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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 mmol- g'l) was
purchased from Rapp Polymere (Tiibingen, 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 um, 4.6 x 100
mm, flow rate 1.4 mL-min'l) or a chiral Daicel Chiralpak AS® column (amylose tris[(S)-a-
methylbenzylcarbamate] coated on a silica support, 10 pm, 4.6 x 250 mm, flow rate 2.0
mL-min") 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 pum, 120 A, 3.0 x 50 mm, flow 1.2 ml-min™') from Dionex. Data
recording and processing was either done with Waters Empower?2 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 um, pore size 300 A, flow rate 80 mL-min™") or

an Atlantis OBD column (dC18, 5 pym, 19 x 100 mm, flow rate 20 mL-min'l). Compounds
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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 HO/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
API 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 S RAM® resin (500 mg, 0.24 mmol-g™'), G2C1 was obtained as foamy
colourless solid after preparative RP-HPLC (156.7 mg, 53.1 umol, 44%). Analytical RP-
HPLC: tg =9.071 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):

CsoH109C14N35005 found/cale. 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.
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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 S RAM® resin (500 mg, 0.24 mmol-g™'), G2C2 was obtained as foamy
colourless solid after preparative RP-HPLC (104.0 mg, 55.6 umol, 46%). Analytical RP-
UPLC: tg = 1.405 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS (ESI+):

C73H109C14N21028 found/calc. 1869.6/1870.6 [M]+

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
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Peptide Dendrimer G3C1

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

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

C172H233C18N7506() found/calc. 4594.0/4594.8 [M]+

Mass spectrum, MS (ESI+):

[W Mass reconstruction of +Q1. 0.200 to 0.901 min from Sample 1 (NAU-135) Max. 4 6e6 cps|
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Analytical RP-HPLC chromatogram:

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

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

From Tenta Gel S RAM® resin (500 mg, 0.24 mmol-g™'), G3C2 was obtained as foamy
yellowish solid after preparative RP-HPLC (119.9 mg, 30.0 umol, 25%). Analytical RP-
UPLC: tg = 1.515 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS (ESI+):
C157H,33ClIgN45040 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
1.8e5+
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Analytical RP-UPLC chromatogram:
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Peptide Dendrimer G3C3

(ClAc-Pro-Ser)s(Lys-Pro-Ser)4(Lys-Pro-Ser),Lys-Pro-Ser-NH;

From Tenta Gel S RAM® resin (800 mg, 0.24 mmol-g™'), G3C3 was obtained as foamy

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

UPLC: tg = 1.510 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS (ESI+):

C178H275Cl1gN45060 found/cale. 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)
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Analytical RP-UPLC chromatogram:
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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 umol, 40%). Analytical RP-
HPLC: tg = 7.682 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):

C74H106N32026S found/calc. 1891.0/1891.9 [M]+

Mass spectrum, MS (ESI+):

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

"#*TNAU-142 100A 5050 10min 3
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Peptide Dendrimer G2M2

(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 umol, 42%). Analytical RP-
HPLC: tg = 7.569 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):

C83H118N360295 found/calc. 2116.0/2116.1 [M]+

Mass spectrum, MS (ESI+):

[W WMass reconstruction of +Q1: 0.200 to 0.601 min from Sample 1 (NAU - 138) Max_ 1.3e7 cps|
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12e7+
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9 8066
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Analytical RP-HPLC chromatogram:

'NAU-138 100 5050 10min
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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 umol, 47%). Analytical RP-
HPLC: tg = 9.142 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):

CesH110N2205S 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
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12e7+
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2
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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 umol, 49%). Analytical RP-
HPLC: tg = 9.258 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):

C75H110N2203,S found/cale. 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
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2.00e6+ 1902.0
1 UCIeGE
0.00-— = u T T T A‘ T A U Ay T T A u T T T
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Mass, amu

Analytical RP-HPLC chromatogram:

NAL-209100A 5050 10min
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Peptide Dendrimer G2MS

(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 umol, 55%). Analytical RP-

HPLC: tg = 8.330 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):

Ce6HosN20O2sS 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
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]
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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 umol, 59%). Analytical RP-
HPLC: tg = 9.523 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):
CsoH150N290sS found/cale. 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
§ 50066
£
4.00e6
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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 umol, 45%). Analytical RP-

UPLC: tg = 1.267 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS (ESI+):

C99H146N26036S found/calc. 2307.5/2308.4 [M]+

Mass spectrum, 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:
o00-NAU-212 Gragient 100A 100D 5min UV VIS 1
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ﬂ__—/—LM_’
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-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)s(Dap-Pro-Ser)4(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 umol, 36%). Analytical RP-
HPLC: tg = 8.995 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm). MS (ESI+):
C144H,30N46053S 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
umol, 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, A = 214 nm). MS (ESI-): Cu64He20N1190160S4 (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
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Analytical RP-UPLC chromatogram:

700 NAU-132 Gradient 100A 100D 5min Uy VIS 1
JmAU WVL:214 nm
] I
1 2
600 i
500+
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Amino Acid Analysis:
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250
1 . E
] & Q
200 2 @
5§ 8
(3]
2
o
g
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: 302,528 2456,635 15846,96
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Peptide Dendrimer GSE

(Ac-Glu-Ala)zy(Lys-Amb-Tyr)6(Dap-Cys(Asp)-x-His-Ser)s(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), GSE 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
umol, 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
in 5 min, A = 214 nm). MS (ESI-): CosoH273N2430324Ss (8-fold ligation product, main peak)
found/calc. 21417.0/21416.1 [M-H]". Cs44H;143CIN222029;S7 (7-fold ligation product with one
unreacted chloroacetyl group, peak height 33% of main peak) found/calc. 19311.0/19313.3
[M-HJ, no 6-fold ligation product observed (calc. 17210.5 [M-H]). D = 8.63-10"" m*s™;

Ry =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.

