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Two new diarylheptane derivatives from Rhizoma Zingiberis

CUI Wan-hua, WANG Yan-zhi", LI Ze-zhi, GUO Yan

(Collaborative Innovation Center for Respiratory Disease Diagnosis and Treatment and Chinese Medicine Development of
Henan Province, College of Pharmacy, Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China )

Abstract: Two new diarylheptane derivatives were isolated from Rhizoma Zingiberis by Diaion HP-20, MCI
Gel CHP-20, ODS, silica gel column and reverse phase semi-prepared high performance liquid chromatography.
Their structures were elucidated by spectrum technology (MS, UV, IR, NMR), which were identified as
3-keto-5R-ethoxy- 1-(3-methoxy-4-hydroxyphenyl )-7-(3,4-dihydroxyphenyl)heptane (1) and 3-keto-5R-ethoxy-

1-(3-methoxy-4-hydroxyphenyl)-7-(3-methoxy-4,5-dihydroxyphenyl) heptane ( 2).

compounds.

Compounds 1 and 2 are new

Key words: Rhizoma Zingiberis; diarylheptane; chemical composition
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HEY 1 FEEEHIRY, UV (MeOH) A (loge)
204 nm (1.82). 282 (0.20) nm; IR & RiZ&ih&4A
IE (3423 em Y HAHRIE (1707 cm™). FEFA (1604,
1515. 1451 cmY); ESI-MS [M+Na]* nmvz 411.177 9
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Figurel Structuresof compounds 1 and 2

(Calcd. 411.177 8), #mtb & 1 M4+ N
CaH2506. 'HNMR (500 MHz, CD;OD) %l (¥ 1)
BRI ABX f G RGN R 115 5 0y 6.74 (1H,
d, J=2.0Hz, H-2").6.67 (1H, d, J = 8.0 Hz, H-5). 6.46
(1H, dd, J= 2.0, 8.0 Hz, H-6") . 6.68 (1H, d, J=2.0 Hz,
H-2"). 6.64 (1H, d, J = 8.0 Hz, H-5") 1 6.59 (1H, dd,
J=2.0,80Hz H-6"), 7 ®*CNMR (125 MHz, CD;0D)
W, 6c 56.4 A AEIIE T, oc 211.7 NER IS
5. 6y 342 (2H, m). 1.09 (1H,t, J=7.0 Hz), 6c 15.8.
65.6 HEn N Z AL B, ®*CNMR (125 MHz,

HO

Figure2 Key HMBC correlations of compounds 1 and 2

CD;0D) ifimizlX 6 Migfs 5/ oc 211.7, F45&
PR TAE S, oz a ol KR
&%, /£ HMBC i (K 2), 6y 2.74 (2H, m, H-1) 5
dc 113.2 (C-2'). 120.6 (C-6) . 134.1 (C-1'). 211.7 (C-3)
46.4 (C-2) MK, oy 249 (2H, m, H-7) 5 ¢ 116.3
(C-2"). 121.8(C-6"). 134.8(C-1"). 76.4(C-5). 37.5
(C-6) FHIX, RPN ABX REMZELRH 5 C-1
A1 C-7 M3, 0, 1.68 (2H, m, H-6) 5 ¢ 134.8 (C-1").
76.4 (C-5). 31.8 (C-7) AAHK, #&/K 6c 37.5 7 C-6
fi, 6c 76.4 /£ C-5 41, XH#HT 643.72(1H, m, H-5) 5

Tablel *HNMR (500 MHzin CDsOD) and **C NMR (125 MHz in CDsOD) spectral data of compounds 1 and 2

