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MR RMAL, B OB TLC BRER, AR MEZEE R (IS TOF5RAT) , 2T
i H B (HES4 THFFET). "H #1 “C NMR 4> %4E Varian EM-300, Varian EM<00 F Bruker
DPX-300 74 A% i iR AN il e .
1.2 LIEigFE
12,1 4-(10-+ — &) - wg 9 B 4-(10-1-—4) -ALBES R SCHR 14 ) 77 6 A
1.2.2 EXALBRBAANBALIEES 4-(10-+ ) - ERERARLELN SRS EMIALT
(4) ZHB3CHER[ 15 ] 1A 8 (Scheme 2). 'H NMR (400 MHz, CDCL,/TMS), &: 7.84—7.82(m, 2H),
7.52—7.40(m, 6H), 7.32—7.30(m, 2H), 6.39(s, 1H), 4.18—4.01(m, 2H), 3.26(t, J =9 Hz,
1H), 2.78(s, 3H), 2.69(d, J=10.2 Hz, 1H).
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Scheme 2 Synthetic route of 4-( undec-10-enyl) pyridine and PE-pyridine

EVKET, BHAR (15 mL) fl =52 T A58 (11 mL, 43.5 mmol) AL A 2 T4 #Y Schlenk i, ZiF I
A4-(10-+—4) -HLBE (8. 4 g, 36 mmol) AYHI M (10 mL) , TR 2 h e EvkiE, TEIE THFH7 d
BB =5 T AR 4-(10-+—H) -nHkBE.

HH A (50 mL) Fl MMAO(3. 8 mL, 7. 1 mmol) INAZ THRIREHH , IRIFHARIRE R 25 C, &
LIS h, A= T ESR R R 4-(10-F—4) -iLBE (4 mL, 4 mmol) , FiHE 10 min J5 I AAELLTR
(4, 2 mL, 7 pmol) , )% 20 min, ¥ 52 N B A K 2 BRI L2 (5% HCL, (ABUH0 itk iduk)aE,
BT RS WM A K NaOH 3 ¥ (100 mL) 3£ 7 90 CFHEFES h, IS THRIFMA V(THF):
V(CH,OH) =1: 1/IR B (100 mL) , i E 60 C BIFEFE 4 h, HhigIF 2 mEvedk, T 60 CH=
T4 24 h 153 RAY) PE-pyridine 0.494 g, JLRAEME N 2.1 g - mol ™' - h ' - Pa™'. REYMBEERE
O3 (GPC) I (S AR IE - ZR) 0 1 Bias, B4 F il 5.12 x 10°, 43 F 8407 15 44 PDI
H 2.2, 4-(10-+—H5) -MERETH AN 1.4% (BERBE) , BRAWERALA T HE RS 'HNMR
(400 MHz, C,D,Cl,, 110 C), & : 8.43(d, 2H), 7.18(m, 2H), 2.48(t, J=7.6 Hz, 2H), 1.58 ~
0.84(m, 299H).
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Fig.1 GPC(A) and calibration curves(B) of PE-pyridine

1.2.3 a4 la~Tle thé @ ZECHK16 ] 45 M (Scheme 3). (L&) 1a: IREGHIRY, MS
R
Q O Piperidine/HOA¢ J:
M + RAO 'I'(:luenc rellux |

McOC COMe

R =Ph(1a); 4-NO, C,H, (1b) ; 4-Br-CoH, (1¢) ; 4-MeO-CoH, (1d) ; furan(1le)

Scheme 3 Synthetic route of substrate
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(ED), m/z: 188. 44&%1b. HEEEK, MS(ED), m/z;: 233. {b-&% 1c: BAFEE, MS(ESD), m/z:
267. fhaM1d; EEE K, MS(EL), m/z: 218. (LAWY le: HaE Mk, MS(EL), m/z; 178.

1.2.4 Ao _fkwmtRE FERIIAT, ¥ Fe(Tepp) C1(2.0 mg, 0.002 mmol) | JEH(1la ~
1e) (0. 20 mmol) | PE-pyridine(22 mg, 0. 01 mmol YFIEZE (1. 0 mL) 2B A B T4 1% Schlenk [ E
. f£90 CF, FHESEMA EDA(46 mg, 0.4 mmol ) (1.0 mL) W, 8 h IEINsEEE, 4kEE/RNL
4 h. FERMERGRAVEZR, SRS RIERKRYS, SRR 3a ~3e.