1.08e4 214170
1.0004
8000.00
8000.00
7000.00
5_‘ 6000.00
B 5000.00 212200 21365.0
— 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)¢(Dap-His-Ser)s(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

umol, 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: tg = 1.228 min (A/D

100/0 to 0/100 in 5 min, A =214 nm). MS

(BSI+): C376Hs20N 163013284 (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™; Ry = 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
L--X--N. -]
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Representative Michaelis-Menten plots for determination of k., and Ky:

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 —
£
2
" 100
50
0 0.002  0.004 0006  0.008  0.01 0.012  0.014 0016  0.018
1/[substrat]
y = 60644x + 846.93 MM G4H1 with
R = 0.9937 isobutyryl fluorescein
(citrate pH 5.5)
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*
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8000 1 4
T
£ 6000
4000 /
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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)s(Dap-His-Ser)s(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
umol, 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, A = 214 nm). MS
(ESI+): C412Hs577N1790144S4 (4-fold ligation product, main peak) found/calc. 10471.0/10470.4
[M+H]"; 10511.0/10510.5 [M+2H+K]". C320H460CIN ;43011553 (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

R, =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. 2.0e5 cps.
2085 104710
1.8a5+
1.6e5+
1.4e5+
g‘ 1.285+
>
£ 1.0e5-
:
E 8004
6.004 -
10271.0-_ 0$11.0
4.0s41 ’ 1p381l4)
70300 _7250.0 8058.0 8392.0 | 112810
2.004- 6500.0 ~7250. . . tall o 108080 0 11906.0._
5236.0 61050 . |1' T
4 al A 1NN WPIEETRPPUPII: ¥ WL Y, | Y Y A L LA PR TN T
4000.0 5000.0 6000.0 70000 8000.0 9000.0 1.004 1184 1.2e4
Mass, amu
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Analytical RP-UPLC chromatogram:

1'900 NAU-144 Gradient 100A 100D Smin U VIS 1
Imau g WVL:214 nm
1'000+
800
600
400+
200+
ol
20— ——————————-mn
0.00 1.00 2.00 3.00 4.00 5.
Amino Acid Analysis:
4pg_12:-01-11 #3 [modified by Admini 1 UV_VIS 1
—mAU WVL:247 nm|
1250 2
] 8
] <+
1126
1000-]
] -
875 ] @
; a .
750+ I
] &
825 -
500
375
250 E g
] 8 £
125 & § ] &
] ' 8 *
] 5 u -
o~
-200 T T T T T T min
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
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 6586  CM-Gys
3,58 3,59 0,080 67,61 767,23 49231 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
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Representative Michaelis-Menten plots for determination of k., and Ky:

y = 5341x + 106.37 MM G4H2 with
R? = 0.9777 8-acetoxypyrene-1,3,6-trisulfonate
(citrate pH 5.5)
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y = 41170x + 876.68 MM G4H2 with
R = 0.9957 isobutyryl fluorescein
(citrate pH 5.5)
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Peptide Dendrimer GSH

(Ac-His-Ser)s;(Dap-His-Ser)4(Dap-His-Ser-Cys-x-Pro-Ser)s(Dap-Pro-Ser)(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 v/v), 20 eq KI), GSH 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
umol, 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, A = 214
nm). MS (LC-MS+): Cg21H1160N3330292S3 (8-fold ligation product, main peak) found/calc.
20634.0/20633.6 [M+2H]". C733H053N2970264S7 (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. 1.05 cps.
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Analytical RP-UPLC chromatogram:

1400 NAU-198 Gradient 100A 100D 5min Uv VIS 1
JmAU 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 a
] 3
875 g
750
625
500-] £
] &
] b
375
250 5
] E b
] 0 a O ~
125] 2 2 &
1 7 s 2 i
] o @ =
0 N~
-200 T T T T T T min
0.0 2.0 4.0 6.0 8.0 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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Representative Michaelis-Menten plots for determination of k., and Ky:

y = 5695x + 76.06
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Peptide Dendrimer G4P

(Pro-Ser)s(Dap-Pro-Ser)g(Dap-Pro-Ser-Cys-x-Pro-Ser)(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 v/v), 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
umol, 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, A = 214 nm).
MS (LC-MS+): C345Hs45N 109012854 (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+):

