[M-+4H+2K]": 3610.0/3610.0 [M+7H+3K]": 3650.0/3650.2 [M+8H-+4K]".

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.200 to 0.601 min from Sample 1 (NAU - 150) Max. 1.4€6 cps |
1406 34850
1.3e6
1.2e6
1166
1.0e6+
9.0e5+
35270
§_ 8.0e5-
& T7.0e54
]
§  6.0e5
£
5.0e54 3568.0
4.0e54 36100
308 5! 3650.0
1.0e5+
3000 3050 3100 3150 3200 3250 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 3900 3950 4000
Mass _amu

Analytical RP-HPLC chromatogram:

+30] NAU-150 1004 5050 1omin
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Peptide Dendrimer G4E

(Ac-Glu-Ala)s(Lys-Amb-Tyr)g(Dap-Cys(Asp)-x-His-Ser),(Dap-His-Ser),Dap-His-Ser-NH,

From starting materials G2C1 and B1G2 using the general procedure described above

(solvent: 0.2 M phosphate buffer pH 8.5), G4E was obtained as colourless solid after

preparative RP-HPLC (8.23 mg). Amino Acid Analysis: protein content 52.5% (4.32 mg, 0.40
mol, yield 28%); found/calc. (%) Glu 17.6/18.8, Ala 17.3/18.8, Dap 11.8/8.2, Tyr 10.0/9.4,

Amb 9.5/9.4, Lys 9.2/9.4, His 7.8/8.2, Ser 7.1/8.2, Asp 4.8/4.7, CM-Cys 4.8/4.7 (AMBA tg =

7.03 min, 1552.4 pmol, Dap coeluted with Phe, 1941.7 pmol). Analytical RP-UPLC:

tr = 1.467 min (A/D 100/0 to 0/100 in 5 min, =214 nm). MS (ESI-): C4s4He20N1100160S4 (4-

fold ligation product) found/calc. 10562.0/10561.9 [M]’; 10624.0/10624.0 [M+Na+K]". No

incomplete ligation products observed (3-fold ligation product calc. 8459.1 [M]’, 2-fold

ligation product calc. 6356.3 [M]). D = 10.25¢10** m%s™*; R, = 1.98 — 0.08 nm.

Mass spectrum, MS (ESI-):

W Mass raconstruction of -Q1: 1.301 to 2.302 min from Sample 1 (NAU-132neg) Max. 7 .64 cps.
7,604 10562.0
7.004+
6.00d+
5.004+
E‘. 4.004
o
E 30044
10624.0
2.004+
9989.0
1.004+ 9.0
0361.0
5699.0 ss0l0 (1240 a549.0.8641.0 1 1 11390.0
oo ‘ L. I TUTSETtin ¥ N i
40000 5000.0 6000.0 70000 8000.0 9000.0 1004 1.1e4 1.2e4
Mass, amu

S17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Analytical RP-UPLC chromatogram:

700-NAU-132 Gradient 100A 100D Smin uv vIs 1
JmAU WVL:214 nm
4 [
- 2
600 ‘.'
500+
400
300
200+
100+
0_
100 i i : i i i i i ‘ : i i ‘ i i _min
0.00 1.00 2.00 3.00 4,00 5.00
Amino Acid Analysis:
550 25-07-08 #9 [modified by Administrator] UV VIS 1
JmAU 5 WVL:247 nm|
1 3
] <
500 a9
] a
] 1
450 8
] <
1 %
400 s
1 g 8
] 8 -
350 ~
] -3
] 8
300—_ E
i & T
250
1 2 g
1 B
200 > o
58 3
Q
2
o
&
]
min
14.0

RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min min min mAU*min mAU n.a. pmol
1,35 1,35 0,105 8,08 66,57 345,6 EDTA
1,96 1,96 0,083 12,47 138,31 792,4 Asp
2,14 2,15 0,083 50,36 479,81 2894,3 Glu
2,50 2,51 0,083 13,14 124,93 790,2 CM-Cys
3,30 3,30 0,090 19,23 172,02 1169,1 Ser
3,72 3,72 0,096 23,23 185,68 1274,4 His
4,66 4,67 0,100 54,36 423,60 2846,0 Ala
6,85 6,85 0,129 28,69 220,61 1639,0 Tyr
9,04 9,02 0,075 0,06 0,85 3,5 (o3
9,36 9,32 n.a. 0,14 1,79 7.3 G-C
9,7 9,73 0,071 0,12 1,70 12,0 lle
10,20 10,21 0,125 3,93 27,92 618,3 NH3
10,73 10,80 0,115 38,97 258,36 1941,7 Phe
11,86 11.88 0.112 49.75 354.49 15132 Lys
Total: 302,508 2456,635 15846,96
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Peptide Dendrimer G5E

