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A pair of new phenylpropanoid enantiomers from
Cordia dichotoma fruits
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Abstract: The ethyl acetate part of the alcoholic extract of Cordia dichotoma fruits was purified by a combina-
tion of normal-phase silica gel column chromatography, Sephadex LH-20 gel column chromatography and semi-
preparative HPLC, and the structure was identified by modern spectroscopic techniques (UV, IR, MS, NMR). A
total of 10 compounds were isolated and identified as cordilide (1), (S)-2-hydroxy-3-(4’-hydroxyphenyl) propanoic
acid (2), vanillic acid (3), p-coumaric acid (4), 3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)propan-1-one (5), benzoic
acid (6), p-hydroxypropiophenone (7), p-hydroxyacetophenone (8), 5’-methoxyevofolin B (9) and vanillin (10).
Among them, compound 1 is a pair of new phenylpropanoid enantiomers, and compounds 3, 6, 8 and 9 were isolated

for the first time from the genus.
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&L BE O RY; HR-ESI-MS HE: I 3 73
T 3N C,H,,0, (m/z 335.112 4 [M+H]"), AU A FE Ky
9. 'HNMR (600 MHz, CD,OD, # 1) i EIR~A 2 /M4
HEAM {55 [0, 3.80 (3H, s, 3-OCH,).3.86 (3H, s, 3™
OCH,)], A 3N S #EAADEN A NE S [0, 3.78 (1H,
m, H-8a).3.92 (1H, dd, J = 5.2, 9.6 Hz, H-7).4.15 (1H,
m, H-8b)], fi 2 4 K3 E A HIE % [6, 6.96 (1H, d,
J = 1.8 Hz, H-2).6.83 (1H, dd, J = 8.2, 1.8 Hz, H-6).
6.80 (1H, d,J=8.2 Hz, H-5)] 1 [4,6.75 (1H, d,J=8.6 Hz,
H-5.6.63 (1H, d, J = 2.6 Hz, H-2").6.45 (1H, dd, J = 8.6,
2.6 Hz, H-6')]. “*C NMR (CD,0D, 150 MHz, % 1) if:
BRF LT RGE S, KA 4N 58 MHERKRE S
[0, 55.4 (C-7).56.4 (OCH,).56.4 (OCH,).65.3 (C-8)], 1
AR PR IE B 1155 [0, 173.8 (C-9)], 454 DEPT 2756
AR [(0, 121.8.116.4.115.8.114.3.112.7.106.9)] Al
6 N [(0. 149.2.149.2.147.4,145.4.144.9.128.1)],
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Figure 1  Structures of compounds 1-10

Table 1 *H (600 MHz) and **C (150 MHz) NMR data of com-
pound 1 (CD,0D)

No. Oy o, type HMBC (H—C)
1 128.1,C

2 6.96 (d, J=1.8 Hz) 112.7,CH 1,3,4,6

3 149.2,C

4 147.4,C

5 6.80 (d, J =8.2 Hz) 116.4, CH 1,2,3,4

6 6.83(dd, J=8.2,1.8 Hz) 121.8,CH 2,3,4

7 3.92(dd, J=5.2,9.6 Hz) 55.4, CH 1,2,6,8,9
8a 3.78 (m) 65.3, CH, 1,7,9

8b  4.15(m)

9 173.8, 0-C=0

1 1454, C

2' 6.63 (d,J =2.6 Hz) 106.9, CH 1, 3,56
3 149.2,C

4' 144.9,C

5' 6.75 (d, J = 8.6 Hz) 115.8, CH 1,2,3, 4
6' 6.45(dd, J=8.6,2.6 Hz) 114.3, CH 1,2,3
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Figure 2 Key 'H-"H COSY and HMBC of compound 1
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Figure 3 High performance liquid chromatogram of compound 1
separated by chiral column

