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TR R O Y A A 4 T & W LA B B
R, TE AR R 08 SR A5 1T, 98 s I BT s N (A] A
JL, R AR P A BRI e SN A R AR 8
FHAHE AL, AT S B AL 700 Y [ e A0 i 52 0 .

1 LIEER4y

L1 ER5iEH
L1135

(3K ( chloromethyl polystyrene ) , 32 Bt & 6% ,
AT 15% , M IFR¥; & — i (EDA) ,AR;SnCl, -
2H,0 (tin dichloride) , AR, P9 AL iR F T, K&
Ab BB A 5 N TR T R (MA) L AR, JE5UBTDE 1R
SR, AT 208 R 2R IR AR 4052, 4- T R R I
i (2,4- Dihydroxybenzaldehyde ) , ABCR GmbH &
Co. KG; 4F #2 % 7% H B (salicylaldehyde ) , CP,
(2 SO (A A= = v 11| I O 7 N A
(cyclopentanone) ,CP, F i35 i & R 7)) 3R 2
fiil (cyclohexanone) , AR, KREAL LA BRI
A ;2-FH LA 2 B (2-methyl-cyclohexanone ) ,95% ;
4-H FIA Wi (4-methyl-cyclohexanone ) ,98% ;2-#1
T HERI A (2-tert-butyl-cyclohexanone ) ,99% ; 4-
AT FE P 2 M (2-tert-butyl-cyclohexanone ) ,98% ;
4: W 45 Bif ( adamantanone ) ,98% , ABCR GmbH &
Co. KG. s WU IK (30% ) , AR, 3 FH AL T 528 |3
BT R 4B Al R 240 B A
1.1.2 fY%s

B AL W8 Y GC EAT K. (5 33 4% 1
%t Shimadzu GC-16A S AH A {%4% ,0V-17 (3 mm
x300 mm) “UAH € 3% A, N, S #0R, iEE D 50
mL/min, 255 i i8S 500 mL/min, FID 60, 3k 4¢
i1 L AR SN W A e R 22 0, R
SBUTE I B8R e TR Y T i R AT AR

AL GC/MS g MM . B35 51
I HP GC 6890/MS 5973 o i B I AX , 6 40 45 &
(1 mm x25 m) ,FID &0, i #4531 B 280 °C , 2%
S He(1.0 wL/min) , B2 5 FHE# % 15 K/min (80
~280 C).

FTIR i f FH 55 = Digilab Merlin FTS 3000
FT/IR £0 4 Y635 A%, 43 B % 0.008 em ™', Ff fi H
KBr [E H,4000 ~ 400 cm ™' ¥ B #5 i

XPS I3 ] 9% [ ) B2 W -2 W] FHI-5702/
ESCA/SAM £ T fE L 1 AE 3% 1, AlKa #01, T &
250 W, H, JE 14 kV, B Fi# i 68 29.35 eV, C,, =
284.80 eV ZEF5.

ICP A FH 35 [F Perkin-Elmer ICP/6500
BRGSO, T 11 kW, S\ 55T
S 14 L/min, E#5 1 L/min, B 0.6 L/
min I 5 BE 11 mm, % 42 A+ 1 mL/min, f1
SrEFTE] 1 s, AT 2% K, Sn 235, 484 nm.

1.2 &8
1.2.1  $## WAk & 4> 7 P-PAMAMA (1.0 ~
3.06) & ML

@ BRAE THE ik 24 b J5 , 515 &
55 EDA K 1 ok K, CO, 78 /B %5 W vh
50 C [ W 24 h, o i Pe s, 19 2040 200 FAURIR
F T PR S At e 5 5 A MA 7R R P
B 24 h (50 C) i U ¥, 153 P-0.5G. ZIE
UL WD OB, BV AT 75 3 0 2 0 R R AR (O
B G ) T AR (o Ry TR ) A ARIR & 4
o /NER L R R R
1.2.2  HEMRE 75 F B S W06 K

P15 1 %48 P-PAMAM 5 3 & 2 f%5119 2,4-
TR LR W R (DHBA) fE BB h R 24 h
(50 °C) , itk PRV T8 R4S B A BRI L 1A P-
PAMAM-DHBA. ¥4 Jir 15 e A4 15 4 42 LA BR 25 oK
MBS, #34% 5 SnCl,-2H,0 g8 & 7~ DL 1: 2 ()
R LG B L6 A5 A B TS K Y A& IR (THE) ) 78
50 C [ 24 h, )i 5 e 7K THE (# £65 #R2 43 )
VRV I A E R Z2 vk, BT A5 580 Sk PH 2 9 AN TR
YRR 7 7 B G 4 P-PAMAM-DHBA (1.0
~3.0G)-Sn( ). i 72 WoR & E 2 (LA 1.0G
o)

