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On the Chemical Constituents of Gentianae Radix. Il
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Three new long chain aldehydes, isohexacosanal, isotetracosanal and isodocosanal, have

been isolated from Gentianae Radix together with eight known compounds, hexacosanal,

tetracosanal, docosanal, a-amyrone, @-amyrin 3-O-palmitate, loganic acid, 6'-O-8-p-

glucopyranosylsweroside and 6'-O-£-p-glucopyranosylgentiopicroside. Their structures were

determined on the basis of spectral data.
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FEOIIES, FUFTFRLHHE N TR
JA4 R NI af ) N4 FREERD (S)-
(+)- B (R)-(—)-gentiolactone V % Higf L, #
o DLFREICOWTHE L. 4EIZZF D
DALEBIT IOV TRET 2T 2o 72D THET 5.

AR Y ICEERL72L9 I MeOH T % 2 %
CHCl;, AcOEt, 7n-BuOH KU H,0 DJEIZFNF
NOWHEIZOER, D9 HO CHCL; FHES
BRUOH0 WEEE L) AX VAT Lz NT
77 4 — RO HPLC i24F L T& B Bk
2iTo7z. ZFOFER, CHClL WMEHRH» HLEY
1—87% /2, H,O AR HALE4HW9 — 11
BEL I,

EEW1 BT A4+ /1L (EI)-MS 2BV T
m/z 380 ICFAF = BADLN, F7-,
IRARZ M5 77k F# (1721 em)) O
FAENRBENS, H- LU BC-NMR AR k
MiZBWTiE, 41V 7aevEk (6,086 (6H, d,
J = 6.6 Hz, H5-25, Hy-26); 8¢ 22.7 (C-25, C-26), 28.0
(C24)], FEBFEED AFL 3 [y 1.25 (42H, br
s, Hx-3 — Hy23), 242 (2H, td, J = 74, 1.6 Hz, H-
2);0¢ 22.1 (C-3), 27.4 (C-22), 29.2 — 30.0 (C-
4 —C-21), 39.1 (C-23), 439 (C-2)] RU'7 IV
7k F# [659.76 (1H, brs, H-1); 8¢ 203.0 (C-1)]
WCEDIDS VTP VHPEESNS., LEDR~X

MUVTF—% L) RILEW D& % isohexacosanal
LHREL.

fb& 2 RU'3 i, L& 1 LMD 'HNMR
AR MEREZ5H, EIMS 2HEf+5 2 k12
X ) EnENh, isotetracosanal & UF isodocosanal
LPRE L7,

{t&% 4 — 61X, EI-MS XU 'H-NMR %2
MV 6 ZFNFH, hexacosanal, tetracosanal
K ¥ docosanal L H#E S, XEMED & DHEL
(EI-MS) 12X Y FEZEL 7.

LA™ 7 13 BEI-MS iI28 W T m/z 218 12 12 fif
WZEHEEEZATA N TR A FICEMY
BT TTAY M F =2 FRBDLN,Y IR
AR PVIZBWTIEAREBRY b v (1699 cm?)
DFEEDV R ENG, T/, H- KU 3C-NMR
ANRZ MV OFEMERE O ERIEEW I a-
amyrone L HEE SN, XHEMESD & DLE (EL-
MS, IR A% Fb, H- RO BC-NMR A% b
V) &Y EIE L.

{b&% 8 13 EI-MS 125\ T m/z 2189 K U 409
(M — CyeHyy0:1") 12T ST A M A E—2
PROONS, B(Z, H- RIFBC-NMR 7— % D
a2 & R AL a-amyrin 3-O-palmitate & H#
EIN, XEMES & olkE (EI-MS, 'H- KU
BC-NMR A7 b)) 12X ) EIE L.
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Gen = gentiobiosyl

Chart 1

L& 9 — 11 ER & DEHELE ('H-NMR
A7 PR HPLC) I2& ) ZNnFh, loganic
8) )514(}“ 6'-
O-p-p-glucopyranosylgentiopicroside ¥ & [f]7€ L 7.

