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Studies on the Constituents from the Flowers of
Hemisteptia lyrata (Bunge) (II)
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Abstract — Three diene-yn-diene chromophore type compounds were isolated from the flowers of Hemisteptia lyrata Bunge.
On the basis of spectral data, isolated compounds were identified as heptadeca-1,7,9,13,15-pentaen-11-yne, 14-acetoxy-
24,8,10-tetradecatetra-ene-6-yne and 14-hydroxy-2,4,8,10-tetradecatetraene-6-yn. They were first isolated from the genus of

Hemisteptia.

Key words — Hemisteptia lyrata Bunge, Heptadeca-1,7,9,13,15-pentaen-11-yne, 14-Acet0xy—2,4,8,10—tetradécatetraene—6-yne

and 14-Hydroxy-2,4,8,10-tetradecatetraene-6-yne.
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ApparatusE A3 S0 RET BASEA] ¥
t}. UV spectrum-< Beckman UV/Vis spectrophotometer
DU650S AHE-31312H, IR spectrum- Bruker IFS66 FI-
IR spectrophotometers AME-31¢] KBr discH 22 5783131
. 1ID-NMR % 2D-NMR spectrum<> Bruker AM 500
spectrometerS ARSI 2™ Mass spectrums JEOL JMS-
700 spectrometerS AFE-3I T & 2 column chromato-
graphy & &l 55& A3 L, column chromato-
graphy & silica gel Merck 9] Kiselgel 60(70~230,
230~400 mesh)S AH&-31TE.

=& 9 22| - 3734 AN HE 1kg& CHCL,
2 20 ) AR F2olA 3d ZHHLE 33 ¥HE &
3 & 719k F=3le] A2 120 g& #310] n-hexane:EtOAc
(49:1—1:1)¢] EF-L = silica gel(1 kg, 70~230 mesh)
column chromatographys 4*3J38te] 207H2] fractions: AL
THF1—F20). F2(1.4 )5 ©A] n-hexane EtOAc=99:11 A]
A2} EtOACHE 971 silica gel(200 g, 230~400 mesh)
column chromatographyS 533t THA| 5712] fraction®
2 UFATHE2-1—-F2-5). F2-2904 UV, .0 actived}™
Rf 0.7(Hex:EtOAc=99:1)%] 3}3EE Feldtr] 93 n-
hexane:Ether=99:19] &&-8v 2 silica gel(100 g, 230~400
mesh) column chromatographyE <33+ & n-hexane:Ether
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=99:1¢] Z7N8l2 preparative TLCE 2A|3}d compound
136 mg)2 23T F2-4914 UV, ol actived}™ Rf
0.4(Hex:EtOACc=19:1)%1 3}13E-S E2l57] 98l n-hexane
‘EtOAc(49:1—1:1)¢] Z7H&m 2 silica gel(200 g, 230~400
mesh) column chromatographyS <33} compound II(82
mg)e w2 33T

S5-8 F4(900 mg)ZH-E UV,g,,. actived}™ Rf
0.3(Hex:EtOAc=3:2)31 33152 £&]317) 98 n-hexane:
EtOACc(19:1—>1:1)¢] Z7/N-8ul 2 silica gel (200 g, 230~400
mesh) column chromatographyS 3 gt & petroleum
etherg ©|-83 A AP 22 compound II(52 mg)yS &3}
k.

Compound 1 — Colorless Oil, UV, A_, (MeOH) 317
nm; MS, m/z (EI, 70 eV, rel. int.): 226 (M", 53), 171
(M*-CH,CH,CH=CH,, 24), 157 (M'~(CH,),CH=CH,, 87),
142 (M*-(CH,),CH=CH,, 64), 129 (100), 115 (66), 91
(67); IR, vEBr 3020, 2926 and 1636 cm™; 'H-NMR (500
MHz, CDCl,) &: 140 (2x2H, m, H-5, H-4), 1.80 (3H, d,
Ji617=7.0 Hz, H-17), 2.05 (2H, m, H-3), 2.11 2H, m, H-
6), 494 (1H, dd, J,,,=0.9 Hz, J,,,=10.1 Hz, H-1b), 4.99
(IH, tdd, J,,,=1.5 Hz, J,, ,,=3.2 Hz, J,,,=17.1 Hz, H-la),
563 (2x1H, dd, Jy =], ,=15.1 Hz, Jg =]15,5=3.6 Hz,
H-10, H-13), 5.75~5.82 (3x1H, m, H-2, H-7, H-16), 6.10
(2x1H, m, H-8, H-15), 6.53 (2x1H, dd, Jy ,=/;; 14=15.5
Hz, Jgy=J,,15=10.7 Hz, H9, H-14); "C-NMR (125 MHz,
CDCly) 8: 114.8 (C-1), 139.2 (C-2), 33.9 (C-3), 28.8 (C-
4), 28.89 (C-5), 33.0 (C-6), 132.8 (C-7), 130.4 (C-8),
141.9 (C-9), 109.3 (C-10), 91.6 (C-11), 91.7 (C-12), 109.4
(C-13), 141.8 (C-14), 132.2 (C-15), 138.1 (C-16), 18.7 (C-
17).

