m, H-14), 1.62~1.70[1H, m, H-4'(eq)], 1.70~1.81
(2H, m, H-7), 1.90~2.12(1H, m, H-14), 2.27[6H,
s, N(CHs),], 2.71(3H, s, 6-OCHs), 3.27(1H, s,
12-OH), 3.48(1H, s, 2-OH), 3.55~3.58(1H, m,
H-5"), 3.86(1H, q, J=7.0 Hz, H-2), 3.89(1H, s,
11-OH), 3.91(1H, d, J=1.0 Hz, H-11), 4.32(2H,
m, H-1', H-5), 5.12(1H, dd, J=2.3 Hz, J=10.9 Hz,
H-13); FAB-MS(m/z): 588[M+H] .
2.4 2-0-L -3 55-10,11- 5 7K -12-O- 5K M 1%
H-6-O-MILLL 5 22 (L)

¥ b a4k 4(4.5 g, 7.7 mmol)# T 25 mL 4%
e, UKKIBARE, L2120 SR 0.9 g, 8.9
mmol), NIHER 20K, = T 4kEidt Y 3 h,
MU L RN B BR S AN 9 ORI AL T £ SR K %
ToKBRR AN T8, U8, IEWOR I ZE BRI, F
R 50 mL PYSRIR H, $i 4 N CDI(4.97
g,30.7 mmol), A EIE-10 'C, ZFME %N 1.0 mol-L ™
) NaHDMS DY BRI % (10 mL, 10 mmol), 4k
FRGIR AR SR FE 2 hy iR B2 A8 T 28 S 4k 4
I 6 h, JiINEIR — A4 (0.5 mol- L', 30 mL),
H 2.1 L&A HL(30 mL X 2), & FF A HLAH, 2Kk
TIFIET EhoKBE . TOKBR RN T4 L. JEMIK
FEZEBRE RIS 1, s altfg, 4.1 g, & 75.9%,
mp 164~167 C(CHR[7]: 165~167 C). 'H-NMR
(CDCl3, 400 MHz), &: 0.95(3H, t, J=7.6 Hz,
CH,CH3), 1.13 (3H, d, J=7.4 Hz, 8-CH3), 1.22~1.24
(6H, m, 5-CH;, 4-CH;), 1.29 3H, s, 6-CHj),
137 3H, d, J=6.9 Hz, 2-CH;), 1.83 (3H, s,
10-CH;), 1.86 3H, s, 12-CHs), 1.52~2.00 (6H,
m, H-7, H-14, H-4), 2.06 3H, s, 2'-OCOCHj3),

M50 LA R B S B 77 7% RY ezt

2.26[6H, s, N(CH;),], 2.60~2.72(1H, m, H-3'),
2.77(3H, s, 6-O-CHj3), 2.88~3.08(1H, m, H-4),
3.10~3.20(1H, m, H-8), 3.46~3.54(1H, m, H-5'),
3.74(1H, q, J=6.8 Hz, H-2), 4.12(1H, d, J=8.6
Hz, H-5), 4.35 (1H, d, J=7.5 Hz, H-1"), 4.74(1H,
dd, J=7.8Hz, J=10.1 Hz, H-2"), 5.69 (1H, dd,
J=3.2Hz, J=9.8 Hz, H-13), 6.79 (IH, s, H-11),
[7.07(1H, s, H-5), 7.37(1H, s, H-4), 8.09 (1H,
s, H-2)]BkM; ESI-MS(m/z): 706[M+H]" .
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Improvement of the Synthesis of (£)-cis-Khellactone

YOU Wenchun, JIN Hui, HAN Daxiong*(Departmem‘ of Pharmacy, Medical College of Xiamen University, Xiamen

361005, China)

ABSTRACT: OBJECTIVE To research oxidative ruthenium used in the application of the synthesis of (+)-cis-khellactone.
METHODS First seselin was synthesized from 2-methyl-3-butyn-2-ol and 7-hydroxycoumarin by alkylation of hydroxy group

and Claisen rearrangement. And then oxidative ruthenium was used to catalyze and oxidize seselin. Successfully, (£)-cis-
khellactone was produced. RESULTS The structure was characterized by MS and NMR. CONCLUSION This study

provides a new method to synthesize (+)-cis-khellactone.

KEY WORDS: seselin; khellactone; oxidative ruthenium; synthesis

N UK B 5N 7, 8- 7 5 25
— e ATTES LA UMK P B[ (£)-cis- khellactone,
B . %K F H % BT B3 1y ik i A A b
TR TE R FH Y. {51 A A TS R4 1 46 i v 42 B
R 0 AR B T 22 LA I I e IR B bk 9
EIOVER s A TR b 25w SR 52 b oy 25 43
BRI AT R, B A 5 AR R ek R 3 ik
¥k E MY, 3" 4-Di-0-S-(—)-camphanoyl-3'R,4'R-
(+)-cis-khellactone(DCK), WIEA W3 (M50 L E
TR,

I 3 BLAR P T £ A o B AT S R (6) I
AR % 3R R A A . S B A
TG RBIE R 3-50-3- - 1- T HR@)M 7-50 57
G RGNEEY, & 7-1, 1- - HIE 2PN EIL)
F%(5), HHC6, W 1. 6 MABEISREF &~
A2 M S M TE BRI R P4, 5 AR R T4
A B B AW 2- A 3E-3- T He-2-BE(2)
TSI T F(4) N JRORE, P 45 R vk 2 2k
PEGERILERA B, 731 6. P SALET fiE
WA 25 3 R0, £3 B UMK A g, o
SEARAET th SALAT KB RN s B A s N T 4 o M L
T3k e AR (0504 55) A AL AL,
SALET K B RN v LR LA 2 AR LA B8
(FIRF . B il LI 1.