P-PAMAM-SA (1.0 ~3.0G)-Sn ( 11 ) 1 & 1%
5 P-PAMAM-DHBA(1.0 ~3.0G)-Sn( I ) 4 & A
A REARAL. X FhZ D4 EDA 5 MA R 5k b
T Wb BUR AR 5 4 F 1 5 3, IR R g T [ AR G A
Ty vk L Al AR 1 5, B D O R R
VEUE, BV AT SR AT N — 25 BN, dkE S T WA A K
PAMAM 3o 72 v 4 — 25 J2 I 349 75 080 1 2 188 4t 2
FEPI A 2 i AR TR R 8 S B9 EDA 1Y
FH B S MA Y B35 2% mT b 2 {1 ok
TR EDA 5§ MA B3R 2. 1 B, B &
MIBC G AT T K5 — A ML R R A R 4
AV, B AR B AR AL AR SR B S o i
A SR B T A AR 8 TR
1.3 #E4LSEL

PEAL S AL R B 3 B 4R K 0.1 mmol il AN
30% H,O0,¥% T — & A us Rl A — & & 1
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Scheme 1 The procedure for the preparation of the polymer-supported dendrimers
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Scheme 2 The procedure for the preparation of P-PAMAM-DHBA(1.0G)-Sn( II )
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/fﬁ/f’t?ﬂj , Eﬁﬁﬁg E/:J ?ﬁgFi&ﬁ?}i@ fi@}ﬁx#ﬁ)ﬁ%’c Table 1 ICP data of complexes
TEYI I GC Fl GC/MS HEF7 R AF. B 4 4L 2 N 0L 7S Generation HBA- ICP data (%)  SA-Sn( 1)
=HHE 3. Sn( 1)  DHBA-Sn( 1)
o o 1.0G 14.31 14.99 17.50
Rl—(”?—Rz%’ Rl—(”?—O—Rz 2.06 9.03 10.33 15.78
202 3.06 6.17 8.26 10. 59

Scheme 3 The B-V oxidation of ketones with hydrogen peroxide
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2.1 EAFIRLE
2.1.1 #I4p

S Bk, P-PAMAM (1.0G) f1 P-PAMAM-SA
(1.0G)-Sn( ) £ #h ikl WL 1Al 1.
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Fig. 1 IR spectra of chloromethyl polystyren (a), P-PAMAM
(1.0G) (b) and P-PAMAM-SA(1.0G)-Sn(Il) (c)

MELAE I A] DL ) A R B AR o K
HB A W ¥ B BT W 7E 1736 em T
LT ERARRAE 0, DI NG IR R S & Tk
AT T SR MR N, 7E 1643 e¢m 'l 1542 cm !
i 9 C=ONHR T 58 IE 4 2l R i e, K W] 2 —
J¥ie 55 TN s R HY T 1) i Ak B L 2 & E AT, BT A Gk 2
75 Ak 347 150 H R M i - B AR IR 4 B R B
Bk . P-PAMAM-SA (2.0 ~3.0G)-Sn( II ) A1 P-
PAMAM-DHBA (1.0 ~3.0 G)-Sn( I ) (Y214} itk
Pl 5k 7 A [R] ) 2
2.1.2 FCAY S I E

XF T BAC A T 8 O i A ICP 3 b ik
177 sWE , g g5 R W3 1.