(Ac-Glu-Ala)s(Lys-Amb-Tyr)6(Dap-Cys(Asp)-x-His-Ser)g(Dap-His-Ser)4(Dap-His-
Ser),Dap-His-Ser-NH,
From starting materials G3C1 and B1G2 using the general procedure described above
(solvent: 0.2 M phosphate buffer pH 8.5), G5E was obtained as foamy colourless solid after
preparative RP-HPLC (13.3 mg). Amino Acid Analysis: protein content 32.3% (4.29 mg, 0.19
mol, yield 30%); found/calc. (%) Ala 19.2/18.5, Glu 15.2/18.5, Dap 13.1/8.7, Tyr 9.8/9.2,
His 9.7/8.7, Lys 9.2/9.2, Amb 9.0/9.2, Ser 8.7/8.7, CM-Cys 4.2/4.6, Asp 1.9/4.6 (Dap
coeluted with Phe, 1324.4 pmol). Analytical RP-UPLC: tg = 1.480 min (A/D 100/0 to 0/100
in5min, =214 nm). MS (ESI-): Cg40H1273N2430324Sg (8-fold ligation product, main peak)
found/calc. 21417.0/21416.1 [M-H]". Cga4H1143CIN22,029:S7 (7-fold ligation product with one
unreacted chloroacetyl group, peak height 33% of main peak) found/calc. 19311.0/19313.3
[M-HT, no 6-fold ligation product observed (calc. 17210.5 [M-H]). D = 8.63:10™"* m*s™;

Rnh=2.35-0.02 nm.

Mass spectrum, MS (ESI-):

W Mass reconstruction of -Q1: 2.202 to 3.003 min from Sample 1 (NAU-136neg) Max. 1.104 cps.

10804 21417.0
1.0084 1
9000.00-|
8000.00-|
7000.00-|

5_‘ £000.00-|
2 5000.00{ 212200 21365.0
E
4000.00-|

3000.00
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Analytical RP-UPLC chromatogram:

NAU-136 Gradient 100A 100D 5min W VIS 1

12009000

1-1.480

WVL:214 nm

min|

Amino Acid Analysis:

400

16-09-08 #31 [modified by Administrator] NAU-136

UV VIS 1

mAU

2.16- Glu

483-His

3.43 - Ser

4.88-Ala

T.42 - AMBA

7.20-Tyr

WVL:247 nm|

11.38 - Phe

12.54 - Lys

RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min min min mAU*min mAU n.a. pmol
1,19 1,20 0,068 0,93 12,44 405,8 EDTA
1,96 1,96 0,066 2,60 34,73 1957 Asp
216 2,16 0,072 23,34 259,76 1541,2 Glu
255 2,55 0,073 6,03 65,63 422,2 CM-Cys
343 343 0,077 13,41 141,19 879,5 Ser
3,83 3,83 0,077 15,06 156,13 975,8 His
4,88 4,88 0,080 29,88 314,07 1940,5 Ala
720 7,20 0,083 16,41 168,98 989,3 Tyr
742 742 0,090 25,38 241,01 906,8 AMBA
11,15 11,15 0,136 7.81 52,47 1112,5 NH3
11,38 11,38 0,088 21,68 207,72 1324,4 Phe
12,54 12,54 0.086 27.26 270,46 933.8 Lys
Total: 189,773  1924,580 11627,32
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'H-NMR:

006502, NAU-136, 500 MHz, D20
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Peptide Dendrimer G4H1

(Ac-His-Ser);5(Dap-His-Ser)g(Dap-Cys-x-His-Ser)4(Dap-His-Ser),Dap-His-Ser-NH,
From starting materials G2C1 and G2M1 using the general procedure described above
(solvent: 0.2 M phosphate buffer pH 8.5), G4H1 was obtained as foamy colourless solid after
preparative RP-HPLC (4.02 mg). Amino Acid Analysis: protein content 46.6% (1.87 mg, 0.17
mol, yield 12%); found/calc. (%) His 47.8/38.3, Ser 31.5/38.3, Dap 16.3/18.5, CM-Cys
4.4/4.9. Analytical RP-UPLC: tr = 1.228 min (A/D 100/0 to 0/100 in 5 min, =214 nm). MS
(ESI+): CazeHs20N163013:S, (4-fold ligation product) found/calc. 9572.0/9572.5 [M]". No
incomplete ligation products observed (3-fold ligation product calc. 7717.1 [M]", 2-fold

ligation product calc. 5861.6 [M]*). D = 7.70:10** m?s™; R, = 2.63 — 0.06 nm.

