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Chemical Constituents from Solanum borealisinense
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Abstract : By means of column chromatography over silica gel, Sephadex LH-20 and preparative HPTLC. Sixteen com-
pounds were isolated and purified from the whole plant of Solanum borealisinense. Their structures were elucidated on the
basis of physico-chemical properties and spectral data as;lyratol E (1) ,lyratol F (2),lyratol A (3),lyratol B (4),
lyratol C (5) ,solajiangxin A (6) ,solajiangxin D (7) ,blumenol A (8) ,dehydrovomifoliol (9) ,38-hydroxy-5a,6a-ep-
oxy-7-megastigmen-9-one (10) ,blumenol C (11) ,scopoletin (12),(1'S,2R,5S,10R)-2-(1’,2'-dihydroxy-1'-methyl-
ethyl) -6 ,10-dimethylspiro[ 4,5 ] dec-6-en-8-one (13) , chakyunglupulinA (14),9,10, 13-trihydroxy-( £) -11-octadece-
noic acid (15),2-(1’,2’'-dihydroxy-1'-methylethyl ) -6 , 10-dimethyl-9-hydroxyspiro[ 4,5 ] dec-6-en-8-one (16 ). Com-
pounds 1-11,13 and 16 were sesquiterpenoids. For the first time,,compounds 1-16 were obtained from S. borealisinense.
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1 #R5HE

1.1 (HE5H#

XT-4 AL I 0 7 AL (il R B OE ) | Perkin-
Elmer 241 g 64X , Autospec-Ultima ETOF # i %
%, AVANCE TIITM 500 UG SL 4R A (TMS 45 )
Sephadex LH-20 At 50 4 RO #F 11 4326 7= i, 3 )2
BRI (GF,, ) AE @35 A (200 ~300 H) K
Rt £ W2 ik AR (HPTLC, 20 x 20 em) 35 3 &
WAL T, T R 34k o B 4k

Y T4 (Solanum borealisinense C. Y. Wu et
S. C. Huang) - 2014 4F 8 J] 5% H 7 8 & & K 55 i
DX, HIHH 5 o7 2 20 B A 24 " T 28 2R e A 1 2
SE ,FRAS(YP14079) AT TR & KA 25257 Bidn A =
1.2 E#EBE5SH

BOCH S TR 455 25. 0 ke, B3 0E S5 HI 95% &
P Al SR I 3 K, B 1 b SRIPGRDE T e 4 Je 15 6
BH 1.1 kg, FFEGREEIET K, 7350 A ik |
FA7  CTR TR E T B RS AE I, A BOR 3 0 5 9F
WV 4 , A5 TR 245. 3 g SN EBALE TR
FEETE PR C BE-IN AR (9505 ~50: 50, v/v) B BN,
TLC #ril 3f HA5 IFAH R 40, 5 A5 21 10 4~ 2H 55
2043 3(17. 4 g) i@ it L & Sephadex LH-20 4+ 2 #r
(DT - T B, 10 1, v/v) R il 48 W2 1% (20
x20 cm, SEAF-NEAJEFF,95: 5, v/v) , 13165 2
(13 mg) 3(95 mg) 5(15 mg) 12(107 mg) ;443 4
(8.5 g)itid Z W Sephadex LH-20 £E£/Z=#r (54 475-H
BERIBE, 1 1, v/v) A5 e 0 4 2 (53 (S 05 - R
J&IF,90:10,v/v) {35 13(62 mg) 4(28 mg) |
7(19 mg) ;443r5(16.0 ¢) i id [ & Sephadex LH-20
HEJZEAT CROT-F BB, 12 1, v/v) e il 46 2
o3k (AT -P B I, 820 18 ,v/v) , 151k &) 6 (32
mg) 10(91 mg) 11 (47 mg) 16 (15 mg) ; 414y 6
(27.8 g)ilid 2K Sephadex LH-20 412 Hr (4 fij-H
BERIGE, 1 1, v/v) Ko it 48 2 638 (S8 05 - R
JEIT,76:24 ,v/v) 1345 ¥ 1(10 mg) 8(14 mg) 9
(38 mg) 14(77 mg) 15(233 mg) ,,