Pk, EwEFEER: L THYLRES VY FT
FOLER TV THRE 2TV, 11 BOILE
YMOHFETHRTAILENTER, TDH) b,
L&MW1 — 3IEMKRERTHSH, T4, 1LE
Wa— 110575 FT7FroBEEENT-DI4S
F2SEDTTH 5.

acid, ? 6'-O-B-np-glucopyranosylsweroside

= B 0O 8

IR A7 b )ViZ Perkin-Elmer FT-IR 1725 X &l %
BHWTHl%E L7, EI-MS i3 HAET JMS-DX 303
BEHWTHIZE L., H- RUTBC-NMR AR7 b
Vi BAEF INM-LA 400 £ 13 INM-EX 270 £
»fER L, WEEEYZ I tetramethylsilane
- (TMS) #RWTHIE L. {b¥Y 7 M3 o1E
(ppm) TRL, HEEH () dHz TRLZ.
SUIENAT LA NI T T 4 —I3FREH

& LT Kieselgel 60 (Merck, 230—400 mesh) %
w7z, EUHPLC i3, Y —H#EE RV,
CCPS; #Hi2%, RI-8020; column, TSKgel ODS-
120T, 7.8 mm i.d. X 30 cm; column temperature,
40°C; mobile phase, MeOH or MeOH—H:0 (1 :
4); flow rate, 1.0 mI/min] AL, FmE DR
FEIZF CEHTITo 7.

SBE ATHLY 1EER L7 CHCL TIAERD 44 g %
YUATFNAETLruY NST 74— [CHCl3—
MeOH (19: 1)] IXfF L TEREFNOES %1%,
B2, B HPLC Iff 32 &2k 0ibEaW 1
(2.5 mg), fb&E®W2 (1.5 mg), {LA&W3 (1.2
mg), 1t&W4 (1.5 mg), 1LEWS5 (1.3 mg),
ft&4 6 (1.0 mg), L&MW 7 (2.5 mg) KRUML
£ 8 (3.6 mg) ZHEEL/A. H,0 iEH%z Y
AXAF VIR E S, MeOH CHEH L TEL
IFRA30gkVIATXNVATLIOATNTTT
4 — [CHCl;—MeOH—H,0 (30 :10:1)] 4
L CHSE 24TV, BEIZHEHPLC IZ X N bE
%9 (1.0mg), 1L&W10 (1.5 mg) KUMLAEY
11 (1.5mg) ZHEEL .
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Isohexacosanal (1) EMAIHIKY. EI-MS m/k:
380 [M]*. IR v max (CHCl3) eml: 1721. 'H-NMR
(270 MHz, CDCl3) 6 : 0.86 (6H, d, J = 6.6 Hz, H;-
25, Hy-26), 1.25 (42H, br s, Hy-3—H,-23), 2.42
(2H, td, J = 7.4, 1.6 Hz, H,-2), 9.76 (1H, brs, H-
1). 13C-NMR (100 MHz, CDCl;) 8: 22.1 (C-3),
22.7 (C-25, C-26), 27.4 (C-22), 28.0 (C-24),
29.2—30.0 (C-4—C-21), 39.1 (C-23), 43.9
(C-2), 203.0 (C-1).

Isotetracosanal (2) #EMEIHIKY. EI-MS m/z:
352 [M]*. 'H-NMR (270 MHz, CDCl,) ¢: 0.86
(6H, d, J = 6.6 Hz, Hs-23, Hs-24), 125 (38H, br
s, H»-3—H,-21), 2.42 (2H, brt, J = 7.3 Hz, Hy-2),
9.76 (1H,brs, H-1).

Isodocosanal (3) EMHIRY. EI-MS m/z:
324 [M]*. 'H-NMR (270 MHz, CDCls) &: 0.86
(6H, d, J = 6.6 Hz, Hy-21, H3-22), 1.25 (34H, br
s, Hp-3—H,-19), 2.42 (2H, td, J = 7.1, 2.0 Hg,
Hx-2), 9.76 (1H,t,J = 2.0 Hz, H-1).

