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Figure S1. TEM image of Pt seeds.
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Figure S2. TEM
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Figure S6. TEM image of Fe;04-Au particles (after functionalizing the Fe;O,4 part with 7 and the Au part with 4).
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Figure S7. TEM image of Au seeds.
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Figure S8. Interparticle spacing and distribution of (a) as synthesized Fe;04-Pt heterodimers (Figure 4b, 1.0 £ 0.2
nm) (b) Fe;04-Pt heterodimers after functionalization of the Fe;O, part with dendron 7 (Figure 4c, 2.4 = 0.5 nm) (c)
Fe;04-Pt Janus heterodimers (prepared after functionalizing the Fe;O, part with dendron 7 and the Pt part with

dendron 6) (Figure 4d, 4.4 £ 0.9 nm).
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Figure S9 Interparticle spacing and distribution of (a) as synthesized Fe;04-Au heterodimers (Figure 4e, 0.7 + 0.2
nm) (b) Fe;O4-Au heterodimers after functionalization of the Fe;O,4 part with dendron 7 (Figure 4f, 6.4 £ 1.0 nm) (c)
Fe;04-Au Janus heterodimers (after functionalizing the Fe;0, part with dendron 7 and the Au part with dendron 6
(Figure 4g, 6.5 £ 0.8 nm) (d) Fe;04-Au heterodimers after functionalization of the Fe;O, part with dendron 7 and the

Au part with dendron 9 (Figure 4h, 6.7 + 0.8 nm).
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Synthesis of hydrophilic dendritic ligands

-(S\/\/\/\/\/\/OH )2

11,11'-Disulfanediylbis(undecan-1-ol) 2." White powder. To a stirred solution of 11-
mercaptoundecan-1-ol 1 (5.0g, 24.5 mmol) in CH,Cl, was added a solution of iodine in CH,Cl,
(50 mL) until the solution remained purple/brown and the resulting solution was stirred
overnight. The reaction mixture was diluted with CH,ClI, (100 mL) and washed with 1M sodium
thiosulfate (2 x 100 mL). The organic layer was dried over Na,SO4 and concentrated under
reduced pressure to afford pure 11,11’-disulfanediylbis(undecan-1-ol) 2 (4.72g, 95%). '"H NMR
(CDCl3) 0 3.64 (t, J = 6.6 Hz, 4H), 2.68 (t, J = 7.3Hz, 4H), 1.67 (p, /= 7.4 Hz, 4H), 1.61 — 1.51
(m, 4H), 1.39 — 1.25 (m, 28H);13C NMR (CDCl;) 0 77.41, 77.16, 76.91, 63.23, 39.39, 32.96,
29.72, 29.65, 29.63, 29.57, 29.37, 28.67, 25.89; MALDI-TOF (m/z): [M+Na]" caled. for
CH4602S,Na, 429.2837; found 430.473.

General procedure 1. The synthesis of 3 and 5.

0] 0]
{S\/\/\/\/\/\/HOK >
2

Disulfanediylbis(undecane-11,1-diyl)bis(2,2,5-trimethyl-1,3-dioxane-5-carboxylate) 3.
Colorless oil. To a stirred solution of 11,11°-disulfanediylbis(undecan-1-ol) 2 (2.5 g, 6.2 mmol)
in CH,CI, (30 mL) was added 2,2,5-trimethyl-1,3-dioxane-5-carboxylic anhydride (5.0 g, 15
mmol), pyridine (1.45g, 22 mmol) and DMAP (0.24g, 2 mmol) and the resulting mixture was
stirred at rt for an additional 12h. The reaction was quenched by water (5 mL), diluted with
CH,Cl, and washed with water (3 x 100 mL). The Organic layer was dried over Na,SOy,
concentrated under reduced pressure and the residue purified by flash chromatography (SiO,, 0-