2 HEHMETE

kEaEwm1AEBKR(SEH); [a])37.9° (c
0.28,CH,OH) ; ESI-MS m/z243 [M +H] *;'H NMR

(500 MHz,CDC,) §:1.46 (1H,t,J = 12.2 Hz,Ha-
2),1.35 (1H,dd,J = 12.2,3.8 Hz, Hb-2),4.06
(1H,m,H-3),3.72 (1H,t,J = 11.9 Hz, H4),
2.42 (1H,dq,J = 12.1,7.1 Hz,H-5),6.77 (1H,
d,J] = 15.8 Hz,H-7),6.32 (1H,d,J = 15.8 Hz,
H-8),2.30 (3H,s,H;-10),0.88 (3H,s, H,-11),
1.22 (3H,s,H,-12),1.07 (3H,d,J = 6.9 Hz, H,-
13);"C NMR (125 MHz, CDCL,) 8:39.1 (C-1),
38.2 (C-2),72.5 (C-3),75.7 (C4),31.9 (C-5),
81.5 (C-6),151.4 (C-7),130.2 (C-8),199.5 (C-
9),28.0 (C-10),27.1 (C-11),27.5 (C-12),24. 1
(C-13) o LI b %t 5 5cmk s IR A9 [ BE E %
P —3 A1 AR E,

wEW2 TBRIRE R (RAER) ; mp. 126 ~ 127
C;laly-31.4° (¢ 0.34,CH,OH) ; ESI-MS m/z 225
[M + H]*;'"H NMR (500 MHz, DMSO-d,) §:1.27
(1H,t,J = 12.3 Hz,Ha-2),2.15 (1H,dd,J =
11.9,4.5 Hz,Hb2) ,4.13 (1H,m,H-3),1.19 (1H,
t,J = 12.0 Hz,Ha4),1.80 (1H,dd,J = 11.5,5.0
Hz,Hb4),5.75 (1H,s,H-8) ,2. 11 (3H,s,H;-10) ,
1.05 (3H, s, H,-11),1.31 (3H,s, H,-12),1.26
(3H,s,H,-13);”C NMR (125 MHz, DMSO-d, ) §:
36.0 (C-1),49.7 (C-2),62.4 (C-3),50.0 (C4),
71.0 (C-5),119.2 (C-6),198.3 (C-7),100.0 (C-
8),209.6 (C9),26.6 (C-10),32.1 (C-11),29.2
(C-12),30.8 (C-13), Lk | HudE 5 Sk 4738 m
el F 8 —350, MO e e 2 I pE F

e 3 LMK (KW ;[alh +14.2° (c
0.90,CHCL,) ;ESI-MS m/z253 [M + H]*;'H NMR
(500 MHz,CDCl,) §:7.33 (1H,d,J = 9.6 Hz, H-
1),5.97 (1H,d,J = 9.6 Hz,H-2),2.36 (1H,m,
H4),1.49 (1H,m,H-5),1.15 (1H,m,Ha-6),1.79
(1H,m,Hb-6),1.45 (1H,m,H-7),1.94 (1H,m,
Ha-8),1.46 (1H, m, Hb-8),3.47 (1H,dd,J =
10.9,4.6 Hz,H9) ,1.23 (3H,s,H,-12),1.25 (3H,
s,H,-13),1.13 (3H,d,J = 7.0 Hz,H,-14),1.04
(3H, s, H;-15) ;" C NMR (125 MHz, CDCl,) §:
156.1 (C-1),126.8 (C-2),201.5 (C-3),41.9 (C-
4),46.6 (C-5),24.1 (C-6),46.7 (C-7),31.6 (C-
8),74.1 (C9),41.4 (C-10),72.6 (C-11),27.5
(C-12),27.1 (C-13),12.0 (C-14),11.4 (C-15),
DA s 5 Skt Rl Y O A RO — 3, ik
YEAEY 3 A HEEE A,
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e 4 TamRY(&EH);[all +7.3° (c
0.81,CHCL, ) ; ESI-MS m/z 253 [M + H]*; 'H
NMR (500 MHz,CDCL,) §:3.51 (1H,dd,J = 11.4,
4.6 Hz,H-1),2.17 (1H, m,Ha-2),2.33 (1H, m,
Hb-2),5.46 (1H,br d,J = 4.9 Hz, K H-3),5.61
(1H,br s,H-6),2.50 (1H,m,H-7),1.57 (1H,m,
Ha-8),1.83 (1H,m,Hb-8),1.31 (1H, m,Ha-9),
1.93 (1H,m,Hb-9),3.53 (1H,d,J = 10.9 Hz, Ha-
12),3.70 (1H,d,J = 10.9 Hz,Hb-12),1.17 (3H,
s,H,-13),1.76 (3H,s, H,-14),0.91 (3H,s, H,-
15);”C NMR (125 MHz, CDCl,) §:76.2 (C-1),
31.3 (C-2),122.7 (C-3),132.0 (C4),144.1 (C-
5),121.3 (C-6),44.2 (C-7),19.8 (C-8),33.9
(€C9),38.0 (C-10),75.0 (C-11),67.2 (C-12),
21.4 (C-13),20.1 (C-14),16.7 (C-15), Dk %%
3 55 SCHR T R G YRR B OAROE — B, e e ik
G4 N B,

