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A new ent-kaurane diterpenoid from Isodon rubescens

LIU Xu! 3, CHEN Chun-xia* 3, WU Ji-zhou®

1. Department of Pharmacy, Tongji Hospital, Tongji Medical College Huazhong University of Science and Technology, Wuhan
430040, China

2. Wuhan Vocational College of Software and Engineering, Wuhan 430070, China

3. College of Pharmacy, Tongji Medical College Huazhong University of Science and Technology, Wuhan 430040, China

Abstract: Objective To investigate the chemical constituents from Isodon rubescens collected in the west of Hubei Province.
Methods Various column chromatography techniques were used to isolate and purify the compounds and their structures were
identified by spectral data. Results From ethanol extract of plants in Jinshi County, six ent-kaurene diterpenoids were isolated and
identified, of which one new compound 33,6(,14p,15B-tetracetoxy-20-aldehyde-ent-kaur-16-en-7-one (1), and other known ones as
pharicin O (2), enmenin (3), enmenin monoacetate (4), acetonide of maoyecrystal F (5), and wikstroenioidin B (6). Conclusion The
new compound 1 named as jianshirubesin J is identified as a rare ent-kaurane diterpenoid in genus Isodon for its oxygenated C-20 as
an aldehyde instead of a common epoxy-bridge with C-3, C-7, or C-11. And compound 2 and 4 are isolated from this plant for the
first time.
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Fig. 1 Chemical structures of compounds 1—6

1 UEEMH

JASCO DIP-370 B £ ie A (H A bk
K £4t); Shimadzu UV-2401A BV AMEREIL (H A
Byide e ;. Tenor27 BULLAMGIEAY (48 EAGE e
JIEAL#E 23 7] ) s ESIMS A1 HRESIMS A API-QSTAR
KATHF ] CGEERMH RGA T Xevo TQ-S —H
HAT (CEEREFE AR A Bruker HCT/Esquire 2
TR BTSN (B E A S S iE R AE D; DRX-500
RIRMEIEIRAX. Gt AT E e A 7))o il &84 HPLC
N Agilent1100 HPLC (DAD A&l %%, SE5E 22482
")), kA Zorbax SB-Cig (3£ HZHEEAH],
250 mmX9.4 mm, 5 pm, 3 mL/min). AHEIE
Lichroprep RPis (40~63 um, [E Merck A #] ).
MCI (75~150 pm, HZ Mitsubishi L2224,
JERERHORIRE i F IEARREERR (100~200 HD ¥4
R e A DA SV N ] QRS AR YT
WAVERR AT, HARRH 5 Hrat

SEEG PR 2019 AR H bR B a4
DU ) el W BH 202 25 52 N IR TR RN & 45 S R
WA R BT rubescens (Hemsley) H. Hara [f] /5t
fEI
2 REENE

AL FE A (RIS 10 k) ¥ 5 30 L
95% L BEAE IR IR 4 IR, BRIREFSE 3 do UK
JUFZET )G, F 20 L BERR CERAN 5 L K Ar k. AEHL
41K . 13 BIEER BEHB 7y (B2 550 g FH 600 g

100~200 HEERRFERE, F52ErE, DA L) i &
P5-TNE (120~0: 1) HATHERESEML, R G
BEATREI, GHFAEFA S, BREAETE S (E
B FA IR 5 (FENHEED, 12
F|Fl 5 A5 A~E.

B #4> (120 g) F MCI #fERL(, LL 90%H
BE-/KPe B e, P IE AR RE B (0 A, A vl k- 7 T
(20 2 1~1: 1) BEEEVEML, /5% B1~B5. B4 (7.6¢)
F S AH RP-Cisg #E 3%, FIEE-7K (40%~90%) Hf %
VEBASE] 10 N4 . B4/8 (500 mg) @it i) £/
MEOEEILEY 1 (7 mg) A4 (32 mg). B4/6
(630 mg) FFIFEM 0] & EIEERMEY 2 (43
mg). B4/4 (920 mg) HIEAHRER A, LLE-
Pl (40 1 1~30 1 1) BREEGEMLEAT A 2L &
Y13 (150 mg).

C #4r (120 @) RAFFEMIEN G, %H
IEAHRE AL a1, DA ylmE-TA A (20 @ 1~1 1 1)
BEEEVEME, 793 C1~C5. C5 (12 g) FIfH [ MifE
g R 7 ANy, Hbr es3 (1.7 g) FRRFIA
IEARE (i, &AF-PE (200 1,100 1.2 014 1 ¢
1) BV /32 C5/3/1~C5/3/8. C5/3/2 (120 mg)
FC5/3/5 (90 mg) 435l il AR, DL
BE-7K (55%~75%) BHEEENL, 2aE2Ey s
(18 mg) #16 (15mg).