43 5l 79 3 B 6 B A [¢]2 +38.0 (¢ 0.5, CH,OH).
[2]2® -38.0 (c 0.5, CH,OH). Il & i 2 e 2 alifh &
¥ 1a f1 1b f¥) CD 1% (& 4), "B 11 Cotton & B #h 2%
IEGF R IGAER R R KA ECD & — LML &
Yy la Fl 1b a2 o B S 7E Sybyl-X 1.1.0 H{i A
MMFFO4S J; 37 I B8 A1 4% 22 %5 6 & ) 1a 1 1b #4174
%5301 . Bt FH Gaussian 09 #147£ B3LYP/6-31G(d,p)
AKX W) La Fl Ab (1 BT A A RBEAT 1% L2 bR PR
i (DFT) M4k . % #% Boltzmann-opulation # iT 1%
I #) RAR AT ECD 5 . %8 )5 7E B3LYP/6-311G(d,p)
KV A A i R BRSO 8 (TD-DFT) SR 1k 1)
%R . {EAH A DFT /KF- F# ] SCRF/PCM J5 7% VAl
MeOH & (BRI 28 &, 8 SpecDis 1 8 4 4=
R R 25 2 V- ECD Y i o 3@ Ik bh s S I ok i R TE
S ECD e i, i€ T &Y laI g5/ (R)-4-F2
3-SR -3 A -3-(4- R B -3- A B R ) T
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Figure4 Experimental and calculated ECD spectra of compound 1

5 laffx, PRS2 &Y 1b 45890 (S)-4'-F 2 -
3= H A i O ik -3- 2 k-3 (4- 92 ik -3- AL R R k) T R
Wi, fir 44 N (S)-BHAT A HE -

SCIGERSY

Bruker DRX-600 MHz #% 4 3L 3R (7% Bruker 24
7]); Waters ACQUITY SQD MS ¥ A1 i 1% ¢ H 41X «
Waters 2535 = ] # % HPLC 1 (2% [# Waters 23 #);
Silgreen C18 # (250 mm x 10 mm, 5 um, Jb 5% 4% ([ &
B K A R A AD); KFEBE CHIRALPAK IC F 4k
(250 mm x 4.6 mm, 5 um, H 4 Daicel A 7]); YMC-
Pack diol £ (150 mm x 10 mm, 5 pm H A< YMC A #]);
GF,,, i JZ AR AF i ek e (M & VL A RERTT R A BR
2\ w]); Sephadex LH-20 % SR B #&EL (36 [E Amersham 2
); CHP-20PMCI #4 fig (H 4 =25/ 7]); MCI HP20ss
(63~150 pm)HP20 KALMfIE (H A =32 A A]); HEE .
N IE © ke S T I (3 2%, 36 [E TEDIA it 5
Ao

AT AR T 2020 42 9 H W TR s 4k /R H G XA
H s 20 KTl 35, G g RGO 5 5 8RB 2R
BB Y B AT K (Cordia dichotoma Forst. f.) (1
RSE . BAF T AL 2 s b e RO K 5 24 2 B Al
YIks A JE (No. SC0875).
1 R#EASSE

Tl A7 A 15 5 55 36 kg, A i i, FH 85% 11 £ 1
FERIRIR (6%20 L, BIK T K), & IF 2 WHRBOGK, W%
Wi 2 TR B 75955 5.92 kg KHIE B N 5 A5 AR R
I , R Tk TR 2 lE L IE T s 2K S 3
1 BE A7 312 g~ LR TR AL 281 g I T BE S AL
794 9. LR 2RI (270 g) F KSR AR AE i ik
1797 85, LAaK— ZBEHR P e I A A7 40 3 (10%—20%—
30%—40%—45%—>50%—60%—>65%—>75%—85%—>
90%—95%), ¥ )= i B ks il & F 43 21 7 /N2 5y Fr.BL~
Fr.B7, HoH 45 Fr.BL LS i, 1 EA B b B
2 (1.85 g); Fr.B3 Ml Fr.B4 (28.4 g) & 31 H [IEAHAE IR A ¢
i (300~400 H) #1254 85, DL G e — FF I B2 3k
fii (100:1—0:1, viv), & TLC K 4 34> N Fr.B3-1~
Fr.B3-6 3L 6 N7y, Hirb Fr.B3-2.Fr.B3-3 14 45 i b H,
it 1S AL A 3 (68.4 mg). 1L & 4 (50.3 mg).
Fr.B3-2 2H 73 FH &8 e b €3 K 25, DA (AN 0.1%
HER) Yefii, & JF 19 6 417 (Fr.B3-2-1~Fr.B3-2-6).
Fr.B3-2-3 2 f- il % = 20 AH €43 [Silgreen C18 4, 4
i5-7K 10:90—35:65 (v/v), 4.0 mL-min™, 40 min, %i %)
A 0.1% 1 FER] FL A 16 44, b Fr.B3-2-3-1
etk &5 (6.8 mg), Fr.B3-2-3-13 A itk &4 1
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(5.6 mg). & 1iEidF M4 (CHIRALPAK IC ##,
1E Cle— 5 A ¥ 82:18 v/v, 1.0 mL-min™, 100 min) 43 &
2 E1L &9 1a (2.2 mg, t, = 39.3 min) Fl 1b (2.3 mg,
t. = 45.9 min). Fr.B3-2-3-15.Fr.B3-2-3-16 £ -l % 1
OB A B3 (Silgreen C18 41, ZHE-7K 10:90—35: 65
viv, 4.0 mL-min™, 40 min, J3IAH & A 0.1% T HER) (£
57K, 7R F5 L 10:90—40: 60, 30 min) 43 5545 B4k &
W) 6 (10.3 mg).7 (3.9 mg). Fr.B3-2-3-6 & IF [ {1 i
(YMC-Pack NH, #, 1F & i - IF & ke /5 4 B, 1:1),
4 B EE 601 40—0: 100, 30 min) 4> & 45 1L & W 8
(3.5mg).9 (1.4 mg)~10 (1.0 mg)-
2 HEMEE

