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Chemical Components of Evodia daniellii Hewms.
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Abstract — Five compounds were isolated from the fruits of Evodia daniellii Hemsiey. Their
structures were identified as 2-oxotridecanyl acetate, bergapten, limonin, squalene, p-sitosterol on
the basis of spectral data. Among these compounds, 2-oxotridecanyl acetate and squalene were iso-

lated in this plant for the first time:
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squalene (4)

limonin (3)

Fig. 1. Chemical structures of isolated compounds.
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Compound 1-White crystals; mp 61-62°C;
IR vEBr cm’ : 2920, 2854 (C-H bond), 1752
(C=0), 1239 (asymmetric C-O-C); ESI-MS (m/z)
: 255 [M-H]"; 'HNMR (CDCL, 300MHz) § :
088 (3H, t, H-13), 125 (18H, s, H4~H-12),
217 3H, s, H-1), 241 @H, t, H-3), 465 (2H,
s, H-1); ®C-NMR (CDCl,, 75MHz) & : 14.08 (C-
13), 20.46 (C-19, 22.66 (C-12), 23.30 (C-4), 29.12
(C-5), 30.30 (C-6~C-10), 31.88 (C-11), 38.81 (C-
3), 67.93 (C-1), 170.23 (C-2), 203.98 (C-2)

Compound 2 —Pale yellow needles; mp : 188
°C; IR vEEr cm’ : 1729 (unsaturated six-mem-
bered lactone), 1617, 1461 (C=C), 1210 (asymme-
tric C-0-C); EIMS (mf) : 216 [M]', 201 [M-
CH,I", 173, 159, 145, 117, 89, 74, 51; 'H-NMR
(CDCL, 300MHz) & : 426 (3H, s, -OCH,), 6.26
(1H, d, /=10.0Hz, H-3), 7.01(1H, dd, /=10, 25
Hz, H-3), 709 (1H, dd, /=05 1.0Hz, H-8),
758 (1H, d, /=25Hz, H-2), 813 (1H, dd, /=05,
10.0Hz, H-4); “CNMR (CDCl, 75MHz) 3 :
59.99 (-OCH,), 93.66 (C-8), 105.00 (C-3), 10626
(C-5a), 11254 (C-3), 11271 (C-6), 13921 (C-9),
144.72 (C-2", 149.49 (C-5), 152.60 (C-8a), 158.30
(C-7), 161.17 (C-2)

Compound 3 —White needle crystals; mp :
295-297°C; IR vEBr cm’ : 2965, 2899 (C-H
bond), 1755 (C=0), 1270 (asymmetric C-O-C),
1025 (symmetric C-0-C); ESI-MS (m/z) : 493
[M+Na]*; 'HNMR (DMSO-d, 500MHz) &
1.06 (3H, s, H-30), 1.15 (3H, s, H-18), 1.23 (3H,
s, H-29), 130 (3H, s, H-28), 230 (1H, dd,
J=15, 3Hz, H-5), 248 (1H, dd, /=14, 3Hz, H-
60), 254 (1H, dd, /=12, 3Hz, H-9), 2.67 (1H,
dd, /=17, 2Hz, H-20), 281 (1H, dd, /=15,
14Hz, H-6pB), 2.83 (1H, dd, /=17, 4Hz, H-2p),
404 (1H, br s, H-1), 415 (H, s, H-15), 4.52
(1H, d, J=13Hz, H-190), 495 (1H, d, /=13 Hz,
H-19p), 552 (1H, s, H-17), 655 (1H, s, H-22),
7.70 (1H, s, H-23), 7.76 (1H, s, H-21); *C-NMR
(DMSO-d,, 125MHz) § : 172 (C-30), 17.5 (C-11),
19.7 (C-18), 214 (C-29), 29.7 (C-28), 29.8 (C-12),
357 (C-2), 362 (C6), 376 (C-13), 453 (C-10),
465 (C-9), 503 (C-8), 53.7 (C-15), 58.0 (C-5), 648
(C-19), 650 (C-14), 774 (C-17), 795 (C-1), 796
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(C4), 1102 (C-22), 1202 (C-20), 141.7 (C-21),
143.4 (C-23), 167.3 (C-16), 1702 (C-3), 208.0 (C-7)

