Polymer (Korea) Vol. 18, No. 1, pp 23— 27 (1994)

A A

Mo

al

St B AY) 4F FA2NEL 2

r

z 9 &-3 4 94 A At
A ED ATE Ao T, *Huuqm SR L L
(1993 109Y 129 H5)

Molecular Weight Determination of Cholesterol-Containing
Polymer by Monolayer Study

Iwhan Cho, Sang Won Jeong, and Jae Sup Shin*'
Department of Advanced Materials Engineering, Korea Advanced Institute of Science and Technology,
P. O. Box 201, Cheongryang, Seoul 130-650, Korea
* Department of Chemistry, Chungbuk National University, Cheongju, Chungbuk 360-763, Korea
(Received October 12, 1993)
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Abstract . Copolymerization of cholesterol-containing monomer and N-vinylpyrrolidone was carried
out to make amphiphilic polymer. Using a trough monolayer study for this polvmer was done and
n-A curves were obtained. The molecular weight of this polymer was determined from nA-n relation-
ship. These results were almost similar with the molecular weight obtained by GPC.
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A E B odpele Zy A S-S 2t monomeric am-
phiphile 5 & &4d3t 3127184 vesicleg & IA
Y=g 22 ATl F23 3 Golu} ol9} A Bastg e ? o vesicle5 S FULHES
ol QAo Soigl sterolEL wi$ £23 A Zz5l=d olf3ich® E8 Fyrges e
B84 J¥852 St ot BPrHEe u]o] 24 amphiphilic T8 A2 435t o] 1B}
bile saltst} lecithin® 222 T} amphiphileE2] % 2 2P HEL 22500 ol8slynh
£0] gloW 2o 17171 vl & o), FYiHELS B A7ME ZY282E 2 Y28 amphi-
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shiz g4z ek !d A% & Qlm wol dial HastH g} g
£2i0 A18H #1& 1994d 19 23



ool O A7 Ao O BEs 4
H2A AAAE A2 ARS) 7 e

AT s 7\‘_‘3354—1— %1‘4. n~1 E%ZPQ]
23} vEAtel g49el Bl B A7E Ka
waguchi 5] poly(methyl methacrylate)!*s} poly
(ethylene oxide)®& o] g3te] A&t

£ AN AET EAF S0 vl ol
amphiphilicgt FFIANE o2t dEA T
E402RE &4 EAF 4T gel permeation
chromatography(GPC) & o] &8l =3 R}k
@& vt Byt

4 ¥

Al ek, B A3 AME¥ cholesterol, 1,6-he-
xanediol, N-vinylpyrrolidone(NVP), hexamethyl-
phosphoric triamide(HMPT),
2, 2'-azobisisobutyronitrile(AIBN),
& Aldrich A&F& AHE-3t Tt

7] 7]. Nuclear magnetic resonance spectro-
meter= Varian T-60A¢} Bruker AM-300% A}£-3}
$oH, infrared spectrophotometer= Bomem FT-
IR MB-100 spectrometerE A3} t}. Thin-layer
chromatography+= Merck 60 F-254E% A}8-3}ch,
Chromatography & o] &3 ¥+ Merck silica gel
60 particle size 0.063~0,200 mm(70~230 mesh
ASTM)E olg3je] ANalTh. ¥4 A4L 9
3l gel permeation chromatography Waters Mo-
del 510& o] &3t At A4 B4 CA-
RLO ERBA elemental analyzer MOD 1106S A4
shqich,