&2 AEER S ESI-MS: m/z 182 [M+
H]*, #4378 CH,,0,; *H NMR (600 MHz, CD,0OD)
d, 7.07 (2H, d, J = 8.5 Hz, H-3, H-5'), 6.70 (2H, d, J =
8.5 Hz, H-2', H-6"), 4.27 (1H, dd, J = 7.8, 4.4 Hz, H-2),
2.99 (1H, dd, J = 14.0, 4.4 Hz, H-3a), 2.81 (1H, dd, J =
14.0, 7.8 Hz, H-3b); *C NMR (150 MHz, CD,OD) 4.
175.8 (C-1), 155.6 (C-4'), 130.1 (C-3', C-5'), 128.1 (C-
1'), 114.5 (C-2', C-6'), 71.6 (C-2), 39.4 (C-3). LA I ¥4
5SRO IE T A B WA A 2 0 (S)-2-F4R F-3-
(472 E2K) IR

A3 T EEHIR &R, ESI-MS: miz 169 [M+
H]*, H 47 30h CH,0,; "H NMR (600 MHz, CD,0D)
d, 7.55 (2H, m, H-2,6), 6.84 (1H, d, J = 8.7 Hz, H-5),
3.89 (3H, 5); *C NMR (150 MHz, CD,0D) ¢, 170.0 (C-7),
152.6 (C-4), 148.6 (C-3), 125.2 (C-6), 123.0 (C-1), 115.8
(C-2), 113.7 (C-5), 56.3 (-OCH,)» LA I % ¥ 5 ST
EEA 3, e AV 3 NE R .

&4 HETERR AR, ESI-MS: m/z 163 [M-
H], 245 73 CH,0,; *H NMR (600 MHz, CD,0D)
d, 7.60 (1H, d, J = 15.9 Hz, H-p), 7.45 (2H, d, J = 8.6 Hz,
H-2,6), 6.81 (2H, d, J = 8.6 Hz, H-3,5), 6.28 (1H, d, J =
15.9 Hz, H-a); *C NMR (150 MHz, CD,0OD) 4, 171.0
(C=0), 161.1 (C-4), 146.6 (C-p), 131.0 (C-3,5), 127.2
(C-1), 116.7 (C-2,6), 115.5 (C-a). LA _E%#5 5 SRR
ERA 3, HEN G A RN FERR.

&S5 #EHIRY); ESI-MS: m/z 195 [M-H]',
H 47X~ CHL0,; 'H NMR (600 MHz, CD,0D) 4,
7.58 (1H,dd, J=8.2, 1.9 Hz, H-2'), 7.55 (1H, d, J = 1.9 Hz,
H-6'), 6.86 (1H, d, J = 8.2 Hz, H-5'),3.94 (2H, t,J = 6.2 Hz,
H-3), 3.91 (3H, s, 3-OCH,), 3.16 (2H, 1, J = 6.2 Hz, H-2);
*C NMR (150 MHz, CD,0D) 6, 199.6 (C-1), 153.3 (C-4),
149.0 (C-3'),130.6 (C-1'), 124.7 (C-6"), 115.7 (C-5'), 111.8
(C-2"), 58.9 (C-3), 56.3 (3'-OCH.,), 41.6 (C-2). DL -%#s