Compound 4 -vyellow oil; EI-MS (m/z) : 410
M]*; 'H-NMR (CDCl,, 300MHz) § : 154 (18H,
s, H-24~29), 1.60 (6H, s, H-23, 30), 1.97 (12H,
m, H-1, 6, 7, 15, 16, 19), 207 (8H, m, H-2,
11, 12, 20), 5.12 (6H, m, H-3, 5 9, 13, 17,
21); “C-NMR (CDCl,, 75MHz) & : 16.01 (C-25,
26, 27, 28), 17.66 (C-24, 29), 25.70 (C-23, 30),
2669 (C-2, 20), 2690 (C-6, 16), 2840 (C-11,
12), 39.77 (C-1, 7, 15, 19), 124.31 (C-5, 9, 13,
17), 12444 (C-3, 21), 131.24 (C-4, 22), 134.98
(C-8, 14), 135.11 (C-10, 18)

Compound 5 —White needle crystals; mp :
133-135°C; IR vEBr cm™ : 3425 (OH), 2937 - 2871
(C-H bond), 1646 (C=C); EIMS 0(m7z) : 414
M, 381 [M-CH,-H,01", 329, 303, 273, 255,
213; 'H-NMR (CDCl,, 300MHz) & : 069 (3H,
s, H-18), 1.02 (3H, s, H-19), 3.53 (1H, m, H-3),
537 (1H, bd, J=4.7Hz, H-6); "C-NMR (CDCl,
75MHz) § : 37.3 (C-1), 319 (C-2), 71.8 (C-3),
423 (C-4), 1408 (C-5), 121.7 (C-6), 31.7 (C-7),
319 (C-8), 502 (C-9), 365 (C-10), 21.1 (C-11),
39.8 (C-12), 423 (C-3), 56.8 (C-14), 24.3 (C-15),
282 (C-16), 56.1 (C-17), 194 (C-18%), 119 (C-
19), 36.1 (C-20), 18.8 (C-21%), 34.0 (C-22), 26.1
(C-23), 459 (C-24), 29.2 (C-25), 19.8 (C-26%),
19.0 (C-27%), 23.1 (C-28), 12.0 (C-29), * Assign-
ments are reversible

&3 3 g

Compound 12 AP O=Z mp 61~62°CE
BpIle™ IR spectrumel A& 1752014 ketone”]
o} 1239914 ester 2= asymmetric C-0-C71
£ 3T + Ut 'H-NMR spectrumelxs §
0.883} § 2.17°14 =zt 3HE9] methyl proton® 2
17 13999) terminal methyl’]& 21 + UANZ,
8 4659014 ARFO R shiftElo] ehls 2HES