W Mass raconstruction of +Q1: 8.745 1o 9.412 min from Sample 1 (NAU-154) Max. 1.4e6 cps.
8393.0
1.4064
1.2061
1.0061
B 8005
2
g
£ 60e5
4.0051
2,085
6726.0
oo 47110 5653.0 6595.0. 7538.0 s4sop. 86630 9422.0
4000.00 4500.00 5000.00 5500.00 £000.00 £500.00 7000.00 7500.00 8000.00 8500.00 9000.00 9500.00 1.0004,
Mass, amu
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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
o 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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Peptide Dendrimer G5P1

(Pro-Asp)sz2(Dap-Pro-Asp)i6(Dap-Cys-x-Pro-Ser)s(Dap-Pro-Ser)4(Dap-Pro-Ser),Dap-Pro-
Ser-NH,

From starting materials G3C2 and G2MS using the general procedure described above
(solvent: 0.1 M phosphate buffer pH 8.5, 20 eq KI), G5P1 was obtained as foamy colourless
solid after preparative RP-HPLC (10.3 mg). Amino Acid Analysis: protein content 76.5%
(7.86 mg, 0.43 umol, yield 57%); found/calc. (%) Pro 39.4/38.2, Asp 30.7/29.1, Dap
19.0/18.8, Ser 6.3/9.1, CM-Cys 4.7/4.8. Analytical RP-UPLC: tg = 1.245 min (A/D 100/0 to
0/100 in 5 min, A = 214 nm). MS (ESI+): CegsH1000N2050284Sg (8-fold ligation product)
found/calc. 16916.0/16916.1 [M]". No incomplete ligation products observed (7-fold ligation
product calc. 15392.3 [M]*, 6-fold ligation product calc. 13868.6 [M]*). D = 7.36-10"" m*s™";

R, =2.76 £0.05 nm.

Mass spectrum, MS (ESI+):

Uhlich NAU-167 Il F28-29_091026152642_XT_00001_M_#1 RT: 1.0 AV:1 NL:1.67E4
T: FTMS + p NSI Full ms [400.00-2000.00]
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Analytical RP-UPLC chromatogram:

7000 NAU-167 Gradient 100A 100D 5min UV VIS 1
Jmau WVL:214 nm|

2'500-

1-1.245

Amino Acid Analysis:

11800 10-03-10 #3 [modified by Administrator] Uv VIS 1
mAU

WVL247 nm|

1600

L
512- Pro

1.95- Asp

3
(=
T.
11.07 - Dap

-200 T T
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 min mAU*min mAU n.a. pmol
1,29 1,25 0,105 6,73 58,72 2186,5 EDTA
1,95 1,95 0,090 125,82 1191,46 8419,4 Asp
2,48 248 0,108 17,67 150,15 12873 CM-Cys
3,31 3,31 0,124 25,58 187,14 17324 Ser
5,12 5,15 0,128 207,01 1438,38 10804,3 Pro
11,07 11,07 0,143 129,03 811,67 52087 Dap
Total: 511,837  3837,522 27668,43
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'"H-NMR:

004456, NAU-167, 500 MHz, D20
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Peptide Dendrimer G5P2

(Pro-Ser)s2(Dap-Pro-Ser);6(Dap-Pro-Ser-Cys-x-Pro-Ser)s(Dap-Pro-Ser)4(Dap-Pro-
Ser),Dap-Pro-Ser-NH,

From starting materials G3C2 and G2M3 using the general procedure described above
(solvent: DMF/H,0 (1/1 v/v), 20 eq KI), GSP2 was obtained as foamy colourless solid after
preparative RP-HPLC (1.48 mg). Amino Acid Analysis: protein content 62.4% (0.92 mg, 0.05
umol, yield 40%); found/calc. (%) Pro 44.1/39.2, Ser 33.3/39.2, Dap 17.2/17.1, CM-Cys
5.4/4.4. Analytical RP-HPLC: tg = 9.132 min (A/D 100/0 to 50/50 in 10 min, A = 214 nm).
MS (ESI+): C701H;105N2210260Sg (8-fold ligation product) found/calc. 17043.0/17045.1 [M]".
No incomplete ligation products observed (7-fold ligation product calc. 15505.2 [M]", 6-fold

ligation product calc. 13965.4 [M]"). D =5.93-10"" m*s™'; R, = 3.42 + 0.04 nm.

Mass spectrum, MS (ESI+):

W Mass reconstruction of +Q1: 8.945 to 9.613 min frem Sample 2 (NAU-155) Max. 1.885 cps]
1,805+ 17043.0
1.605-
1.405-
1.205-
§_ 1.005-
)
z
8.004 ]
£
6.004
4.0s41 153730 155440 a0 o
127670 16985, i -
20a4y 142130 16445.0 0
0.0
1.20a4 1.2504 1.30e4 1.3504 1.40e4 1.4504 1.50e4 1.5504 1.6004 1.6504 1.70e4 1.75¢4 1.80e4
Mass, amu
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Analytical RP-HPLC chromatogram:

0a44] NAU-155 100A 5050 10min

132

2ho b0 00 abo 1000 1200 1400 1800 o0
ines

Amino Acid Analysis:
2000_29-01-09 #9 [modified by Admini ] 30 NAU - 155 UV_VIS 1
JmAU E WVL247 nm)|
' H
1800+
1%600-]
1400 .
o 8 o
i @ a
1 3 5
1-200_, 5
1000
800
600
: -
400 g
] < é
1 o
200~ E
] ] Jk\
o ')\1 T
-200-| T T T T T T i
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
1,23 1,21 0,090 4,41 41,71 301,5 EDTA
262 2,63 0,073 17,97 192,86 1320,3  CM-Cys
348 3,50 0,082 129,94 1165,48 8120,9 Ser
538 541 0,087 210,46 1789,89 10758,5 Pro
11,47 11,49 0,094 138,43 1091,98 4206,2 DAP
Total: 501,211 4281,917 2470735
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'"H-NMR:

004432, NAU-155, 500 MHz, D20
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Peptide Dendrimer G5P3

(Pro-Asp)sx(Dap-Pro-Asp)is(Dap-Pro-Asp-Cys-x-Pro-Ser)g(Dap-Pro-Ser)4(Dap-Pro-
Ser);Dap-Pro-Ser-NH,

From starting materials G3C2 and G2M4 using the general procedure described above
(solvent: 0.5 M NaHCOj; buffer pH 8.0, 20 eq KI), GSP3 was obtained as foamy colourless
solid after preparative RP-HPLC (14.7 mg). Amino Acid Analysis: protein content 63.6%
(9.33 mg, 0.46 umol, yield 62%); found/calc. (%) Pro 40.4/39.2, Asp 31.9/30.9, Dap
17.1/17.1, Ser 6.6/8.3, CM-Cys 4.1/4.4. Analytical RP-UPLC: tg = 1.245 min (A/D 100/0 to
0/100 in 5 min, A =214 nm). MS (LC-MS+): C757H1105N2210316Ss (8-fold ligation product,
main peak) found/calc. 18620.0/18619.7 [M+6H]". Cgs2HoosIN1990284S7 (7-fold ligation
product with one unreacted iodoactyl group, peak height 26% of main peak) found/calc.
16876.0/16877.7 [M]*, no 6-fold ligation product observed (calc. 15141.9). D = 6.50-10™"!

m>s ' Ry, = 3.12 + 0.04 nm.

Mass spectrum, MS (ESI+):

W Mass raconstruction of +Q1: 11.081 to 11.849 min from Sample 1 {NAU-194) Max. 1.1e5 cps.

1.0505 18620.0

1.0085+
9.0004 1

8.0084

Intensity, cps

w A oo @
o o o [=]
P P F F
PR

PRSI VTN Py PN TN, Nt VWMo S i i bt COVINETWENIV YL, 2, -
1.30e4 1.3504 1.40e4 1.45e4 1.50e4 1.5504 1.60e4 1.65e4 1.70e4 1.7504 1.80e4 1.8504 1.90e4 1.8504 2.0004
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Analytical RP-UPLC chromatogram:

3000 NAU-194 Gradient 100A 100D 5min uv VIS 1
JmaAu e WVL:214 nm|
2'500-]
2000
1'500-]
1'000-]
500+
ol
50— — — . min
0.00 1.00 2.00 3.00 4.00 5.00
Amino Acid Analysis:
1400 10-03-10 #6 [modified by Administrator] Uv VIS 1
—JmAU E WVL:247 nm|
] 2
1250 @
] 3
4 L3
1125 -
] 2
1000
875
750 &
] 8
625 =
500
375
250
125+
o]
200} ——————— i}
0.0 2.0 40 6.0 [: 0] 10.0 12.0 140
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min min min mAU"min mAU n.a. pmol
1,27 1.25 0,113 12,40 99,21 365,7 EDTA
1,85 1,95 0,092 111,47 1033,47 7302,9 Asp
2,48 2,48 0,110 13,20 110,19 944.,7 CM-Cys
3,31 331 0,127 23,89 163,31 1511,8 Ser
513 515 0,129 177,38 1231,46 9250,0 Pro
11,08 11,07 0,144 97.82 608,95 3907.8 Dap
Total: 436,168  3246,587 23282,87
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'"H-NMR:
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08'€62

00'8T1T

FS9'vIT

~SE9TT

058t

§9¢

45 4.2 39 3.6 33 3.0 27 24 21 18 15
f1 (ppm)

4.8

S43



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

Peptide Dendrimer G5P4

(Pro-Lys)s2(Dap-Pro-Lys)¢(Dap-Pro-Lys-Cys-x-Pro-Ser)s(Dap-Pro-Ser)4(Dap-Pro-
Ser),Dap-Pro-Ser-NH,

From starting materials G3C2 and G2M6 using the general procedure described above
(solvent: 0.5 M NaHCOj; buffer pH 8.0, 20 eq KI), G5SP4 was obtained as crystalline
colourless solid after preparative RP-HPLC (16.4 mg). Amino Acid Analysis: protein content
82.3% (13.5 mg, 0.58 umol, yield 77%); found/calc. (%) Pro 40.8/39.2, Lys 31.5/30.9, Dap
17.8/17.1, Ser 6.4/8.3, CM-Cys 3.5/4.4. Analytical RP-UPLC: tg = 1.255 min (A/D 100/0 to
0/100 in 5 min, A = 214 nm). MS (LC-MS+): Cgg9H1497N2770,04Ss (8-fold ligation product,
main peak) found/calc. 19353.0/19352.4 [M+6H]". C730H340N2430157S7 (7-fold ligation
product with one hydroxyacetyl group, peak height 10% of main peak) found/calc.
17411.0/17411.0 [M+2H]*, no 6-fold ligation product observed (calc. 15471.5 [M]").

