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Preparation of Boric Acid Resin and Its Catalytic Performance Evaluation on the Biginelli Reaction LI Wen-jing, CAl
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Abstract : The resin containing boric acid group was synthesized using styrene , divinylbenzene and 4-vinylphenylboric acid as the
starting materials and AIBN as the initiator. The content of active boric acid groups could be tuned by adjusting the preparation
process.The content of active boric acid groups of the as-synthesized resin is up to 0. 562 mmol/g, as determined by Pinna alcohol
adsorption method.Several boric acid resins with high content of active boric acid groups were selected to catalyze the Biginelli re-
action,and the reaction conditions were optimized.The results showed that the Biginelli reaction of ethyl acetoacetate, benzalde-
hyde and urea was catalyzed by boric acid resin with active boric acid group content of 0. 486 mmol/g.Under the optimized condi-
tions,0. 412 g/ (1 mmol ethyl acetoacetate) of catalyst dosage,acetonitrile as solvent and reflux for 36 h,the product was isolated
in a yield of 71%.The resin can be recycled and reused for several times with limitede decrease in activity. The method is also
suitable for aromatic aldehydes with different substituents ,2-thiophene formaldehyde and thiourea,and a series of 3 ,4-dihydropyri-
midine-2-ketone derivatives (DHMPs) can be obtained in a moderate yield.
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Fig.1 Synthesis of 4-vinylphenylboric acid
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TR R 144 ¢ AR T, =5 65% , 16 55,
188.2~189.0 °C ( 3CHk' "/ {4 :185~189 C)

"HNMR ( DMSO-d, ,400 MHz) ,8:8. 02(s,2H,
OH);7.77(d,2H,J=7.6 Hz,ArH) ;7.43(d,2H,
J=7.6 Hz,ArH) ;6. 73(dd,1H,J=17.7,10.9 Hz,
CH=);5.87(d,1H,J=17.7 Hz,=CH,) ;5. 28
(d,1H,J=10.9 Hz,=CH,), “CNMR ( DMSO-
d,, 101 MHz), §: 139.0, 137.3, 134.9, 125.6,
115.2,
1.4 BHERRAR BB AL

S SCHRL 9 ] W 1 GBI R BE A% i , 2 i
A& 2 FioR, LA PS-DVB-BA-1 M, % 1.6 g
K 0.4 ¢ 4-L IR FEIRMIR 0.5 ¢ LMKk
#.0.1 g OP-10 A E 5 mL LB, IRE4] 10
R A, 0.1 g IBINAE] 45 mL K&K
AR e 2 I 8 VA R IC IR B, KR
WA MAZAW B, FHRZ 80 C  HE 2= 740
WA, P 800 r/min, A 1 mL HI |
0.2 g AIBN,7E 80 °C /%) 4 h,85 C ¥ 1 h,
90 C i 1 h,95 C i 1 h, Jh 58 e , %
PR IR RSOV B B R S R T
LR TR SR e g, 153 2.45 g H A
¥R PS-DVB-BA-1 B Ig, /=% 98%

A X X
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Fig.2 Synthesis of PS-DVB-BA resin
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S CHR[16] VL 5-2 F i F-4- 4 3 -6- 1 -
3,4-Z AW E-2-1 ((Wa) R, & s 2 an gl 3
Fii7R o K 130 mg( 1 mmol) Z W 2 R 2.1 319 mg
(3 mmol ) KX H [ 180 mg(3 mmol) JRZE 412 mg
B PS-DVB-BA-7 (0.2 mmol B(OH),) I 5 mL
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5-CE I -A4-IK F-6- ] -3 4- A W E-2-
Bl (Ma) . (6 E A, m p.207. 8 ~209.0 °C (X
k7 . 206 ~207 °C) , 7% 71%, 'HNMR ( DM-
SO-d, ,400 MHz) ,8:9.17 (s, IH,NH);7.72 (s,
1H,NH) ;7.37~7.28(m,2H,Ar—H) ;7.25~7. 19
(m,3H, Ar—H);5.14(d,1H, J=3.4 Hz,CH);
3.98(q,2H,J=7.1 Hz, OCH, ) ;2.25 (s, 3H,
CH,); 1.09 (t, 3H, J = 7.1 Hz, CH,CH,0).
BCNMR ( DMSO-d,, 101 MHz), 8: 165.6, 152. 4,
149.7,149.5,127.6,125.92,125. 88,99.0,59. 8,
54.2,18.3,14.5,