Position ! 2
OH Jc OH oc
1 2.74 (2H, m) 30.3 2.74 (2H, m) 29.0
2 2.74 (2H, m) 46.4 2.74 (2H, m) 46.4
3 211.7 211.7
4 2.62,2.51 (2H, d, J=6.0Hz) 49.5 2.62,2.52 (2H, d, J=5.8Hz) 49.3
5 3.72 (1H, m) 76.4 3.71(1H, m) 76.3
6 1.68 (2H, m) 375 1.70 (2H, m) 37.4
7 2.49 (2H, m) 31.8 2.49 (2H, m) 30.3
5-OCH_- 3.42 (2H, m) 65.6 3.40(2H,q, J=7.0H2) 65.6
5-CH3 1.09(3H,t,J=7.0Hz) 15.8 1.09(3H,t,J=7.0Hz) 15.8
1 134.1 134.0
2 6.74 (1H, d, J=2.0Hz) 113.2 6.75(1H, d, J=15Hz2) 1132
3 146.2 148.9
4 144.3 145.7
5' 6.67 (1H, d, J=8.0 Hz) 116.3 6.68 (1H, d, J=8.0Hz) 116.2
6' 6.46 (1H, dd, J= 2.0, 8.0 Hz) 120.6 6.60 (1H, dd, J=1.5,8.0 Hz) 121.7
1" 134.8 1338
2" 6.68 (1H, d, J=2.0Hz) 116.3 6.29 (1H, d, J=2.0Hz) 104.7
3" 148.9 149.2
4" 145.8 1335
5" 6.64 (1H, d, J=8.0Hz) 116.5 146.8
6" 6.59 (1H, dd, J= 2.0, 8.0 Hz) 121.8 6.29 (1H, d, J=2.0Hz) 109.8
3'-OCH3 3.81(3H,s) 56.4 3.80(3H, s) 56.6
3"-OCH3 3.81(3H,s) 56.3
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dc 31.8 (C-7). 65.6 (5-OCH,-). 211.7 (C-3) #%, it
—ESE 2RI IELE C-5 07, BiBRILESE C-3 L. oy
3.81 (3H, s, 3-OCH3) 5 6y 6.74 (1H, d, J = 2.0 Hz,
H-2) 5 NOE X R, oy 2.74 (2H, m, H-1) 5 §¢ 113.2
(C-2) AHMBCHHIK, KU C-1AHE K R I H 4 2k
HUAR o 6 tH-"H COSY i1, oy 3.72 (1H, m, H-5) 5 5y
1.68 (2H, m, H-6). oy 2.62. 2.51 (2H, d, H-4) HHi>%,
B R SE T S MIRITERATE AL S 14X 4 2 )
SE MR SO PRE LA 5 B (alo
-16.9) 5A XK (alp +15.173) WILFHi e, £k
E 1 53Tk EY) 5 B4 R TR & o 2% TR,
e &Y 1 ME5 KN 3-Fi-5R- £ 4 25 -1-(3- H A -
A-F2FEHEHE)-7-(3,4- BRI L) Bk .

wEW 2 HAREMPIRY), UV (MeOH) Amax (10ge)
204 nm (1.31). 282 (0.29) nm; IR S RiZ&EM &4
F2HE (3399 cm Y. EFRIEE (1706 cm ). FIL (1606,
1514, 1454 cmY); ESI-MS [M+Na]* m/z 441.188 1
(Calcd. 441.1883). *HNMR (500 MHz, CD;0OD) A
BCNMR (125 MHz, CD;0D) ##i (¥ 1) Zx 51k
G LA, RO IR RS, PR RI T
%5 646.75(1H, d, J=1.5Hz, H-2). 6.68(1H,d, J=
8.0 Hz, H-5'). 6.60 (1H, dd, J = 1.5, 8.0 Hz, H-6") . 6.29
(1H, d, J = 2.0 Hz, H-2").6.29 (1H, d, J = 2.0 Hz, H-6"),
4358 ABX R G AIYHUAR, 5¢ 56.6.56.3 J9 A~ FH A
FEWAG T, 0c 211.7 AFRKIEDR(S 5 - 6n 3.40 (2H, m).
1.09 (1H, t, J = 7.0 HZ), 6c 15.8. 65.6 &/~ A LA H 4
. £ HMBC it 6y 2.74 (2H, m, H-1) 5 d¢ 113.2
(C-2').121.7 (C-6.134.0 (C-1').211.7 (C-3) . 46.4 (C-2)
AR, 0n 2.49 (2H, m, H-7) 5 6 104.7 (C-2").109.8
(C-6"). 133.8(C-1"). 76.3(C-5). 37.4(C-6) HH>x,
FEoR ABX RS ARSI HUR 1 2K 343 73] 5 C-1 Al
C-7 3%, oy 1.70 (2H, m, H-6) 5 ¢ 133.8 (C-1").
76.3 (C-5). 30.3 (C-7) HAHHK, #&7~ oc 37.4 /£ C-6
£, 6c 76.3 7 C-5 1, XH#HT 64371 (1H, m, H-5) 5
d¢ 30.3(C-7). 65.6 (5-OCH,). 211.7 (C-3) #H>x%, i
— D UE S £ A SR RN B 4y )i 2 E C-5 F1 C-3 £ .
dy 3.80 (3H, s, 3-OCH4) 5 5y 6.75 (1H, d, J = 2.0 Hz,
H-2) 45 NOE K &, op 2.74 (2H, m, H-1) 5 6¢ 113.2
(C-2) 5 HMBC #3%, 5, 3.81 (3H, s, 3"-OCH3) 5 oy
6.29 (1H, d, J = 2.0 Hz, H-2") 5 NOE X &, Jy 2.49
(2H, m, H-7) 5 . 104.7 (C-2") H HMBC 5%, £
C-1 1 C-7 AHIE I IR 73 il £ C-3' 1 C-3" iz FH A HE L
o LA Bon b &9 2 540E6W LAUTE T 201
WAL E 25, HeuE 2 750, WiEhaY)

