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2 9k Pyrrolidone o] {o] =310l A 2§ MAAZA pyrrolidone-N-sulfonyl chloride & &4
ota, o] AAA o FPukEATE AP o, FRAFE BA 223 G2 AAAY A
So} v mageh,

Pyrrolidone-N-sulfonyl chloride &] F%% AAE & FAH = ¥4 Azt S718E #3238
glom, MAA] KOHo| =g ¥ go] 0.2594 FHEE 4 F85E0 /M4 & A& 4o

PNSC/KOH Zwf| 8- ] pyrrolidone & &0]2 %3, CO,/KOH Zvl| 789 7 9o u]3}e]
dutd oz FHEI wiEza, FRFEE =%t

ABSTRACT. The synthesis of pyrrolidone-N-sulfonyl chloride has been carried out by the re-
action of pyrrolidone with sulfuryl chloride in benzene.

It was attempted to study the catalytic effect of pyrroldone-N-sulfonyl chloride as an initiator
for anionic polymerization of pyrrolidone. It was found that as a concentration of initiator decrea-
sed, inherent viscosity of the resulting polymer increased up to 1.8dl/g.

The highest rate of polymerization and equilibrium conversion was observed when mole ratio of
PNSC to KOH was 0. 25.

In general, the observed value of polymerization and equilibrium conversion in circumstances
using PNSC/KOH catalysis system were higher than using CO,/KOH catalysis system.
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2.7 (m, 2H, methylene proton of ¢)
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Table 1. Elemental analysis of PNSC (unit : %).

Element C H N S Cl

Found 26.1 3.42 7-40 18.3 17.0

Caled. 26.1 3.3 7-6 17.4 19.3
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Fig. 1. NMR spectrum of pyrrolidone-N-sulfonyl chloride in chloroform PNSC : CHCl,=1: 6 (mole ratio).
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Fig. 2. Conversion vs. PNSC/KOH mole ratioat

50°C for variant concentrations of KOH: polymeriza-
tion time, 5 days.
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Fig.3. Conversion vs. PNSC/KOH mole ratio at
30°C for variant concentrations of KOH: polymeriza-
tion time, 5 days.
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Fig.4. Conversion vs. PNSC/KOH mole ratio at

80°C for variant conentrations of KOH: polymeriza-
tion time, 5 days.
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Fig.5. Inherent viscosity ©s. PNSC/KOH mole

ratio at 50°C for variant concentrations of KOH:
polymerization time, 5 days.
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Fig.6. Inherent viscosity ws. PNSC/KOH mole
ratio at 30°C for variant concentrations of KOH:
polymerization time, 5 days.
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Fig.7. Conversion vs. Time at 50°C: KOH conce-
ntration 4 mole% for variant PNSC/KOH mole ratios:
0.11 (©), 0.23 ({1 and 0.35(2).
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Fig.8. Conversion vs. time for variant polymeriza-
tion conditions. Concentration of initiator: 0. 48 mole%.
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3k A $ol FAEE activating species (VI)&F
reactivity & vl dpd, VIS A& &% @3k
o 2nk A7ubgo] devtedl, Vo A &
ke A A guk-go]l deojd ¢ gle Aol
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: — = KQ.
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Table 2. Weight average molecular wight of poly—
pyrrolidone on various polymerization condition: poly-
merization time, 5days.

Conversion (%)

Polymerization condition
7inh MW
Temp. | KOH R (di/g)
(°C) | (mole%)
50 [ 2 0.18 1.85 | 5.8x10¢
50 | 2 0.30 100 | 2.6x10t
50 4 0.17 1.43 | 4.1x10t
30 2 0.24 1.52 | 4.5x10t
30 4 0.29 1.38 | 4.0x10¢

R: PNSC/KOH mole ratio

8o}

70

60

50

40

30

0: 4 mcle%, PNSC 0.92 mole%
20 ®: KOH 2 mole#, PNSC 0.48 mole%
D: KOH 11 mole%, CO2 4.95 mole?
m: KOH 8 molef, CO2 3.6 mole%
10
| 1 i i 1
24 48 72 96 120
Time(nd

Fig.9. Comparision of time dependant conversion
of PNSC/KOH catalysis (O, ®) with CO/KOH
Catalysis!3 ((J, WD at 50°C.
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difg A= 24, N-acyl type 8] A A 2LE o
6] A = inherent viscosity® 16-2324(0, 5~1.2dl/g)
Bk A3 EAgE CO/KOH catalysis'® o

ety dolA = 3~5d1/gol usted A Fe
3EE Bt

18 PNSC & =t-8Ad 743k A4 2 =
Fub-So] LA oz APFo A AR activa-
ting species 7} H-3j3te] ZEAL] AAE A3
317 W Foleta Feldle),

o]

4 2 E

Pyrrolidone-N-sulfonyl chloride & 343}
°] A& pyrrolidone &0l & F§e A=zg A
Az Assed 2 AAAZAY whE 2t
geow, 2 AF3E CO,/KOH catalysis system
4 N-acyl type initiator/KOH catalysis system
vl A

PNSC/KOH mole ratio 7} 0. 25 3-Zd ) 713
£2 AH}E 49}, Poly-pyrrolidone 8] inher-
ent viscosity & PNSC 9] F&=& FA 7/1&FE
F7V8HE A gg ¥gon, Mark-Houwink eq-
uation © 2 R E] A A8 F-=-8R-2 20, 000~60, 000
A zol%

PNSC/KOH catalysis o ¢}t 345 poly-
pyrrolidone 2] inherent viscosity &= 1~1.8dl/g
o]9 2™, N-acyl type2] AAAZ A3 poly
-pyrrolidone 3 v] w3t} 33 ¥ gho] Ath,
o] 712 o}u} transitiation o] A2 gejrtx] &)
ool etz A=),

CO,/KOH catalysis system 3} v 3}y F3
57 84 wE AL, activating species & o
atcdol]l Al 23R} chain o] 438}, electrophilic
center ¢l ring ] carbonyl carbon o] activate ]
¢] pyrrolidonate anion & AAA FAHo] Lo)3}
7] @ Folztz Aztslvt, ulele] inherent visco-
sity &= CO./KOH catalysis system o] #]3] =&
AEgE 2P Ed oA AMA 2 Fgukgo)
g3 oz 9o} activating species 7} QX 13
97 Wl 229,
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