M 1A LLAE H, BAR TR ], (3 A — 4% %]
AR ECA W Sn B i AR B KR B 1S i A e
FEAR. Sn( 1) B )2 540 FIE R Ly N R+ K&
RIS AR , B B B i 0 Rl A AR
BT 0 AR A ICP SRAE A B Sk B A4S 2]

T AL, 3k T BE & BT R A AR 1 R
ARGy —F A LA AR 56 B AN 58 42, A 2850 T 44 B0 A Uk
A B E RN RE. 53— T T ARDIR 4 e A
W IRAETE R I 25 I B A AT RE LS /IN e T8 3k
R e R w5/ TRESY,
AT 8 8% 7 F 0 75 o b BRI EA BT 4R . 59 41 P-
PAMAM-SA-Sn ( 11 ) iy & 0K Sn & & & T P-
PAMAM-DHBA-Sn ( I ) £ %% Sn & &, 1 P-
PAMAM-DHBA-Sn( Il ) f#4CH Sn & & & T P-
PAMAM-HBA-Sn( Il ) &% X #) Sn & &, X #] fig &
BT 2,4- F0 5 0% I A BB A PR L R 6 3 R
FH T A1 FB1 118 2 35 2 190 D TR 7 408 3 35 2 FR R 470 [
(¥R HA F T Sn [RlE 5 325 g O J5 7 Fi s R
Bl LA N D A [ B — A 5 R 1 2 ) 3 BHL X
BN JE A
2.1.3 XPS

h T — AR, AT
XPS 435l FAE T BLAA (B A ¥ A1 SnCl, -2H,0 1))
ML F BB, 8k A T G 5 AR R 8 e 4
B REM AR Ak, R0 8 e 5 T R TS A 0. FR
i1 L P-PAMAM-SA ( 1.0G ) 1 P-PAMAM-SA
(1.0G)-Sn( II) i >k 25 2 e A J5t O L 1 RE 3
(14 78 AR AR B, 00 7 245 SR WL 36 2.
Table 2 XPS date of the complex P-PAMAM-SA (1.0G)-Sn( 1),
the ligand P-PAMAM-SA(1.0G) and the salt SnCl, -2H,0

Binding energy (eV)

XPS peaks AE, (eV)
SnCl, -2H,0 Ligand Complex
Snzys,2) 487.5 — 486. 8 -0.7
Cl,, 198.6 — 199.7 +1.1
N, — 402.0 402.5 +0.5
— 401. 1 401. 8 +0.7
— 400. 2 400.7 +0.5
— 399.4 399.6 +0.2
0, — 533.1 533.2 -0.1
— 531.8 532.2 -0.4

45 SnClL,-2H,0 ' Sn (455 REAH LA, L&
P Snyy s, BIES A REREAR T 0.7 eV 51X U 7R T
H Wb Sn JA B R T 2 %% [ AE SnCl, -2H,0 #)
L 25 B A T T . AR T S W R A v g B
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T 240, {5, X4k B EE AR i) e g A Ak
BRI LRy FR it  (H Wt e st 0y O 45 5 REJL T 1%
A ERAZA, WX A 0 WA S B, 1M 5
L0258 BERIR T 0.4 eV, X UL L & W E
BOEFEH, Sn B T O BFEES, JE L O-Sn
BONMAERZIE LW OB FaEERS, &4
R TR FIRTER AP B 4 41 N, 55, X5
S G AAR T i AU RS R B L T B Rl . 4
N 45 AR 3 FHE 7 0.5,0.7,0.5 F10.2 eV,
UL RO | S IR 3 A NS T
Be A, T R R R N WA S L 47, A SnCl, -
2H,0 M LE BL G CL, Mg G aestm 1 1.1
eV, XEWH CL W T=HEARSY T
SnCl, - 2H, O £ Jif % fik. P-PAMAM-DHBA (1.0 ~
3.0G)-Sn(I) i Snyys,,,0,, N, I Cly, 945G RERY

AL B 5 P-PAMAM-SA (1.0 ~3.0G)-Sn (1) i
55 R ny S A g AR L.

XPS Fedi i W1, Sn A AL Hh [ % 2 B T AL
M HABTER R & o0 7 By = b 5850 19 N JE B
Be &Y, ixX 5 1CP il 72 i 45 S AH — 2.
2.2 BL& YL ER R Baeyer-Villiger & 1€ [z [z
R
2.2, 1 TR EC A AR EC BE A P R 2-4 W o
1) B-V Ak S A5

PL 30% B BUEIK AL, LT, 4- 0N B
REER]LAE90 CR, #3289 R L & W X 2-
A WIGE IR 1Y) B-V 404k 52 07 9 A Ak P e B 9T & IR
A [R] 4 B 07 B 8] Y, 3 844 A 51 44 3k 20 AR 4 1Y
EALROR | AR 45 3 W3R 3.