5-C A R F-4-(4-= 0 3R 3L ) -6-H 3
3,4-Z A MENE- 2 ( 1b) . A fEA  m. p.178. 5~
178.9 °C (SCHA"E . 177 ~ 178 C) , 7% 50% .,
"HNMR ( DMSO-d,, 400 MHz), 8:9.29 (s, 1H,
NH);7.83(s,1H,NH);7.71(d,2H,J=8.0 Hz,
Ar—H);7.46 (d,2H, J=8.0 Hz, Ar—H);5.23
(d,1H,J=3.3 Hz,CH) ;3.99(q,2H,J=7.1 Hz,
OCH,);2.26(s,3H,CH,);1.09(t,3H,J=7.1
Hz,CH,CH,0) ., “CNMR ( DMSO-d,, 101 MHz) ,
5:165.6,152.4,149.7,149.5,128.4(q, J=31.3
Hz),127.6,125.9(q,J=4.0 Hz),124.7(q,J =
273.7 Hz),99.0,59. 8,54.3,18.3,14. 4,

5- 58 ik Fe-4-( 3-= U 3 R 3L ) -6-H -
3,4-EWERE-2-F (M) . A EEA, m. p.168. 3~
169.5 C ( X (. 172 ~174 C) , 77 % 51%,
"HNMR ( DMSO-d,, 400 MHz), 6:9.30 (s, 1H,
NH) ;7.83(s,1H,NH) ;7.67~7.50(m,4H, Ar—
H);5.25(d,1H,J=3.4 Hz,CH) ;3.99(q,2H, J=
7.1 Hz,OCH,) ;2.26(s,3H, CH,);1.08(t,3H,
J=7.1 Hz, CH,CH,0), “CNMR ( DMSO-d,, 101
MHz), 8: 165.6, 152.4, 149.5, 146.7, 130. 8,
130.2,129.5(q,/=31.3 Hz),124.6(q,J=273.7
Hz),124.5(q,J=4.0 Hz) ,123.4(q,J=4.0 Hz) ,
99.1,59.8,54.3,18.2,14. 3,

5- A PR FE-4-(2-WEM L) -6-H1 -3 4- T
mERE- 2P (d) . HERA, m. p.210.7~212. 1 C
(CHR B . 210 ~ 211 C) , 7% 52%, "HNMR
(DMSO-d, , 400 MHz) ,5:9.29(s,1H,NH) ;7. 88
(s,1H,NH);7.35(d,1H,J=5.0,CH_);6.96~
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6.82(m,2H, CH,_);5.41(d,1H,J=3.6 Hz,
CH);4.06 (q,2H,J=7.1 Hz, OCH,);2.22 (s,
3H,CH,);1.17(t,3H,J=7.1 Hz, CH,CH,0)
“CNMR ( DMSO-d,, 101 MHz),$8:165.5,152.7,
149.3,149.1,127.1,125.1,124.0, 100. 3, 59. 8,
49.8,18.1,14.6,

5-C Ak B -4-(4-H SE B ORI ) -6-H -3, 4-
T W E-2-T (e ) . P [E A, m.p. 206.9 ~
208.4 °C (SCHRN . 203 ~ 204 °C), 7 55%,
"HNMR ( DMSO-d, , 400 MHz), 8:9.15 (s, IH,
NH);7.67(s,1H,NH);7.15(d,2H,J=8.7 Hz,
Ar—H) ;6.88(d,2H, J=8.7 Hz, Ar—H) ;5. 10
(d,1H,J=3.3 Hz,CH) ;3.99(q,2H,J=7.1 Hz,
OCH,) ;3.73(s,3H,0CH,) ;2.25(s,3H,CH,);
1.11(t,3H, J=17.1 Hz, CH,CH,0), "CNMR
(DMSO-d,, 101 MHz), 8:165.9, 158.9, 152.7,
148.5,137.5,127.9, 114.2, 100. 1, 59. 6, 55. 5,
53.8,18.2,14.6,