wEWMS HEER(AER) ; mp. 208 ~209 C;
[a]? +10.3° (¢0.84,CHCI,) ; ESI-MS m/z 271 [M
+ H]";'"H NMR (500 MHz,C,D,N) §:3.54 (1H,
d,J = 9.0 Hz, H-1),4.09 (1H, m, H2),2.94
(1H,dd,J = 12.6,5.5 Hz,Ha-3),2.43 (1H,dd,J
= 12.6,11.9 Hz,Hb-3),1.94 (1H,dd,J = 10.5,
3,5 Hz,H-5),1.61 (1H,m,Ha-6),1.95 (1H, m,
Hb-6),1.98 (1H, m,H-7),1.75 (1H, m, Ha-8 ),
2.16 (1H, m, Hb-8),2.52 (1H, m, Ha-9),1.37
(1H,m,Hb-9) ,4.03 (1H,d,J = 10.7 Hz,Ha-12),
3.94 (1H,d,J = 10.7 Hz,Hb-12) ,1.46 (3H,s,H,-
13),1.07 (3H,s, H;-14),4.93 (1H,s, Ha-15),
4.73 (1H,s,Hb-15);"C NMR (125 MHz, C;D;N)
5:84.7 (C-1),72.4 (C-2),43.9 (C-3),150.1 (C-
4),49.0 (C-5),25.5 (C-6),45.8 (C-7),22.8 (C-
8),39.0 (C-9),40.2 (C-10),75.1 (C-11),69.9
(C-12),23.7 (C-13),12.2 (C-14),108. 1 (C-15),
DAL B 55 Sk i i R C AR — 3,
YEAEY S R C,

wEwe AEMEK(FE);[«l) +31.3° (c
0.80,CHCL,) ;ESI-MS m/z269 [M + H]*;'H NMR
(500 MHz,DMSO-d,) §:3.38 (1H,br s,H-1),5.71
(1H,s,H-3),1.79 (1H,dd,J = 13.3,3.6 Hz, Ha-
6),1.23 (1H,dd,J = 13.3,6.0 Hz, Hb-6),1. 84
(1H,m,H-7),1.60 (1H,br d,J = 12.8 Hz,Ha-8),
1.40 (1H,m,Hb-8),2.29 (1H,br t,J = 13.6 Hz,

Ha-9),1.09 (1H,m,Hb-9),1.06 (3H,s,H;-12),
1.08 (3H, s, H;-13),0.80 (3H, s, H,-14),1.91
(3H,s,H,-15) ,6.65 (1H,br s,C,-OH) ,5.39 (1H,
s,C,-OH) ,4.15 (1H,s, C,,-OH) ;" C NMR (125
MHz,DMSO-d,) §:79.9 (C-1),197.8 (C-2),123.5
(C-3),164.1 (C4),74.1 (C5),29.3 (C-6),42.6
(C-7),19.6 (C-8),28.3 (C9),40.5 (C-10),71.1
(C-11),27.3 (C-12),28.2 (C-13),20.4 (C-14),
19.2 (C-15) . LA b%ds 15 3Cik ' iR i v g (B 9%
A BS80S e G 6 HTTPH YR A,