Table 3 B-V oxidation of 2-adamantanone catalyzed by different complexes

Cat.
H0,
O

O O
] Conv. (% ) ,Sele. (% ) ,TON ( mol/mol)
ot HBA-Sn( I ) (2012 DHBA-Sn( 11 )" SA-Sn( 11 )¢
1.0G 98,100 ,27 98,100,26 99,100,22
2.06G 93,100,41 95,100,37 95,100,23
3.06 88,99,56 90,99 ,43 85,99,32

Reaction condition :2-adamantanone 0. 1 mmol,cat. 3 mg,30% H,0, (2.0 eq) ,1,4-dioxane 3 mL,at 90 °C ;Reaction time:"15 h,"24 h,°12 h

3 MBI R, 3 R AS TR G AA 1 — AL 3] =
AR 1485 TE A 0 oF 4 W o T 14 41 2 17 349 A 6 - 11
R AR T P 3150 B 285 A R0 T DAAR e 1) 7 Ak 4
W A T e e 3 C, 396 i HL 5 L DT AT A X
SEK 1 2R A T, A AR R R 75 5 16 AT AR A [
RFIVE T, PR A 2 26 1 X 1 99% |, Bl 25 1
PR ER 3G T, I 1) % A R 3B e D, v DA
1. 0G Mt Ak 500 1 e Ak % f 5, 3. 0G it & W 1 6 Ak
RAEGAR (H % AL B0 58 7R A R R 44,3, 06 {4k
F AL B B L T 1. 0G JiE 4 ) 1 e Ak B 1%
X % B A BB R 23 A R EL A T 1 A
X AT AR S EC A B o UL B RS
M FE AR A A G, T AR AT & 3k 2 4 [ 19 i 1k
R, X6 95 e 2% HE A A 1) i AR R T R 15 b,
2,4 R R DR W G U T A Ak R RS RO 24 h g
B0 35 R FR 8 A 1 i E R L 12 h BT 5 Al
JRE . 35 40 B DR TR A A 1 A Ak ) B A i AR

A HAER R,

T =AU 2 — AU RAR R AR R B T
P B WM AL T P D LT LS — AU TS
U AR, B 58 I 2 AL 3R] £ A [R] 3 0]
245 W e D P9 A T S A ) S 15 0, A 5P i A2
o AR B0, AR xt e 2R B A B 1) B-V 4R Ak
o7 P A1 DL
2.2.2 PG 24 WIGE A B9 B-V 484k BN Y R
M

VRIS 24 W e B B B-VBC N B R R 2 LG
B 5 1), AN TR B A 2 5 R R AT I SO I A
TR F A T P AT R R 22 S, DR O R AT s B e
LI AN ER R GO R LR O TR
TR LK TGRS JCOK R DY S I S A AL
R BT 3 M RC A Y 5 — AU T S W X A T
W TR 24 W e B Y B-V AR AR SR B R AR 17 B
(F4).
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Table 4 Catalytic oxidation of 2-adamantanone in different solvents
Temperature Conv. (%), Sele. (%)
Entry Solvent
(C) HBA-Sn( 11 )* DHBA-Sn( 11 )" SA-Sn(I)°
1 1,4-Dioxane 90 99,100 99,100 99,100
2 Toluene 90 19,91 17,95 22,95
3 Nitrobenzene 90 70,99 75,99 79,99
4 Chlorobenzene 90 18,90 20,95 23,95
5 Ethylacetate 70 73,96 77,96 76,96
6 1,2-Dichloroethane 70 82,99 84,99 86,99
7 Ethanol 70 72,99 83,99 83,99
8 Acetonitrile 70 28,92 25,95 28,95
9 Methanol 50 25,92 21,95 22,95
10 THF 50 43,93 42,96 45,96

Condition :2-adamantanone 0. 1 mmol, Cat. 3 mg,30% H,0, (2 eq) ,solvent 3 mL;Reaction time:*15 h,"24 h,°12 h

SRR, RA DL S I R IR i
PR 077y e B M 2435 5] 99% LA L, FF A K
LR TG A LRI K LB W e Ak R ]
KB T5% oA, 7 R B PE AT IK B 95% UL | 7
H BT THE v, IS 9 6 b 22 R0 7™ ) 38 B Pk 3 3%
1%, PR = A8 7S B 2 24 WILGE I 1Y) B-V SR 1Y) Fe
R (H PR 28 55 10 0 B VE 6 2 B Ok i
SV P 3 R A R R ) R
2.2.3 4k EE A

4 P-PAMAM-SA (1.0G)-Sn ( T ) W fi 1k
F, AE R R RN S5 4T, 25 %% A Ak 550 6T 4 W ot i
B-V Sk S I 11 F 520l FH 1 i Ak g i 15 4 2R
LA 2.

