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The periphery of the poly(propylene imine) (PPI) dendrimers were functionalized
with bulky substituents to form capsular dendrimers. Within the nanovoids of the
dendrimers, subnano ordered palladium clusters could be prepared by precise control
of the preorganized Pd ions. The electronic state of Pd cluster could be tuned with the
interaction of the dendrimers, which affected the catalytic performances of the Pd

clusters in the hydrogenation of olefins and allylic substitution reactions.
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Sample CNP® R°/A  D®mnm Nf
Gs-Pd’ 3.1 2.73 0.50 4
Gs-Pd% 46 2.76 0.76 8
Gs-Pd°;, 5.3 2.78 0.88 12
Gs-Pd%¢ 5.9 2.75 0.97 16
Gs-Pd%, 5.4 2.77 -

Gs-Pd’, 5.9 2.75 0.97 16
Gs-Pd% 5.7 2.77 -

Gs-Pd%s 5.9 2.74 0.97 16

#The region of 1.0-2.9 A in FT of the reduced samples
was inversely transformed. » Coordination number of
Pd-Pd shell. ¢Interatomic distance. <Debye-Waller
factor. ¢ Diameter of Pd clusters calculated from the
CN. fNumber of Pd atoms in a cluster.

L 7= Pd 7 T A Z —DOETIRREE TN
B 721, XAFS JITESC IR JIE, 38 I OVt
Kl EdF%Fy 772V —var &47o
720 Pd L5k XAFS Jll/E TlX, 7 7 A X —HA
XD R E L HIT XANES 27 kLD
White Line EE MK T4 2 RN H ST,
White Line 823 Pd 4d Bl D Z2HIE K & X
Be L, 98O KIZHE S CTZEfLuE RO K %
KT, Thbb Pd 7T AKX =D A DB
KIZHEST 4d EFEBEENHRKL WD Z L
NhinhoTz,

Wiz, CO ZyF% Pd 7 7 A X —FKEHIIK
A& SHTITo 72 IR JIE T, 1850 cmL 3T
(2, us-bridge Bz L 7= CO 23+ ® C=0
A RE RN ICHER T I — BBl L, *
DE—T Ny TN, 7T AX—H A XDHEK
L& BRI M~ 7 T DEET SRR
TE72(x2), Ziux, Pd 4d #uED DR
LTW5 CO 3 FDAEEME m g ~Dif
BeENR, 7T AY —F A4 ORI E- T
<IpBZ L, T7bb Pd 4d #uEHEN O L5
R A, BT, B—UEL 7 T RE
— A AOBEKRIZESTREL2->TEBD,
KHEOWEYT A FTHD 32D PdEF1H
72 % three-fold 1 "L TR END & &
Zbid,

Kubelka-Munk

1950 1900 1850 1800 1750 1700 1650
Wavenumber / cm!

X 2. CO WAL AT kL
(a) G5-PdO4, (b) G5-Pd%%, (c) G5-PdO1s.

UED#RIZEY, $TF ) 7T RAH—
A ZDOBERIZHE, 4d 3B % 56O D EFED
AR, B 4d BLUEMENLO E5 o725
FIREOEE, 7T A X —£HEIC
three—fold ¥4 M NEZEIK S HHEEL
by, EIRFICAE LD Z ERHBNE o T2,

(3) 7/ Pd 7 7 &K —Dfhiitrke

T R)~—NaAY TS/ Pd 7T AHK—
Gs—Pd’ & VT, ZEEME (2) % H 7= Rk
TUVNAFNQ) DTV ANLERS)EEIT -
7ol Z A, ML= UREEF, 80° C, 24 FRR]
DOFMHETT, BWETHLREEFRT VL (3)
DISDIETHE LN (F2),

2. FURU~—RNEAY TS Pd 7T AZ—%HN
727 U AL BSOS

o Gs-Pd", o
_~0C0Me n

+ ©)(OH ©)(o/\/
0,
1 5, Ar80°C, 24h 3

Size / nm Yield®

Entry Catalyst  Solvent

! %
1 Gs-Pd%  Toluene 0.97 91
2 DMF 62
3 EtOAc 49
4 DMSO 23
5 Gs-Pd%,  Toluene 0.50 35
6 Gs-Pd%  Toluene 0.76 52

@ Reaction conditions: catalyst (Pd: 2.5 pmol), 1 0.1 mmol, 2
0.5 mmol, solvent 2 mL. ® Yields of products were determined
by GC based on the amount of 1.
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