5SRO E B AR — B # e A 50 3-F R -1-(4-
2 Jk-3- A 2R ) - 1- P i

&6 To Rk ESI-MS: miz 121 [M-
H], 34> 7~ C,H,0,; '"H NMR (600 MHz, CD,0D)
J,8.12 (2H, dd, J = 8.3, 1.2 Hz, H-2,6), 7.62 (1H, t, J =
7.4 Hz, H-4), 7.48 (2H, t, J = 6.4 Hz, H-3,8); *C NMR
(150 MHz, CD,0D) ¢, 171.1 (C-COOH), 133.9 (C-4),
130.3 (C-2,6), 129.3 (C-1), 128.6 (C-3,5). DL L¥i#E 5
SCHEREHR TG S A — B, e G 6 R HTR .

WEMT  EFOHAR A, ESI-MS: m/z 149 [M-
H]', H 47N CH,0; '"H NMR (600 MHz, CD,0D)
5, 7.89 (2H, d, J = 8.8 Hz, H-2,6), 6.83 (2H, d, J = 8.8 Hz,
H-3,5), 2.97 (2H, q, J = 7.3 Hz, H-2"), 1.16 (3H, t, J =
7.3 Hz, H-3"); *C NMR (150 MHz, CD,0D) ¢, 202.1 (C-
1), 163.7 (C-4), 131.7 (C-2,6), 129.8 (C-1), 116.2 (C-3,
5),32.1 (C-2"), 8.9 (C-3"). LA FA#i 15 SCmRIOH i S A
— B B AT N BRI IR TR .

th&Ee  AEER S, ESI-MS: miz 137 [M+
HI", 34 ¥ 3~ C,H,0,; *H NMR (600 MHz, CD,0D)
5, 7.89 (2H, d, J = 8.7 Hz, H-2,6), 6.84 (2H, d, J = 8.7 Hz,
H-3,5), 2.53 (3H, s, H-2); *C NMR (150 MHz, CD,0D)
5. 199.4 (C-1'), 164.0 (C-1), 132. 1 (C-2,6), 130.1 (C-4),
116.2 (C-3,5), 26.2 (C-2"). LA E¥¥5 5 kM i 18 %
AR, W A 8 X R IR L

&9 AEEIR &R ESI-MS: m/z 371 [M+
Na]*, H4¥ 3R C;H,,0,; *H NMR (600 MHz, CD,0D)
d, 7.63 (1H, dd, J = 8.3, 2.0 Hz, H-6), 7.58 (1H, d, J =
1.9 Hz, H-2), 6.81 (1H, d, J = 8.3 Hz, H-5), 4.75 (1H,
dd, J = 8.7, 5.2 Hz, H-a), 4.25 (1H, dd, J = 10.6, 8.7 Hz,
H-),3.87 (3H,s,3-OCH,), 3.81 (6H,s,3'-OCH,,5'-OCH,),
3.72 (1H, dd, J = 10.7, 5.2 Hz, H-f); ®C NMR (150 MHz,
CD,OD) d, 199.5 (C=0), 153.2 (C-4), 149.5 (C-5'), 149.5
(C-3'),148.9(C-3),135.9 (C-4'),130.3(C-1'), 129.1 (C-1),
125.2 (C-6), 115.7 (C-5), 112.5 (C-2), 106.6 (C-6), 65.5
(C-$), 56.7 (5-OCH,), 56.7 (3'-OCH,), 56.5 (3-OCH,),
56.3 (C-0). LAl Hde 55 SC RV A a8 B A — 5, 1 e 1k
HW9 K5 -HA S I R B

&0 AR S ESI-MS: m/z 153 [M+
H]*, 2 7 34 C,H,0,; *H NMR (600 MHz, CD,0D)
5, 9.75 (1H, s, CHO), 7.45 (1H, m, H-5,6), 6.94 (1H, d,
J=8.0 Hz, H-2),3.92 (3H, s, OCH,); *C NMR (150 MHz,
CD,0D) ¢, 192.8 (-CHO), 154.9 (C-4), 149.7 (C-3), 130.5
(C-1),127.9(C-5),116.3(C-2), 111.2 (C-6), 56.3 (OCH,)..
DA b 304l 5 SRR O A — B e A 10 N
B
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