10% EtOAc/Hexanes) to afford pure disulfanediylbis(undecane-11,1-diyl)bis(2,2,5-trimethyl-
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1,3-dioxane-5-carboxylate) 3 (4.03g, 91%). 'H NMR (CDCL) d 4.17 (d, J = 11.7 Hz, 4H), 4.12
(t,J=6.7 Hz, 4H), 3.62 (d, J = 11.8 Hz, 4H), 2.67 (t,J = 7.5 Hz, 3H), 1.71 — 1.58 (m, 8H), 1.42
(s, 6H), 1.38 (s, 6H), 1.37 — 1.23 (m, 28H), 1.19 (s, 6H); °C NMR (CDCl;) & 174.38, 98.14,
66.15, 65.06, 41.90, 39.30, 29.60, 29.35, 29.32, 28.70, 28.65, 25.94, 24.31, 23.28, 18.89, 0.12;
MALDI-TOF (m/z): [M%—Na]+ calcd. for C3sH70OgS,Na, 741.4410; found 742.658.

General procedure 2. The synthesis of 4 and 6

(0) OH
{S\/\/\/\/\/\/KOH )
2

Disulfanediylbis(undecane-11,1-diyl) bis(3-hydroxy-2-(hydroxymethyl)-2-
methylpropanoate) 4. White solid. To a stirred solution of disulfanediylbis(undecane-11,1-
diyl)bis(2,2,5-trimethyl-1,3-dioxane-5-carboxylate) 3 (1.2 g 1.7 mmol) in MeOH was added
DOWEX resin (2 g) and the resulting suspension stirred at 50 °C for 7 h, after which °C NMR
showed the disappearance of the acetonide quaternary carbon signal (~98 ppm). The suspension
was filtered through Celite and the filtrate concentrated under reduced pressure to afford title
compound 4 (1.06g, 99%). "H NMR (CDCls) ¢ 4.13 (t, J = 6.7 Hz, 4H), 3.87 (d, J = 11.2 Hz,
4H), 3.69 (d, J = 11.3 Hz, 4H), 3.02 (s, 4H), 2.66 (t, J/ = 7.4 Hz, 4H), 1.64 (h, J = 6.6 Hz, 8H),
1.39 — 1.23 (m, 28H), 1.05 (s, 6H); *C NMR (CDCl3) & 176.09, 68.10, 65.29, 49.26, 39.29,
29.56, 29.31, 29.29, 28.63, 28.60, 25.95, 17.28, 0.10; MALDI-TOF (m/z): [M+Na]" calcd. for

C3,H6205S:Na, 661.3784; found 662.720.
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(((Disulfanediylbis(undecane-11,1-diyl))bis(oxy))bis(carbonyl))bis(2-methylpropane-2,1,3-
triyl) tetrakis(2,2,5-trimethyl-1,3-dioxane-5-carboxylate) 5. Colorless oil. The compound was
prepared according to the general procedure 1 (See above). The molecule was taken into next
step without isolation.

OH

OH

2

OH

‘(S/\/\/\/W\O

%

(((Disulfanediylbis(undecane-11,1-diyl))bis(oxy))bis(carbonyl))bis(2-methylpropane-2,1,3-

triyl) tetrakis(3-hydroxy-2-(hydroxymethyl)-2-methylpropanoate) 6. Colorless oil. The
compound was prepared according to the general procedure 2 (See above). (1.42g, 99%). 'H
NMR (CDCl3) 6 4.43 (d, J = 11.1 Hz, 4H), 4.26 (d, J = 11.1 Hz, 4H), 4.13 (t, ] = 6.7 Hz, 4H),
3.83 (d, J =4.2 Hz, 4H), 3.81 (d, J = 4.1 Hz, 4H), 3.73 — 3.67 (m, 8H), 3.07 (s, 8H), 2.68 (t, ] =
7.3 Hz, 4H), 1.72 — 1.59 (m, 8H), 1.39 — 1.24 (m, 34H), 1.05 (s, 12H); *C NMR (CDCl3) &
175.26, 173.19, 67.86, 65.82, 65.04, 49.86, 46.50, 39.34, 29.61, 29.58, 29.34, 29.32, 28.64,
25.98, 18.30, 17.27; MALDI-TOF (m/z): [M+Na]" calcd. for Cs;Ho40,0S,Na, 1125.5780; found

1127.117.
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Synthesis of hydrophobic dendritic ligand 7.