5-C AR FE-4-(4-BUT FE AR I ) -6-H 3E-3, 4-
M -2- T ()« P A E AR, m. p.>300 °C,
FEF 62%, 'HNMR(DMSO-d, ,400 MHz) ,5:9. 16
(s,1IH,NH);7.68(s,1H,NH);7.35(d,2H,J=
8.2 Hz, Ar—H);7.17(d,2H, J = 8.2 Hz, Ar—
H);5.12(d,1H,J=3.3 Hz,CH) ;4.01(q,2H, /=
7.1 Hz,0CH, ) ;2.25(s,3H,CH,);1.26(s,9H,
CH,); 1.13 (t, 3H, J = 7.1 Hz, CH,CH,0),
“CNMR ( DMSO-d,, 101 MHz),$8:165.9, 152.8,
150. 1,148.6,142.4,126.4,125.6,100.0, 60. 0,
53.9,34.6,31.6,18.3,14. 6,

5-Z AR HE-4-(2,3,4-= P AR L 3L 6-
B3 4 A wEE2-FR (M g) . (A A E K, mp.
200.3~201. 1 °C (SCHR™ 4. 198 ~200 °C ), F=%
57% ., '"HNMR ( DMSO-d, , 400 MHz) ,5:9.10 (s,
1H,NH);7.31(s,1H,NH);6.80(d,1H,J=8.6
Hz,Ar—H);6.73(d, 1H, J=8.6 Hz, Ar—H);
5.37(d,1H,J=3.1 Hz,CH) ;3.93(q,2H,J=7.1
Hz, OCH,); 3.82 (s, 3H, OCH,); 3.76 (s, 3H,
OCH,) ;3.74(s,3H,0CH,);2.27(s,3H,CH,);
1.05(t,3H, J=17.1 Hz, CH,CH,0), "CNMR
(DMSO-d,, 101 MHz), 8: 165.8, 153.3, 152. 4,
151.3,148.8,142.1,130.3,122.6,107.9,98. 8,
61.2,60.6,59.4,56.2,49.9,18.3,14. 5,

5-CAIRIE-4-(4-FR 5L 3 FE R I ) -6-H JE-
3,4- A WERE-2-F (T h) « # AR, m. p.244. 9~

246.0 °C ( CHRU™ {8 :245 ~247 C), 7% 45%,
"HNMR ( DMSO-d, , 400 MHz), 8:10.96 (s, 1H,
OH);9.27 (s, 1H,NH);7.77 (s, 1H,NH) ;7.71
(s,1H,Ar—H);7.42(d,1H,J=8.6 Hz,Ar—H) ;
7.12(d,1H,J=8.6 Hz,Ar—H) ;5. 14(d,1H, ] =
3.4 Hz,CH);4.00(q,2H,J=7.1 Hz, OCH, ) ;
2.26(s, 3H, CHy); 1.11 (t,3H, J = 7.1 Hz,
CH,CH,0), "CNMR ( DMSO-d,, 101 MHz), §:
165.6,152.3,151.9,149.4,136.6,133.8,123. 2,
120.0,99.1,59. 8,53.4,18.3,14. 5,

5-CA KB4 (4-F AR KL ) -6-H1 BE-3,4- A
WEIE-2- ( i) . (G RE4A , m. p.180. 1~181.3 C
(SCHRPY (. 182~ 183 C), %% 61%, 'HNMR
(DMSO-d, , 400 MHz) ,8:9.21 (s, 1H,NH) ;7.73
(s,1H,NH);7.30~7.10(m,4H, Ar—H) ;5. 15
(d,1H,J=3.3 Hz,CH) ;3.98(q,2H,J=7.1 Hz,
OCH,);2.25(s,3H,CH,);1.09(t,3H,J=7.1
Hz, CH,CH,0)., "“CNMR ( DMSO-d,, 101 MHz),
5:165.8,161.8(d,J=243.4 Hz),152.6,148.9,
141.5(d, J=3.1 Hz),128.7(d, J=8.2 Hz),
115.5(d, J=21.3 Hz),99.7,59.7,53.9,18.2,
14. 4,

5-2 G Bk He-4-( 3-1R-4-F8 FE ORI ) -6-H J-
3,4-ZAmERE-2-F (1) : 68 B4, m. p.>300 C,
;=R 86% ., 'HNMR ( DMSO-d,, 400 MHz), §:
10.20(s,1H,0H) ;9. 18(s,1H,NH) ;7. 68(s,1H,
NH);7.29(d,1H,J=2.2 Hz, Ar—H) ;7. 04 (dd,
1H,/=8.3,2.2 Hz,Ar—H) ;6.90(d,1H,J=8.3
Hz,Ar—H);5.05(d,1H, J=3.3 Hz, CH);3.99
(q,2H,J=7.1 Hz, OCH,) ;2.24 (s,3H, CH, ) ;
1.11(t,3H, J=7.1 Hz, CH,CH,0), "CNMR
(DMSO-d,, 101 MHz),§:165.7,153.7, 152.5,
148.8,137.7,131.2,127.0, 116.7, 109. 3, 99. 6,
59.7,53.5,18.3,14.6, IR(KBr),v,em™':3 401,
3323,3 261,3125,2 995,2 945,1 697,1 677,
1647,1 608,1509,1 465,1 427,1 313, 1 284,
1227,1 095, ESI-MS, C,,H, BrN,0, , SZ{4 (1
AR ) ,m/z:354.96(355.02) [M+H] ",