HEWMT BEMEKR(AE); [al) +17.8° (c
0.83, CH,OH) ; ESI-MS m/z 269 [M + H]*;'H
NMR (500 MHz,DMSO-d,) 8:3.01 (1H,d,J = 9.0
Hz,H-1),3.30 (1H,m,H-2),1.91 (1H,br t,J =
12.7 Hz,Ha-3),2.40 (1H,dd,J = 12.7,5.4 Hz,
Hb-3),1.72 (1H,br d,J = 11.6 Hz,H-5),1.13
(1H,m,Ha-6),1.43 (1H,m,Hb-6),2.19 (1H,m,
H-7),1.07 (1H, m, Ha-8),1.48 (1H, m, Hb-8),
1.88 (1H, m, Ha9),1.09 (1H, m, Hb-9), 1.49
(1H,m,H-11),1.04 (3H,d,J = 7.0 Hz,H,-13),
0.55 (3H, s, H;-14),4.39 (1H, s, Ha-15) , 4. 74
(1H,s,Hb-15),5.80 (1H,s,C,-OH) ,4.85 (1H,s,
C,-OH), 11.35 (1H, s,-COOH) ;" C NMR (125
MHz,DMSO-d,) §:83.8 (C-1),70.8 (C-=2),43.2
(C-3),147.8 (C4),47.1 (C5),27.8 (C-6) ,44.9
(C-7),23.5 (C-8),36.1 (C9),38.8 (C-10),40.0
(C-11),177.6 (C-12),14.1 (C-13),11.1 (C-14),
107.5 (C-15) o DA %58 55 ek 38 i 17 1 3
= D R —2 s A T ML HYEER D,

e 8 KEEHKY(KH);[al) +101.2°
(¢ 0.78,CHCL,) ; ESI-MS m/z225 [M + H ]*;'H
NMR (500 MHz, DMSO-d, ) 6:2.07 (1H,d,J =
16.7 Hz,Ha-2),2.36 (1H,d,J = 16.7 Hz,Hb-2),
5.79 (1H,s,H4),5.65 (1H,d,J = 15.7 Hz, H-
7),5.70 (1H,dd,J = 15.7,4.6 Hz, H8),4.18
(1H,m,H-9),1.12 (3H,d,J = 6.4 Hz,H,-10),
0.92 (3H,s,H,-12),1.81 (3H,d,J = 1.3 Hz, H-
13);"C NMR (125 MHz,DMSO-d, ) §:41.4 (C-1),
49.9 (C-2),197.8 (C-3),125.9 (C4),164.1 (C-
5),78.3 (C-6),128.4 (C-7),136.3 (C-8),67.5
(C9),24.6 (C-10),23.5 (C-11),23.7 (C-12),
19.4 (C-13) . LI bBds 530k ™ $R 08 i A f 1] 1
A BB — B0 B e A 8 A ST T A
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WEWI XFEEHRY(KH) ;[a]) +130.2°
(¢0.81,CH,OH) ; ESI-MS m/z 223 [M + H]";'H
NMR (500 MHz,CDCl,) 8:2.34 (1H,d,J = 17.2
Hz,Ha-2),2.50 (1H,d,J = 17.2 Hz,Hb-2),5.97
(1H,s,H4),6.84 (1H,d,J = 15.7 Hz,H-7) ,6. 46
(1H,d,J = 15.6 Hz,H-8),2.31 (3H,s,H,-10),
1.89 (3H,s, Hy-11),1.02 (3H,s, H,-12), 1. 10
(3H,s,H;-13);°C NMR (125 MHz,CDCI,) §:41.4
(C-1),49.6 (C2),197.3 (C3),127.8 (C4),
160.2 (C-5),79.3 (C-6),144.9 (C-7),130.4 (C-
8),196.9 (C9),28.4 (C-10),18.6 (C-11),24.3
(C-12),22.9 (C-13), I F¥ods 5 ek )i m
R B O — B, R A 9 AR
(IS

WEW 10 HERBRY (K1) ;[ «])-110.3°
(¢ 0.48,CH,OH) ; ESI-MS m/z 225 [M + H]";'H
NMR (500 MHz, CDCl,) &:1.25 (1H, m, Ha-2),
1.64 (1H,m,Hb-2),3.90 (1H,m,H-3),1.67 (1H,
m,Ha4),2.41 (1H,dd,J = 14.6,4.7 Hz,Hb4),
7.03 (1H,d,J = 15.6 Hz,H-7),6.31 (1H,d,J] =
15.6 Hz,H-8),2.28 (3H,s,H,-10),0.97 (3H,s,
H,-11),1.20 (6H,s, H,-12 and H, 13);"” C NMR
(125 MHz,CDC,) §:35.3 (C-1),46.9 (C-2) ,64.0
(C-3),40.6 (C4),67.5 (C-5),69.5 (C-6),142.3
(C-7),130.0 (C-8),197.8 (€C9),28.6 (C-10),
25.1 (C-11),29.5 (C-12),20.0 (C-13), DL "%k
P53k HE Y 3B-F S, 6a-FR AT - HE A
W N OB — 3, U e LB ) 10 2R 33- 72 2
Sa,60-FR5A -7 - KA B I e M 9Tl

