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Abstract: 2-Methylene-5-phenyl tetrahydrofuran (2-M-5-PTF) was synthesized and its
polymerization behavior under various conditions were investigated. With di-tert-butyl
peroxide (DTBP) at 120°C in benzene, 2-M-5-PTF polymerized to give polymers contain-
ing 70% of ring-opened ketone linkage, but with AIBN no polymerization occured. In the
case of BPO-initiated polymerization, 2-M-5-PTF was isomerized to 5-methyl-2-phenyl-
2,3-dihydrofuran. In the postulated mechanism of radical polymerization, a radical attacks
at first on the methylene group of the ring to form dioxyalkyl radical and this radical rear-
ranges in turn to the energetically more stable benzy! radical, with ring opening. The ben-
zyl or oxyalkyl radical will react then with another monomer to propagate. In the case of
cationic polymerization with BF;ET,0, the polymer obtained contained both 50% of
ketone linkage formed by ring opening and 50% of cyclic structures. Also WClg-based
catalyst system was found to be very effective for the polymerization of 2-M-5-PTF
without ring opening. In copolymerization with MMA, AN, styrene, the copolymers con-
tained 30%, 29%, 20% of 2-M-5-PTF.
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Table 1. Thermodynamic Data for the Ring- Ha,Pd/C

Opening Reactions of Tetrahydrofuran lso%

anmd 1, 3-Dioxolane ©/(‘X

—4S
(J/°K -mole)
Tetrahydrofuran 5 —15 49
1, 3-dioxolane 5 —-16.7 45.9

Compound Ring size 4H (KJ/mole)

Scheme 1.
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Hl2, dsbilAE b HAlshe] AFLstgo
2ute] AlokEl dE, uF, SUA dF °
B AlHE ad 2 A}-gshdch

+Aell 283 'H-NMR 2 Varian T60A
spectrometer (60MHz)o] g3, IR & Perkin-
Elmer Model 283-B spectrometer ¢| gt}

2-2. 2-Methylene-5- phenyl tetrahydro-

furan (2-M-5-PTF) 2| X

2-M-5-PTF = ob-g3t 28 3435 Hale
A5 ek (Scheme 1).
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2-2-3, 5-Phenyl tetrahydro-2- furfuryl
alcohol (5-PT-2-Falc) 9| &4

500ml 2] atot uk2-8 7o) 20ge] 5-PT-2-
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Alelo]E, 2~34+2-2 DMF & Y3 448 of
A 40psi 2 7hgh b5 Ab2oll 4 2442kt
4 A7k kg4 she] A4k e (bp. 120 /0.15
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—0—C—H'—CH, OH), 4.1-5.1 (m,1H,— 0O
—C—H—Ph), 7.2(s,5H, —Ph).
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7.2 (s, 5H, —Ph).
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A etk (bp. 75C /
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Fig. 1. NMR spectrum of 2-Methylene-5-phenyl
tetra-hydrofuran.

3-2. & #

Table 2ol 2-M-5-PTF 9] 2|7}z FA
A9 F3F Asbrb delt ek wlA A A
AIBNoll 2af A= A& Fhol AY A ¢
oh. olw o] A4 HA3= elelze] 4ol
2-9 €@l THF ¢ & A7) 7ol FEA @
che AL &5 Ao, 2 #HAlo] #3s A
o2 2-vlgel THF ol sfall qdojxl Azlell 4=
yeptam el

BPO ol 2|3t 80T ol 4 o] F3-2 A== ¢
okx|al 4k-8- & 2-M-5-PTF ¥ =% 2-phenyl-
5-methyl dihydrofuran © 2 o]Ast seof g2
S Fig. 2¢ NMR 2"l g o & 3}l 3 = 3
odrh o] A2 A sl BPOl A2k A8 ¥l

Zabo] Fol 8L hof & LE EAo4 o]

T B e T a2
Fig. 2. NMR spectrum of 2-phenyl-5-methyl-2,
3-dihydrfuran.
43h e FAshe A2 BoAlsh of 4
22 Aol Aoz olejAm, = of HTE

v o] AL 8 el A A4z

Table 2. Polymerization of 2-M-5-PTF at Various Conditions

Catalyst Temp. Time Solvent Yield Ring Opening Viscosity **
() (hr) (%) Content (%) (7 nn)
AIBN 60 48 Benzene 0 - -
BPO 80 48 Benzere - isomerization -
DTBP*** 120 48 Bulk 35 63 0.02
DTBP 120 48 Benzene 37 70 0.03
DTBP#* 120 48 Benzene 40 80 0.02
BF, -Et,0 —178 8 Et,0 85 50 0.68
WCl, 20 1 Chloro- 65 0 0.1
Benzene