5-CE P H-4-(4-T A HL ) -6-H1 L3 4-T 5
ERE-2-P (k) : A, m. p.212.2~213.6 C
(SCHkM . 214 ~ 215 ), 7% 61%, "HNMR
(DMSO-d, , 400 MHz) ,8:9.13 (s, 1H,NH) ;7. 66
(s,1H,NH);7.11(s,4H, Ar—H);5.10(d, 1H,
J=3.5Hz,CH);3.98(q,2H,/=7.1 Hz,OCH,) ;
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2.26(s,3H, Ar—CH, ) ;2.23(s,3H,CH,);1.10
(t,3H,/=17.1 Hz,CH,CH,0), “CNMR ( DMSO-
d,, 101 MHz), 8 165.8, 152.7, 148.6, 142. 4,
136.9, 129.4, 126.6, 99.9, 59.6, 54.1, 21.1,
18.2,14.6,

5-CERF-A-TEF-6-F H3 4- A WERE-2-
BB (1) o (A & A, m. p.205. 3 ~206.6 C (X
BkC7E 2205 ~207 °C) , 77 % 40%, "HNMR ( DM-
SO-d, ,400 MHz) ,8:10.33 (s, 1H,NH) ;9. 64 (s,
1H,NH);7.42~7.11(m,5H, Ar—H) ;5.17(d,
1H,J=3.7 Hz,CH);4.01 (q,2H, J=7.1 Hz,
OCH,);2.29(s,3H,CH,);1.10(t,3H,J=7.1
Hz, CH,CH,0), “CNMR ( DMSO-d,, 101 MHz),
8: 174.7, 165.6, 145.5, 144.0, 129.0, 128.2,
126.9,101.2,60.1,54.5,17.7,14.5,

5-CE R FH-4-(4-H E I ) -6-H 3E-3,4-—
SWERE2-FEEA (M m) : A, mop. 148.3 ~
150.0 °C ( CHR™ f:150 ~ 152 C) , =% 70%,,
"HNMR ( DMSO-d, , 400 MHz), 8: 10.29 (s, 1H,
NH) ;9.60(s,1H,NH) ;7.14(d,2H,J=8.7 Hz,
Ar—H);6.91(d,2H,J=8.7 Hz, Ar—H) ;5. 12

(d,1H,J=3.7 Hz,CH) ;4.00(q,2H,J=7.1 Hz,
OCH, ) ;3.74(s,3H,0CH;);2.29(s,3H,CH,);
1.12(t,3H, J = 7.1 Hz, CH,CH,0), “CNMR
(DMSO-d,, 101 MHz), 8 174.5, 165.6, 159. 2,
145.2,136.2,128.1, 114.4, 101.5, 60.0, 55.6,
53.9,17.6,14.5,

2 #£R5itig
2.1 PS-DVB-BA B YA mlt A 0 4 B i 56 1]
B

A L) PS-DVB-BA #4 i b 0 Bl 2 2 A1 &5
T L SE AR I B T, S ORI ) 3 e R i 1A
i H S PR R JE P B A, DR U B i, 7
D T PR R R A 5 RN B 5 E A 208
TRILE AR AL A W )V VR TR AR G RE
i I 40 — 0 i B B A AL 5, 3 e I R o i
JEI AR RS T RE AL A B, TR R
RF J A RS 1 £, DT 9000 i 3 P A R 5 A 5 1, TR
I, 2% SCwk[22] , LAZE LA AR, ARG
A FE o T 0 F A 00 2 P 3 i, 8 S A 3 e
PRSI S B as R nE 1 iR,

%1 PS-DVB-BA WIS HIAMEC ) 7= R BAR HERBR L A & &

Tab.1 Synthesis formula,yield and content of active boric acid group of PS-DVB-BA resin