D=427-10"m%s!. R, =4.74 £ 0.15 nm.

Mass spectrum, MS (ESI+):

W Mass reconstruction of +Q1: 7.477 to 8.278 min from Sample 1 (NAU-195) Max. 1.505 cps.
1.505 19853.0
1.485+
1.205+
1.005+
% 804
:
E  6.004-
4.004 -
18858.0
2.094; 17411.0 186600 19103.0) 201120 205360
A ‘ o atb ; ‘ i ‘ ; ‘ : ‘ ‘
1.40a4 1.4504 1.650ed 1.5504 1.6004 1.6504 1.70e4 1.75e4 1.8004 1.8604 1.90e4 1.9504 20004 2.05e4 2.10e4
Mass, amu
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Analytical RP-UPLC chromatogram:

1400 NAU-195 Gradient 100A 100D 5min W VIS 1
Imau 18 WVYL:214 nm
] b
1'200+ -
1'000-|
800+
600
400
200+
ﬂ,
1 miny
-200 T T T — T T — T . . . : . . .
0.00 1.00 2.00 3.00 4.00 5.00
Amino Acid Analysis:
2000 10-03-10 #8 [modified by Administrator] Uv VIS 1
JmAU WVL247 nm)|
1 £
1'800- 3
1600 s
T a
] &
1400 “
1200
1000
800 g
600
400 .
J 5 @
| s
200 E g 9 s
Ry :
o
00— eI}
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 min mAU*min mAU n.a pmol
1,30 1.25 0,105 2,65 23,48 86,5 EDTA
2,48 248 0,111 12,09 102,85 881.,8 CM-Cys
3,3 3,31 0,126 24,30 176,90 1637.5 Ser
5.12 5,15 0,131 201,70 1384,30 10398,0 Pro
11,08 11,07 0,142 111,38 707,13 4537.,9 Dap
12,26 12,29 0,140 255,27 163417 8016,5 Lys
Total: 607,403 4028,835 25558,22
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'"H-NMR:

005160, NAU-195, 500 MHz, D20

B-CH: Ser, Dap
8-CH; Pro
S-CH-CO
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Peptide Dendrimer G5P5

(Pro-Ser)sz(Dap-Pro-Ser);6(Dap-Pro-Ser-Cys-x-His-Ser)s(Dap-His-Ser)4(Dap-His-
Ser),Dap-His-Ser-NH;

From starting materials G3C1 and G2M3 using the general procedure described above
(solvent: 0.5 M NaHCOj; buffer pH 8.0/CH3CN (2/1 v/v), 20 eq KI), GSPS was obtained as
foamy colourless solid after preparative RP-HPLC (2.77 mg,). Amino Acid Analysis: protein
content 52.2% (1.45 mg, 0.07 umol, yield 11%); found/calc. (%) Pro 37.5/30.9, Ser 31.2/39.2,
His 10.7/8.3, Dap 16.0/17.1, CM-Cys 4.6/4.4. Analytical RP-UPLC: tg = 1.144 min (A/D
100/0 to 0/100 in 5 min, A = 214 nm). MS (ESI+): C716H1105N2510260Ss (8-fold ligation
product, main peak) found/calc. 17645.0/17645.5 [M]*. CeasHo97N2200236S7 (7-fold ligation
product with one hydroxyacetyl group, peak height 19% of main peak) found/calc.
15995.0/15995.7 [M]", no 6-fold ligation product observed (calc. 14565.8 [M]"). D = 5.57-10°

T2t R, =3.64 +0.10 nm.

Mass spectrum, MS (ESI+):

Uhlich NAU-197 Il F16_100212134638_XT_00001_M_#1 RT: 1.0 AV. 1 NL 109E4
T. FTMS + p NSl Full ms [600.00-2000.00]

17644.98
10500
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9500
9000
8500
80003
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7000
6500
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g 9500 17588.94
= 5000
4500 1730280
40002
3500 1773001
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2500 1696162
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1396442 15264.90
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1500
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500 1352908 || 11190 | J| ) 708
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Analytical RP-UPLC chromatogram:

350 NAU-197 Gradient 100A 100D 5min W VIS 1
JmAU WVL:214 nm
3 3
300+ et
250
200
150
100
507
o
7 miny
-50- T T T T . . . T . . . T . . T T T T T
0.00 1.00 2.00 3.00 4.00 5.00
Amino Acid Analysis:
1'800_12-01-11 #5 [modified by Admini 1 UV_VIS 1
mAU WVL:247 nm)|
1600 2
] é
] i
1400
1'200—_ B
] 5 &
1000 8
800
600
] .
i I
400-| §, %‘
Q
-
1 g
-200 T T T T T T min
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min mln |11n mAU*min mAU n.a. pmol
1,17 1,17 0,093 6,71 65,70 517,5 EDTA
2,03 2,07 0,067 0,54 8,18 43,5 Asp
273 273 0,073 14,00 170,18 957,3  CM-Cys
3,57 3,59 0,080 90,36 1019,94 65446 Ser
405 4,06 0,079 30,92 337,59 2254.7 His
5,58 564 0,084 133,14 1439,55 7878,0 Pro
11,80 1177 0,092 92,12 910,10 33471 Dap
Total: 21542,77
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'"H-NMR:

005161, NAU-197, 500 MHz, D20

a4 .
7 38
| \“/
1
CH His M
Lo ; Lt }£ é
] ~ ~ N = i
9.0 8.5 8.0 7.5 7.0 6.5 6.0 . 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0
1 (ppm)

Representative Michaelis-Menten plots for determination of k.., and Ky:

y = 5862.8x + 124.19 MM G5P5 with
R = 0.9836 8-acetoxypyrene-1,3,6-trisulfonate
(citrate pH 5.5)
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Peptide Dendrimer G5P6

(Pro-Asp)sx(Dap-Pro-Asp)is(Dap-Pro-Asp-Cys-x-Pro-Ser)g(Lys-Pro-Ser)4(Lys-Pro-
Ser);Lys-Pro-Ser-NH;

From starting materials G3C3 and G2M4 using the general procedure described above
(solvent: DMF/H,0 (1/1 v/v), 20 eq KI), G5P6 was obtained as foamy colourless solid after
preparative RP-HPLC (11.8 mg). Amino Acid Analysis: protein content 80.0% (9.41 mg, 0.46
umol, yield 66%); found/calc. (%) Pro 39.6/39.2, Asp 31.7/30.9, Dap 12.3/13.3, Ser 7.5/8.3,
CM-Cys 4.6/4.4, Lys 4.3/3.9 (Dap coeluted with Phe, 3501.1 pmol). Analytical RP-UPLC:
tr = 1.214 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS (LC-MS+):
C778H1147N210316Ss (8-fold ligation product, main peak) found/calc. 18907.0/18908.2 [M]".
C703H1038IN 199028457 (7-fold ligation product with one unreacted iodoacetyl group, peak
height 28% of main peak) found/calc. 17165.0/17172.3 [M]*. Cg28Ho20I2N 177012526 (6-fold
ligation product with two unreacted iodoacetyl groups, peak height 11% of main peak)

found/calc. 15467.0/15436.3 [M]". D =6.61-10" m*s!; R, = 3.07 £ 0.05 nm.

Mass spectrum, MS (ESI+):

| ass reconstnucon of - 2670102536 min rom Sampie 1 (NAU-207 Max.9.504 cps.

9504

9004

sssss

aaaaaaaa
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7000 NAU-207 Gradient 100A 100D 5min UV VIS 1
ImAU WVL:214 nm
_ -
1 &
2’500 -
2000
1'500-]
1000
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@AW—L—M
] min|
-600 T T T T
0.00 1.00 2.00 3.00 4.00 5.l
Amino Acid Analysis:
2500 13-4-10 #8 [modified by Administrator]  NAU-207 Uv VIS 1
JmAU WVL:247 nm|
1 &
2950 \
] - S
2000 1
1 g
1750
1500
1250
r ;
1000 3
750
] . .
] § & .?
500 ! ~
i b g ~
b E ;s ° ¢
250 " d
1 5 L
o :
-250-]
1 ...
0.0 20 4.0 6.0 B.O 100 12.0 140
RT RT (STD) PW(50%) Area Height n.a Amount Peak Name
min min min mAU‘min mAU n.a pmol
1,20 1,19 0,091 717 72,64 4484 EDTA
1,98 1,97 0,069 144,79 1852,22 9006,1 Asp
2,54 2,54 0,078 20,00 234,09 1297 4 CM-Cys
3,40 3,39 0,087 32,88 345,30 2139,7 Ser
5,29 5,32 0,099 230,18 2078,98 11247,0 Pro
11,54 11,55 0,106 98,99 864,92 5802,3 Phe
12,77 1275 0,102 36,83 338,42 12220 Lys
Total: 31162,91
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'"H-NMR:

005109, NAU-207, 500 MHz, D20
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Peptide Dendrimer G5P7

(DPro-Pro-Glu)s;(Dap-Pro-Asp)6(Dap-Pro-Asp-Cys-x-Pro-Ser)s(Lys-Pro-Ser)4(Lys-Pro-
Ser);Lys-Pro-Ser-NH;

From starting materials G3C3 and G2M?7 using the general procedure described above
(solvent: DMF/H,0 (1/1 v/v), 20 eq KI), GSP7 was obtained as foamy colourless solid after
preparative RP-HPLC (15.6 mg). Amino Acid Analysis: protein content 60.7% (9.46 mg, 0.40
umol, yield 56%); found/calc. (%) Pro 51.7/48.4, Glu 15.3/15.0, Asp 11.6/11.3, Dap
10.6/11.3, Ser 6.6/7.0, CM-Cys 4.2/3.8, Lys 3.7/3.3 (Dap coeluted with Phe, 2208.5 pmol).
Analytical RP-UPLC: tg = 1.304 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS (LC-
MS+): Co70H1435N2530348S3 (8-fold ligation product, main peak) found/calc. 22459.0/22464.8
[M]". Cg71H290IN2270312S7 (7-fold ligation product with one unreacted iodoacetyl group, peak
height 12% of main peak) found/calc. 20270.0/20271.9 [M]*, no 6-fold ligation product

observed (calc. 18117.8 [M]"). D =6.31-10"" m*s'; R, = 3.21 £ 0.08 nm.