Compound I — Yellowish Oil, UV, X, (MeOH) 317
nm; MS, m/z (EI, 70 eV, rel. int.): 244 (M", 64), 184
(M'-CH,COO, 11), 157 (M*-(CH,),0COCH,, 42), 149
(100), 142 (M+-(CH2)3OCOCH3, 54), 129 (51), 115 (58),
91 (51); IR, vEBr 3015, 2944, 2171 and 1733 cm™'; 'H-
NMR (500 MHz, CDCL,) &: 1.74 (2H, m, H-13), 1.78
(3H, d, J,,=6.9 Hz, H-1), 2.04 (3H, s, H-2"), 2.18 (2H,
m, H-12), 406 (2H, t, J,,,,=6.6 Hz, H-14), 5.64 (2x1H,
dd, J, =Jgo=15.1 Hz, J,s=J5,;=2.1 Hz, H-5, H-8), 5.75~
5.81 (2x1H, m, H-2, H-11), 6.09~6.12 (2x1H, m, H-3, H-
10), 6.49~6.55 (2x1H, m H-4, H-9) "C-NMR (125 MHz,
CDCl,) &: 18.9 (C-1), 133.1 (C-2), 131.3 (C-3), 141.7 (C-
4), 109.4 (C-5), 91.7 (C-6), 92.2 (C-7), 110.3 (C-8), 1422
(C-9), 131.9 (C-10), 136.5 (C-11), 29.8 (C-12), 28.6 (C-
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13), 64.4 (C-14), 171.6 (C-1"), 21.5 (C-2).

Compound Ill — Crystall, mp: 95°C dec.; UV, A,
(MeOH) 317 nm; MS, m/z (EL, 70 eV, rel. int.): 202 (M",
100), 187 (M*-CH,, 5), 169 (M*-CH,- H,0, 8), 157 (M'-
CH,CH,OH, 46), 141 (60), 128 (85), 115 (76), 91 (57);
IR, vKBr 3440, 2924, 2280 and 1630 cm™; 'H-NMR (500
MHz, CDCI;) §: 1.68 (2H, m, H-13), 1.78 (3H, d,
J,,=6.9 Hz, H-1), 2.21 (2H, q, J=7.1 Hz, H-12), 3.65
(2H, t, J;,, =64 Hz, H-14), 5.62 (2x1H, dd, J, =J;5=15.9
Hz, Jy=Jy,i=2.1 Hz, H:5, H-8), 5.78~5.82 (2x1H, m, H-
2, H-11), 6.10~6.15 (2x1H, m, H-3, H-10), 6.53 (2x1H,
dd, J;,=Jy,,=10.8 Hz, J, s=J; ;=159 Hz, H-4, H-9) "C-
NMR (125 MHz, CDCl) §: 18.3 (C-1), 132.5 (C-2),
130.4 (C-3), 141.2 (C-4), 108.8 (C-5), 91.1 (C-6), 91.5
(C-7), 109.6 (C-8), 141.5 (C-9), 131.2 (C-10), 136.6 (C-
11), 29.1 (C-12), 31.9 (C-13), 62.3 (C-14).
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Compound F& §-41¢] 54242 10% H,S0.00 28] &

