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L—malic acid (L—MA)

glycolic acid (GA) 3—(S)—-[(dodecyloxycarbonyl)methyl]—1,4—dioxane—
2,5—dione (DMD) DMD L-lactide tin (1l) octanoate
RGD )
, MA RGD

, glycolic acid—p —dodecylmalate—Ilactic acid (D—PGML)

ABSTRACT To study the effect of polymer compositions on the cell adhesion, copolymers of
3—(S)—[(dodecyloxycarbonyl)methyl]—1,4—dioxane—2,5—dione (DMD) and L—lactide were
made, where DMD was synthesized form L—malic acid (L—MA) and glycolic acid. Furthermore,
the copolymerization of DMD and L-—lactide was performed using tin(ll) octanoate as a
catalyst. As a result of fixing RGD on the copolymer films, the cell adhesive peptide was
fixable on the surface of the film. It was found out that the amount of fixation of RGD also
increases by the increase in the amount of MA unit introduction. Since it is gradually
decomposed over a long period and neither remains nor accumulation occurs, glycolic acid—
B —dodecylmalate—lactic acid (D—PGML) is greatly expected as a potential biomaterial with
improved slow degradability.

Keywords cell adhesion, copolymerization, RGD fixation, degradability.
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L—malic acid (L—MA)3@ 67 g

(0.5 mol) chloral hydrate[CCI;CH(OH)2] 99 g
(0.6 mol)
125 mL , 4
« D
2 . ( 67%);

H—NMR & 3.09(m, CH,CO, 2H), 4.94(m, CHCH,,
H), 5.92(s, CCIsCH, H).

5-Dodecyloxycarbonylmethyl-2-trichloromethyl-1,3-
80 g(0.31 mol) @

) (PCls) 63.4
g (0.31 mol) . POCl3

, benzene
, , POCl3
, 5—chlorocarbonylmethyl—

dioxolan-4-one @

2—trichloromethyl—1,3—dioxolan—4—one 3@
@ dodecanol 84 g (0.4 mol) 70
, 20 @
.( :58%); 'H-NMR & 0.88(t, CH2CHs,
3H), 1.27(s, (CH2)10, 20H), 3.02(m, CH>CO, 2H),
4.14(t, OCHy, 2H), 4.87(m, CHCH,, H), 5.92(s,
CCIsCH,, 2H).

B -Dodecyl malate 3 @

57 g DMF/pyridine(50/50
wit%) 500 mL , 12 N—HCI
100 mL
60 . )

6 12 N—HCI 100 mL
, 5
302

B

(1 39%); 'H-NMR
5 0.88(t, CH,CHs, 3H), 1.27(s, (CH2)1, 20H),
2.92(m, CH,CO, 2H), 4.14(t, OCH,, 2H), 4.87(m,
CHCHj, H).
O-(Bromoacetyl)malic acid [ -dodecylester &
19 g (63 mmol) @

12.9 g (82 mmol) 200 mL
5
7.0 g (69 mmol)
30 , 6
@

. :90%); 'H-NMR 3 0.88(t, CH,CHs,
3H), 1.27(s, (CH2)10, 20H), 2.96(m, CH2CO, 2H),
3.90(m, BrCH,, 2H), 4.23(t, OCH,, 2H), 5.57(t,
CHCHj, H), IR(liquid) 3500—2800(V o), 2950—
2900(V chV crz), 1740—1700(v c=0), 1400-1360
G csd crz), 1250—1100(5 co-c)ecm ™™

5.4 g (64 mmol)

DMD 2
DMF 18 g (43
mmol) @ DMF 100 mL 8
12 (
) , DMF
( ) ,
500 mL
o (1 42%); 'H-NMR

5 0.88(t, CH,CHs, 3H), 1.26(s, (CHz)1o, 20H),

3.13(d, CH,CO, 2H), 4.14(t, OCH,, 2H), 5.06(q,

OCH_CO, 2H), 5.29(t, CHCH,, H), IR (liquid) 2980—

2900(V ciV crz), 1760—1730 (V c=0), 1420—

1360 (3 cHa,d cHz), 1260—1160(5 c-o-c)em™™ (
Scheme 2).
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Scheme 2. Guided tissue regeneration technique.
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10 ;
100 mmHg
160 2 . ,
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(Scheme 3). (: 90%); H—NMR 3 0.88(t,
CH.CHs, 3H), 1.26(t, (CHz)10, 20H), 1.58(d,
CHCHs, 3H), 2.98(m, CHCH,, 2H), 4.20(q, CH2CHs,
2H), 4.11(m, COOCHj, 2H), 4.77(q, OCH.CO, 2H),
5.17(q, CHCHs, H), 5.60(m, CHCH, H).
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Scheme 3. Preparation of DMD (7).
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tin( ) octanoate , DMD L-
lactide tin( ) octanoate
120
160 170
160 .
160 0.1 mol%
2 ;
2
160 , 2 , 0.1 mol%
Table 1
. DMD 5 wt%
"H-NMR
DMD
GPC, '"H-NMR
L—lactide DMD
90%
, . DMD/L—
lactide 3/97 D-PGML-3
1,
H-—

Table 1. Typical Results of Copolymerization® of
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Figure 1. DSC curves of D—PGML (8). (a) PLLA,

(b) DMD/Lac=3/97, and (c) DMD/Lac=5/95.

DMD and L-lactide

Run feed ratio  yield  unit ratio® Me T
No. DMD/L-lactide ( ) DMD/L-lactide (x 107 ( )
1 0/100 98 0/100 8.2 175
2 3/97 93 3/97 35 160
3 5/95 90 5/95 2.6 154
4 10/90 87 10/90 1.8 141

‘At 160 for 2 h with 0.1 mol
» By *H—NMR spectra.

¢ By GPC with chloroform as the eluent.
¢ By DSC curves.

of tin( ) octanoate.
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