wEw 1 RE R (&E5) ;[ ol +81.9°
(¢0.42 ,CH,0H) ; ESI-MS m/z 211 [M + H]*;'H
NMR (500 MHz,CDCl,) 8:2.05 (1H,d,J = 17.5
Hz,Ha-2),2.38 (1H,d,J = 17.5 Hz,Hb-2),5.82
(1H,s,H4),1.86 (1H,m,H-6),3.74 (1H, m,H-
9),1.20 (3H,d,J = 6.1 Hz,H,-10),1.09 (3H,s,
H,-11),1.03 (3H, s, H,-12),2.00 (3H, s, H,-
13);"°C NMR (125 MHz, CDCL,) §:36.7 (C-1),
47.8 (€C2),199.9 (C-3),126.1 (C4),165.8 (C-
5),51.7 (C6),27.2 (C-7),39.0 (C-8),68.5 (C-
9),24.2 (C-10),27.5 (C-11),28.8 (C-12),25.6
(C-13) o LA - %cd 5 3ck' " iai io Aa 29 1Tl C %%
i —3, s A Y 11 A AT C,

wEWI2 REBHIRER (FEE) ; mp. 202 ~

204 °C ;ESI-MS m/z 193 [M + H]*;'H NMR (500
MHz,DMSO-d, ) §:6.21 (1H,d,J = 9.4 Hz,H-3),
7.91 (1H,d,J = 9.4 Hz,H4) ,6.78 (1H,s,H-5),
7.22 (1H,s,H-8),3.80 (3H,s,6-0CH,) ;" C NMR
(125 MHz, DMSO-d, ) §:161.1 (C2),112.2 (C-
3),144.9 (C4),110.1 (C-5),145.7 (C-6),151.6
(C-7),103.2 (C-8),150.0 (C9),111.0 (C-10),
56.5 (6-OCH, ), LA F%ida-53cmk' ™ 138 i 78 1 4
PR B — 3, s B 12 R A IS

W& 13 RE MR (817) ;[ «]]-120.8°
(¢ 0.85,CH,OH) ; ESI-MS m/z 253 [M + H]";'H
NMR (500 MHz,CDCl,) §:1.98 (1H,dd,/J = 13.3,
7.6 Hz,Ha-1),1.62 (1H,dd,J = 13.3,11.5 Hz,
Hb-1),2.11 (1H,m,H-2),1.84 (1H, m, Ha-3),
1.80 (1H, m, Hb3),1.68 (1H, m, Ha4), 1.88
(1H,m,Hb4),5.77 (1H,s,H-7),2.63 (1H,dd,J
= 16.7,4.6 Hz,Ha-9),2.21 (1H,dd,J = 16.7,
4.3 Hz,Hb-9),2.12 (1H,m,H-10),3.53 (1H,d,J
= 10.8 Hz,Ha-12),3.40 (1H,d,J = 10.8 Hz,Hb-
12),1.19 (3H,s,H,-13),1.94 (3H,s,H,-14),0. 98
(3H,d,J = 6.9 Hz,H,-15);"”C NMR (125 MHg,
CDCl,) 8:37.1 (C-1),46.2 (C-2),27.4 (C-3),
34.5 (C4),49.9 (C-5),166.9 (C-6),125.7 (C-
7),199.3 (C-8),42.1 (C9),38.0 (C-10),73.6
(C-11),69.6 (C-12),21.7 (C-13),20.4 (C-14),
15.8 (C-15) . Dk %530k ™ 4RaE Y (1°S 2R,
5S,10R)-2-(1',2" -dihydroxy-1'-methylethyl ) -6, 10-
dimethylspiro[ 4,5 ] dec-6-en-8-one [T HE — F, M
EALE W 13 K (1S, 2R, 58, 10R)-2-(1", 2"-di-
hydroxy-1'-methylethyl ) -6 ,10-dimethylspiro[ 4,5 ] dec-
6-en-8-one,,