100

m]
\D
80 H——n

60

40}

Conversion (%)

20+

0

1 2 3 4 5 6
Recycling time of catalyst (h)

Fig. 2 The effect of recycling times on the conversion

Condition ; substrate 0. 1 mmol,30% H,0, (2 eq),Cat.,3
mg,1,4-dioxane 3 mL,12 h at 90 C.

W e B, A AR R B B 26, AR AL 3R B 42
6 WLLJG , HEAL TG PE AR T 20% (IS W) 4% 1k
Ky 80% ) i HAE AL R B 16 A AT 3 R
A AR A 2 TEJ5 3 Uiy 352 A1 ] o B AR
AL 3k R T AR AL i e b A A R TP A B R T
Kt — i n AR X AR E , B —E 1Y
A2 (.

2.2.4  Xf HE A AL S A BT 5T

B 1 2- BRI , 53 A1 — 28 i 73X A B AR
F vt 2l ST ORI A TR BN T LV R X
Py 1) 2 A 3 R 7 0 ) T R R R R, T 4G R
nk s prox.

R R BoR , et R AL IR LT, B 2-
WGBSR 51, 20 Sl 2R O L 4-F R 30 2 R L 2-
FEA O A-BUT BRI OB 280 T B FA AR \3-H
-2 PR AT 4R -2 s vl DL 309% HL, 0, %
AT 2 A= B-V R, He B 2- YB3 R AT 280
THEIR OB A, AR W B B A AROR 7 gk 4
HRE

G 25 5 B AR, 2 T LG ERER N A/
T RS B AR 5 TE K ) R
TUER, DR I A 700 6 B 132 i 2 B H1% A e 4 AL T
P T ER C R B 5% AL AN I ER NG A S5 O
I CBA L NG E WS JCHR R By K HE S AR
EIUE. XTI ARCT BRI D, Tk
S 1A A RN, T T I 26 AL R A AL B-V
JO7 I, S #E5 TR Hh B Fk R SR A TS T T
M. Ak AN A o R R A A
ABE R 7, R BB AR B R T LR T =
W R AR T B 5 B Sn 5 RS TN
JLIR B SR A T i YRR RDEUT DU 9 B il A2 X
NG, RIRT SO0 Y 1 B AT R HLEE TR 2 X
S 1 AR B —E B, B LR TR 26 06T, 4-
FP R PR LR D 4-80 T R B0 OB Y B AR B 8
TEC AR, i FRCT 3 A I L BN K T R
PEF O, BT DL 40T HE PR O R ) e AL AR
T A-HIEIA OB X T 2-H B B R A 280 T
P C IR B A A, TR B R A L B AT R Y S ]
A BEL T AN M) 480 Al 700 2 T Rk Al , DT 5 BBCHE e
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Table 5 B-V oxidation of several ketones catalyzed by (1.0G)-Sn( Il )

Conv.(%) , Sele.(%)

Substrate Slovent Product
HBA-Sn(II)*** DHBA-Sn(I1)® SA-Sn(II)°
@ 1,4-Dioxane’ 99, 100 99, 100 99, 100 @
0 0
0 (0]
é 1,2-Dichloroethane 92, 100 90, 100 99, 100 0
o) O
é 1,2-Dichloroethane 63, 100 81, 100 80, 100 @
0 0
Q
Ethanol 90, 100 87, 100 93, 100
CH3 CHj3
(o) O
CH;, Ethanol 30, 95 22,94 35,96 Q
CH3
0 0
Q
Ethanol 95, 100 90, 100 96, 100
C(CHs)s C(CHs);
0 0
C(CHs)s3 Ethanol 17,95 9,90 23,91 Q
C(CHs)3
i
CH;3;—CHy— (le C CH; Chorobenzene 99, 100 97, 100 98, 100 CH3—CH2—$H—O—C—CH3
CH3 CH3
i 1
CHy=CH=CHC=CH3  Chorobenzene 99, 100 96,100 98,100 CHsGH-CH2—0O—-C-CH,

CH3

CH;

