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A new diarylheptane dimer from Zingiber officinale peel
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Abstract: Three diarylheptanoids were isolated from the n-butanol fraction of Zingiber officinale peel by MCI
Gel CHP-20, Sephadex LH-20, ODS and semipreparative high performance liquid chromatography. Their structures
were identified by MS and NMR spectroscopy techniques: (25,2'S,3R,3'R,4R,4'R,6R,6'R)-6,6'-bis((S)-1-hydroxy-2-
(4-hydroxyphenyl)ethyl)-2,2'-bis(4-hydroxy-3-methoxyphenyl)octahydro-2H,2'H-[3,3'-bipyran]-4,4'-diol (1), (E)-7-
(4-hydroxy-3-methoxyphenyl)-1-(4-hydroxyphenyl)hept-4-en-3-one (2), and alpinin B (3). Compound 1 is a new

compound, and compounds 2—-3 were obtained from Zingiber officinale peel for the first time.
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Figure 1 Structures of compounds 1-3
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WEWLAEOITLERMAK, 5% T HEE, [aly
=19.1(c 0.1, MeOH); IR Rk rh &G ¥23E (3495 cm™).
ZIR (1515em™); UV (MeOH) 4, (log €): 205 (4.80) nm.
225 (4.38) nm- 280 (3.92) nm; HR-ESI-MS [M+Na] "
m/z 741.288 1 (Caled. 741.288 1), 2Rtk &0 TN
C,oH,0,,0 18 FeCl, W (457 2 W5 0, $2n b & h A7 1
My ¥23E . 33 'H NMR (500 MHz, CD,0OD) %45 (%
1), fE77 & XAFAE T DNE 155 [0, 6.95 (1H, d, J =
1.8 Hz, H-2"). 6.94 (2H, d, J = 8.5 Hz, H-2", 6"). 6.83
(1H, dd, J = 8.1, 1.8 Hz, H-6').6.79 (1H, d, J = 8.1 Hz,
H-5").6.65 (2H, d, J = 8.5 Hz, H-3", 5")], 7£ °C NMR
(125 MHz, CD,0D) H, 75 & X A7 1E 12 M As =, #E7m
P EHENNER, PN NABXHEG RS, 51—
HNAABBHE G RG, 4G kiEH 6. 81.1 (C-2).58.4 (C-
3).79.8 (C-4).36.5 (C-5).72.4 (C-6).76.2 (C-7)~40.0
(C-8) X TMNIKAE T, 1 m K4t N R Pk K&
Table 1 'H NMR (500 MHz in CD;0D) and *C NMR (125 MHz
in CD,0D) spectral data of compound 1

Position Oy Jc

2 5.07 (1H,d, J=6.0 Hz) 81.1
3 3.27 (1H, m) 58.4
4 4.66 (1H, td, J= 6.8, 3.5 Hz) 79.8
5a 1.80 (1H, m) 36.5
5b 2.02 (1H, m) 36.5
6 3.27 (1H, m) 72.4
7 3.43 (1H, ddd, J= 8.5, 4.9, 3.0 Hz) 76.2
8a 2.50 (1H, dd, J=13.8, 8.5 Hz) 40.0
8b 2.56 (1H, dd, J=13.8,4.9 Hz) 40.0
' 135.7
2' 6.95 (1H,d, J= 1.8 Hz) 111.6
3 149.2
4 147.4
5' 6.79 (1H, d, J= 8.1 Hz) 116.3
6' 6.83 (1H, dd, /= 8.1, 1.8 Hz) 120.8
1" 1313
2", 6" 6.94 (1H, d, J= 8.5 Hz) 1313
3", 5" 6.65 (1H, d, J= 8.5 Hz) 116.0
4" 156.5
3'-OCH, 3.83 (3H, s) 56.5