3 KT

WwEY 1. Atk E, E0¥ ESI Fi% m/-z



¢EH 2021F12 7 $52% B 238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

= 7085 »

555.220 2 [M+Na]" (iH5EAE 555.220 6, CasH3¢010Na)
B F RN CasHieO0. [0]p —62.3° (¢ 0.08,
MeOH): UV A (hm): 206 (2.76): IR vyoor (cm™):
3428, 2937, 2875, 1745, 1732, 1632, 1461, 1375,
1239, 1122, 1076; 'H-A1 3C-NMR ¥z W3 1.

BC 1% DEPT 45 TR T 4 MBI
S5 ARl G 1 ANERERIERR, 14> sp? 244010
WUEEZRRG, 3 AN 4L BRI, 8 MR (I
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F1 EW 1 BAZHEEREEE (500/125 MHz, CsDsN)
Table 1 NMR data of compound 1 (500/125 MHz, CsDsN)

tehir ou dc 30 Su ¢
1 2.60 (brd, J=13.4 Hz), 1.45 (m) 294t 13 o 2.97 (brs) 474d
2 1.74 (overlapped) 241t 14 0.5.76 (s) 783 d
3 a 4.77 (brs) 79.3d 15 a7.14 (s) 73.9d
4 39.1s 16 150.2's
5 B2.65(d,J=13.5Hz) 51.6d 17 5.39 (s), 5.16 (s) 1109t
6 06.53(d,J=13.5Hz) 74.7d 18 1.16 (s) 304 q
7 201.2's 19 0.90 (s) 21.8q
8 63.5s | 20 10.90 (s) 206.9 d
9 2.79 (d,J=7.7 Hz) 51.3d 3-OAc 1.95 (overlapped) 213 q, 1705 s
10 551s | 6-OAc 2.17 (s) 212 q, 1704 s
11 2.05 (overlapped), 1.91 (m) 17.6t 14-OAc 2.05 (s) 212 q, 170.8 s
12 1.83 (m), 1.61 (m) 322t 15-OAc 1.95 (overlapped) 21.1 q, 170.7 s

s\ A9 OAc

& 2

& 1 fIX8 HMBC #8%X (H——C). 'H-'H COSY g% (mmm) #1 ROESY $8%x (H+<H)

Fig. 2 Key HMBC (H—xC), 'H-'H COSY (mmm), and ROESY (H+""xH) correlations of compound 1
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th&Y 2: AEHAK. HNMR (500 MHz,
CsDsN) 6: 6.20 (1H, m, H-11a), 5.84 (1H, d, J = 2.3
Hz, H-15a), 5.74 (1H, s, H-17a), 5.48 (1H, s, H-20),
5.42 (1H, s, H-17b), 5.39 (1H, s, H-140), 4.18 (1H, t,
J = 5.1 Hz, H-6a), 397, 347 (% 1H, m,
CH;CH,0-20), 3.23 (1H, d, J = 8.4 Hz, H-13a), 3.19
(1H, m, H-12a), 2.92 (1H, d, J = 7.7 Hz, H-9p), 2.12
(1H, brd, J = 12.4 Hz, H-1a), 2.04 (3H, s, OAc-11),
1.63 (1H, d, J = 5.1 Hz, H-5p), 1.11 (3H, t, J= 7.0 Hz,
CH;CH,0-20), 1.18 (3H, s, Hi-18), 1.05 (3H, s,
H3-19); 3C-NMR (125 MHz, CsDsN) d: 29.9 (C-1),
19.2 (C-2), 41.8 (C-3), 34.6 (C-4), 58.5 (C-5), 73.9
(C-6), 101.6 (C-7), 54.0 (C-8), 46.9 (C-9), 40.4
(C-10), 68.8 (C-11), 41.7 (C-12), 48.0 (C-13), 77.0
(C-14), 73.4 (C-15), 159.5 (C-16), 110.5 (C-17), 34.1
(C-18), 23.3 (C-19), 102.0 (C-20), 170.7, 22.0 (3-OAc),
64.4, 15.8 (20-OCH,CH3). LA F #5085 SCRiRiEFA
— 300, W ENEY) 2 ANEERER O.