Mass spectrum, MS (ESI+):

| s reconsinucion o +Q: 2:566 0 2836 minfrom Sampie 1 (NAU-214) Max. 1.9€5 cps.
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Analytical RP-UPLC chromatogram:

000 NAU-214 Gradient 100A 100D 5min UV VIS 1
—mAU WVL:214 nm|
] -1
] a
760 :
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7 miny
11— —
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Amino Acid Analysis:
2500._23-06-10 #9 [modified by Admini 1 NAU-214 Uv_ VIS 1
JmAU WVL:247 nm|
2250
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i o
1750
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750-] 2
4 o
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] k)
250-] a
o]
-200] T T T T T T min
0.0 2.0 40 6.0 8.0 10.0 12.0 140
RT RT (STD) PW(50%) Area Height n.a. Amount Peak Name
min mln rﬂn mAU*min mAU n.a. pmol
1,21 1,20 0,077 10,15 113,93 403,9 EDIA
1,89 1,88 0,065 34,55 487,42 2421,5 Asp
2,05 2,05 0,072 46,85 595,66 31874 Glu
237 2,37 0,076 11,02 134,10 8757  CM-Cys
3,21 321 0,088 19,44 206,61 1371,5 Ser
498 501 0,098 196,05  1839,30 10773,1 Pro
11,10 11,11 0,112 65,24 490,87 3745,3 Phe
12,31 1231 0,106 21,08 188,65 7793 Lys
Total: 23557,69
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Peptide Dendrimer G6P1

(Pro-Ser)gs(Dap-Pro-Ser)s(Dap-Pro-Ser);6(Dap-Pro-Ser-Cys-x-Pro-Ser)s(Dap-Pro-
Ser)s(Dap-Pro-Ser),Dap-Pro-Ser-NH,

From starting materials G3C2 and G3M1 using the general procedure described above
(solvent: DMF/H,0 (1/1 v/v), 20 eq KI), G6P1 was obtained as foamy colourless solid after
preparative RP-HPLC (17.7 mg). Amino Acid Analysis: protein content 65.8% (11.6 mg, 0.34
umol, yield 45%); found/calc. (%) Pro 44.2/39.6, Ser 30.3/39.6, Dap 22.9/18.5, CM-Cys
2.6/2.3. Analytical RP-UPLC: tg = 1.189 min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS:
C1300H2065N4130484Sg (8-fold ligation product) found/calc. N.d./31588.4 [M]*. D = 3.68- 107!

m>s': R, =5.51 +0.07 nm.

Analytical RP-UPLC chromatogram:

L NAU-196 Gradienl 100A 100D 5min uv VIS 1
3500 AU WvL214

3000

1-1.189

2500
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Amino Acid Analysis:
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min min min mAU min mAU n.a. pmol
1,20 1,19 0,089 4,82 52,17 472,8 EDTA
2,95 2,95 0,077 10,19 125,26 679,6 CM-Cys
340 341 0,002 141,75 1357,27 7869,0 Ser
5,29 5,32 0,101 247,89 2223,93 11480,3 Pro
11,46 11,50 0,111 162,16 1275,08 5952.4 DAP
Total: 26450,22
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Peptide Dendrimer G6P2

(Pro-Ser)gs(Dap-Pro-Ser)s(Dap-Pro-Ser),6(Dap-Pro-Ser-Cys-x-Pro-Ser)s(Lys-Pro-
Ser)4(Lys-Pro-Ser),Lys-Pro-Ser-NH,

From starting materials G3C3 and G3M1 using the general procedure described above
(solvent: DMF/H,0 (1/1 v/v), 20 eq KI), G6P2 was obtained as foamy colourless solid after
preparative RP-HPLC (18.2 mg). Amino Acid Analysis: protein content 68.6% (12.5 mg, 0.36
umol, yield 51%); found/calc. (%) Pro 44.2/39.6, Ser 32.9/39.6, Dap 17.4/16.4, CM-Cys
3.0/2.3, Lys 2.6/2.1 (Dap coeluted with Phe, 4658.9 pmol). Analytical RP-UPLC: tg = 1.202
min (A/D 100/0 to 0/100 in 5 min, A = 214 nm). MS: Ci330H2107N4130484Sg (8-fold ligation

product) found/calc. N.d./31883.0 [M]*. D = 4.15-10"" m*s™; R, = 4.88 +0.18 nm.

Analytical RP-UPLC chromatogram:
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Amino Acid Analysis:

'"H-NMR:
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Total: 30252,51
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Amino Acid Analysis

Samples were hydrolyzed in the gas phase with 6M HCI containing 0.1% (v/v) phenol for 22
h at 115 °C under N, vacuum according to Chang and Knecht.' The liberated amino acids
were coupled with phenylisothiocyanate (PITC), and the resulting phenylthiocarbamoyl
(PTC) amino acids were analyzed by RP-HPLC on a Nova Pack C18 column (4 um, 3.9 mm
x 150 mm, Waters) with a Dionex Summit® HPLC system with an automatic injection system
according to Bidlingmeyer et al.” The corresponding ammonium acetate buffer replaced the
0.14 M sodium acetate buffer, pH 6.3. Cysteine was detected as carboxymethyl cysteine (CM-
Cys); AMBA = Amb = 4-aminomethylbezoic acid. Dap coeluted with Phe. For some
compounds the amount of Dap (pmol) was calculated based on a separate standard and is

indicated within the characterization data.