wEWw14 AEMER(EH);[a]) +27.4°(c
0.56,CH,OH) ; ESI-MS m/z 215 [M + H]";'H
NMR (500 MHz,CDCL,) §:5.71 (1H,s,H-2),1.76
(1H,m,Ha-5),2.47 (1H,m,Hb-5),4.33 (1H,m,
H-6),1.53 (1H,m,Ha-7),1.99 (1H, m, Hb-7),
1.27 (3H,s, H,9),1.47 (3H,s, H,-10), 1.79
(3H, s, H,-11);” C NMR (125 MHz, CDCl,) §:
182.6 (C-1),113.0 (C-2),172.1 (C-3),86.9 (C-
4),46.0 (C-5),66.8 (C-6),47.3 (C-7),36.0 (C-
8),26.5 (C-9),30.7 (C-10),27.0 (C-11), LI I
Bl 5 cmk ™ B 9 chakyunglupulin A (4 504 —
3, e LA 14 4 chakyunglupulin A,
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HEW 1S RERSWKREE (SH) ;mp. 87 ~
88 C;[al-24.7°(c 0.64, CH,0H) ; ESI-MS m/z
331 [M + H]";'H NMR (500 MHz, DMSO-d,) §:
2.25 (2H,t,J = 7.4 Hz,H-2) ,3.21 (1H,m,H9),
4.18 (1H,dd,J = 5.8,5.8 Hz,H-10),5.36 (1H,
dd,J = 15.8,5.8 Hz,H-11),5.42 (1H,dd,J =
15.8,5.2 Hz,H-12),4.30 (1H,dt,J = 11.0,5.8
Hz,H-13) ;" C NMR (125 MHz, DMSO-d,) §:174.6
(C-1),32.8 (€C-2),25.0 (C-3),29.0 (C4),28.6
(C-5),27.3 (C-6),25.8 (C-7),29.5 (C-8),71.4
(C9),77.0 (C-10),130.5 (C-11),131.1 (C-12),
67.8 (C-13),33.7 (C-14),24.5 (C-15),31.0 (C-
16),22.1 (C-17),13.9 (C-18), LI ##E 5 X
WK 9 9,10, 13- -l -1 1 /s R A 5K
P —B0 U E B 15 25 9,10, 13- =58 Bk J -1 -
ARAY 8

wEW 16 W UKD A [oa]]
95.5°(c¢ 0.71,CH,OH) ; ESI-MS m/z 269 [ M +
H]*;'H NMR (500 MHz,CDCl,) §:2.19 (1H,m,
Ha-1),1.61 (1H,m,Hb-1),2.17 (1H, m, H-2),
1.91 (1H, m, Ha-3),1.75 (1H, m, Hb-3), 1. 58
(1H,m,Ha4),2.26 (1H,m,Hb4),5.87 (1H,s,
H-7),3.85 (1H,d,J = 12.7 Hz,H9),2.10 (1H,
m,H-10),3.55 (1H,d,J = 10.8 Hz,Ha-12),3.43
(1H,d,J = 10.8 Hz,Hb-12),1.27 (3H,s,H;-13),
2.07 (3H,s,H,-14),1.23 (3H,d,J = 6.7 Hz,H,-
15);”C NMR (125 MHz, CDCl,) §:37.1 (C-1),
48.5 (C-2),28.6 (C-3),31.3 (C4),51.7 (C5),
172.9 (C-6),122.0 (C-7),199.2 (C-8),74.1 (C-
9),47.6 (C-10),73.4 (C-11),69.8 (C-12),22.6
(C-13),22.5 (C-14),12.3 (C-15) , LI F&HES5 3¢
ik 4 8 i 2-(17, 2 -dihydroxy-1" -methylethyl ) -6,
10-dimethyl-9-hydroxyspiro[ 4,5 ] dec-6-en-8-one [ 4}
a2, B E G 16 2 2-(17,2"-dihydroxyl-1'-
methylethyl ) -6, 10-dimethyl-9-hydroxyl-9-hydroxyspiro
[4,5]dec-6-en-8 -one,
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