pH Stability and Antioxidant Power of CycloDOPA
and Its Derivatives

Shiori Nakagawa 1, Zetryana Puteri Tachrim 1, Natsumi Kurokawa !, Fumina Ohashi 1,
Yasuko Sakihama ?, Takeyuki Suzuki ?, Yasuyuki Hashidoko ! and Makoto Hashimoto **

1 Division of Applied Bioscience, Graduate School of Agriculture, Hokkaido University; Kita 9, Nishi 9,
Kita-ku, Sapporo 060-8589, Japan; sh.naka-0408@frontier.hokudai.ac.jp (S.N.); z317_style@live.com (Z.P.T.);
natsumi.k0420@gmail.com (N.K.); fumina28ohsei@gmail.com (F.O.); sakihama@abs.agr.hokudai.acjp (Y.S.);
yasu-h@abs.agr.hokudai.ac.jp (Y.H.)

2 Division of Applied Science, The Institute of Scientific and Industrial Research, Osaka University,
Mihogaoka, Ibaraki-shi, Osaka 567-0047, Japan; suzuki-t@sanken.osaka-u.ac.jp

* Correspondence: hasimoto@abs.agr.hokudai.ac.jp; Tel./Fax: +81-11-706-3849

Supplementary Material

SM-1) Optimize the conditions to synthetsis of triacetyl-cycloDOPA-OMe (5)

SM-2) NMR data for synthetic compounds

SM-3) End-products analysis for decomposition of cycloDOPA (8) with TH-NMR

SM-4) Time course analysis for DPPH radical scavenge activity for cycloDOPA and its derivatives at
pH 4 and 6.



SM-1) Optimize the conditions to synthetsis of triacetyl-cycloDOPA-OMe 5
1-1) Reaction time for acetylation

1) K;[Fe(CN)g] 5 eq, 75 sec

HO 2) Na,S,0, 6 eq, 30 sec HO
mCOOMem 88 mM phosphate buffer (pH 8) 300 TI mCOOMe
HO HO N, o

N ¢ 0°C H, ClI
2 4
500 mg Ac, O AcO
Pyridine mcoome
rt, A h AcO Ac 5
Entry | Reactiontime A (h) | Yield of 5

1 4 28
2 12 21

1-2) Reaction scale

1) K5[Fe(CN)g] 5 eq, 75 sec
2) Na,S,0, 6 eq, 30 sec

HO in 88 mM phosphate buffer (pH 8) C mI | HO
)~=COOMe ’ mCOOMe
HO 0°c HO -

+
N ¢r N, c
2 4
Bm
9 A0 a0
Pyridine
_— mcoom
rt, 4 h N
AcO Ac s
Entry | DOPA-OMe (2) B (mg) | Buffer volume C (ml) | Yield of 5
1 500 300 28
2 800 480 34
3 1000 600 32
4 1500 900 8




1-3) Reaction time

1) K4[Fe(CN)g] D eq, E sec
2) Na,S,0, F eq, 30 sec

HO in 88 mM phosphate buffer (pH 8) 480 ml | HO
mCOOMe D\/>-Coowka
G- c HO N o

N —
HO 2 3N Cl Ho Cl

800 mg 4
Ac,0

Pyfidine ~°©
_neme, mCOOMe
rt, 4 h AcO N

Ac 5

Entry Ks[Fe(CN)e] D (eq) | Time E (sec) | NaS;04F (eq) | Temp G (°C) | Yield of 5
1 5 75 6 4 34
2 6.2 15 7.8 rt 41

1-4) Reaction concentration of 2

1) K;[Fe(CN)g] 6.2 eq, 15 sec
2) Na,S,0, 7.8 eq, 30 sec

HO in 88 mM phosphate buffer (pH 8) Hml  |HO
] =cooms o | X I =coome
HO N ¢of | oc HO N -

2 H, Cl
800 mg 4
{_3;028_ AcO
riaine
y , mCOOMe
rt, 4 h AcO Ac 5
Entry | Buffer volume H (ml) | Temp | (°C) Yield of 5
1 480 rt 41
2 120 rt Complex mixture
3 600 rt 49
4 480 4 52
5 600 4 60




SM-2) NMR data for synthetic compounds
2-1) L-DOPA methyl ester hydrochloride (2, DOPA-OMe)
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2-2) O, O, N- triacetyl cycloDOPA-OMe (5)
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2-3) cycloDOPA-OMe (6, cycloDOPA-OMe)
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2-4) N-acetyl cycloDOPA-OMe (7)
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2-5) cycloDOPA hydrochloride (8)
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2-6) 5, 6-dihydroxy-2-indolylcarboxylic acid (9, DHICA).
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2-7) 5, 6-Dihydroxyindole-2-carboxylic acid methyl ester (10, DHICA-OMe)
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2-8) 5, 6-dihydroxyindole (12, DHT)
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SM-3) End-products analysis for decomposition of cycloDOPA (8) with 1H-NMR

HO HOL o, HOL
= pH 6.8 | Y, T cooH
m,\)‘cgm - J >
Ho~ !
H, H

! HO
cyclo- DOPA (8) DHI (12} DHICA (9)
6
A) 14min m
Uu\____J "'\.._)‘ AN
B) 60 min

...._...._.__-JLJUL...J..__.U____/ ||M
M
C) 120 mi “
T

D) How |
Dk | ' CycloDOPA
ALy ______J L/ —— ® in

DHI(12) | D20 (pH
E) 1o~ 1), pH of
o i 0
HO™ = . M luti
DHICA{B} Lo —— e 1 solution
S S EPEM was
1.0 1.0 adjusted

IE 0 7.0 a.0 5.0
to pH 6.8 with NaOD/D20 and NMR spectrum was measured after 14, 60 and 120 min for
A), B) and C), respectively. D) and E) are NMR spectrum for DHI (12) and DHICA (9),

respectively



SM-4) Time course analysis for DPPH radical scavenge activity for cycloDOPA and its
derivatives at pH 4 and 6.
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N-Ac cycloDOPA-OMe (7) pH 6
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