* Isomerization product was 2-phenyl-2,3-dihydrofuran
% % Viscosity was measured in chloroform (0.1g/10ml) at 20T
% % % 1,5-Diazabicyclo(4,3,0)-5-nonane was added to prevent isomerization

+ 2ml of benzene was used
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o] 4% NMR3 IR Asleg.o 27 o] zZ+-&3h vt ghelZuet A-88 oF 4 Ut}
Fig.33+ Fig.4 ¢+ 2ch /0382 NMR2| 5.2ppm WClg ol 28k ol A= a3 MEle] ==
ol 4/ THF 1.2] 2] benzyl proton 3)3.7} 7+ 43} o2 At doJFH &S Fig. 59 Fig. 6 ¢
a 3.5ppm2] sHFkel] 2|3t benzyl proton¢] NMR 3 IR 2 3ldF 4 9lojc}l wjeleal-1, 3-
EFUE Azt s d 712 5)3.949] integration ol dioxolane %3 2| 75§l 100% 12l Aol v
ot 2 4= ek =FF 1,700em™ HZ9 2 gteb THF aie]+= v] 43} ring strain #}o)
AE 7o T WMert 2sA vebdS IR 24 Auk WClg ol o A= N2k F ol Al Aol
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2 Fig. 5. NMR spectrum of poly (2-M-5-PTF)

initiated by WCly,
Scheme 3.
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Fig. 6. IR spectrum of poly(2-M-5-PTF)
initiated by WCly,.

Fig. 3. NMR spectrum of poly (2-M 5-PTF).
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Fig. 7. NMR spectrum of copolymer of 2-M-5-
Fig. 4. IR spectrum of poly (2-M-5-PTF). PTF with AN.
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Table 3. Radical Copolymerization of 2-M-5-PTF with other Comonomer

Monomer: mole

Temp. Yield Viscosity Composition of

Monomer  Comonomer Comonomer mole  Solvent Initiator ©) (%) (Twe) ccoc;)n(;)yrngrenre(r%u)\
Styrene 1 Benzene DTBP 120 75 0.18 80
2-M-5-PTF MMA 1 Benzene DTBP 120 72 0.13 70
AN 1 Bernzene DTBP 120 85 0.25 71
3-3. 258 ek
Table 3 - @7}z comonomer 2}2] 53§
AE RogFa gk MMA 9o FFA & X 0 2 8§
2 ZAd 308% 2 2-M-5-PTF 7} 235
1. T. Endo and W.]. Bailey, J. Polym. Sci.,

ek F55hA o A8 A3k benzyl pro-
tone] PMMA 2] —OCHj; 2} 3.7ppm ol 4 A
5o} &4 g, 5.2ppme] THF 12| 2| ben-
zyl protono] A2 Uehtx ¢ Ast IR &
dAege] 1100~1200em™ BZo| F4uicr)
PMMA ¢} A2 7+& Rord sl 9= Ao
Bol o] Ee|njo} wixdle|el 4 As] ook

xar 2} dlae] FEEA = 20mole % 9| 2-
M-5-PTF & &3l goe 1,730 em™ ¥
o] Matolsl AL F4 wWEst Ak debta
ek

ANz} 2| 3% A+ 20mole %2 2-M-5-PTF
T 2¢stn gdom MMA 9L Aealste el
Aol Mato] =% ¢t3 el o] AL Fig. 7 9]
NMR 2l ol 4 = d 72k 5.1ppm F-2
THF 2] ¢] benzyl proton peak 2] integration
of 2lated Folgh F glom, IRZNEFHS
1,730 em™ ¥ F4 W=7t A2 Jepda
=] orr) o] 714 AN 32| FEgtol A= = 2}
7} £5% 2-M-5-PTF | o] & als} R=}7} &
Zgk AN 9] uld 77} eFélzlnl AEE o] Fof
MELE whallsle Ao 44 4+ ek

ZALS] Y& o] AT FEAo2 shct
o x| 2ell sted AHHY L o] A
of Wabe] 43 st chel] 4 4l3h 49 s =

Z| M 94 A 63 19853 124
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