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Fig. S1: HR-MS spectrum of 2.
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Fig. S2: HR-MS spectrum of 3.
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Fig. S3: ATR-IR spectrum of 2
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Fig. S4: ATR-IR spectrum of 3.
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] 460
0.96

This journal is © The Royal Society of Chemistry [year]

Journal Name, [year], [vol], 00-00 | 5



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journ&l i@ EheaRYyI I BdeIstyasf @hemistry 2012

-66.87

o

F210
200
190
180
170
160
150
140
130
F120
110
100

T T T T T T

68 72
f1 (ppm)

40 44 48 52 56 60  -64

-66.75

-76

T T T

88 92 -9 -100

25000
20000
15000
10000

5000

0

40 44 48 52 68 -72 76
1 (ppm)

-56 -60 -64

-88 92 -96 -100

5 Fig. S6: (a) Si-NMR of 2, (b) ’Si-NMR of 3, the NMR spectra were base-line corrected using MestReNova.
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Fig. S7: AFM image of aggregated and randomly distributed COSS particles 1.
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Fig. S8: (a) proposed structure of reaction intermediates in the synthesis of 6. (b) ESI-MS spectrum of the reaction mixture after 30 min.
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Fig. S9: (a) unprotected aminooxy COSS particle, (b) periodate oxidized p4, (c) possible conjugation products 4.
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Fig. S10: LC-MS monitoring of the synthesis of 4: analysis after overnight reaction.
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Fig. S11: Synthesis of 4: deconvoluted ESI MS spectrum of the reaction mixture.
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s Fig. S12: 3D representation (sticks) of compound 4. The model was generated using the YASARA structure package. After modelling of the COSS core
atoms and connectivities an energy minimization procedure was applied. The respective peptide structures (compare p4) were attached, and the core
coordinates were fixed. The resulting conjugate 4 was simulated in 0.9 % (m/v) NaCl aq. at pH 7 and 298 K for 0.1 ns using the AMBERO3 force field.
Blue: nitrogen, green: silicon, red: oxygen, grey: carbon, hydrogen was left out for clarity. Representative diameters were measured as distances of C-
terminal carboxylic carbons of peptide ligands attached to opposing corners of the COSS cage. The measured values were: 7.21 nm, 6.69 nm, 6.16 nm,

10 and 5.61 nm. The resulting average diameter was 6.42 + 0.69 nm.
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Fig. S13: (a) unprotected aminooxy COSS particle, (b) periodate oxidized p5, (c) possible conjugation products 5.
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Fig. S14: LC-MS monitoring of the synthesis of 5: analysis after overnight reaction.
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Fig. S15: Synthesis of 5: deconvoluted ESI MS spectrum of the reaction mixture.

This journal is © The Royal Society of Chemistry [year]



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journ&l i@ EheaRYyI I BdeIstyasf @hemistry 2012

HM

o]

81672+ QUM N 74P = BINULIO JB|NDBIO
29'29501= WbB1apn 1ejnasjopy
sjebnlucoexan

m_wg_.o_._._.zmm,__._n_oovon E|NWIO JB|NJ3[O}
/9°0506= yBiapn Jenasjo
ajebnluooejuad

o

ASBONHYE D= enwio4 JeINOB|Op
Z.'€£52=1ybBiapn Je|n0B|ONN
a1ebnlucoela |

fIg¥ 0 NI H*¢0 = einuio4 sejnosjopy
/2°9L09=14Biapy Jejnosjopy

o]
“HN zl_xx,q.J««J_quz_\F!z

Q

z|.¥¥44¢¢44¥42_\F’2

(o}

o]
HM

4

!..O i

HN zl_xx,q,_q«Jd,xj_z\F f/ﬁ
=N

N—

8090 ENFEL Bl o= gInWIO JeIND3[OY
Z9 661P= 1 Biapn 1enosjoW
ejebnluooig

88" O%ENLEHEH O = gnwIo Jenosjop
19'2862=WBepn Jenosiopy

ayeBnluooir] 1eBnluosouo|y
p
0-N= z
H/Ao oV\-\ JL\_szqj_«,«J_ixx_lzozx

! _&z_mom /1& v}
m /4J\ 0

.6 _mff k&m

g Z _m__ /J\O\ 3
L

0
!

=N

(o]

LHOBENFEF HEL D= BINWIO 4 JeIno3joll
96 PEG L= 1yBlap Jenosjop

0

_v_v_.q‘._{{._{v_._z_\f
I

(@]

o-N= <
fﬁ\_zj_qu,qqu_qxx_lz NH
o

Z 7
1/:\_zj_x¢4¢¢1_¢xx_lz NH 2

(o]

8582 0° NTBHO" D= BINULIoS Jenosjop

£6'G9¥ L= JubBIap) Jejnosjopy

Fig. S16: (a) unprotected aminooxy COSS particle, (b) periodate oxidized p6, (c) possible conjugation products 6.
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Fig. S17: LC-MS monitoring of the synthesis of 6: analysis after overnight reaction.
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Fig. S18: Synthesis of 6: deconvoluted ESI MS spectrum of the reaction mixture.
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Fig. S19: (a) unprotected aminooxy COSS particle, (b) periodate oxidized p7, (c) possible conjugation products.
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Fig. S20: LC-MS monitoring of the synthesis of 7: analysis after overnight reaction.
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Fig. S21: Synthesis of 7: deconvoluted ESI MS spectrum of the reaction mixture.
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Fig. S22: (a) unprotected aminooxy COSS particle, (b) periodate oxidized p8, (c) possible conjugation products 8.
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Fig. S23: LC-MS monitoring of the synthesis of 8: analysis after overnight reaction.
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Fig. S24: Synthesis of 8: deconvoluted ESI MS spectrum of the reaction mixture.

This journal is © The Royal Society of Chemistry [year]



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is@pherrejapsbaietoadhemistry 2012

HoN 0’
\
a 0;\ Oﬁ)
o N NH o)
H,N . JK/O\
2 \o/\“—_N/\ 'ESb,O $|/\/\NH NH,
H S s
o Nol\\ \oslo
NH \0Si_ _/Si o
HzN\O/\\( Sil =S \/\
0 (\/ \/ﬁ HN oL
NH,
NH HN
o
(e}
HZN’O C{

Chemical Formula: C40H88N16028S|8C40H88N|6028818
Molecular Weight: 1465.901465.9011

b
O, JVSALKEKVSALKEKVSALKEKVSALKEKVSALKENH,
0 Chemical Formula: C472H308N45052
Molecular Weight: 3852.5629

c HN O,NH2

O;\N NH o)

H
&N
o NN (557 ,gi’\/\NH’u\/ NN KVSALKEKVSALKEKVSALKEKVSALKEKVSALKE-NH,
0o /Sb S{ o H

NF O‘B‘Sko ,°s§¢\ o o
HQN\O/\‘Or (\/SI\O/Sp HN—”\/O\
\/w Ny KVSALKEKVSALKEKVSALKEKVSALKEKVSALKE-NH,

NH HN \—§
o o
I T
HzN’o Q
NH,
d

Monoconjugate Diconjugate

Chemical Formula: 0212H394N620798i8 Chemical Formula: 0384H700N10801308i8

Molecular Weight: 5300.44 Molecular Weight: 9134.99

5 Fig. S25: (a) unprotected aminooxy COSS particle, (b) periodate oxidized p9, (c) possible conjugation products 9.
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Fig. S26: LC-MS monitoring of the synthesis of 9: analysis after overnight reaction.
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Fig. S27: Synthesis of 9: deconvoluted ESI MS spectrum of the reaction mixture.
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