), fEHMBC i (K2) 1, 6, 5.07 (1H, d, J= 6.0 Hz, H-2)
56,.58.4(C-3).79.8 (C-4) 1K, 6, 2.02 (1H, m, H-5b)
55 6. 58.4 (C-3).79.8 (C-4).72.4 (C-6) H 3%, d, 3.27
(1H, m, H-6) 5 6. 81.1 (C-2) 7 HHK, /R &5 M h A —
ANPUENLIREE, 6, 5.07 (1H, d, J= 6.0 Hz, H-2) 5. 111.6
(C-2").120.8 (C-6") F #H %, o, 2.50 (1H, dd, J = 13.8,
8.5 Hz, H-8a).2.56 (1H, dd, J = 13.8, 4.9 Hz, H-8b) 5
dc 131.3 (C-2",6") A K, Ui ABX # & & 4t 1 K B
5 C2 /%, T AABBH#I & RA M A5 C-8 %, J,
3.83 (3H, s, 3-OCH,) 56, 149.2 (C-3") 5 H13%, #2750,
56.5 (3'-OCH,) 5 C-3"#Hi&; %V 458 5 Lk H ik &
¥ (28,3R,4S,6R)-6-[(R)-1-hydroxy-2-(4-hydroxyphenyl)
ethyl] -2- (4-hydroxy-3-methoxyphenyl) -tetrahydro-2H-
pyran-3,4-diol" 2841, AN FE C-3 AL B L FIAR A, (Ex) L
A P 1% B4 HR-ESI-MS [M+Na]* m/z 741.288 1
(Calced. 741.288 1) A I HAH X 73 i & 5 AT 1 11 485
IR ZEEOR, BT 0, 3.27 (1H, m, H-3) 5 6. 58.4 (C-3)
AAHIE, WL C-3 74 53 4h— AN [ 1) 45 4 BUA, B
BN A X TR R B R k. B
1 RE ) g B 52 3 o oy i FL AR 8 BN NOESY Ot it
BE I, Ty eqrsns B-7 HZ) Wy oqrs (3.5 Hz) F W H-4.
H-6 ¥ 9 VAR, Jyapi (6.8 HZ)\Jyy 05 (6.0 Hz) 3 B
H-3 A B LA H-2 A AR, iR #1593 7 NOESY
Kk s H-3 5 H-2.H-4 H A1 X5 5 HE R (B 2), t
Jyomn (3.0 Hz) B & T C-6 F1 C-7 P AN AR AL IR F I B
AR A4 B R 7R 3 (erythro) A4 B2 X — 5 i H-6
5 H-7 -4 ) NOESY AH K A5 5 UE BT (& 2), it my 4
b AF X 4 B N 28,2'S, 3R, 3'R, 4R, 4'R, 6R, 6'R, 7S, 7'S
(1a) B% 2R,2'R,3S,3'S,45,4'S,6S5,6'S,7R,7'R (1b), A 1
Ak /B W PO R A I = S B = o A DS
[B3LYP/6-31G (d, p), MeOH] it % T 1a fil 1b f] ECD
i, AR R 1a 1 ECD % 5 G 11 SERAE W) & 5
I (B 3), # et &9 1 Y 0 28,2'S,3R,3'R, 4R 4'R,
6R,6'R,7S,7'S, HUifi & H 45 79 (25,2'S,3R,3'R,4R,4'R,
6R, 6'R) -6, 6'-bis((S) -1-hydroxy-2- (4-hydroxyphenyl)
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Figure 2 Key 'H-"H COSY, HMBC and NOESY of compound 1
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Figure 3 Experimental and calculated ECD spectra of 1

ethyl) -2, 2'-bis(4-hydroxy-3-meth-oxyphenyl)octahydro-
2H,2'H-[3,3"-bipyran]-4,4'-diol .
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TripleTOF 6600 8 5 HOBUAH € 18— VU B AT K AT I 7]
15 73 WSS G FH X (AB SCIEX); Bruker AM-500 MHz
LR H 3 2 3L RA (TMS 9 #7); RE-5210A
R e % 28 AN (B SR A AAER) ), #8380 LC50
2 1 He 1) 2 AR A (FERE B AL B A BR A F]);
Rudolph AP-IV B! Jig %% ¢ (Rudolph, USA); Thermo
Nicolet I1S10 £I. #k 3% 1% {X (Thermo Scientific, USA);
Thermo EVO300 %5 41 43 % )% & it (Thermo Scientific,
USA); Sephadex LH-20 (Parmacia Biotech 24 &) ); GF254
TEREER (F WAL T ), 44 4l A i 46 i 51
RN AR Al = i A R A Al

LR T 20207 AH TaMAY &, &
R 24 K2 U AR S e 2 N B R 2 AR ROR
MY % (Z. offecinale Rosc.) [T 15§ K i &8 7, tr A7 T
TR B 24 K T 2 S SR By B SR AR AR T
BS631006-
1 RBESHE

2% 40 kg, 50% 7K ZEE AR RN R 3 IR, & I
PERCH, IR W45 15 2 23R E (5.40 kg). IREMKIEE
J&, o A AT L R W IE T BERCHL, 8RR A S
WRIRAS BT R AT (0.22 kg)« 1R ZBEBAT (1.20 kg)-
1E T AL (0.51 kg) FIZKEBAL (3.30 kg)o 1E T EEHBAL
b MCIHE, ZEE-7K (0:100~95: 5) 836 B ¥k i, k3