B9 3a: IRFAEE, MS(ED) , m/z: 274. LE5%) 3b: BEAMMKRY), MS(ED) , m/z: 319. L&
Y13c. ByEAMRY, MS(ED) , m/z: 352. 4484 3d: HEMHIRY, MS(ED) , m/z: 304. L&) 3e: #H
ARYy, MS(EL), m/z; 264.
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R PR, (07 NX)TICLAES S BR B BT B RIGHR ik 2, HeE
255 SR ERBANEE AR SIT Y, NTTEEE SRS ERANEZE. FEFIH
AL 4, 7E MMAO BIEALT , LSS 4-(10-—4) -k L R G, IR R TR KRR
HEREERMREY, ATt L EE N .

2.2 4-(10-+—%) -MEBE 4L 09 — S Bk R 4K 2 7

IR 4-(10-F—HF) -k pEfE L — S ki fb )L (Scheme 4) , A B 4-(10-+—45) -HLBE
5 0.01 mmol ., APmkEE FHE 4 0.002 mmol LR EEHFBE N 0.4 mmol B, JEH 1a(0.2 mmol ) §ELL
92% HIFEER F 90% MWK F1G 3] ™4 3a. 5 3CHR[ 10 ] HRIE #Y AL BE B9 AEALSE SRAR S .

X COMe 1%(molar fraction) Fe(Tcpp)Cl
COMe + N:CHCO:Et Monomer, toluene, 90 'C

la 2

Scheme 4 Reaction of EDA with phenyl-substituted substrate
2.3 PE-pyridine i &% R M HI80H
B TR LHARERT 90 CH A BERME TH AT, FH PE-pyridine LI EY) 1a F12 §9 AL
FEAE 90 °C T HEAT- ZETMHkk W 0. 002 mmol . PE-pyridine i % 0. 02 mmol I K3 B W B AAFTE
T IONIET A B, AR e S BRI RN T A, B ERAE N 0.4 mmol, HTEMBEAIHIL
THEAESRESEHMEBAERS, BT LB CEER Table 1 Effect of PE-pyridine loading on

BB, XREMRIERY M sk, HE5 -8 the cyclization®

£, B PE-pyridine f)iJ & M 0. 02 mmol F£Z0.01 o Molar fraction of /h Conversion* (%)
mmol , 2 0. 004 mmol, SZRE{SRELARS T 90% ¥t — Phpdine(%) = —

1 EG B k=Y, WA TR 5 12 90
(RFE1). RNEHE, BEEMRNMERBER _3 2 12 92

ﬁ PE_pyridine })}\?’ém qj*ﬁtﬂ#ﬁﬁﬁﬁ%EM{A: a. Compound 1a(38 mg, 0.2 mmol), compound 2(46 mg, 0.4
%\ ':F'i‘)’%ﬂjﬂé mmol) , toluene(2.0 mL); b. determined by ' H NMR.
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Table 2 Reaction of EDA with a-ylidene-g-diketones®

Entry Compd. R t/h Conversion{ % ) Yield® (% ) DR°¢
1 3a Ph— 12 94 92 >50:1
2 3b 4—NO,—Ph— 12 97 96 >50:1
3 3c 4—Br—Ph— 12 90 89 >50:1
4 3d 4—MeO—Ph— 12 92 90 >50:1
5¢ 3e Furan— 12 >99 86 >50: 1
LR COMe + N.CHCO.E l%(mo?ar fraction). Fe(Tcpp)CI : R FoMe
5%(molar fraction) PE-pyridine, toluene, 90 'C \
COMe EtO.C*"’ 0 CHs -~
1 2 3

Fe(Tepp)C1(2. 0 mg, 0. 002 mmol ), compound 2(45.6 mg, 0.4 mmol) , PE-pyridine(22 mg, 0.01 mmol), toluene(2.0 mL); b. isolated
yield; c. determined by 'H NMR; d. Fe(Tcpp)CI(2.0 mg, 0. 002 mmol) , polymer-N(44 mg, 0.02 mmol ), toluene(2.0 mL).