Mass spectrum, MS (ESI+):

B Mass raconstruction of +Q1: 0.200 to 0.601 min from Sample 1 (NAU - 152) Max. 4.1a5 cps.
95720

4.005

3.5a5

3.005
B‘ 2.5a5-
g 20959
£
— 1505

9434.0 | 9708.0
1.005
.0
9348 0
5.0a4d
9768.0
8648.0 a N 10368.0
6700.0 23310 _~8795.0 10893.(
" et ot SEPOEI00 | Tadgy | Tol00 | EO O ere: o
5000.00 5500.00 6000.00 6500.00 7000.00 7500.00 8000.00 8500.00 9000.00 9500.00 1.00a4 1.0504 1.1004
Mass, amu
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Analytical RP-UPLC chromatogram:

NAL-152

Gradient 100A 100D 5min Uv VIS 1

1200 TmAU

1-1.228

WVL:214 nm

.00

Amino Acid Analysis:

900

Uv_ VIS 1

405-Hs

3.58-Ser

12-01-11 #4 [modified by Administrator]
mAU

WVL:247 nm|

11.61- Dap

-100 T T T T T o
0.0 2.0 4.0 6.0 8.0 10.0 120 14.0
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min min min mAUmin mAU n.a. pmol
1,17 1,17 0,092 6,80 67,03 5279 EDTA
2,03 207 0,074 0,76 10,08 53,6 Asp
230 230 0,056 0,18 3,08 17,5 Glu
2,73 2,73 0,073 6,95 85,87 483,0 CM-Cys
3,58 3,59 0,080 47,82 532,12 3414,5 Ser
3,81 3,84 n.a. 0,58 7.58 48,9 Gly
4,05 4,06 0,078 69,23 776,90 5188,9 His
9,13 5,15 0,081 0,40 4,71 30,0 Ala
11.81 1177 0.094 49,62 480.82 17683 Dap
Total: 11532,76
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1 .
H-NMR:
004430, NAU-152, 500 MHz, D20
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Representative Michaelis-Menten plots for determination of ke and Kw:

y = 5629.7x + 137.01 MM G4H1 with
R? = 0.9852 8-acetoxypyrene-1,3,6-trisulfonate
(citrate pH 5.5)
250
.
200
/
5 150 —
E
100
50
0 T T - - - . . .
0 0.002  0.004 0006 0008  0.01 0012 0014 0.016  0.018
1/[substrat]
y = 60644x + 846.93 - MM G4H1 with
R? = 0.9937 isobutyryl fluorescein
(citrate pH 5.5)
12000
10000
8000 1 .
@
S 6000 4
S
4000 /
2000 -
0 T T - - - . : .
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
1/[substrat]
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Peptide Dendrimer G4H2

(Ac-His-Ser)5(Dap-His-Ser)g(Dap-His-Ser-Cys-x-His-Ser),(Dap-His-Ser),Dap-His-Ser-NH,
From starting materials G2C1 and G2M2 using the general procedure described above
(solvent: 0.2 M phosphate buffer pH 8.5), G4H2 was obtained as foamy colourless solid after
preparative RP-HPLC (2.24 mg). Amino Acid Analysis: protein content 59.7% (1.34 mg, 0.11
mol, yield 8%); found/calc. (%) His 48.8/39.3, Ser 32.1/39.3, Dap 14.7/16.9, CM-Cys
4.3/4.5. Analytical RP-UPLC: tg = 1.230 min (A/D 100/0 to 0/100 in 5 min, =214 nm). MS
(ES1+): C412H577N1790144S4 (4-fold ligation product, main peak) found/calc. 10471.0/10470.4
[M+H]"; 10511.0/10510.5 [M+2H+K]". CagH460CIN1430115S3 (3-fold ligation product with
one unreacted chloroacetyl group, peak height 9% of main peak) found/calc. 8392.0/8390.7
[M+H]", no 2-fold ligation product observed (calc. 6310.1 [M]"). D = 6.94+10°** m?%s™;

Rh=2.92 —0.09 nm.