F7K 10%+30%-50%-60%+70%+95% LEEEBAL, 30% 2
REHRAL (20 g) - ODSHE, HIEE—7K (10:90~100:0) # /&
Vet 558 Fr.1~Fr.5, Fr.2 (2.8 g) £ Sephadex LH-20,
Wi 45 3 Fr.2.1~Fr.2.3, Fr.2.2 (564.5 mg) Ti% Lk
A (200~300 H) =& H i - HEE (100:0~1:1) B
VeMiAE Fr.2.2.1~Fr.2.2.8, Fr.2.2.2 (24.0 mg) &34
OB (3 (FREE-7K = 50:50) 526 &1 (7.2 mg),
Fr.2.2.4 (137.8 mg) £ Y- il 2% = RO AH il (HEE-K =
45:55) /R A3 (6.1 mg). 50% LEEHEBAL (33.5 g)
Tk B RERAE (200~300 H) =& H k- H B (10020~
1:1) B B2 e i 43 3] Fr.A~FrE, Fr.B (1.2 g) & Sephadex
LH-20, 355 1 45 ) Fr.B-1~Fr.B-5, Fr.B-4 (37.4 mg)
28 2 i) 2% OO B (R BE-7K = 62:38) 32L&
)2 (2.0 mg).
2 HFEHEE

®EM EOITETEHRAR, 59T HEL UV (MeOH)
A (loge)nm: 205 (4.80). 225 (4.38). 280 (3.92); IR
(MeOH) v__:3495.1 676.1 515 cm™; [a]® ~19.1 (¢ 0.1,
MeOH); HR-ESI-MS [M+Na] " m/z 741.288 1 (Calcd.
741.288 1), 70 T XA~ C,yH,,0,,- 'H NMR (500 MHz,
CD,0D) #1"°C NMR (125 MHz, CD,OD) %4 L5 1.

kEm2 wEMIRY, 29 T i, ESI-MS [M+
Na]” m/z 349, 45 ¥ 3N C,H,,0,. 'H NMR (500 MHz,
acetone-d,) oy 7.05 (2H, d, J = 8.2 Hz, H-2',6"), 6.88 (1H,
m, H-5),6.84 (1H, s, H-2"),6.75 (2H, d,J=8.2 Hz, H-3',5"),
6.72 (1H, d, J = 8.0 Hz, H-6"), 6.65 (1H, d, J = 8.0 Hz,
H-5"), 6.10 (1H, d, J = 15.9 Hz, H-4), 3.82 (3H, s, 3"-
OCH,), 2.77 (4H, m, H-1, H-2), 2.69 (2H, t, J = 7.6 Hz,
H-7), 2.49 (2H, dd, J = 14.9, 7.3 Hz, H-7); “C NMR
(125 MHz, acetone-d,) d. 199.4 (C-3), 147.0 (C-5), 147.0
(C-3"), 147.0 (C-4"), 145.7 (C-4"), 133.8 (C-1"), 132.7
(C-1"), 131.5 (C-4), 130.2 (C-2',6"), 121.5 (C-6"), 116.0
(C-3',5", 115.6 (C-5"), 112.9 (C-2"), 56.2 (3"-OCH,), 42.4
(C-2), 35.2 (C-6), 34.3 (C-7), 30.5 (C-1). VL -¥#E 5
R IE FE 1- (4-hydroxy -phenyl)-7- (4-hydroxy-3-
methoxyphenyl)-4-hepten-3-one & A — 5 .

wEM3  wEMIRY, 59 T HEE, ESI-MS [M+
Na]” m/z 401, 43 ¥ 3R C,H,00,. 'H NMR (500 MHz,
CD,0D) 6, 6.64 (1H, d, J = 2.0 Hz, H-6"), 6.62 (1H, d,
J =2.0 Hz, H-2"), 6.50 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
6.32 (1H, d, J = 8.0 Hz, H-5"), 6.32 (1H, d, J = 2.0 Hz,
H-2'), 3.79 (3H, s, 3'-OCH,), 3.79 (2H, m, H-3, 5), 2.59
(2H, m, H-7), 2.48 (2H, m, H-1), 1.67 (4H, m, H-2,6), 1.53
(2H, m, H-4); ®C NMR (125 MHz, CD,0OD) 6. 149.6
(C-3", 146.4 (C-3"), 146.1 (C-4"), 144.2 (C-5"), 135.3 (C-
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4", 134.6 (C-1'), 133.1 (C-1"), 120.6 (C-6"), 116.6 (C-
2"), 116.3 (C-5"), 109.9 (C-6'), 104.8 (C-2'), 68.8 (C-5),
68.7 (C-3), 56.5 (3'-OCH,), 45.7 (C-4), 41.4 (C-6), 41.3
(C-2), 32.9 (C-7), 32.4 (C-1). LA 5 SC R4k 08
i) alpinin B #E£ A — 3,

EETEK: E2 8 REEE BABIHT I, REBLK
BRAR 2= 2 A e WA S AT 7 A FUIF o0 7 8dle; &
EESH T RTRICSERNEY, REES TR A
R DA B HLHE T A TR

FUE SR VR A WA AEAER 23 7 2R
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