. 4- IR/ AIBN/ ZREEREHE, $/ AR ¢(-B(OH),) "/
Rl Z‘hﬁ::;f e mmol fofm (rzi!\;n;’I ) LA ?Ebj ((m(mgl,;z-l))
PS-DVB-BA-1 16 1.2 20 800 R 98 0. 054
PS-DVB-BA-2 16 1.2 20 1 500 EIFS 54 0.151
PS-DVB-BA-3 16 1.2 20 1 500 ECkE 69 0.281
PS-DVB-BA-4 16 1.2 20 1 500 WA AT 0 74 0.184
PS-DVB-BA-5 16 1.2 20 1 500 IETEE 82 0. 140
PS-DVB-BA-6 32 1.2 20 1 500 IEC 98 0.367
PS-DVB-BA-7 48 1.2 20 1 500 ECHE 89 0. 486
PS-DVB-BA-8 64 1.2 20 1 500 IEE 96 0. 562
PS-DVB-BA-9 32 0.6 20 1 500 IECkE 63 0.410
PS-DVB-BA-10 32 1.8 20 1 500 ECkE 86 0.346
PS-DVB-BA-11 16 1.2 4 1 500 IEC 78 0. 065
PS-DVB-BA-12 16 1.2 12 1 500 ECkE 86 0. 151
PS-DVB-BA-13? 16 1.2 20 1 500 IECkE 95 0. 130
PS-DVB-BA-14% 16 1.2 20 1 500 ECkE 95 0. 130
PS-DVB-BA-15 16 1.2 28 1 500 ECkE 84 0. 140
PS-DVB-BA-16 64 0.6 20 1 500 ECkE 90 0.475

T RS N A 4- LI HEHENR , — 232 0.1 g OP-10,5 mL Z.7%,0. 1 g BAME 45 mL 2285 F7K, 1 mL BfL5, AIBN, 45
B 7E 80 °C T 4 h,85 C I 1 h,90 C K 1 h,95 CJi 1 h;1)e(-B(OH),) MEJr7%:236 mg PS-DVB-BA M EHIA 6 mL
5 mg/mL BYSFIBEE/ 2 LA TB R, B 12 h, AR 2R R 52) BALFI &8 2 mL;3) BCFLFAHE R 3 ml,

F 1 R BN, 4-L TR IR  AIBN Fil —
CIRFIR I e LIRS O =2
SR R T R IR S A A i 4- IR OR IR Y
FE#Z (£ 1 P E PS-DVB-BA-3, PS-DVB-

BA-6 .PS-DVB-BA-7 1 PS-DVB-BA-8) , i P i iR
SR E, fE—EEHE N, AIBN i H] & #k>
(1 I PS-DVB-BA-6 . PS-DVB-BA-9 I PS-
DVB-BA-10) ,JG PE MR A & w22, — 23t
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R fe A BT 41 AL (3R 1 PS-DVB-BA-3 | PS-
DVB-BA-11 .PS-DVB-BA-12 1 PS-DVB-BA-15) }
20%., WK (2 1 PS-DVB-BA-1 #1 PS-
DVB-BA-2) KA is)n, 1A i e BiH ek g g, DA
ANEIEH (£ 1 PS-DVB-BA-2 PS-DVB-BA-3 .
PS-DVB-BA-4 Fll PS-DVB-BA-5) /£ A& fL7, 1
CLe MR FE LR . 20FL5R A 2 (PS-DVB-BA-3,
PS-DVB-BA-13 # PS-DVB-BA-14) i £ | [ 1fii 4=
B AR R A R A
2.2 WIRHEAL Biginelli 2 PERERISE
2,21 VSRRSO IS R] 45 e
HEL T AR B[R] RIS 7R X Biginelli 2 b 9 5%
Me), Z5 RN 2 Fs . S5 R W, ROV E] R 24 h
B (R 2 thIF5 1) JERER SO S8 4, JE K i g s
2 36 h(K 2 HFT2) , " HRI4ETHE 46%, 4k
SRIER SNSRI 48 h(F£ 2 HFS 3), /5K T
FE2 31%, UaIARTRERZE—2ERIR N, I, f
FERCRIFE] A 36 h, 282 45BN BRI (F
2HF S 4 RS) RN (R 2 TFS 6.7 F
8) A BRI (% 2 HhIF5 11 F 12) AR T
Biginelli SB[ #E17, 7EH RN (£ 2 HIF
510 1 2) R H SRR 2R K, TR
I BIRLMEXS Biginelli KW ICREM . T H 2R Y
b5 L NG R S, H R LR CIE TP, IRk
eI NG i, BT Biginelli J ik F2 25 A
F2 EFIAS RS Bignelli 5257 A5
Tab.2 Effects of solvents and reaction time on

