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Thermal and Optical Properties of Cellobiose Octa(cholesteryloxycarbonyl)alkanoates
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Abstract : The thermal and optical properties of cellobiose octa(cholestryloxycarbonyl)alkanoates
(CCBn, n=2~8,10, the number of methylene units in the spacer) were investigated. All the samples
formed monotropic cholesteric phases with left—handed helical structures. CCBn with n=2 or 10, in
contrast with CCBn with 3<n<8, did not display reflection colors over the full cholesteric range, suggesting
that the helical twisting power of the cholesteryl group highly depends on the length of the spacer connecting
the cholesteryl group to the cellobiose chain. The isotropic—cholestropic transition (7;.) and glass transition
temperatures decreased with increasing n and showed no odd—even effect. The transition entropy at 7
increased with increasing n from 2 up 6, but at n=7 it drops significantly and then increased again with
increasing n from 8 to 10. The sharp change at n=7 may be attributed to a difference in arrangement of
the side groups. The thermal stability and degree of order in the mesophase and the temperature
dependence of the optical pitch observed for CCBn were significantly different from those reported for
the cellulose tri(cholesteryloxycarbonyl) alkanoates and glucose penta (cholesteryloxycarbonyl) alkanoates.
The results were discussed in terms of the differences in the degree of polymerization, the number of
the mesogenic units per mole—glucose unit, and the conformation of the molecules.

Keywords : cellobiose, cholesterol, spacer length, cholesteric phase, optical pitch.

M = 2E 9} P2 AR it i FelaEE s 9

AL, T2l ofE AP ekl 9 Ake) 91 Qbe %

AER A T8 TEARE 2 v WP E Rk ozt ﬁl,qx](j_m) o] erzojEA SO F|uEalseyy]e] X|Fhze) Ex|d
chirality S A/Hat Itk oJ2it ARdo] S48 2<10] Ho 3|=%A] 2]3 o]Se] R il oha} E]TZE/\] sz2)7)of £Qle <)
el AER o e} s|EFAE R YA T12|al of5e] el ] o] AT} X3ko|w o)Esit! ola]at QxS o]at gk
tTo whom correspondence should be addressed. _0_ HHHB}O% /\]_—O] ﬂs} %?JE(DP) A}—J’} @/\}—’:9,] @
E—mail: ydma@dankook.ac.kr Blokxl 7)1 AAKES] 3l e} do)7f gHbg o Aol S5

230



A 9.2 SEH(EAZH AT ) Wohelo] 2] I U 3} 54 231

7 Bl wXe IS AES] flste] Miyamoto A7 15
@2 ebaz)s Mz gu] gl ASE O B2 7o) 9hHx|E 7]
Eguye] dAE fiAdls Jea AR geudy AEE e
2of & 22 SAlodl IES oHZE AR EYUAIA I
FEAES g4 B4S HES] e 22 AMIES Husislh
1 ¢d71Fe] v d52 07t 6 o]l AERe A
(DP = 200) 9] AZNAEH FEAES 2 S FA3h n=8
¢l FEA19) A9, DP<5S FAE TI#]a DP 2081 FeAs2
77y ATy ] A 28] 2 S P48k Wi 5<DP<20
]l AEAES Y ds YA =Tk 2) DP, n I8al o2 H
SI=(DE) 7t 548 A%, 7B ¢ A fEAES A
2Py FeAlEel vls) dids] dell Pt tiaTE 2 A
S A} 3) n=29) AFE O AoH|E FLEASS FAE
2 A4S Gt n=5< °flH= f=A49 85 DPz 1191 -4
L Fe~HE S gAdSRs wbd DPK11S] A A S
PR etk AR g gy AEZ e 4 52 SAjdd
A IES oEE AFgor TYAA gL fEAlEe] sk =
PIAEE A A P Al =0 DP, n, BARES]
slehtzof| WIzkskAl o)t ol# sk AMIES gy o
Foll 21719} -8 non—mesogenic 18-S TYAA 4& F=
ANE2] A e Fdert FRELL T2 DPeF FAKEY BAL
£2] Agkekrlel Wzl o)ESHS AT

S| udHet vhdsel A2 23S mesogenic 1ES =UAIA
A2 FEAES] A 42 BT 542 mesogend] TAKET
BAKE mesogenic 152 Headel o8l AulEER §<33%F non—
mesogenic & Ad fFEAlEel v]3)] Foldt A vEREEE
A7), T 2 AR okt S8 udRet thdel Ed
HE &2 JEZolxilAl 153 DEE 2ajslo] BAA 4 +
EAES 94 B8 HESI v 32 AMIES Rtk
D FHAHE 158 dddll Ao)A glo] 7iRHolE Aoz &
A e FEAE e, FFEAA FEA(DE=5) " 44 A
S SR o= WA o]gHDE=4),! oFZ oA (DE>2.6)° 17
3 AZZ @ (DE=3) 2’ §EASS 1,0 7MIHA sgelels w
oful= FallAElY A 843 2) FalAEE 15 vEd A
ol E T3l EAA I AEAEe] A, 8- (FUAHESA
7k Fepes} CRFFS(DE=3 -2 DE= 3)3f o]dH5(DE=4) "
6— (FelAE P A7) Aebesl opd 29 ~(DE>1.6),” TES
AE(DE>3.8) 7 FRAAE(DE>4.3)" 723 (FHEESA]
Fh) hedl 25794 DE=5) 9 AEZ9ADE=3)=" &
gl2ER] S Attt ek B Ade] 44 P9, AME 1E
I An®] &%91FAS DP, DE 7831 nell vizksHA| oj&sit). 3)
6—[4— (4'— (JEZFdolx) AL A7 D) [ HEb-3} thdis!”
Urbe] AR @A) o]2]d ARISS SR 040 Ao E o}
A71et SeladRel AER @0 Ao EEo] LERle g A
9] 35 = BASol nlsl Heleh, mesogenic 1ES A
=P 1R} o AL N 2= 8% DP, DE 22
2Ho]Ae] Ao|Hrh= 2 ZAK: mesogenic 152] 38k zo]
TIkebA oEES AlAFsIT