2 45K 3-Hd-BR- 2 5 3k -1-(3- FH 48 Jk -4- ¥ i O
FE)-7-(3-H 4 k-4, 5- B R Bkt

SKIE S

Bruker maxis HD ! ¥ 47 B [a] Jit 0% 4% (4 [H);
Bruker AVANCE III 500 # i L3R4, TMS A bx; il
WA AL (YMC-Pack ODS-A, 250 mm x 10 mm,
5 pm, FEE G L RIRHY); Diasion HP-20. MCI Gel
CHP-20 (H 4 =3%); Sephadex LH-20 (Parmacia
Biotech A &l); kAL . GF254 HEARHEER (F
By A A L), WRER IR E A I ) A Al A
WA CREE DY AR g5 i A IR A A

AREFRTIE R T2, W H 2R, 7P )]
BEFEN, G R 2R W A A A
Rl B AR Z. officinale Rosc TR 2 .
1 #RBESEH

T2 20 kg, H 4R BRI 3K, FE% 200 L/
2h, ¥ 8 CERPEBURE R G . T, RIS FIR
[ 2457 FH 50% £ 1% [ F2 X 3 ¥k, 45X H 100 L/2 h,
¥ 3 IR 50% LRk 4E, thik4E) I Diaion
HP-20 XALWR B AR, FH7K 0 BERE B2 e i 43 2 10%.
30%-. 50%- 70%. 95% 7. BEIAL, o545 ¥ A7 Yok e 94 4
T, HX 50% [ ZBEER AL (80 g) MCI ¥k L#f, H
FERGEE e, 75 10%. 30%. 50%. 70%. 95%[f]
EEHRAL, P30 30%H EEHENLY) (18 g) i ODS A%,
HEE—K (10%—100%) e, 15 E1415 A~G. H5
B (2.83 g) £ Sephadex LH-20, 100% [ 1 EE e i, 75
F|4H 4 B1~Ba, B, (1.2 g) LA (i (90 : 1,
80:1,70:1,60:1,50:1,40: 1 S Wkt HEEL
FEVEIL), 192 HI 4 5 F & - % HPLC 4 & 4lifh,
WM N ZIE-K (31:69), Hib&% 1 (3.5mg). 1k
AW 2 (2.1 mg).
2 HM%E

HWEM 1 BERAHIRY), [o] 2+15.173 (c 0.026,
MeOH); HR-TOF-MS [M+Na]* nmvz 411.177 9 (Calcd.
411.1778), 43T 3N CxuHog0g; IR (max) 3423.2929.
1707. 1604. 1515, 1451, 1370, 1271. 1077. 1031
cm }, UV (MeOH) Ama (l0ge) 204 (1.82) nm. 282 (0.20)
nm. *HNMR (500 MHz, CD;OD) #1 **CNMR (125
MHz, CD;OD) #i#& L% 1.

WEW 2 BEREAHIRY), [o] 2+15.230 (¢ 0.012,
MeOH); HR-TOF-MS [M+Na]* m/z 441.1881 (Calcd.
441.1883), 4T 3N CxH307; IR (max) 3399.2929.
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1706. 1606. 1514, 1454, 1369. 1269. 1085, 1031

cm L, UV (MeOH) Zma (10ge) 204 (1.31) nm. 282 (0.29)

nm. *HNMR (500 MHz, CD;0D) A1 *C NMR (125
MHz, CD;OD) #i# L% 1.
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