Condition; substrate 0. 1 mmol,30% H,0, (2 eq) ,Cat. 3 mg,solvent 3 mL,at 70 °C. Reaction time:"15 h,"24 h,°12 h;

4 The oxidation reactions was carried out at 90 °C .

PRI AR T 4-F1 HE PR O AT 4-50T 2R .
Hy T A 2 TR 57 BEL /S T80T 3k, i L 2-FR R 3R
) 14 % AL M g T 2800 T SR B R X 3 IR
P4 J J7 T LB I 3 - FEY A -2 - TSI A 4- P -2 -
HT T itk R e A S 9 s )2 LB AR /DN, BT LA
20 A WG AL R Bk 2-FF 2R O A 240 T 3
PR SRR B PN TR B9 2 R 2R B 90% A, e
Pl S8 Ak 14 i 28 PR R 00 R FE R A ) 99%
FeATXAE A P-PAMAM FiI - A AR N #) B (A
P-PAMAM-SA , DI N HA SnCL, -2H,OF % T ,30%
H,O, S AL YR (1 B-V S AL S AT T % 55, 45
E W AR X 2 AL & W A7 A8 T, R i AR TR AR AR
H, 0, %A AL BB ) B-V S840 52z 1 45 2R 4[], 9 A
RE AT 1 2% A S ARV 1) TR D PA TR 3 58 43 15 B X
(9 B-V S S I B AT HE AL T 1R A R S Bk R

MR 20 7 4@ Sn BLE 1.
3 #Fig

i 2ok [ AR A BT 1 i M A SR T i - R R
Oy TRERCEN A B L, X REOIR 20 1 S0 [l Y 2 25 53 i1
Jil DHBA FI SA AT 2Mi, & % T P23kt 6 4
&) Sn LY. IR, ICP Al XPS 45 T Bl e i
LA PS5 H HEAT T 3R AL, IF K X e B T 5 )
FFHC@HE’J B-V Sk S Rz 1) A AR A 59D, BF 5 A AR
PEfE. 45 F £ W L DHBA H1 SA Sy it 44 ) 41 £k 71
HA LA HBA Ay 2 A B4 4 A 700 R AL RS v i AL 785 1
JEG 00 ) B AL R T 45 77 W e Ak B . FRATT RS
3 Foft A [ T 1A A A 500 2R A LA i B, A R R O
PP A i 1) T 5 0 LA A 1 < T A 1 A [
BRI A5 PF T, 58 BRI I I T fi L, 2 SHE AR 2R



480 mooA F ¥ 2013 4F
r g A ) AR R X 10 B AR 9 A ) AS A3 5 i e R 24 B =Y J0F AR AR & IS T

TR0 4 885 5, [ At 5 W i1 R0 6 A 35 4
BEAE AR S AR AR 2 LAAT BIL 7 23 S BRABORE IR
TR, ST A Y [ AR AL R A R B o
7 U5 o B LR AR A T B ) R R
ST I 0 1) HE T 5 L3R 58 A G AR vk HL 0, 0 A

B BRIE T ER R A S AL, ool T SRR AR 1 R
(1 AL , R W % AL 3 AN 7 Wy e PP, BRI
IO ] 2 52 7 28 A7 i AR ) 00 A, 7 245900 o i) AR
B K AR 25 0 & B 2 SR AR A &R BAT T T
M.

REFERENCES

—_

Baeyer A, Villiger V. Ber Disch Chem Ges,1899,32.3625 ~ 3633
Baeye A, Villiger V. Ber Disch Chem Ges,1900,33.858 ~ 864

Sanchidridan C J,Ruiz J R. Tetrahedron,2008 ,64:2011 ~2026

O 0 N N R W

w R W N = O

Corma A,Nemeth L. T,Renz M. J Catal,2003,219.242 ~ 246
Lei Z Q,Wei L L,Ma G F. Catal Commu,2008,9,2467-2469

NN = = = =
- O v o 9

Lei Z Q,Ma G F,Jia C G. Catal Commun,2007,8:305 ~309

[N S T
R VS I S

Brink G J,Arends I W C E,Sheldon R A. Chem Rev,2004,104,4105 ~4124

Kawabata T, Fujisaki N, Shishido T,Nomura K,Sano T,Takehira K. J Mol Catal A :Chem,2006,253:279 ~ 289

