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L % FH2HES 2 ARYPAES T3 o AUBAYASE & £olA sonicationdte]
vesicle M & FAJF o5, o] &AL WX Ex50] FAHLR wldd A bF FRE ?

A}, o] HE& X-ray diffractometer2 2A5l 04& F2E o AR & 3l Y=XS
A Bt ES troughE o] gt GEAE YYAT F, o1AE oJ2W transfersted g2t
o1& 728 PASAY. o] A 99 FREUHE AMEEE transfer7t otz ¢ 2 polystyrene-
sulfonic acid potassium salt& H7}3F 88 Qo) A= transfer’} 7F=3lc.

Abstract . Cholesterol-containing surfactants were synthesized, and sonicated in water to
form a vesicle solution. To form a molecular multilayer structure this vesicle solution was
dried. Using a X-ray diffractometer the thickness of one layer and the regularity of the mul-
tilayer were measured. The monolayer was formed in a trough and the multilayer was
formed by transferring the monolayer to a substrate sevearal times. In this case the monolay-
er could not be transferred In water, but could be transferred in water solution of
polystyrenesulfonic acid potassium salt.
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Al B A7) 2 A A" ZH2HE,
cholesteryl chloroacetate, 11-bromoundecanoic
acid, 6-bromohexanoic acid, 2-(dimethylamino)
ethyl methacrylate= Aldrich #| && A}&3}4t}.
Infrared spectrophotometer= Perkin-Elmer X
-98-%, nuclear magnetic resonance spectrome-
ter= Varian EM 360 L&, X-ray diffracto-
meter= Scitag XDS-20002, sonicator= Cole
-Parmer 4710 250 W sonicator& A}E-3}53tt.

CHODAMA 9 #4.12 Cholesteryl chloroace-
tate 25 g (54.0 mmole) ¥} £/ E 3} 2-(dimethyl-
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amino)ethyl methacrylate 25 g (159 mmol)&
250 mL9] tetrahydrofuran (THF)dl 378t
th o] ERBL IAFY ALolA HolFwA
ST el BY EEY g A=,
THFE Ao & tg AxA17H . CHODAMAZ}
12.7 g Yo HTH(yield 38 %).

NMR (CDCl;) 8 0.8-2.4 (m, 44 H), 2.0 (s,
3 H, C-CH;), 3.8 (s, 6 H, N-CH3), 44 (m, 2
H, N-CH,), 4.5-4.8 (m, 2 H, CH-0-CO), 5.0
(s, 2 H, N-CH,-C0O), 54 (m, 1 H, CH=C),
57 (s, 1 H, CH=C), 6.1 (s, 1 H, CH=C).

CHODAMA-109] 4. 100 mL9] 28 ¢
23] AAZ dichloromethaned|A] 3.0 g (7.76
mmol)2] Z#HAHE, 2.06 g (7.77 mmol)9] 11
-bromoundecanoic acid, 1.61 g (7.80 mmol)<)
1,3-dicyclohexylcarbodiimide (DCC)& <¥719)
p-dimethylaminopyridine & Zvj2 713 § 4
Lol 18 AIZ B “}w*]ﬁq DCCZ %E ¥
AE urea FEAQ IAES ZHHA AAT &
o, vHe-EL 50 mLA AN HCIZ HojF1 v
A, ©hA] 50 mL2] 0.IN NaOHZ %ojFgit}. &
HE AAT Tl JF Az Mo uHE A
e ¥ olAEelA 9 AEFSAT. Choles
teryl 1l-bromoundecanocate (CHOBU)”} 1.40
g YoJF T} (yield 28 %, m.p. 96-98C)

1.20 g (1.89 mmol)2] CHOBU#%} 0.30 g (1.91
mmol) 8] 2 - (dimethylamino)ethyl methacryl-
ateg FE & 9435 A AP 50 mLY acetoni-
trilex} 10 mLe] THFd| %9 & FFIAA=
A9 hydroquinoneS 713t ol 48 A7t &
&t BFATIEA REEAIZT olFA WS AT
I VA 9EEE 258 15TE ¥R Fo 34
HA TAES AAS T P& ¥EE 8AE 0, R
Fatoll A &l E AANA. QiR YHEES ol
H22 HAE Fo IF AxAAT. oA & sili-
ca gelg o] &3t Y a=vEIHAE st
f2= CHCL:CH,O0H=3:1& Al&3tg e R,
= 0.48°]81t}. 1.0 g (1.26 mmol)2] CHODAMA-
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100] AR} (vield 67%, m.p. 136-138°C).

NMR (CDCl;) & 0.8-2.4 (m, 59 H), 2.0 (s, 3
H, C-CH,), 2.3 (m, 3 H, CH,-CO), 3.6 (s, 6 H,
N-CHa), 4.2-4.3 (m, 4 H, N-CH,), 4.5-4.8 (m, 3
H, CH-0-CO), 5.4 (m, 1 H, CH=C), 5.7 (s, 1
H, CH=C), 6.1 (s, 1 H, CH=C).