Sodium dodecylsulfate polyacrylamide gel
electrophoresis (SDS-PAGE)

To cast the gels (84 x 73 x 0.75 mm), Bio-Rad short plates/spacer plates were filled with
resolving gel until 2 cm under the glass rim and covered with mQ-deionized H,O. When
polymerization was finished (~ 20 min) the water was removed and stacking gel was poured
on top of the resolving gel. The pocket forming comb was inserted. Polymerization of the
stacking gel was generally finished after 5 min. The gels were used in electrophoresis boxes
purchased from Bio-Rad. After the addition of electrophoresis buffer, the gel pockets were
washed with the latter and compounds (6-36 pg dissolved in a mixture of 12.5 pL mQ-
deionized H,O and 2.5 pL sample buffer) or molecular marker (2.5 pL of the prepared

solution) were added using a 50 pL glass syringe. Power was supplied by a Consort E452

(1) Chang, J.-Y.; Knecht, R. Anal. Biochem. 1991, 197, 52-58.

(2) Bidlingmeyer, B. A.; Cohen, S. A.; Tarvin, T. L. J. Chromatogr. 1984, 336, 93-104.
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(200 V) during 0.7 to 1.3 h. To develop the gels, they were removed from the glass plates and
stained in a staining/fixation bath for 3 min in a microwave oven at 600 W followed by a
background destaining bath (4 x 15 min). The gels were washed in a mixture of mQ-
deionized H,O/glycerol and slowly dried at rt between two permeable jam foils. Pictures of

the gels were obtained by the use of a flat-bed scanner.
Preparation. All stock solutions and buffers were filtered prior to use.

Resolving gel 20% (for two gels). 1.5 M Tris-Base pH 8.7 (2.5 mL), aq. solution of SDS
(10%, 0.1 mL), aq. solution of acrylamide (Rotiphorese Gel A®, 30%, 6.65 mL), ag. solution
of bisacrylamide (Rotiphorese Gel B®, 2%, 0.325 mL), aq. solution of APS (10%, 33 uL),

TMED (5 pL).

Stacking gel 4.3% (for two gels). mQ-deionized H,O (2 mL), 0.25 M Tris-Base pH 6.8 with
0.2% of SDS and Coomassie® Brilliant Blue R-250 (2.5 mL), aq. solution of acrylamide
(30%) and bisacrylamide (0.8%) (0.75 mL), aq. solution of APS (10%, 50 uL), TMED (10

uL).

Sample buffer. SDS (5 g), IM Tris-Base pH 6.8 (15 mL), glycerol (22.5 mL), -

mercatoethanol (12.5 mL), bromphenol blue.

Molecular Marker. Calibration Kit 17-0446-01 purchased from GE Healthcare was used as
molecular marker. The protein mixture containing phosphorylase b (97 kDa), albumin (66

kDa), ovalbumin (45 kDa), carbonic anhydrase (30 kDa), trypsin inhibitor (20.1 kDa) and a-
lactalbumin (14.4 kDa) was dissolved in mQ-deionized H,O (160 pL) and sample buffer (40
uL). The solution was heated at 100 °C for 5 min and cooled back down to rt prior to use on

the gel.
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Electrophoresis buffer. To a solution of glycine (72 g) and Tris-Base (15 g) in mQ-deionized

H,0O (975 mL) a solution of SDS (10%, 25 mL) was added.

Staining/fixation bath. MeOH (0.5 L), acetic acid (99%, 0.125 L), mQ-deionized H,O (0.625

L), Coomassie® Brilliant Blue R-250 (2.5 g).

Background destaining bath. MeOH (2.5 L), acetic acid (99%, 0.5 L), mQ-deionized H,O

2.5L).

Catalysis

100+

Aldol product (mM) —
B (o] (0]
T . 2 . 2
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Figure S1. pH dependent activity profile of G6 dendrimer G6P1 resulting from a bell-shaped
fit assuming bifunctional catalysis (v = ¢ [HA][A]), plotted for pKa(HA) = 7.4.

Table S1. Enantioselectivities (%) observed for aldol 6.

ID G4P G5SP1 G5SP2 GSP3 G5SP4 GSPS G5SP6 GSP7 G6P1 G6P2
ee” 24 16 18 14 27 15 12 <5 23 19

ee’ 35 24 27 25 n.r. 29 20 9 31 41

Determined after dendrimer-catalyzed aldol reaction in “ 0.1 M HEPES buffer pH
7.0/acetone (1/1, v/v) or > DMSO/acetone (1/1, v/v), buffered with x eq. of NMM
(where x = number of formic acid-amine salts for the dendrimer tested) on a chiral
Daicel Chiralpak AS® column (amylose tris[(S)-a-methylbenzylcarbamate] coated
on a silica support, 10 um, 4.6 x 250 mm, flow rate 2.0 mL'min_l); “ no reaction.
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