3l mAlo g dAEE EFE IR spectrum®A] 2926
(aliphatic C-H), 1636 (C=C)cm 'IA 7§t EFHE B
T} Mass spectrumeA= m/z 2269 molecular ion peak 2
m/z 171 M*-CH,CH,CH=CH,[", m/z 157 [M'-(CH,),CH=
CH,J", m/z 142 [M'<(CH,),CH=CH,]"®] §4Z<] fragment
#2393tk "C-NMR, DEPT 90 2 135
spectrum®- Y| 48 A3} F 1771¢] carbon signale] &
ZA=EN.0H, §18.79] methyl group, 8289, 28.9, 33.0, 33.9
] sp’ methylene group, 114.89] sp® methylene group,
6 109.3, 109.4, 1304, 132.2, 132.8, 138.1, 139.2, 141.8,
141.92] methine group ¥ 891.6, 91.7¢] quaternary carbon
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Fig. 1. The structures of isolated compounds.
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Fig. 2. Selective J value of compound L

dg & F AUt o] 270¢] quaternary carbon®] chemical
shift2F¥ compound K> HE4%S 7L IS & &
2.5, HMQC spectrum®l| 4] H]:3t chemical shift #-<
7R §AE] protondl M FHHo] #FHAT) 'H-
NMR spectrum®l| 4 §4.99 (1H, tdd, J,,5=1.5 Hz, J,, ;=
3.2 Hz, J,,,=17.1 Hz, H-la) 2 54.94 (IH, dd, J,,,=0.9
Hz, J,,,=10.1 Hz, H-1b)®] terminal vinyl proton®] #2tx|
2.5, 9702 olefinic proton [85.63 (2x1H, dd, J, ;=
Jia1a=15.1 Hz, Jg \i=J 15 15=3.6 Hz, H-10, H-13), 5.75~
5.82 (3x1H, m, H-2, H-7, H-16), 6 6.10 (2x1H, m, H-8,
H-15), 8 6.53 (2x1H, dd, Jy,=J1314=15.5 Hz, Jyg=/y s
=10.7 Hz, H-9, H-14)]E°] &&= A} 'H-'H COSY
spectrum®| 4] H-1ab (§4.99, 4.94)% vicinal proton?] H-2
(6 5.75~5.82) ¥ allylic position%! H-3 (8 2.05)3%} cross
peako] #ZE 2, H-32 H-4 (5§ 1.40), H-4= H-5 (51402}
BAAAE 77 BEY T AT H-57 AT X9
H-6 (§2.11)3 H-62 H-7 (3 5.75~5.82), H-7& H-8
(8 6.10), H-8-2 vicinal proton$! H-9 (8 6.53)¢} allylic
proton?! H-10 (§5.63)3 wA} Ho|AE #2e 4 U}
W3 H-9= vicinal proton H-10 (8 5.63)3% cross peaks ¥
e 5 o o o] AHAAAE FE F U 2
23 terminal methyldl H-17 (5 1.80)& %3+ vicinal proton
¢l H-16 (85.75~5.82) @ allylic Xl = H-15 (5 6.10)
o} ARAAE B F 912H, H-155 H-14 (56.43), H-14
= H-13 (85.63)% cross peaks #F T 4 A} Com-
pound I9] ©|FAFOZ conjugationd F-E2] configuration
2 "H-NMR spectrum®] coupling constant®. 283153t} =
H-10,13 (§5.63)3 1S 1A H-9,14 (8 6.53)2] coupling
constant valueZ} 15.5 Hz=A trans (E) ZElZ SAISIAL Q)
=5 ¢ & UtkFig. 2). WA o] ASNEZHE com-
pound & 119 9]XJol] A54S 73 9loem 1, 7, 9,
13 3 158 91A0] wans (B) o2 27 AL 7R 9
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£ 31829 heptadeca-1,7,9,13, 15-pentaen-11-yne-S &
% 919th. o] SE-L Dahlia merckii Lehm®olA] 8-
8 FEZ AN oFF £ HiEHA 42 3}
grEolt