OH CuClCu cl

T == T e O

JO BT
(oo ]
4

HO /e 5
x =
Tty o} (o e]
PhNEt, o o o RuCly
P NalOy OH
CH
[3

1 [( £ )-cis-khellactone]
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Fig1l The synthetic route of (+)-cis-khellactone
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1 R

P45 A O WRR sS4 R SE I e 1354
Bruker ADVANCE III 400M; AL : 24k
163105 JENAL: B R FEEIL Autopol 1V; Jii
R CDCly, TMS Ao
2 TWEER
2.1 7-(1,1-ZHIE2-H N AR 5 2R (5)

36% KRR 107 mL, Z4b45 14 g(0.126
mol), FALIAT 5 g(0.5 mol), fEHTH 0.05 g(0.7
mmol) T VKK HHEFE 5 min, 0 2-HIE-3-T 4k
-2-f# 25 mL(0.271 mol), Y, VKK N 70
min. NS, BANUZ, HWA SRS
W 75 mL ¥E 3 W, 7K 75 mL ¥k 3 %P WUEE L
JZ, K3 MAGEALES T &P EEHT T
— RN

7-F T H % 8 g(49.4 mmol), BKEZHN 8 g(58
mmol), AL 1.2 g(7.2 mmol) & T Al 200 mL
B, =IEBEREE 1 h, IO 3(10 mL), 70 ‘C R
24 h; FINABRA 8 g(58 mmol)Al 3(10 mL), 4%
BN 24 WPl RNBRAEE T, A LR B
200 mL F17K 100 mL, ZrtHAHAH. 47K 100 mL
e 2k, ToKIRBRAN T, I8, JEBR4E R T,
M 48 O eSS AT A7 kg i 5(7.5 g, I
# 66%), mp 135~136 ‘C(SCHER™ mp 136~140 C).
2¢ HPLC K3 ll, 4.98 min HBLEE, HIMAIH—1b
LA AT &84 98.69%. ESI-POS-MS(e/m):
229.0[M+H]"; 'H-NMR, &: 1.71[6H, s, 2'-(CH3),],
2.67(1H, s, H-4"), 6.27(1H, d, J=9.2, H-3), 7.05(1H,
dd, J;=2.4, J,=8.4, H-6), 7.31(1H, d, J=2.4, H-8),
736(1H, d, J=8.4, H-5), 7.64 (1H, d, J=9.6, H-4).

g F: (B Agilent TC-C g analytical
4.6 mm X250 mm, 5-Micron; HEFEE 2 ul; JiiK
1.000 mL-min~'; JzEHAH: 75%FEE, 25%/K; AE

R E AR T 2424 2010 4F 12 55 27 55 12 1)



e 30 °C, RRWPA: 217 nm.
2.2 M EE(6)

b5 5(4.4 g, 193 mmol) T N, N- 2K
ffiz 30 mL H1, 200 ClalE 2 WP, A RS, kRS
B N, N-Z KR, FAWBH M LR LT
100 mL, £ 2 mol-L™" BRIR /KW 50 mL ¥ 3 X,
RN K 100 mL ¥E 3 YF17K 100 mL ¥
3, KRR T4, 1Ty, EHIEZET, &
P2 156 T 45 79 S BORLIR 45 i 6(3.5 g, K
79.5%), mp 115~116 C(CCHkP! mp 119~120 C).
2 HPLC £, 5.99 min tHEL 04, HmEAIH—1L
A AN SN 99.18%, il &/ H “2.17
TN N % . ESI-POS-MS(e/m): 229.2[M+H]";
'H-NMR, &: 1.46[6H, s, 2'-(CHs),], 5.71(1H, d,
J=10, H-3"), 6.20(1H, d, J=9.6, H-3), 6.70(1H,
d, J=8.4, H-6), 6.86(1H, d, J=10, H-4"), 7.19(1H,
d, J=8.4, H-5), 7.58(1H, d, J=9.6, H-4).
2.3 PR A BR(L)

P A 2% 2.94 g(12.9 mmol) T 41 2.1 75
mL FI 4N 75 mL BFHRG#AI, IS SAET K
AW 023 g(% 0.87 mmol) M =l RN 4.08 g(19
mmol) FIZK M 25 mL, 7EUKKA Y. 3 min )5,
I K A BRACH RSN 5 2(20 mmol) KW, VK I
U, 2 206 30 mL A H 3 W, AIEENUE, &
IKGREREN T, Lok, VEMWEZT, SRR
EMT (I - LR LHE=3 1 2 AvkliA)aifk, 15
R AR B A 12.13 g, E 63%), mp 153~
156 “C(SCHRD mp 157~158 C). WEfti[a]sl =
—0.7(c=1 gmL™", CHCl3). AJ LLHEN 9yt 3'S,4'S-

LRI BEAT 3'RA'R-ILAK A BRI LU 10 1, &
% Beilstein/Gmelin Cro-ssfire Z(# & n] 1. 3'S,4'S-
SRR P I e G 18 N [ @]2=—80~-75(c= 1 grmL™",
CHCl3), 3'RA'R-YLA A G E 6 N [a]w =
+75~+80(c=1 gmL™", CHCL). ESI-POS-MS (e/m):
263.0[M+H]" ; 'H-NMR, &: 1.43(3H, s, 2'-CHj),
1.47(3H, s, 2'-CH;), 3.53(1H, br s, 3'-OH), 3.88(1H,
d, J=4.8, H-3"), 4.50(1H, brs, 4'-OH), 5.23(1H,
d, J=4.8, H-4"), 6.26(1H, d, J=9.6, H-3), 6.80(1H,
d, J=8.4, H-6), 7.34(1H, d, J=8.4, H-5), 7.67(1H,
d, J=9.6, H-4).
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