Mass spectrum, MS (ESI+):

B Mass raconstruction of +Q1: 0.200 to 0.500 min from Sample 1 (NAU - 144) Max. 2065 cps.
2085 104710
1.8a5+
1.6e5+
1.4e5+
g‘ 1.285+
>
£ 1.0e5-
:
E 8004
6.004 -
0$11.0
4.004+ !
2.0e4-
5236.0 61050 6500.0
4000.0 5000.0 6000.0 70000 8000.0 9000.0 1.004 1184 1.2e4
Mass, amu

S26



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Analytical RP-UPLC chromatogram:

1'900 NAU-144 Gradient 100A 100D 5Smin uv vis 1
Imau g WVL:214 nm
1'000+
800
600
400+
200+
ol
20— —— —min
0.00 1.00 2.00 3.00 4.00 5.
Amino Acid Analysis:
1'400_12-01-11 43 [modified by Admini 1 UV_VIS 1
—mAU WVL:247 nm|
1250 2
] 4
] +
1125
1000
] 5
075 @
; q .
750 -]
p B
825 -
500
375
250 E g
] : 2
s & § £ &
] ; @ i
] 5 "] -
0
-200 T T T T T T min
0.0 20 4.0 6.0 8.0 10.0 12.0 140
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min min nin mAU*min mAU n.a. pmol
1,17 1,17 0,097 8,41 77,42 609,7 EDTA
2,04 2,07 0,073 0,48 6,93 36.9 Asp
273 273 0,072 9,21 117,09 658,6  CM-Cys
3,58 3,59 0,080 67,61 767,23 4923, 1 Ser
4,05 4,06 0,077 99,37 112017 7481,6 His
513 5,15 0,079 0,63 7.69 49,0 Ala
11,81 11,77 0,093 62,49 613,08 2254.8 Dap
Total: 16013,72
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'H-NMR:

[004433, NAU-144, 500 MHz, D20
5228
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Representative Michaelis-Menten plots for determination of ke and Kw:

y = 5341x + 106.37 MM G4H2 with
R?=0.9777 8-acetoxypyrene-1,3,6-trisulfonate
(citrate pH 5.5)
250
200 *
5 1507 -
2
>
S
100
50 1
0 T T - - - - - -
0 0.002 0004 0.006 0.008 0.1 0.012 0014 0016  0.018
1/[substrat]
y = 41170x + 876.68 MM G4H2 with
R’ = 0.9957 isobutyryl fluorescein
(citrate pH 5.5)
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S 4000
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0 0.02 0.04 0.06 0.08 01 0.12 0.14 0.16 0.18
1/[substrat]
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Peptide Dendrimer G5H

(Ac-His-Ser)zy(Dap-His-Ser);6(Dap-His-Ser-Cys-x-Pro-Ser)g(Dap-Pro-Ser)4(Dap-Pro-
Ser),Dap-Pro-Ser-NH,
From starting materials G3C2 and G2M2 using the general procedure described above
(solvent: DMF/H,0 (1/1 viv), 20 eq KI), G5H was obtained as foamy colourless solid after
preparative RP-HPLC (13.7 mg). Amino Acid Analysis: protein content 64.1% (8.75 mg, 0.38
mol, yield 50%); found/calc. (%) His 37.2/30.9, Ser 31.8/39.2, Dap 15.6/17.1, Pro 10.9/8.3,
CM-Cys 4.5/4.4. Analytical RP-UPLC: tg = 1.243 min (A/D 100/0 to 0/100 in 5 min, =214
nm). MS (LC-MS+): Cg1H1169N3330202Sg (8-fold ligation product, main peak) found/calc.
20634.0/20633.6 [M+2H]". C738H1053N2970264S7 (7-fold ligation product with one
hydroxyacetyl group, peak height 23% of main peak) found/calc. 18535.0/18534.5 [M+H]",
no 6-fold ligation product observed (calc. 16655.3 [M]*). D = 8.07:10* m%s™: R, = 2.51 —

0.07 nm.