Q I’(_ o
[\ —
/P/\/\/\/\/\/\/ N O)\K\
\ N, %
HO YH N

(11-(4-(((2-Methyl-3-((2-methyl-3-(stearoyloxy)-2-((stearoyloxy)methyl)propanoyl)oxy)-2-
(((2-methyl-3-(stearoyloxy)-2-((stearoyloxy)methyl)propanoyl)oxy)methyl)propanoyl)oxy)
methyl)-1H-1,2,3-triazol-1-yl)undecyl)phosphonic acid 7. Compound 7 was prepared
previously in our lab. All synthetic and characterization details can be found in our previous

report.”

Synthesis of hydrophobic dendritic ligand 8.

Compound 8 was prepared previously in our lab. All synthetic and characterization details can be

found in our previous report.’
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Synthesis of hydrophobic dendritic ligand 9.

Compound 9 was prepared previously in our lab. All synthetic and characterization details can

. . 3
be found in our previous report.

512



87T
7871
00€°T
61T
0EE'T
obET
LPE'T
T9E°T
9UE'T

SES°T
8bs’T
$9S°T
st
065°T
9£9°7
1591
9997
1891
9691
$99°C N

8.9
£69°C 7

€29°¢
9€9'€ W
059°€

( "'0\/\/\/\/\/\/5)'2

SEST_
8bS'T —

bos'1
LLST
065°T

9€9°T
1891
999°T
1891
969°T

4997~
BL9T —
697

29~
9E£9°E —
oso

L

00°#

1.5

2.0

2.5

3.0

3.5

f1 (ppm)

Foese
244
PTH

90t

E 00t

P A

16852
199°82 /
bLE6T
195°62
67962
259'6
1262 \
656°2€
98€°6E —
TerE9 —
9069,
PIvLL
- N
o
mv o~
1=
] <
= o
N
o
o
o~
19987 —
@
o
o~
=
a
N
Ll N
o
[72]} N
<&
bre6 — PRy
S
N -
ful
L9567 — %
62967 ~ B4
25962 =
TeLer — @
a
N
=
=3
N “
N
=}
@
e o
T 1=}
e ©
o
1=}
@

-10

40

T T
100 90

f1 (ppm)

T
110

210

513



611

$oT'T
S0E°T
PTET
9€°T
EPE'T
ST
725
JAtad
€097
919'T
5797
TE9'T
PpOT
§S9'T
091
S89'T
1597
999°C W
189°C

TI9E ~_
PE9E -

80T+
e /.

SETh —F
09Tt \
189

09T°L —

{s

1592~
999°C —
1897~

T19°E ~
PESE

80T
e V
SETh—
09T “
€8T

HM W S0t

IJW Fut

F oo

1S°L
ST

o

2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2
f1 (ppm)

3.0

3.8 3.6 3.4 3.2

4.0

4.2

009
M\~m.hN
m ST'9

w9

LN 1S
Fove

Esov

€L'E
WM [uad

T

2

T

T

T

T

T

T

T

T

T

T

-0.5 -1.0 -15

0.0

1.0 0.5
8253
ERRE
BRI

L1E°6T
1SE°62 W.
£L6S°6T

H0E6E —
206 TH —

1.5

850'S9 ~
SST°99 "

40 35 3.0 25 20

906°9L
To1'2L W
YIPLL

50 45

9E1°86 —

75 70 65 6.0 55
f1 (ppm)

8.0

OLEPLT —

3.0 125 12.0 11.5 11.0 105 10.0 95 9.0 85

{s

£8T'ET —

L0E4T —

0b6'SZ —

059'82 ~
coL8e ="

L1667 —
1562
16567 —

I

L

|

L e e L
30.5 30.0 29.5 29.0 28.5 28.0 27.5 27.0 26.5 26.0 25.5 25.0 24.5 24.0 23.5 23.0 22.5