Bignelli reaction

hae2 gl B E]/h 7R /9%
1 g 24 22
2 N 36 46
3 2Nk 48 31
4 Py 36 7
5 FH it 36 6
6 PR AT S ok 36 5
7 Y Sk g 36 4
8 1,4- 4R 36 28
9 EC ke 36 29
10 LEE N 36 43
11 A 36 5
12 Dy Ak fi 36 27
13 N, N-ZH S b 36 9

14 & 36 46

T BB 454 130 mg (1 mmol) Z Bt 2T Z i, 106 mg
(1 mmol) £ H! %, 180 mg (3 mmol ) JR Z Fl1 206 mg (0.1 mmol
B(OH), ) ¥ g PS-DVB-BA-7,5 mL ¥ 5, Ik [ml 3 ; 1) 72 R 1%
HET= 3R, AR R PR ZH R G 5 2) JIA 300 mg JC/KBREREN .

IR 7= A AT RE S O AR 5, DRI 2% 4% ) )l
I A Z I A TR TC K BRER X Biginelli 21
IREIR, 2 2 55 BR & A T JC K B
FREM( 2 2 T ES 2 I 14) XF Biginelli 2 ¥ &
AL
2.2.2  BOBHCAIRE RIS SO Y

B4 SN RIS 25 36 h, %88 T HORHE W AR
FR RNk e %) Biginelli 207 OS2, 25 042 3
Fis . RS BRI E (R 3 TFS 1~3)
Y5 Biginelli Wb 7R AR MOC R, ASCER T
TR AL A S R 2 LR RE (3% 3 HF S
3~7), T HEAL Biginelli 2 b, 55 56 45 2R R 9,
PS-DVB-BA-7 B 5 fb 350 2R f ff- % $808) L i
TTT (3£ 3 P9 2.8.9 F110) , LH 45 R %
B, 38028 HY R R DR 25 1 Rt 2800 R T SR g 1)
AT, TR (K3 PFS 1~3) R,
0.618 g A AEM 5 H &, B 42 = 4 s H &2 2
0.618 g, LB S j= 48, (HELH 45 R (% 3
JP5 11) R, RN P2 HE R T R 46% , XK
BHREH (2 3 HIF S 1) FE R 0.206 g, V™
FAUETF 74% . 25 L 2N IR A %A R n( 2
TR LMRETR) n(KHEE) n(JKRE)=1:3:3,PS-
DVB-BA-7 BHARI RN 0. 412 ¢, i 551 F |, it
FEHRN] IR 74%

R3 BOBL ARG P R R A Y S
Tab.3 Effects of feed ratio,resin type and dosage on

reaction conditions

- RHRE, RE/

Rifg Rt/ =g/

75 ool mmol LV EE e . %
1 1 1.5 PS-DVB-BA-7  0.206 46
2 1 1.5 PS-DVB-BA-7  0.412 33
3 1 1.5 PS-DVB-BA-7  0.618 67
4 1 1.5 PS-DVB-BA-3  0.618 27
5 1 1.5 PS-DVB-BA-6  0.618 34
6 1 1.5 PS-DVB-BA-8  0.618 41
7 1 1.5 PS-DVB-BA-3  0.618 27
8 1 2.0 PS-DVB-BA-7  0.412 63
9 1 3.0 PS-DVB-BA-7  0.412 70
10 3 3.0 PS-DVB-BA-7  0.412  74(71?)
11 3 3.0 PS-DVB-BA-7  0.618 46
12 3 3.0 PS-DVB-BA-7  0.206 53

A 130 mg( 1 mmol) ZBEZ TR 2B, 28 H R, IR 2%,
B g PS-DVB-BA-7,5 mL Z i, JINFA [0 3 36 h; 1) = 2R A A% ™
RN E T IR T ER2) R A B R,
2.2.3  PS-DVB-BA-7 W flig 542 (i IV fiE
P SIS R AR FHER R R, 6T dk S T
1AL Biginelli K21, BIF5E T 44 i 19 2 42 0 F P e
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55 45 B 4 1)