1-Ethenyl-3-(6-(cholest-5-en-3B-yloxy) hexyl)-2-
pyrrolidone(1a)2] #4). 0.118 mole®] n-butylli-
thium& 7Zt+= hexane®94(2,5M) 47.3 mlol| 10.6
ml(75.4 mmole) &}  diisopropylamineS 100 ml2]
tetrahydrofurano] =91 89S argon th7]|d}e] —
78CAA tgit}, o] g9 £ E 0T &8 15

diisopropylamine,

n-butyllithium
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Ly =

% o] gdlo 2 g —78CR W&
o] goo] 0,0150 mole2] hexamethylphospho-
ric triamide(HMPT) & ©{3} 3 8,4 g(76 mmole) 2]
N-vinylpyrrolidone & sHHe-# b3k}, o] w =&
Aol goo] FEEu —78CelA FAHES o
Hh--A1 71}, o] oo 23,7 g(37.8 mmole) 2] 6-
(cholest-5-en-33-yloxy)hexyl bromide'Z 100 ml¢)
tetrahydrofuranOII =9l R-HE —78ColA 12412
Eolol B A ALOT 2EE g7|q 12/\]7}50}
stirring3tc}, Diethyl etherZ 0]%6H %QF.
4 5N NH,Cl #&9& ol%
L‘]— Ether & 1N HCI &
%, NaHCO; g7} ¥ 3} NaCl
&3 Auata 2 Holed. 5L
S} 2 443 AAHSH crudedt o
rupe] VoA L}, o] AL silica gel S 0] &3 column
chromatography & AH&-3l] gAgc}, o] w A&
3+ g = petroleum ether$} tetrahydrofurano] 4
12 49 e £ ﬁUH—E- AEL L
§"*‘j“} e & sloll A 728k 3k 9
lav} dojAt}, (14, 5g, yield : 58.0%)

H-NMR(CDCl; : 300 MHz) & 0.63~2.50(m,
56 H), 3.25~3.31(m, 1H), 3.31~3.45(m, 4
H), 4.31~4.39(t, 2H), 5.30(b, 1H), 6.94~7,
02(q, 1H)

CaoHgNO, Cale. C 80.77, H 11.30, N 2.42

FoundC 80.77, H 11.48, N 2.88

1-Ethenyl-3-(8-(cholest-5-en-3p-yloxy)-3,6-dio-
xaoctyl)-2-pyrrolidone(1b) 2] 4. 1ag] 4ol A
AHEE AP 2 g st epxe
2] @Al A column chromatographyol] A}&3+ &
uf 1=
Mo e £F 8uls AR&sTh 10.8g9) b7}
Aol M}, (yield : 43.5%)

H-NMR(CDCl; : 300 MHz) & 0.58~2,25(m,
48 H), 3.25~3.31(m, 1H), 3.37~3.55(m, 12
H), 4.31~4,39(t, 2H), 5.22~5,23(d, 1 H), 7.
01~7.09(q, 1H)
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petroleum ether$} tetrahydrofurano] 5: 22
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CaoHgNO, Calc. C 76.55, H 10.71, N 2.29
FoundC 76.64, H 11,04, N 2,68

25%. NVP¢} la =& 1bE 0|83t 353t
At AAAZE 2mole % 2] AIBNS AMEE9 L
v &uj £ 2-propanol-S AHE-SFch $42] mono-
merE-2 glass ampouled) Wi 4P 5§ vHE
A FF S Hol Holgl= 71A7A 3] AA
3 ¥ ampouled B3t Sk 70CY oil
bath QtollA] 24A)13H5<t A AI8Y Tt ampoules 7H
T8 F gulE FEAVIL de EZL diethyl
etherol A ZAASA A, FAH TFFAE A=zn
A-F3lol A AZA AT

Monolayer StudyE o) &3& ¥x} 23, 7HFEo|
9)3)] 24+ film balance(San-esu Keisoku model
FSD-50) & ARE-3ld m-A curveE Ath. Trough
¢} =7} 600X 150 mm?0] 31 20,010, 1CE §A8
pil=

10 mle} CHClzoll B&3tA FAE £A3 10 mg
e nial E4E 52 F 30ule] o] BHE
trough $jof A 2~HA spreadingdtgth, Comp-
ress £5 0,2 mm/seco]Jrt,

GPCE o] 43 ¥zgk 24, Waters model 510
< o)g3le ZAsY e fulR= tetrahydrofu-
rangd 0| &340y flow ratex 1 mil/mino]ct,
2213 A4S polystyrene standardE o]&-3ked A
AEEES
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Z8A ¢A. 1as) 1be] 34 3RS Scheme
1o Jeh) BHEon w3l o582 JE 43 FF
A o] F2% F9A) Scheme 19 Vel

o} ZFA A A4 FE-2 poly(N-vinylpyrro-
lidone) (PVP) R Eoln ZY1HES 2t3 Qe ¥
Fol AFA RRo|d o] FFHAE IS 24
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Scheme 1.

