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(LRAZAER, L5

ek (THF) BdEEFARREMESHNRT 8B (PTMG) BRAMRER
BRERERRERBREREMNNEERN. Bii4& PTMG FRASIZFHE
BERAN, IRER. ARERRERRSY, A REEMTE. ABRERBEN=8LE
FIRREHEXMR EhE —EHRMEY, EEELIRA, HEZEREETXR N AR
PTMG 4y FRBI7E 3000 LTkl 1000 J 2000 EAMFHENEE. ER=HLEX
BIRFIRE, SIRZE (1) K. HEFHSTFREIIERNRARREAS IR H, SRIEMRK
AR EERNY, XEXR FRAEREN. AXNEBINRERENNEE, BET
Iy EL.HANARANEEBFRTTHE.

1. ®H

THFY SRR AR (ECH) R4 E R 21 %H,S,0, WEHIRXMRI1]. EBE (Ac0)
Z#%18, BF,*OEy (A. R., bR T)) SERTRIEXRMEL. BR-THFY E¥H
NaBF, & B.O," KRR 4R BF; SEBA THF 4%, =HERS TRERMBRL.

2 RaRE

FREhMA THF, AH1%—10Cc, HiN BF-THF 5 BF:-OEy,, ECH R#HEE
., BES, EEREE, B8, BAO2CERATREY. ZINHEEM 3mlTHF
% 0.5ml KESB A Y, I8 10min, T 7.5ml K, EHKPEE THF, ARCRER, K%
=.[k, F 60—80°C (EREHN, MED] 20—40mmHg THR. FWAHTEEFRRER
A &R B k.

. SME

PENERXMI6], ZREERTERF 0.2¢ 7T 5ml 0.2KOH-LEE 5Sml b
B 2 /KGR B L3I NaOH BRHY), % ELARECOY /R 0.2N H,SO, Bk, B
i 0.02N KOH-ZBE HiE, AUBESEREHTRANAERN HC &, FEEEEE
W RS ER (L, I Iml 5% K.CrO-/K¥EH# 4 a7, Fi 0.05N THERIR B ¥ E WB.

SFE M, BIE0CUENEN, A—AHNE ], HIR(2IRE, My/My &
FFI Waters 208 & LC/GPC {8k p-Styragel (10° + 10°+ 10°A)K, THF %%

* 19854 10 A 26 Bk E]
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FRBRHS, M, BURENSHENTFRECKNS TR, ERLL 0555978, Ak
%t M, % 1000 & 2000 iy PTMG RSZRFEHERSARAFHENBE R,

'H-NMR £ Varian, FT-80A NMR {,Pl CDCl, X & REn.

4 RERANSER

ERABGRTEETFRANINY FEXHBREN, TRESIREE. IR
REVLHRELRE (E0) RFEER (ECH) XRANBREBHAEAR (PO) %
., MEMNZFEZMERER—DLE. Johnston™ P BF 5| THF R&RE EO
HREN, HRY BFR-THF FRL% 10% (EE)N REBEKLEN 102 E6BZIS T
B|L% 1000 = (% 1), RMARFKENSIRN, L ECH X{REN, HHEAE
3B 50—60 % B ¥4 F RO ZE 1000—2000 ZfEl, HZHEAIANA ECH HR#ANE

¥1 Ll EO 5K PO NHREMGF|I K THF RG

S| ® & A wicE | > 9
4Tk Iy X W

(mol/1) grmlgll;/)loomol (%) %10~

[BF,] =[EO] =0.13 1 7.4 1.20* ~0.44 [21
[BF,] = [EO] = 0.63 5 6.6 1.20% 0.08 [2]
10.8 0.72% 0.22 [21

[BFs] = [ECH] = 0.38 3.0 53.5 2.02%* 0.63 AL
[BF,] = [ECH] = 0.62 5.0 59.0 1,57+% 0.54 ATIfE

* AsXWEENE; **H GPC FEfiwE.

B EO R, BITRXFEFMSIRAERE THF RAPERL LRERB RN,
WA E(DRRBIIREE (1), BFE 1. BESIRFREMK [ ETE; EREMIN
LT, M ECH XR#tF Iy HAXNMA EO iy 2.5—6 %, HRIER BF-ECH 3|
RERETHR.

S $E{L X MR BEE X 10007
BTFRMW) = Br < 1 )

5. FHRRBANRELANER

RENMDBREEB R TERNBH =S TR, HERMINEMEFEES
FEATT R, MEMRBROSIARTEME THF B4, HSO, AHFREAHSIRMAY,
BEH BF FENMMATERS TN HS.O, REBAERIT. BABHR—K
A2 BE-T M (BG) SIRHBAREAHSIR THF REWY, EXEY BG AEK
DEHERE THF KA, RTHLUKR BG HEEBRINMAMER H LR K, A
RINT AcO WRAERETIR.