Mass spectrum, MS (ESI+):

I Mass reconstruction of +Q1: 9.412 to 10.013 min from Sample 1 (NAU-198) Max_ 1.0e5 cps.

|||||
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Analytical RP-UPLC chromatogram:

1400 NAU-198 Gradient 100A 100D 5min Uv VIS 1
ImAU WVL:214 nm|
] @
1200 8
1'000+
800+
600
400+
200+
0_
1 min|
-200 — — e —
0.00 1.00 2.00 3.00 4.00 5.00
Amino Acid Analysis:
1:400_12-01-11 #6 [modified by Admini 1 UV_VIS 1
—mAU WVL:247 nm|
19250
b .3
1 4
11254 ]
7 L]
1 0
] @
1000 3 e
r 8
875 g
750
625
500-] £
] &
p -
375
250 5
] E b
] 0 a O ~
125] 2 2 &
1 7 s 2 i
] o a =
0 N~
-200 T T T T T T min
0.0 2.0 4.0 6.0 280 10.0 12.0 14.0
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min mln rﬂn mAU*min mAU n.a. pmol
117 1,17 0,085 7.30 67,68 533,1 EDTA
2,03 2,07 0,070 0,82 11,25 59,9 Asp
2,73 2,73 0,073 12,46 154,82 870,9 CM-Cys
3,58 3,59 0,081 86,15 961,32 6168,4 Ser
4,05 4,06 0,078 95,58 1079,17 7207.8 His
513 5,15 0,073 0,65 8,56 547 Ala
560 564 0,082 34,41 385,45 2109,4 Pro
11,81 11,77 0,082 83,53 824,23 3031,3 Dap
Total: 20035,41
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'H-NMR:

005183, NAU-198, 500 MHz, D20 %285
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Representative Michaelis-Menten plots for determination of ke and Kw:

7 = 0.9582 -acetoxypyrene-1,3,6-trisulfonate
(citrate pH 5.5)
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Peptide Dendrimer G4P

(Pro-Ser),¢(Dap-Pro-Ser)g(Dap-Pro-Ser-Cys-x-Pro-Ser)4(Dap-Pro-Ser),Dap-Pro-Ser-NH,

From starting materials G2C2 and G2M3 using the general procedure described above

(solvent: DMF/H,0 (1/1 viv), 20 eq KI), G4P was obtained as foamy colourless solid after

preparative RP-HPLC (2.05 mg). Amino Acid Analysis: protein content 65.8% (1.35 mg, 0.15

mol, yield 55%); found/calc. (%) Pro 44.0/39.3, Ser 33.8/39.3, Dap 16.9/16.9, CM-Cys

5.4/4.5. Analytical RP-HPLC: tg = 9.156 min (A/D 100/0 to 50/50 in 10 min,

=214 nm).

MS (LC-MS+): CassHsa5N1090126S4 (4-fold ligation product) found/calc. 8393.0/8395.9 [M]".

No incomplete ligation products observed (3-fold ligation product calc. 6856.0 [M]*, 2-fold

ligation product calc. 5316.2 [M]"). D = 9.72:10™! m%s™; R, = 2.09 — 0.07 nm.

Mass spectrum, MS (ESI+):

1.406

1.206

1.006

8.005-

Intensity, cps

4711.0

W Mass raconstruction of +Q1: 8.745 to 9.412 min from Sample 1 (NAU-154)}

6726.0
565:3.0 6595.0- 7538.0
Y

8393.0

84801

386?3.0

9422.0

Max. 1.4e6 cps.

4500.00

5000.00

7000.00 7500.00

Mass, amu

5500.00 £000.00 £500.00

8000.00

8500.00 9000.00

9500.00

1.0004,
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Analytical RP-HPLC chromatogram:

NAL-154 100A 5050 10min

156|

2 e B s T ) o ) )
Amino Acid Analysis:
2500 28-01-09 #6 [medified by Administrator] 27 NAU - 154 UV VIS 1
JmAL WVL:247 nm|
2950
i 3
J .8
2000 :
] 3
1750
1500 P
] ¢ 2
] g 2
1250+ 5
1000
750
1 .
500 &
] g g
250 E o
0 . T T L T
-200 T T T T min
0.0 2.0 4.0 8.0 8.0 10.0 120 135
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min min min mAU*min mAU n.a. pmol
1,21 1,21 0,091 5,13 50,45 364,7 EDTA
2,82 2,63 0,071 17,44 201,02 1376,2 CM-Cys
3.48 3,50 0,082 139,73 1243,76 8666,3 Ser
537 5,41 0,087 220,32 1878,58 11291,6 Pro
11,47 11,49 0,093 140,81 1124.07 4329.8 DAP
Total: 523.414 4497873 26028,54
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