“signal2 1919] methylene”|E 1€ = UYL, &

12594 18H¥-9] signalZ 4 A 1249 974
methylene?1& 31 4 U%oH, § 241904 2H
B9 signalZ 3999) methylene”|E 18 4+ AN
t}. ®C-NMR spectrumelAlE 2 1570¢] carbon
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signale T2 4 YU, § 14.08, 2046904 13,
1'91¢] methyls 1% 5= YA 3 § 1702390
A 2'919) carboxyl71E, & 203.98°14 291¢] ketone
718 BRI 4 d9ler, § 679322 AR shift
Ho] Yehts 1999 hydroxy methylene’ |2 )
& 4 AATL Negative ESI-MS spectrum] A &=
m/z 2550014 [M-H] ion peakE viehfo] H-z}ako)
25692 BRIk 4= It} o)ikel =S spectral data
£ A&kl o] Bty s w3 vlasliy
compound 12 acetic acid 2-oxo-tridecyl ester$l
2-oxotridecanyl acetate® 7-Z& FA435%c}h®
Compound 2+ pale yellow needle crystal2
mp 188°CE WERHoH, IR spectrumelAE 1729
oA unsaturated six-membered lactone® 12109
A asymmetric C-O-C71& #8 < 3t} 'H-
NMR spectrumoAf= § 4.26914 3HE2] singlet
signal® 5912]¢] -OCH/71& &1 4 UL, §
6.265} § 8.1302 AAPF shiftelo] Vehte 33
4919] olefinic proton signabe A 4= AUN, §
7.58, 8 7.01, & 7.0904 el ZHt 1HES sig-
nalZ 2, 3, 8%1¢] methine’|& FHE ¢ YU
BCNMR spectrumollXE % 1271] carbon signal
< AAY = AT, § 59.9904 5992] methoxyl
7ol 71915k signale, & 16117914 2919 signale
#Fg £ vk EIMS spectrumollXE mz 216
oA molecular ion peakZ HERR o, 201, 173,
159, 145, 117 SollA] fragmentation peakE “}ERH
At} o)de] z4E Eeiskeld A3l spectral data
& ©93 v ZE3] compound 2% coumarin
A9) bergapten® B 1LZRE FAsITH?
Compound 3 white needle crystal® mp 295
~297°CE YeRpliglem, IR spectrumlXE 17559
2] ketone”] 9}t 127094 asymmetric C-O-C7]$}
1025914 symmetric C-0-C71& &1 5= Tk
'H-NMR spectrumelX& § 1.06, 1.15, 1.23, 1.30
o ERIE singlet signal® 30, 18, 29, 28 91X
oA 712181 419 tert-methylZ]1 S B1F = AU
3, 3 655, 7.70, 7.7691A419] signal= furan ring®l
Ay 719081 protons AT 4 U § 4529} §
495904 Jrel 13Hz= AR shiftdle] vehte
19912] hydroxy methylene signate 2 5 9%
t}. ®C-NMR spectrumolXE & 3709] ketone?|E
A 4 QU= 8 208.05) & 167.3904 zk 7
A2k 16919] ketone?|E &1 4 UYL, § 1702
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M9 signalE 399 ketone’|S ERIT 4 AN
W, § 1102, 120.2, 141.7, 143.4°04] furan ringol
71918k= 47l9] carbon signal® FEAE 4 YA
Positive ESI-MS spectrumell A= my/z 493014 [M+
Na] ion peak® YeRfo] EAkFo] 4709 1
4 Ak olAe] z}E spectral dataZ 7 E3l]
compound 3 limonin®.2 #3351y FA3} HW3}
o 12E FAHHA” .
Compound 4% vellow oil2 'H-NMR spectrum
oM E § 1.600014 6HES] proton signal® 2399}
30919 methyl’|& 1T 4 AL, § 1540149
18H*-¢] proton signalZ 24, 25, 26, 27, 28, 294
o] methylZ|1& 1% 5 Ut § 2074 8H
9] signalE 2, 11, 12, 2091¢] methylene’1 &, §
197914 12HZ 9] signal® 1, 6, 7, 15, 16, 199
9] methylene’|& &218 4 IYJch =3, § 612
oA 6H¥-9] multiplete® Z+z} 3, 5, 9, 13, 17,
21%1¢] olefinic methine protong & 4+ AU
BCNMR spectrumellXE § 1601614 25, 26, 27,
28912] methyls} & 17.66°14 24, 29912 methyl
3§ 25.700014 23, 3091¢] methyl7]oll 718k &
&) methyl carbon signal& &g 4= Aok =
3§ 26.69, 26.90, 28.40, 39.77°14 1070¢] me-
thyleneol| 4 7]Q13}= signal®, 6 124.31 (C-5, 9, 13,
17) 2 § 12444 (C-3, 2D)°1A 678¢] olefinic car-
bon signal® 1T = AUk o] ZHE spectral
data® 74E3l] compound 4% squalene® 2 F7%
3l F3s) vlwslel P2E FAHIAGY
Compound 5% WAZNFAG SR mp 133~135"C
£ Uepigled, IR, MS, 'HNMR 2 “CNMR
o] 71 717184 datas}t 3] AHE H|AES}
o] 5-stigmasten-3p-ol3] B-sitosterol® A3}t

4 B

Ao 4 40kgyS MeOHZ FE3sl0] &4
d2E CH,CLE 883k silicagel column chro-

. matographyE HHEAA|Sl 559 3JE-S dals)

¢t} 'H-NMR, "C-NMR, MS, UV, IR 59} spec-
tral data® FHES A3} 7t IFESL 2-oxotrideca-
nyl acetate, bergapten, limonin, squalene, [B-sito-
sterol® 2 $43% T} o] AEE % 2-oxotridecanyl
acetate?} squaleneS £ &A= Aoz e
‘golth
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