Kawabata T, Ohishi Y, Ttsuki S, Fujisaki N, Shishido T, Takaki K,Zhang Q,Wang Y, Takehira K. J Mol Catal A ;Chem,2005,236:99 ~ 106
Dutta B,Jana S,Bhunia S,Honda H,Koner S. Appl Catal A :General,2010,38:90 ~98

Alegria E C B A,Martins L M D R S, Kirillova M V,Pombeiro A J L. Appl Catal A:General,2012,443-444.27 ~32

Xu H J,Zhu F F,Shen Y Y, Wan X, Feng Y S. Tetrahedron,2012 ,68 :4145 ~ 4151

Chrobok A,Baj S,Pudto W, Jarzebski A. Appl Catal A :General,2009,366:22 ~28

Chen C X,Peng J S,Li B,Wang L L. Catal Lett,2009,131:618 ~623

Kotlewska A J,Rantwijk F V,Sheldon R A, Arends I. W C E. Green Chem,2011,13:2154 ~2160

Steffen R A, Teixeira S, SepulvedalJ, Rinaldi R,Schuchardt U. J Mol Catal A :Chem,2008,287:40 ~43

Corma A ,Nemeth L T,Renz M, Valencla S. Nature,2001 ,26 (412) ;423 ~ 425

Zhang Q H,Wang S F,Lei Z Q. Chinese Chemical Letters,2007,18:4 ~6

Lei Z Q,Zhang Q H,Luo J J,He X Y. Tetrahedron Letters,2005 46 :3505 ~ 3508

Li C L,Wang J Q,Yang Z W,Hu Z A, Lei Z Q. Cata Commun,2007,8:1202 ~ 1208
Li CL,Yang Z W,Wu S,Lei Z Q. React & Funct Polym,2007,67 :53 ~59

Lei Z Q,Ma G F,Wei L L,Yang Q L,Su B T. Catal Lett,2008 ,124:330 ~ 333
Li CL,Lei Z Q,Ma H C,Wu S,Sun Q S. Journal of Dispersion Science and Technology,2012,33(7) :983 ~989
Yang Z W,Kang Q X,Ma H C,Li C L,Lei Z Q.] Mol Cat A:Chem,2004,213:169 ~ 176



N

4 2R BOIR T RE W 2 T SR B B A ) BB S AL B Y Baeyer-Villiger 4k 5 B 1 REHF 5 481

SYNTHESIS AND CATALYTIC PROPERTIES OF FUNCTIONAL DENDRITIC
TIN COMPLEXES FOR BAEYER-VILLIGER OXIDATION OF KETONES

Cui-lin Li', Zi-qiang Lei’, Heng-chang Mang’
(' Colloge of Chemical Engineering, Gansu Lianhe University, Lanzhou 730000 )
(* Colloge of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070)

Abstract Different generations of polyamidoamine dendrimers were successfully incorporated to chloromethyl
polystyrene through solid phase synthesis methodology. The peripheral amino groups on these dendrimers have
been modified by 2,4-dihydroxybenzaldehyde and salicylaldehyde, respectively. Then the ligands reacted with
SnCl,+2H,0 to obtained chloromethyl polystyrene supported dendritic Sn complexes. The ligands and
complexes were well characterized by IR, ICP and XPS. The complexes as heterogeneous catalysts show
promising catalytic activities for the Baeyer-Villiger oxidation of cyclic and acyclic ketones with 30% hydrogen
peroxide. 2-Adamantanone, cyclopentanone, 4-methylcyclohexanone, 4-tert-butylcyclohexanone, 3-methyl-2-
pentanone and 4-methyl-2-pentanone have all been oxidized in a reaction catalyzed by these complexes at 70 ~
90 C in different organic solvents, affording the corresponding lactones or esters with high conversion
( >87% ) and selectivity ( >99% ). Compared to the Baeyer-Villiger oxidation of ketones using complexes
with different ligands ( 4-hydroxybenzaldehyde, 2, 4-dihydroxybenzaldehyde and salicylaldehyde ), it was
discovered that ligands played a vital role in metal loadings and the catalytic activity of the complexes. Among
them , salicylaldehyde modified complexes were found to be the optimum catalysts as they had the highest tin
content. The catalysts could be obtained in a simple and efficient manner using environmentally friendly oxidant
under mild reaction condition. Moreover, the catalysts can be recycled for several times without losing
significantly the catalytic activity.

Keywords Dendrimer, Sn complex, Baeyer-Villiger oxidation, Hydrogen peroxide