T

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

S14



610°0- —
$SO'T
19T
(871
S0E°T
8IE'T
TEE°T
PPE'T
85€°T
019'T
7291
9€9'T
0597
§99'T
89T

99'7
1997 W
5L9'T
020 —

SL9E
L69°E
8S8°E ~_
188°€ —
6ITH ~,

ETE \
SPTH

09zL —

OH
(o] OH
2

{s

T~
1997 —
sz

020 —

W (4
T?.E
% ¥9'4

2.0

W v

3.0

% ey

WT L0Y
WT €0y

\# w0y

4.0

f1 (ppm)

A 0z9
Fover
M\ 9L

E st

ey

B o
B oy
T w0

£01°0—

SLTLT—
8+6'ST
$09'8Z /
929'8Z
88767
T1£°6T W‘
85567

$6T'6€ —

95T'6b —

162'69 —
101'89 —

906°9L
osr'L W
bIbLL

£€60°9LT —

8b6'ST —

$09'87 ~
929’87~

88767~
1e6e "

85567 —

Hlne

T T T T T T
28.5 28.0 27.5 27.0 26.5 26.0
f1 (ppm)

T
29.0

T
29.5

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

S15



$SO'T
wuen
87T
6671

LOE'T
fata
209'T
6197

£€9'T
8b9°1
£99'T
89T
769'T

1997
9192 W
069'7

0L0€ —

[74-% 3
00L€
ozLe
ShLE~E

808°€
o18'e
0£8°E
8£8°E

Jassd
0ET'H
(2234
0SZ'+
uTy
(e g
[l

OH

OH

OH

(o]

s

OH

Foeg

PEH
€L

T ooy
T o0

F ve

4.8 47 46 45 4.4 43 42 41 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3
f1 (ppm)

J&«.Nﬂ
Fogve

M\ 9L

E e

= Sb'8

078
v

23
= 00%
290
A pee

T

-1.0

T T T T T T T T T T T T
50 45 40 35 3.0 25 20 -0.5

T

T

70 65 60 55

T T T T T T T T T T T T

T

13.5 13.0 12,5 12.0 115 11.0 10.5 10.0 95 90 85 80 75

1.0 05 0.0

1.5

f1 (ppm)

SLTLT ~
£0€°81
16'sT
6£9°8T
T2E'6T /
PHEBT
85°67
609°67
SPEBE —
005°9k —
+98°6F —
0b0'S9~_
0z8's9 "
09829 "
906°9L
SIP°LL
o~
—
T T T =T
[e] o 0 [e]
o
&
oo o° o
=
L1L6'ST— o
o~
o~ 0o
L
©
o~
<
~
o~
0
~
o~
-~
&
Sa
oS
N
bl
L2}
~— i
&
L81'ELT — 6co8 —
LSTSLT —
=
o
o~
12E°6T ~_
phe'6T n
PBS6T B
60962~
=
o
™

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

S16



References:

(1) Kell, A. J.; Alizadeh, A.; Yang, L.; Workentin, M. S. Monolayer-Protected Gold
Nanoparticle Coalescence Induced by Photogenerated Radicals. Langmuir 2005, 21,
9741-9746.

(2)  Jishkariani, D.; Lee, J. D.; Yun, H.; Paik, T.; Kikkawa, J. M.; Kagan, C. R.; Donnio, B.;
Murray, C. B. Dendritic Effect and Magnetic Permeability in Dendron Coated Nickel and
Manganese Zinc Ferrite Nanoparticles. Submitted 2017.

(3)  Jishkariani, D.; Diroll, B. T.; Cargnello, M.; Klein, D. R.; Hough, L. A.; Murray, C. B.;
Donnio, B. Dendron-Mediated Engineering of Interparticle Separation and Self-Assembly
in Dendronized Gold Nanoparticles Superlattices. J. Am. Chem. Soc. 2015, 137, 10728—
10734.

S17