PLESREY, REWREBRL L BRI SL EDA

PRHIRALIE R, S T LR B I, AT N Y
WRELL RATROMRAS I — R RGN Ak R COMe N E(0:C MLn
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AR SCHRAY TAE DL B eI B BISE B, SR T 1A
FE9 S BHLIE (Scheme 5) , BIERUHS 84 R4 E%
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2.5  fagifE R E R A R

FENPURER FH &4 0.004 mmol . #E{LFIHE RN Scheme 5 Possible reaction mechanism

0. 02 mmol R ER A& 0. 8 mmol [ZM T, FFJEY) 1b(0. 4 mmol) #E4T T HEALTN AY [E1 R FASE %,
ZERIK 3. FFRMGRAHERTIR, SIRERIRRKS, SEEIRAY, JR S I8)E 8 1 A Y 5
HEMAT F—R KA.

Table 3 Recycling and reuse of PE-pyridine

Entry t/h Conversion( % ) Yield® (% ) DR*
1 12 99 96 >50:1
2 12 95 92 >50: 1
3 12 94 90 >50: 1

a. Isolated yield; b. determined by 'H NMR. :

TR EY, B OIHRBBIMLE ML BB B st BRI AT, 3 BT DL T SR B K
T 90% . BEALRCR M A R, W RE R AT 2 JLIR IR IBUG 8 &R 7 8  SUA AR BTG MR BL, Ttk
L AR AR T AT LA S AT AL R T
P

FH (0™ NX) TiCL e BAEARIG R T S kiEE R MR, FHFIRILER SYE D Bk L4
L, FENNRGRITERTT , ARG E R LG 5T Michael ZARBRNL, Hr=4 ., mAEXT B
PSR A RRTA Y. @ R PR AR B, SEE T AR R EIRM AT, 1E 3 IR BN RIS O
T, R RT 90% . I F AR AL ROVE BA o B A a4 J7 8 A A30) BT [ R A L R 4L 3R
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Highly Diastereroselective Synthesis of Dihydrofurans Catalyzed by
PE-supported Pyridinium

CHEN Shuai-Shuai', LUO Shi-Zhong', LI Jun-Fang’, LIU Chun-Rong’,
SUN Xiu-Li*, TANG Yong’"
(1. Anhui Key Laboratory of Functional Molecular Solids, College of Chemistry and Materials Science,
Anhui Normal University, Wuhu 241000, China;
2. State Key Laboratory of Organometallic Chemistry, Shanghat Institute of Organic Chemistry,
Chinese Academy of Sciences, Shanghai 200032, China)

Abstract The Ylide reaction is one of the most useful approaches in forming ring compounds , and highly ef-
ficient catalysis of Ylide reaction becomes one of the important frontiers in organic synthetic research. Polymer
supported catalysis with tunable loading may increase the efficiency of the catalysis and avoid the volatilization
of the ylide catalysis which might be savory and poisonous. In the presence of catalytic (O~ NX) TiCl; and
MMAOQ, 4-(undec-10-enyl) pyridine was triumphantly inserted into the polyethylene chains. This PE suppor-
ted pyridine proved to be an excellent recoverable and reusable organocatalyst. In the presence of catalytic
amount of PE-supported pyridine and Fe(Tepp) Cl, a-ylidene-8-diketones reacted with diazoacetate affording
dihydrofurans respectively in up to 96% vyield with high diastereoselectivities. The catalyst could be easily re-
covered after the reaction by cooling the reaction mixiure to room temperature because the solubility of the PE-
supported catalyst is dependent on the temperature and comonomer content. The yield of the reaction was al-
most maintained with excellent selectivity which was higher than 90% in 3 runs. This application allowed PE
to be used as a cheap, readily prepared, easy separated, no-volatility, low noxious and recoverable catalyst
support.

Keywords Non-metallocene catalyst; Supported catalyst; Ylide reaction; Dihydrofuran cyclization reaction
(Ed.: H, ], K)