GORMNEER 4 s, S5 R BoR, BEE IR R OR 8L
Y3 22 | 77 3 G PR R A B B T R
PRI, 72 53R 14T o 2 1% P A R 56 4] 5 B I 2 3K
1. MMM RS, AR AR AT i AR, 15
A — & AL TE 2, L 2R s B — o &
EAANE,
&4  PS-DVB-BA-7 B IS EON 7 48 e
T D 5 P 5 O i
Tab.4 Effect of recovery times of PS-DVB-BA-7 resin
on yield and content of active boric acid group
ZyHEle e 0 1 2 3 4
PR /9 74 56 52 4 35
¢(-B(OH),)?/(mmol-g™') 0.486 0.454 0.356 0.324 0.227
TE 1) PR MR TR 3R, AR X K R 5 2) e (B
(OH),) ME J7 ¥ :236 mg PS-DVB-BA HIEHA 6 mL(5 mg/mL)
HSIIRRE/ AW T, KON 12 h, bR 2R L,
2.2.4  001x7 BHES TS g ML BOR Lo
% CHR[ 23 165 001 x7 FHES 138 e b g it
Frmiab £, & M. TR, 2% 9% SCHR, ¥ 20 mg
001x7 PH &S+ 2244 i, 106 mg < H % 130 mg
LR TR ZHEFT 90 mg PRENMA 5 mL LEE, ik
13 2 h A E ARG AR R B, T B AR A
B, OB RN SR A 1. S v iR A R
FAH 23%, P, WAEFLRCR T, PS-DVB-
BA B IR HEALBOR LT
2.3 RIS FHPERTSY
EFREMFNT, E—SHE T Biginelli
S S AR A3k P Y L, 25 SR AR 5 s
%5 DHPMs R4
Tab.5 DHPMs derivatives

Fr R X WS ERY/%
1 CeHs 0 Ma 71
2 4-CF,-C¢H, 0 b 50
3 3-CF;-C4H, 0 Me 51
4 2-Thienyl 0 Mmd 52
5 4-MeO-C¢H, 0 Ile 55
6 4-C(CH;);-CeH, 0 ms 62
7 2,3,4-(0CH5);-C¢H, O Mg 57
8 4-0OH-3-NO,-C4H; 0 h 45
9 4-F-C¢H, 0 i 61
10 3-Br-4-OH-C4H;4 0 I 86
11 4-Me-C4H, 0 Mk 61
12 CeHs S 1 40
13 4-MeO-C¢H, S Mm 70

L 25130 mg (1 mmol) Z T 2R Z. B, 3 mmol i,
3 mmol JI§, 412 mg (0.2 mmol B(OH),) W JI§ PS-DVB-BA-7 Fil
5 mL ZJF, BT 36 1) Fode 4y s o

TSR BN, S HE I b3k K
B I A AT U S | 2-1E ) FY R A R
PIREARGF I S, LA B v (38 RS Bl . S22
IR, R LBURERMLE (RS HFES 2 M
3)XFZR N AK , BRAFZE (R 5 FF5 1
F12.5 F13) % S g ™= B ma e R, % F B
TS BRIl 3L (£ 5 PSS 8 AT 10)
A TR AT

3 it

3.1 DIOROH  ZORHEIR 4-C R FER R
JFRL, AIBN K51 &5, Sl BT R A R, BT
16 A3 M 0 R Ik A1 S R B AR, R
54% ~ 98% , v % PR 0 R S A S B N
0. 562 mmol/g,

3.2 PS-DVB-BA #HEXT Biginelli JZ i HA 4
ARG T, HAREAL Z B O R TR AR S IR R
B AT 4644 < L PS-DVB-BA-7 B} fig Ay ik
M, NG REER, FEAE T RS 0.412 g/
(1 mmol ZBEZTRZTR) , KA BESIREHEE N
LR TR TR 3 4%, 913 36 h, i A T, =%
=ik 71%,

3.3 PS-DVB-BA #5114k Biginelli v BB
DARINBRS FENGE DS S ck = St 1L SN 7
B RSB AR | 2- W oy TR R R X i
TRUFI RN, 15 5] 3, 4-— A WS WE-2-F 1 A9, 72
R 40% ~86% ,

3.4 ZUKEIWCAE FHAY RE , A4 B 15 1 000 1R 5 AT %
SRR, A B — AL TE R . B, i
HA —E W EE M HME,

SE .
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