£ A7 ST, th 1811 mesogenic 1552 18t

H20R
CH20 y OR
RO RO
OR
O
RO e}
OR CHz0R
Compound R
CCBO —|C|—O—cholesteryl
O
CCBn -ﬁ-(CHZ)nﬁ-O-cholesteryl
(@]
Cholesteryl=

Figure 1. Chemical structures of CCBO and CCBn.
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Figure 2. FT—IR spectra of (a) cellobiose, (b) CCB3, and (c)
CCB10.

2o/, A32¥8 #13%, 20084

O:

i

AN 4. CCBne 7HdstaA Agdn| el gal] #2349,
= A==l 0101’\1 A L] g-gHto] T B A AJow %
s e 220 Pl ko) s, Supy oz Ako] Al
A Zgoll= NS dASIITE CCB2, CCB3 18]aL
CCB107} &A= J)fﬁl Z25S Figure 4(a)~ Ol YERAH
NA ZFEle] CCB2E AA18] WA A%, A8+ oF 140 CellA
focal—conic 2% (a)& A3tk 22 (@l $9& 71 4%
of| F/3=)= FalauE el H3HARI Grandjean 7] (b) &= WA}
AZES VERIA] 29kt 22 ()& A1A8] WA 79, focal—
conic 2 ¢F65 Cold 124 A (o) 2 WSStk o] /\}F/Hoﬂ/ﬂ
e gJaf 24 WzkE dorle AL dsIsict 24 0O F
i WZIAIA oF 3UE AN 7, Bz g Aol A
(d) o= WaISiek 4 ZJeje] CCB3E AA18] W24 -
£ 9k 136 CollA] batonnetsSP 2 24 (e)S 343 /~]
o]E5o] &AHA °F 130 ‘CollM focal—conic 22 (HE B/JsISich
2 (Dol 595 71 39 A== Grandjean 22 (g0 REAL
AZS VERITE 24 (9) & 202 F43] WA e, A=}
VR HAFAZES oF 12A17F F9F o2 fA]E Ak 24 ()
= U Wz 75, focal—conic ZAL ¢k 63 TolA 14| 4+
(h) 2 HA3FAE n=4~82 CCBna CCB39 HY3t a2 Yer
Wk CCB10%: Y3t 33t 2458 st (Figure 4 () ~ ().
13U CCB107}F 84d8k= Grandjean %2 (k)& HAPIZAS LE}
U] eslet. olgfst ARIES CCB22F CCB102 A4n®] 7FA13A1 1
FdE ‘ﬁoﬁ}w WA FelsEE S F4dshe v n=3~

td

Y _10('

oL_

}

o> I

l ox
=2, i o2 rlo o

CDCI

: (@

(b)

()

ppm

Figure 3. '"H-NMR spectra of (a) CAC2, (b) CACS, (c) CCB2,
and (d) CCBS.
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Figure 4. Optical textures observed for CCB2, CCB3 and CCB10
on slow cooling from the isotropic phase: (a) CCB2 at 140 C
(focal—conic texture); (b) sheared CCB2 at 140 C(Grandjean
texture); (c) step—cooled sample (b) to 65 T (solid); (d)
incubated sample (c) for 3 days at room temperature (crystalline);
(e) CCB3 at 136 T (batonnets); (f) CCB3 at 130 T (focal—conic
texture); (g) sheared CCB3 at 130 C(Grandjean texture); (h)
step—cooled sample (f) to 63 C(solid); (1) CCB10 at 110 C
(batonnets); () CCB10 at 105 C(focal—conic texture); (k) sheared
CCB10 at 105 C(Grandjean texture); (1) step—cooled sample
(3 to 50 C(solid).
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Figure 5. DSC thermograms of CCBn.
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Figure 6. TGA thermograms of cellobiose, CCB7, and CCB10.

Table 1. Transition Temperatures(C), Enthalpy Changes(J/g) in Square Brackets, and Thermal Stability of CCB0 and CCB
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Figure 8. Plot of transition entropies (45) of CCBO,* CCBn, CCEn,°
CEAn" and CBAn' against n. (@4, O,2) at 7i: (0) at the
liquid—to—discotic columnar phase transition point; (%) at the
discotic—to—liquid phase transition point.
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Figure 9. CD spectra of (a) CCB3 and (b) CCB7 at different
temperatures.
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