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Synthesis of L-amino Acid Ester Prodrug of Scutellarin
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[ Abstract ] Objective: To synthesize 4’-L-amino acid ester derivatives of scutellarin aglycone which
would have stronger neuroprotective effect and better physiochemical properties. Methods: Scutellarin
and N-Boc L-amino acid were used as starting materials to synthesize 4’- L.-amino acid ester derivatives
of scutellarin(4 a ~4 c¢)protected by 6, 7-diphenyl ketal in the presence of DCC/DMAP. The protec-
tive group was then removed by using acetic acid chloride / methanol system and target compounds(5 a
~5 ¢) were obtained. Results: The structure of synthesized compounds 5 a ~5 ¢ and intermediate
were confirmed by methods of 'H NMR, ESI-MS. Conclusion: This synthetic method is practical and
can be used in synthesizing of scutellarin 4’ L-amino acid ester derivatives.
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Fig.2 The synthesis route of scutellarin glycone 4°— L. — amino acid ester prodrugs
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N,N-ZFC Hhi — Wz (DCC, 17 mg,81 pmol ) %) Y
AR AR, S FE SR T SO0 14 b, TLC Wi
2R e 2 )G U 4R SR AR W LA A Tl - 2
FR Mg« M BE =75 1 SO PR, ak AT 2 AT
e E ARG R R AT R S R HoT 4'- L
B RERNTAEY, WK 2 (4a) o 6,7-F5E 45 10 OR3P
JT2 2, ZF5IC 4'- N-Boc L-#i5iATE,4'- N-Boc L-
SLEMRNE (4b) ,4'- N-Boc L-R5C 2 BRHE (4c)
53, LA N Boc-L-52 28 \N Boc-L-S 52 R LA K 6,
T-RRFEMERAT KT 35 O R B oo R RHE BRI G Y
da W5 T E A o

1.2.1.4 JTRLETICA - L-EARE (5a) Bl
% VKERIA AR ARUCK T EE (27l 667 pmol )
MR (39 pl,556 pmol ) AIAZF 2 ml () LR L
b DRAFUKER RS SO 3 b, 4 2 RIS 3 A9 4 B
(RAPIT 2 2, Z 7 IC 4" N-Boe L-Z A TRTEIT Y
(30. 6 mg,55.6 pmol ) IET 1.5 ml ZBR RS, I
Z PR R, AR PR R UK ER A OV 2 h
BRI T T 2 R, RO 12 h A A AT
TERRRE I N AR R B0 G IR DIE FH SR
CBRVER 3 ARG S AR BiR =, ITsRe R
HoC4'- LuZd R (Sh) TR LR HIL4' - L-7 5%
IR (Sc) Il 4 BG4 Sa 6 .

2 FIGHEHR

2.1 6,7-ZR4EERIP TSR HIT(3)

TR A AR [ 14 0.22 g, YUK 68.4%
mp 250 ~252 °C.'H NMR ( DMSO-d6, 400 MHz)
8: 12.57 (brs, 1H, 5-OH), 10.41 (brs, 1H, 4'-
OH), 7.92(d, J=8.8 Hz, 2H, Ar’-H, ), 7.56
~7.53(m, 4H, Ph-H), 7.46 ~7.44(m, 6H, Ph-

H),7.04(s, 1 H, Ar-H,), 6.90(d, J = 8.8 Hz,
2H, Ar’-H,), 6.83(s,1 H, Ar-H,); ESI-MS
(m/z): 449.1 [M-H] .

2.2 6,7-F KRG PR Y 4T 35 LK T 4'- N-Boc
L-% 2 B2 1 (4a)

AR Y 30. 6 mg, 5% 56% ' H-NMR (400
MHz, CDCL,) 6: 7.93(d, J = 8.8 Hz, 2 H, Ar’-
Hy5), 7.62 ~7.60 (m, 4H, Ph-H), 7.42 ~7.40
(m, 6 H, Ph-H), 6.98(d, J = 8.8 Hz, 2 H,
Ar’-H,,), 6.62(s, 1 H, Ar-Hg), 6.57(s, 1 H,
Ar-H;), 5.08(d, J = 6.4 Hz, 1 H, NHBoc),
4.21 ~4.18 (m, 1H, CHNH), 2.34(m, 1H, CH
(CH,),), 1.47(s, 9 H, 3xCH,), 1.11(d, J =
6.4 Hz, 3 H, CH;), 0.95(d, J = 7.2 Hz, 3 H,
CH,); ESI-MS(m/z) : 645. 1[M-H] ",

2.3 JIRLENICA - L-AEIRE (5a)

EAMRY 12 mg, 75% 56. 1% , (400 MHz,
DMSO-d6) §: 12.59 (brs, 1 H, 5-OH), 10.61
(brs, 1 H, 7-OH), 8.65(brs, 1 H, 6-OH), 8.18
(d, ] = 8.4 Hz, 2 H, Ar’-H, ), 7.42(d, J =
8.4 Hz, 2 H, Ar’-H,,), 6.95(s, 1 H, Ar-H,),
6.65(s, 1 H, Ar-H,), 4.20(d, J = 4.4 Hz, 1 H,
COCHNH,), 2.38 ~2.33(m, 1H, CH(CH,),),
1.12(d, J=7.2 Hz, 3 H, CH,), 1.08(d, J =
7.2 Hz, 3 H, CH,). ESI-MS(m/z): 384.2 [ M-
H]™ .

2.4 JTROET LA - LuAIRER(5b)

AR Yy R 41.44% . (400 MHz, DM-
SO-d6) 6:12.57 (brs, 1 H, 5-OH), 10.76 ( brs,
1 H, 7-0H), 8.74(brs, 1 H, 6-0H), 8.17(d, J
= 8.8 Hz, 2 H, Ar’-H, ), 7.42(d, J = 8.8 Hz,
2 H, Ar’-H, ), 6.93(s, 1 H, Ar-Hy), 6.71 (s,
1 H, Ar-H,), 4.27(m, 1H, COCHNH,), 1.96 -
1.79(m, 3 H, CH,CH(CH,),), 1.05 - 1.01 (m,
6 H, 2 xCH,). ESI-MS(m/z): 398.1 [M-H] ",
2.5 JIRLENICA -L-F R hR(5¢)

WA DR % 40. 20% . (400 MHz, DM-
SO-d6) 6:12.57 (brs, 1 H, 5-OH), 10.78 ( brs,
1H, 7-OH), 8.76 (brs, 1 H, 6-OH), 8.17(d, J
= 8.8 Hz, 2 H, Ar’-H, ), 7.41(d, J = 8.8 Hz,
2 H, Ar’-H, ), 6.94(s, 1 H, Ar-H,), 6.65(s,
1 H, Ar-H,), 4.25(m, 1H, COCHNH,), 2.07
(m, 1H, CH(CH,)C,H,), 1.62 ~1.59 (m, 1H,
CH,CH,-1 H), 1.41 ~ 1.37 (m, 1H, CH,CH,-
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1H),1.06(d, J = 6.8 Hz, 3 H, CH(CH,)),
0.97(t, J = 7.6 Hz, 3 H, CH,CH,). ESI-MS(m/
2):398.1 [M-H]
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