6. ERHMNFETHRSRE

(1) HWEHoFROZY EEkER, 5 TEE BR AR TRE (B!
B 1 X 2). S FRABAREZARE: 4 BF AEON (0 2.6md %) BEML, T
HBRES TRABMA;Y BF, FAEMBEA(GNS5.2mol%) KMAKALRIK0% KIIRH
BB, ENEBHSFRETSAEF. BI—REBilLR Kysaes™ FRIKOHB MR @
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¥2 HMEEBNANRENEN ([BF] = [ECH], 0—2T)

&+ R i 1 . M
No. A\
° "B THF BF, - THF BN (h) (%) %10~
(ml) (mmol.) (mmol)
s-2-1 H,50, 3.0 0.177 0.132 24 1 -
S-1-1 H,50, 3.0 0.179 0.264 24 0 —
s'-1-5 H,S,0, 3.0 0.179 0.211 4 0 -
§'-1-6 H,S,0, 3.0 0.179 0.282 24 0.2 —
W-2~1 H,0 5.0 0.944 0.662 3 42.7 12.1
W-3-4 H,0 5.0 0.944 .32 6 25.6 4.44
BG-2-1 BG 5.0 0.944 0.448 3 37.6 9.35
BG-2-2 BG} 5.0 0.944 0.448 5 45.1 11.6
Ac-1-3 Ac,0 5.0 0.320 0.245 6 62.2 74.7
Ac-1-1 | Ac0 5.0 0.320 2.21 6 56.8 34.1
MEAR (wt%)
5.0 10.0 15.0 20.0
T 1 1
9000 |-
6.0
® 1
% 7000} g
H4.0%
-3

5000} o .'/-‘_;).—"f 2.0

20 40 €0 80
LK %)

1 BF, 3% THF ®R4& ([BF,] = [ECH], 0—2%)
(1) BF, BR¥ 2.6mol%, Ac,0 % 5.1%(WD); (2) 5.2 mol%,

5.196(Wv); (3) BF, Fifik 4.0mol% :
WEE, ANAREBRREARNEZERNERBENEEBRMNALR, ERINPRMKR
mETAAHERNTEK, BLXERRERFESHTHMKNER. Y5IRMNARMK
%15.2mo0l %, £ 15min (AARARDHTL 1/0K) RITE70% KB, EXHED
REUREAR RN ERAREBERBA L, BL EAHIFEA, XHRRAREBHE
SORTIEHEheR 3 BEl: L4 10—20min TR, HALHL 60—65%, YEEET R 1.7%
WMNE 20% WERSTRERED, HBEEBRRORSRNPENARERNRED
#l. BAERSTRAGRE, —RAKBNERHRNEE~0E My/My EEE2 U
M, MRAWESR 14 E4 (& 3), XRBPERIOREFETEBRERERE
B,
FIA X FER R EAERS =95 FREWRNMIXR, AHEMHES TRE
3000 A FRYPY (% 3. 4). WHNEFEEA BR-THF % BF,-OEy X5IRAIGRE

.
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% 3 Fﬁ BF, o THF EE BF, « OEt, %ngﬁ?ﬂlag%é
N 3I%M s Fyx 10 M /My
Ac-6-5 BF, - THF 62.0 2.53 1.44
Ac-6-12 BF, - OFt, 67.6 2.52 1.45
#8 &: THF 5.0ml, BFs(=ECH) 3.0mol%, Ac,0: 5.1(H&)%; 10min,
x4 PURETERE () SR
]
No ’ff}‘;“ MaX 107 :
° -3 F 3 rd Y F 7a
Ac-6-8 55.2 2.3 1.93 0.27 2.20
Ac-6-9 79.2 2.3 1.66 0.29 1.95

5 &: THF 5.0ml, BFy - THF 4.0mol%, Ac,0 5.1(Wt)%

) PURESR PURERERE () ELS 2, AP EENRRE, MOKK
WMEFRENE B 15% DT, MREKERR 4, BAEY 66.9%H Ac-6-13 B &
o

V4
B '‘H-NMR i 8(CH,C—) 2.0ppm R 8(HO—) 2.35ppm (HE /KX #HIEBH) RN
DR BB TLHREEANBERN 102 EANER. CHRENERE R REEE &
RBER, BrREBFSMEIZRM(IR 2) ifEARBRIA#ES, BTt

CEBRE SRR BOX MR B3 FRE AT B8R R E.
BF,; + (CH,C0),0—>[BF,00CCH,]° 4+ CH,C®0

THF
CH,C®0 + THF—»>— %4 (2)

il AEKAERREBREENE SRESHE GPC RIZRABAFEHERIENRSS FRS
Trep A TRt By BB,

$ ¥ X M
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POLYMERIZATION OF TETRAHYDROFURAN BY BORON
TRIFLUORIDE INITIATOR
USING EPICHLOROHYDRIN AS THE PROMOTOR

ZHANG Hongzhi, FENG Jianrong and FENG Xinde
(Dcparsmens of Chemisiry, Peking University, Beijing)

ABSTRACT

The initiator efficiency in the tetrahydrofuran (THF) polymerization initiated by BF, us-
ing epichlorohydrin (ECH) as the promotor is 2.5—=6 times higher than that when ethylene oxi-
de promotor was used. Five chain transfers, i.e. HiSOs, HiS:0s, water, butylene glycol and
acetic anhydride (AcsO) have been studied in this paper. With the addition of even a small
amount of HySO. or HsS:O: to the reaction system the polymerization does not occur. In the
presence of AcsO and 5 mol-% of the initiator the conversion reached 80% after 15 min. of
polymerization. In such a relatively rapid reaction the molecular weight of the product is little
influenced by the conversion and ‘feed amount of AcsO and therefore, can be controlled around
2000 by varying the amount of initiator charged. The end-groups of the product are mainly
hydroxyls with some acetoxyls (lower than 15%). The total average functionality of the end-
groups is close to 2.





