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Scheme 1 Reduction of formyl functionalization resins by NaBH, under MI-PTC

1
Merrifield
200 ~ 400 mesh 1% DVB 1.24 mmol Cl/g
la~c 8
NaBH, CTMAC
TBAC 400 PEG-400
AR
BTHAC
NaOH
1:1 /
35- Merck-Schuchardt
= 9% AR
DMF THF .
CEM Discover
Thermo Nicolet FTIR AVATAR 360
GmbH Vario EL-I[ .
2 la~c
50 mL
200 mg la~c
30 min NaBH, la~c
3 NaBH,
5% NaOH
3% HCI
2a~c.
3
MI A
p- -3-
1c p- -3-
2c 1.
38% 26% 1 2 THF/H, O
96 %

1 6 9% 1 4 . DMF

Table 1 Influence of various solvents

Conversion %

Entry Substrate Solvents

MI? Ab
1 1c DMF 15 mL 76° 49¢
2 1c C,HsOH 15 mL 38 26
3 1c THF 15 mL 57 85
4 1c THF 12 mL +H,0 3 mL 87 93
5 ¢ THF 7.5mL +H,0 7.5mL 92 91
6 1c THF 3 mL +H,0 12 mL 96 89

#Conditions 60 W power microwave input 60°C reaction temperature 30
min reaction time and TBAC as phase-transfer catalyst " Conditions
Heating in water batch 60°C reaction temperature 24 h reaction time

and TBAC as phase-transfer catalyst © Reaction temperature was 80°C .

80°C
76%  49% 1 1. THF/
H,0
THF 12 mL THF + 3 mL H,0
1 4 Tamami
NaBH,
939%
87 % )
96 % THF
3 mL THF + 12 mL H,0
1 6
89%
€, 80.4 " THF
€S
7.6%
THF
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85% 5
57% 1 A
THF la~c 2a~c 3.
THF
THF
26
- Table 3 Comparison of conventional heating with microwave irradiation
BH4 Ab MI¢
+ - a
Q" BH; Entry Substrate® 7 Time Conversion T  Time Conversion
C h % C min %
» 1 la 60 24 93 60 30 100
: 2 1b 60 24 87 60 30 99
4 3 e 60 24 91 60 30 100
MI-PTC 4 1c reflux 48 95 reflux 20 97
p- 3- *1a p-formylphenoxymethyl resin 1b  p-formyl-2-methoxyphenoxymethyl
resin 1¢ p-formyl-3-methoxyphenoxymethyl resin  ” Conditions Heating
1c 3
’ P in water batch BTHAC as phase-transfer catalyst and 3 mL THF + 12
¢ 2. mL H, 0 as solvent ¢ Conditions 60 W power microwave input BTHAC
BTHAC as phase-transfer catalyst and 3 mL THF + 12 mL H, O as solvent
TBAC
400 PEG-400 100 300 W
3 118°C  125°C.
26
90 % PEG-400
78% NaBH, 60 W 90C.
60 W. 3
Colomna  *
24 h . 48 h
Xu A
95% 3 4
Crabtree »
. 95%
dihydrogen bond
3
NaBH,
Table 2  Influence of various PT catalysts under MI-PTC* ) PTC
Ent Substrate PTC C i -
ntry ubstrate s onversion BTHA* BH;
1 2c BTHAC 100
2 2c PEG-400 78 7 MI-PTC
3 2c CTMAC 91
4 2c TBAC 96

*Conditions 60 W power microwave input 60°C reaction temperature 30

min reaction time and 3 mL. THF + 12 mL H, O as solvent
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MICROWAVE-ASSISTED REDUCTION OF FORMYL SUPPORTED
BY CROSS-LINKING POLYSTYRENE RESIN

HUANG Qiang LONG Quan ZHENG Baozhong
Department of Materials Science and Engineering ~ Yunnan University ~Kunming 650091

Abstract  Three cross-linking polystyrene resins functionalized with formylgroups p-formylphenoxymethyl p-
formyl-2-methoxyphenoxymethyl and p-formyl-3-methoxyphenoxymethyl were reduced by NaBH, under phase transfer
catalytic conditions coupling with microwave irradiation MI-PTC  and three benzylhydroxyl resins the Wang resin

Sasrin resin and a mnovel p-benzylhydroxyl-3-methoxyphenoxymethyl resin were correspondingly obtained. The
preparations of these resins were carried out under heating in water batch and microwave irradiation. The reaction
monitoring was performed by FTIR and the contents of hydroxyl groups of target resins were determined by nitrogen
element analysis involving derivative reaction of 3 5-dinitrobenzoyl chloride. The influence factors such as solvent
and phase-transfer catalyst were experimentally investigated. The optimized solvent was THF/H,0 among DMF

ethanol THF and THF/H,O and the optimized phase-transfer catalyst was benzyltrihydroxylethyl ammonium
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chloride BTHAC among BTHAC PEG-400 cetyl trimethyl ammonium chloride CTMAC  tetrabutylammonium
chloride TBAC . However the mixture ratio of the optimized solvent was different for reations with traditional
heating and microwave irradiation. Under heating in water batch the optimized solvent was 12 mL THF + 3 mL. H, 0
while that was 3 mL. THF + 12 ml H, O under microwave heating. The polymer-supported formyl groups were almost
quantificationally converted into hydroxyl groups in 30 minutes under the optimized conditions and 60 W power
microwave input while under the traditional heating the reaction time exceeded 24 h and the conversion extent of
formyl groups was somewhat less. Compared with that of conventional heating the reduction of formyl supported by
cross-linking polystyrene under MI-PTC by NaBH, was a good method with short reaction time and improved
conversion.

Keywords Microwave irradiation Phase-transfer catalysis Formyl polymer-supported NaBH,