Hexacosanal (4) #E®&MRY. EI-MS m/z:
380 [M]*. 'H-NMR (270 MHz, CDCls) 6: 0.88
(8H, t, J = 6.3 Hz, H;-26), 1.25 (46H, br s, Hy-
3—H,-25), 2.42 (2H, td, J = 7.3, 1.8 Hz, H,-2),
9.76 (1H,t,J = 1.8 Hz, H-1).

Tetracosanal (5) EMLHKY. EI-MS m/z:
352 [M]*. IR v max (CHCL) cml: 1721. 'H-NMR
(270 MHz, CDClg) 8: 0.87 (3H, t, J = 6.4 Hz, H;-
24), 1.25 (42H, br s, H,-3—H-23), 2.42 (2H,
td, J = 7.3, 1.6 Hz, Hy-2), 9.76 (1H, brs, H-1).
13C-NMR (100 MHz, CDCl,) &: 14.1 (C-24), 22.1
(C-3), 22.7 (C-23), 29.1—29.7 (C-4—C-21),
31.9 (C-22), 439 (C-2), 203.0 (C-1).

Docosanal (6) #EMHIRY. EI-MS m/z: 324
[M]*. '"H-NMR (270 MHz, CDCls) ¢ : 0.88 (3H, t,
J = 7.1 Hz, H5-22), 1.25 (38H, br s, Hy-3 — H,-
21), 2.42 (2H, td, J = 7.3, 2.0 Hz, H;-2), 9.76
(1H,t,J = 2.0 Hz, H-1)..

a-Amyrone (7) ERATEMEK. EL-MS m/z: 424
[M]*, 218, 203, 189. IR v max (CHCl;) cm™: 1699,
1602. 'H-NMR (400 MHz, CDCl;) &: 0.81 (3H, s,
Hs-26), 0.86 (3H, d, J = 6.6 Hz, H3-29), 0.87
(3H, s, H5-28), 0.92 (3H, d, J = 5.0 Hz, Hs-30),

1.06 (6H, s, Hs-24, Hs-25), 1.08 (3H, s, H3-26),
1.10 (3H, s, H5-27), 5.15 (1H, brt, J = 4.1 Hz,
H-12). BC-NMR (100 MHz, CDCl) é: 15.5 (C-
25), 16.9 (C-26), 17.5 (C-29), 19.7 (C-6),
21.4 (C-30), 21.5 (C-24), 23.2 (C-27), 23.6
(C-11), 26.6 (C-16, C-23), 28.1 (C-28), 28.8
(C-15), 31.3 (C-21), 32.5 (C-7), 33.8 (C-17),
34.2 (C-2), 36.6 (C-10), 39.5 (C-1), 39.6
(C-20), 39.7 (C-19), 40.0 (C-8), 415 (C-22),
42.3 (C-14), 46.9 (C-9), 47.5 (C-4), 55.3
(C-5), 59.2 (C-18), 124.2 (C-12), 139.8 (C-
13), 217.9 (C-3).

a-Amyrin 3-O-palmitate (8) HEFEHEK. EI-
MS m/z: 664 [M]*, 409 ([M — C,¢Hs0:]%),
218. 'H-NMR (270 MHz, CDCl3) 6: 0.79 (3H, d, J
= 7.2 Hz, H;-29), 0.80 (3H, s, H;-28), 0.87
(6H, s, Hs-23, Hs-24), 0.89 (38H, t, J = 7.0 Hz,
Hs-16'), 0.93 (3H, d, J = 6.9 Hz, Hs-30), 0.98
(3H, s, H:-25), 1.01 (3H, s, H;-26), 1.07 (3H,
s, H3-27), 1.256 (CH), 2.29 (2H,t, J = 7.5 Hz,

Hy-2'), 4.49 (1H, dd, J = 10.0, 6.1 Hz, H-3),

5.12 (1H, brt,J = 3.6 Hz, H-12). 3C-NMR (100
MHz, CDCls) &: 14.1 (C-16'), 15.7 (C-25), 16.8
(C-24), 169 (C-26), 175 (C-29), 182 (C-6),
21.4 (C-30), 22.7 (C-15"), 232 (C-27), 23.4
(C-11), 23.6 (C-15), 252 (C-2), 26.6 (C-16),
28.1 (C-14', C-23), 28.7 (C-28), 29.2—29.7 (C-
4'-C-13), 31.3 (C-21), 31.9 (C-3), 329 (C-7),
338 (C-17), 349 (C-2), 368 (C-10), 378 (C-
4), 385 (C-1), 39.6 (C-19), 39.7 (C-20), 40.0
(C-8), 415 (C-22), 42.1 (C-14), 47.6 (C-9),
55.3 (C-5), 59.1 (C-18), 80.6 (C-3), 124.3 (C-
12), 1396 (C-13), 173.7 (C-1").

