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Alpha—lipoic acid (ALA) synthesized in the body has virtues such as anti—oxidation, blood

sugar regulation, appetite suppression, and anti—obesity, etc. ALA, which is also used as a drug, has a
five—membered ring including disulfide and so easily losses bioavailability due to ring opening and
subsequent polymerization by heat or ultraviolet. This report studies various conditions for ring opening
polymerization. The ring opening starts above the melting point of ALA, but there was no temperature
dependence above it. At 70 C, the degree of ring opening was proportional to reaction time and

inversely proportional concentration. The degree of ring opening in acetic acid with UV for 1 hour
reached the maximum conversion (70%). Most cleaved ALA changed into disulfide polymers, and the
molecular weight of the polymers increased as the amount of ring opening increased.
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pression), HIWF 12 &} (anti—obesity) 5] k™ apul
A 7P FEE W e okas AP Aotk sjushi
b AR B ofdel Al 87} Thsstar v gkl
AEEPES 7P AL Q7] wiEelvh frlolu el FHolwt Akg)
WAAR d7E H o QAR Sfell A= ob4] mlEkRl C 22 At

(Diseases of joints),

3,;]_ 1_;<] ]i /\}‘&QX] ’7 olouq /\]ﬁ/H ‘L}mod okoiu]— o]%
=3 lek
&} 2] AR Figure 13} o] Al HA| g4 Al Floled &

7R 3lo] g8t ol AlAl 5435 HolARE AkdHow v

A= AE= R Aot} aAut QulA o g o]3H(S—-S) AdH

& Bebgstel ol o) 4A Aol AA A eine B
Ak 53] ot el Yot ol AAe) Bl glel 2.7}



358 295 - o) -

Alpha-lipoic acid

Reduction

— 2

Oxidation

Ring producing Ring opening lonic polymerization Depolymerization
OH
o)
0
Radical polymerization
OH
® * s s *

Depolymerization

Cleavage of lipoic acid

Figure 1. Chemical reactivity of alpha—lipoic acid.
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Figure 2. UV—Vis spectra of ALA before and after polymeri—
zation(70 C, 1 hr).
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Table 1. Viscosity and Amount of Lipoic Acid Cleaved at Various
Conditions

Weight ratio  Amount of Intrinsic

Temperature Time

©) (min) Solvent  (ALA:Solvent) cleaved LA viscosity
(mol%)  (In(ys/0)
50 60 3%2 X
60 60 4£2 X
80 60 59+£3 2.810.4
90 60 58%3 2.820.4
70 10 10+3 1.2+0.2
70 30 33%3 2.210.3
70 60 57%4 2.820.4
70 120 60t4 2.820.4
70 60  Acetic acid 111 60£8 2.810.4
70 60 Methanol 111 2414 1.9£0.2
70 60 Ethanol 1:1 18%+3 1.6+0.2
70 60 DMSO 111 123 1.3%0.2
70 60 Benzene 111 10£3 1.1£0.2
70 po  Distilled 11 3747 2.2+04
water

70 60  Cyclohexane 111 175 1.2+0.2
70 60  Acetic acid 1:0.5 62£3 2.9%0.4
70 60  Acetic acid 1:2 50£2 2.6%0.3
70 60  Acetic acid 1:3 44%£2 2.510.4
70 60  Acetic acid 155 41£2 2.5%0.4
70 60  Methanol 1:0.5 24%4 1.6%£0.3
70 60  Methanol 1:2 19%5 1.5%0.3
70 60  Methanol 1:3 14=£3 1.2£0.3
70 60 Methanol 1:5 10+4 1.1£0.3
70 60 Aceticacid 1:1withUV — 70£5 3.2%0.1
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Figure 3. Amount of cleaved lipoic acid(LA) as a function of
time. The temperature was 70 C.
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Figure 4. GPC chromatogram of disulfide polymer polymerized at 70 C for 1 hour. The molecular weight data inside the figure

are the values of A,(GPC calibrant: PMMA).
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Figure 5. The relationship between the intrinsic viscosity and
the amount of lipoic acid(LA) cleaved at 70 C for 10, 30,
60, and 120 min.
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