CHODAMA-59 4. 50 g (12.9 mmol)
o) FY AHEH 2.5 g (12.8 mmol)2] 6-bromo-
hexanoic acidE i) p-toluenesulfonic acid
o A 200 mLe] ERd HAIF T o] A
$ Dean Stark A E 3dl1 48 A|7H59 3&3}
HA 9rS-A1Zt}. Rotary evaporatorojA] £wjj&
25 AAZ Fo & 14 E chloroformol] =%
t}. o] €4S 0.IN NaOH £d4og AH Mol
g F, g 25 AA e Aol 1A & o}
M EANA QAR 3.9 g (6.92 mmol)Y
cholesteryl 6-bromohexanocate (CHOBHE)7} &
oJZ o} (yield 54%, m.p. 115-1177C).

2.0 g (3.55 mmol)¢] CHOBHE<®} 0.56 g (3.56
mmol) 2] 2-(dimethylamino)ethyl methacrylate
£ 50 mL¢ THF:CH,.CN=5:4%1 &3 8o =
?l & p-methoxyphenol& 4% 713 & 2447
3¢ BRI RS 258 WY ¥ AHES
Aol o oplEoE ARk AHES T
Az Fol HEl7t AL )88 B IA=vETH

£ o] &3l FAsI¥t. vl 2= CHCl:CH,0H
=3:1Q EF &l & AHEEt o™ R, 32 0.440]9]
t}. 1.02 g(1.41 mmol)e] CHODAMA-57} 4o
Ao} (yield 40%, m.p. 96-98C).

NMR (CDCl;) & 0.8-2.4 (m, 49 H), 2.0 (s, 3
H, C-CH,), 2.3 (m, 3 H, CH,-CO), 3.6 (s, 6 H,
N-CHs), 4.2-4.3 (m, 4 H, N-CH,), 4.5-4.8 (m, 3
H, CH-0-CO), 54 (m, 1 H, CH=C), 5.7 (s, 1
H, CH=C(), 6.1 (s, 1 H, CH=C).

£ ATl A AVBYAS ¥ FRE
ol

thgat 2ok
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CH2 = C(CH3)_CO_O'CH2_CH2\ P CH3
N+ CI-
Cholesteryl-O-CO-CH,” ~ CH,
[{(Cholesteryloxy )carbonyl }methyl ][ 2- (metha-

cryloyloxy)ethyl] dimethylammonium chloride
(CHODAMA)

CHZZC(CH:;)‘CO_O_CHz‘CHz\ /CH3
/N\* Br-
Cholesteryl-O-CO-(CH,); CH,
[5-{(Cholesterlyoxy )carbonyl }pentyl ]
[2 - (methacryloyloxy)ethyl] dimethylammoni-
um bromide (CHODAMA-5)

CHz - C ( CH:;) ‘CO—O—CHz—CHz\ s CH3
/N\* Br-
Cholesteryl—O—CO-(CHz)w CH3
[10 - {(Cholesterlyoxy }carbonyl }decyl ][ 2 - (me-
thacryloyloxy )ethyl] dimethylammonium bromi-
de (CHODAMA-10)

Cholesteryloxy- =

7 2 33

Trough& o]4% ¥x dF F29 4.
CHODAMA 5.89 mg& 3.5 mL2 dichlorome-
thaned} 1.5 mL9] ogt&e] &3 oo = F,
20CE FAAIZ) trough 9o 60uLE spreading
8l monolayer& HAGAIA 1A FHS AUk
(Fig. 1).

©] monolayerE 25 mN/m9] g&loc=w {x3}
HA $28](1.3 emx2 cm)9 HEHOEQ trans
frg 44 Woz Az A& A B
+ transfer7} ojit=t] W3z W= transfer?}
%) ekskor] 212 Wyt transfer7l Yojuich.
v M9 transfer $o|= transfer$} WA
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Fig. 1. 7-A isotherm for CHODAMA.
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Fig. 2. 7- A isotherm for CHODAMA by poly-

1on complex method.
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Fig. 3. Plot of barrier position vs. time during dip-
ping process with polyion complex method.
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Fig. 4. X-ray reflectivity scans of multilayer from
CHODAMA, CHODAMA-5, and CHODAMA-10,

respectively.

27 9 3HH 279 XUt o] o
o]HE&L 96+ 11%°lIUct. o}¢} o] PSSK £
AA transfer7t 2=z olfr= PSSKe gol23%
CHODAMAZ] ol Atelof| o] & ZHio] FA 5
o] monolayer7} Bt} HFH o=z AA|HGY7] of
o7 AZEy.

Cast Film$ o} 4% ¥2 o3 739 34.2
CHODAMA 70 mg& 1.5 mLe ZE50] Y1
sonications 3} vesicle 88S A1), o]
SAE THT FHS 7 FET oA FLA
A TS FEARATY. TN A e ve
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THS AHEEIH Al&AQ] transfer7) Pojubx] &
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