Loganic acid (9) #ESEHE. 'H-NMR (270
MHz, CD;0D) ¢:1.08 (8H,d,J = 6.9 Hz, H5-10),
1.64 (1H, m, H-6a), 1.86 (1H, m, H-8), 2.00
(1H, m, H-9), 2.22 (1H, m, H-6B), 3.65 (1H,
dd, J = 11.9, 5.4 Hz, H-6'a), 3.87 (1H, dd, J =
11.9, 1.8 Hz, H-6'b), 4.02 (1H,brt,J = 4.0 Hz, H-
7), 464 (1H,d,J=79Hz H-1'), 525 (1H,d,J
=45Hz H-1), 737 (1H,d,J = 1.0 Hz, H-3). 1%
in? & HPLCIC & ) B L% (tr = 27.8 min).
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6'-0-3-0-Glucopyranosylsweroside (10) #&%
&, H-NMR (270 MHz, CD;0D) &: 1.65—1.81
(2H, m, Hy-6), 2.70 (1H, ddd, J = 10.0, 5.4, 2.0
Hz, H-9), 352 (1H, m, H-5), 3.66 (1H, dd,J =
11.7, 5.4 Hz, H-6"a), 3.78 (1H, dd, J = 11.5, 5.6
Hz, H-6'a), 3.87 (1H,dd,J=11.7,2.2 Hz, H-6'b),
4.17 (1H, dd, J = 11.5, 2.0 Hz, H-6b), 4.36 (1H,
d,J = 7.8 Hz, H-1"), 4.34—4.47 (2H, m, Hy-6),
469 (1H,d,J =8.1 Hz, H-1'), 528 (1H, dd, J =
10.0, 2.0 Hz, H-10a), 5.33 (1H, dd, J = 17.1, 2.0
Hz, H-10b), 551 (1H, d, J = 2.0 Hz, H-1), 554
(1H, m, H-8), 7.59 (1H, d, J = 2.4 Hz, H-3). &
m® & HPLC 12 & D WK L% (fr = 43.7 min).

6'-0-3-p-Glucopyranosylgentiopicroside (11)
R A, 'H-NMR (270 MHz, CD;0D) §: 3.16
(1H, dd, J = 8.4, 8.1 Hz, H-2"), 3.21 (1H,dd,J =
8.8, 7.7 Hz, H-2"), 3.52 (1H, m, H-5'), 3.66
(1H, dd, J = 11.7, 5.5 Hz, H-6"a), 3.76 (1H, dd,
J =117, 6.2 Hz, H-6'a), 3.87 (1H, dd,J = 11.7
2.2 Hz, H-6"b), 4.17 (1H, dd, J = 11.7, 2.2 Hz,
H-6'b), 4.37 (1H, d, J = 7.7 Hz, H-1"), 4.66
(1H, d, J = 8.1 Hz, H-1'), 5.00 (1H, ddd, J =
17.6,2.2,1.1 Hz, H-7a), 5.07 (1H, ddd, J = 17.6,
2.6, 1.5 Hz, H-7b), 5.22 (1H, ddd, J = 10.3, 1.5,
1.1 Hz, H-10a), 5.24 (1H, ddd, J = 17.2, 1.5, 1.1
Hz, H-10b), 5.61 (1H, m, H-6), 5.76 (1H, m,
H-8), 745 (1H,d,J = 1.3 Hz, H-3). &9 &
HPLC 2 & 0 (LB L A% (tg = 86.1 min).

B ARfzEic4720, MS RUYNMR ARZ
MUEHIE L CHEW RFERREIREZDH 412
EHELEY.
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