Aol Har ik B A9 A7} olef gt 171
Az &0 FHH e FHLHES F2E F
A ojeke] shtell £2 model systemo] & 4= 9l
& Ao Azigd,

B Ao PVPE AddstA ¢ olf= PVP7L
=40] ul vrom 38 vhg-A w3k vlg- 7| uf
Folth, 442 PVPi= plsmag) i &&2 A8-Ex
Atk

B oAgdA 4% deEAe A FEd
PVP R 23 4244 BEQ ZH2HE 2AES 3
B 3R] ulE z4slo] 747+9] monomer?] 4|
wte} N-vinylpyrrolidone(NVP) : la=5: 191 %%
FAE TE2EHNE 5AZ, NVP: 1la=10: 191 %%
FAE FEEAE 10AR, NVP @ 1a=20: 10 A%
A E =4S 20A2 2Hzt Fakgdoh. 1bol of
M lac Aot e Whyo g st ol &
Z342 77} 5B, 10B, 20B= Hatdch,

Monolayer StudyS o] &3 ¥ A,
Trough 9ol 52 chloroformel =< sprea-
dingdt o)) compressZ 3] I1A curved ¥Sith

o] TIA curve?] 27| ¢el, & Y} compressE A} %}
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312 We] el E gaseous et B 5= Qloh
o] m H&¥ 4= U two dimensional 713 ¥A 2]
< U 2

IA=nRT+nA,Il )

A : Area(m?®)

I : Surface pressure(N/m)

R : Gas constant(J/K)

T : Temperature(K)

G714 MI->0Y o] FJei & o] 719 def=
B Fglon o] of 919 WAL o3 o] "o

W
(INA) 1—o=nRT=—-RT (2
Mw

W : Weight(g)

Mw . Molecular weight

Oze x%o2 MAZGS y%o2 M 2928
a2 yZo AW goziH (MA)p, ke €5
4 . Fig. 12 5A, Fig. 2= 10A, Fig. 3& 20A
Ztzke] Aol FZ AR B AL AF Aol
o] 1PZEZRY (MMA) ¢S T3l 2zl Ao
B2 S 73 A7} Table 19] Yept ik 5
B, 10B, 20Bo] iM% $joMe} 22 wioz
A3 AE Hste 7zt Bee] BARE
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Fig. 1. ITA-II relationships for monolayer of copoly-
mer 5A.
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Fig. 2. TTA-IT relationships for monolayer of copoly-
mer 10A.
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Fig. 3. TIA-II relationships for monolayer of copoly-
mer 20A.

Table 1. Molecular Weight of Cholesterol-Containing
Copolymers

Monolayer study GPC
5A 12,800 10,500
10A 10,300 8,600
20A 9,400 7,200
5B 7,800 6,200
10B 5,400 4,800
20B 2,900 2,500
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Table 19} Ao A H5o] monolayer 7ol A
BL BAE e GPCR RE e &+ H ¥AF
et 29 2 gEolvle AT nay v
BEC] doHESE RoFa k. £8 GPCE
B de 4 HFEATF e polystyrened stan-
dard2 o]-8% il ghoz HdHQl ghojztn
Byl oAyt GPCo} Zztel 7 Ao Adfe
X A HAFAG.

ZAre] 2 o] A7 19939 % ITHSAE 5
712 A7y Ao 9@ A9 A=Y U
(FAHFE : 91-03-00-09)
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