Compound IF= 7|341] f7324 2 10% H,SO 0l 25k
Ao g MAEE R spectrumA] 2944 (aliphatic C-
H), 2171 (C=C), 1733 (C=0), 1237 (C-O)em "o A 73
B peaks B¢l & &= glom, Mass spectrumA= m/z
2442] molecular ion peak 2 m/z 184 [M'-CH,COOT", n/z
157 [M'~(CH,),0COCH,]", m/z 142 [M'(CH,),0COCH,]'
o] XA fragment ion peak s & F Iyt PC-
NMR, DEPT 90 2 135 spectrumol|A] & 1671¢] carbonS
7R 2 le™ §21.5, 18.92] methyl group, 828.6, 29.8,
64.49] methylene group, & 109.4, 110.3, 131.3, 131.9,
133.1, 136.5, 141.7, 142.22] methine group 2 §91.7,
92.2, 171.69] quaternary carbon 92 ¢ = Uct. WA =
£ chemical shift gt ZHE A0 HF AT 2 acethyl
group 7FA|3L Q& diene-yn-diene chromophore 313E<%
< & 4 gtk 'H-NMR spectrumell ] §1.78 3H, d, J, =
6.9 Hz, H-1)¢) terminal methyl proton®] F&= .0, &7
9| olefinic proton {8 5.64 (2x1H, dd, J,=J/34=15.1 Hz,
J,5=Jy =21 Hz, H-5, H-8), 85.75~5.81 (2x1H, m, H-2,
H-11), 8 6.09~6.12 (2x1H, m, H-3, H-10), 8 6.49~6.55
(2x1H, m, H4, H-9)]E°] 2=t} ¥E3F compound I
9] ©]Z A2 2 conjugation® F-59] configuration 'H-
NMR spectrum®] coupling constant= 2733}, = H-5,8
(85.64)°] 214 212 H-4,99F2] coupling constant valueZ}
151 Hz2A] trans (B) BHHZ ST & 5 silen,
HMBCI A acethyl group®] carbonyl H-14 (3 4.06)%
long-range coupling®] HZEATE wWEpA] o)de] A==
£E] compound IF: 681 ¥l HEATS 7EAL 1o
2,4, 8 % 104 IR0l trans (B) B2 25 23S 7K
14¥ $1 X1l acethyl groupg 71X 14-acetoxy-2,4,8,10,-
tetradecatetraene-6-yned 2 & 4 AUk o] s}FELS
Dahlia merckii LehmollA % 228 S3HEZ X 37Nl
M obd] B BHaxR| g2 siehEoelth

Compound I 74 2734 E2=Z 10% H,S0,° )3l
m)3h o & WA ™ R spectrumdl A 3440 (-OH), 2924
(aliphatic C-H) 2 1630 (C=C)cm oI+ 73t & peaks
ol & 4 9101, Mass spectrumol| e m/z 2022] mole-
cular ion peak ¥ m/z 187 [M'-CH,]", 169 [M'-CH,-
H,0]", 157 [M"-CH,CH,OH]")<] &% # <] fragment ion
peakS #EF F Utk "C-NMR, DEPT 90 ¥ 135
spectrumoiA 3 14719] carbonS 7FA I 212 §18.39]
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methyl group, 829.1, 31.9, 62.39] methylene group,
5108.8, 109.6, 130.4, 131.2, 132.5, 136.6, 141.2, 141.5¢]
methine group ¥ 891.1, 91.59] quaternary carbon -8 &
T AUt wEbA o]} FAREENE AR HFAS
hydroxyl groupS 7FA2L )= diene-yn-diene chromophore
FHEUS & 2 Utk =3 'THNMR spectrumellA] §1.78
(3H, d, J,,=6.9 Hz, H-1)¥] terminal methyl proton®] 2
HRow, 8709 olefinic proton [8 5.62 (2x1H, dd,
J,5=1,g=159 Hz, J, =g =21 Hz, H-5, H-8), $5.78~5.82
(2x1H, m, H-2, H-11), 8 6.10~6.15 (2x1H, m, H-3, H-
10), 86.53 (x1H, dd, J; ;=Jy,,=10.8 Hz, J,;=J5;=15.9
Hz, H-4, H9)E°] #ZEHUTE T3 J, =J,,% 7ol 159
HzZ ©]5 AL =Z conjugation®l FE2] configuration
trans (E) FEZ SATE & o vk wabs] ol el A
EE5H compound I 6¥1 91X¢] A5HAE 7
o™ 2 4 8 W 10U Yo trans () F o2 25 AT}
°] conjugation /o] o0 148 ]| hydroxyl group$-
7Hz1l 14-hydroxy-2,4,8,10-tetradecatetraene-6-yned-& & 4=
DA}, o) BIE-E Comda coronopifolia’NA A& 2
H sigIEZ A AN = oF7 He HaEX| 2 3%
Eolt}.
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2 AN £E& CHCLE FE31 ¢ A2E T
v 2710 23} silica gel column chromatographyE RHE-
o= AAs F preparative TLC 2 petroleum etherS: 01
St ABHOZ 3E] diene-yn-diene chromophore 35t
o it ol FFEEC 3t Bl /‘6"6},
1D, 2D-NMR, MS, IR 59| spectral dataS HET A3
compound I heptadeca-1,7,9,13,15-pentanen-11-yne,
14-acetoxy-2,4,8,10-tetradecatetraene-6-yne,
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compound II+=
compound II-2 14-hydroxy-2,4,8,10-tetradecatetraene-6-yne
o7 EAYon FFE mFE A oME Loz B
2] BH siehEoltt
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