&Y 3. Ltk (80%FEE-7K). 'H-NMR
(500 MHz, CsDsN) 6: 6.23 (1H, s, H-15a), 5.87 (1H,
d, J=7.0 Hz, H-6), 5.22 (1H, s, H-17a), 5.07 (1H, s,
H-17b), 4.16 (1H, d, J = 9.0 Hz, H-20a), 4.14 (1H, d,
J=9.0 Hz, H-20b), 3.71 (1H, brs, H-1a), 2.31 (1H, d,
J = 7.0 Hz, H-5p), 1.23 (3H, s, H3-18), 1.02 (3H, s,
Hs-19), 2.15, 2.12 (6H, s, 2XOAc); 3C-NMR (125
MHz, CsDsN) d: 65.3 (C-1), 26.8 (C-2), 34.3 (C-3),
33.8 (C-4), 50.1 (C-5), 75.4 (C-6), 95.7 (C-7), 51.2
(C-8), 38.9 (C-9), 40.9 (C-10), 15.3 (C-11), 31.9
(C-12), 37.0 (C-13), 27.6 (C-14), 75.4 (C-15), 160.0
(C-16), 108.7 (C-17), 33.2 (C-18), 23.6 (C-19), 66.4
(C-20), 171.3, 171.2 (2X OAc), 22.0, 21.4 (2X OAc).
DL EEHR 5o E S A —E), MU e E ) 3
N enmenin.

A 4. s (80%HEE-7K). 'H-NMR
(500 MHz, CsDsN) 6: 6.18 (1H, s, H-15a), 5.78 (1H,
d, J = 6.9 Hz, H-60), 5.21 (1H, s, H-17a), 5.08 (1H, s,
H-17b), 4.80 (1H, brs, H-1a), 4.10 (1H, d, J = 9.7 Hz,
H-20a), 4.06 (1H, d, J=9.7 Hz, H-20b), 2.85 (1H, dd,
J=12.7,5.3 Hz, H-9p), 1.17 (3H, s, H:-18), 0.96 (3H,
s, H3-19), 2.26, 2.11, 2.07 (% 3H, s, 3X0Ac); "C-
NMR (125 MHz, CsDsN) d: 70.1 (C-1), 23.6 (C-2),
34.6 (C-3), 33.7 (C-4), 50.8 (C-5), 74.6 (C-6), 95.5
(C-7), 51.2 (C-8), 38.8 (C-9), 39.6 (C-10), 15.2

(C-11), 31.5 (C-12), 36.9 (C-13), 27.6 (C-14), 75.1
(C-15), 159.5 (C-16), 109.0 (C-17), 32.8 (C-18), 23.2
(C-19), 65.3 (C-20), 171.0 (2XOAc), 170.2 (OAc),
22.0, 21.3, 20.9 (3XOAc). LA -%¥E 5 ClkikiE 3
AK—U, WM EEY) 4 4 enmenin monoacetate

th&W 5. i (80%FHEE-7K). 'H-NMR
(500 MHz, CsDsN) 8: 5.69 (1H, d, J = 6.0 Hz, H-6a),
5.47 (1H, s, H-17a), 5.23 (1H, s, H-17b), 4.98 (1H, s,
H-15a), 4.55 (1H, d, J = 10.0 Hz, H-20a), 4.50 (1H,
m, H-11a), 4.35 (1H, d, J = 10.0 Hz, H-20b), 3.86
(1H, dd, J = 12.4, 4.8 Hz, H-1pB), 2.48 (1H, d, J= 9.6
Hz, H-9B), 2.73 (1H, m, H-130), 1.61 (1H, d, J = 6.0
Hz, H-5B), 1.10 (3H, s, Hs-19), 0.82 (3H, s, H3-18),
2.15 (3H, s, OAc), 1.36 [6H, s, (CH3),C]; '*C-NMR
(125 MHz, CsDsN) §: 73.7 (C-1), 26.5 (C-2), 39.5
(C-3), 33.6 (C-4), 54.9 (C-5), 75.3 (C-6), 95.9 (C-7),
52.5 (C-8), 47.7 (C-9), 40.3 (C-10), 63.7 (C-11), 39.9
(C-12), 36.8 (C-13), 27.3 (C-14), 74.8 (C-15), 161.1
(C-16), 108.3 (C-17), 31.7 (C-18), 22.4 (C-19), 64.5
(C-20), 169.3 (OAc), 21.4 (OAc), 100.8 [(CH3).C],
24.8,24.7 [(CH3)2Co LA % 5 SOk 4o FE A —
], M EY S NOFAL B F.

&Y 6: AHEFA. 'H-NMR (500 MHz,
CsDsN) d: 5.48 (1H, s, H-17a), 5.22 (1H, s, H-17b),
451 (1H, d, J = 9.7 Hz, H-20a), 4.36 (1H, d, J = 9.7
Hz, H-20b), 4.23 (1H, d, J = 5.0 Hz, H-60), 2.76 (1H,
d, J = 9.0 Hz, H-9p), 1.52 (1H, d, J = 5.0 Hz, H-5p),
1.14 (3H, s, Hs-19), 1.08 (3H, s, H3-18), 1.32, 1.28
[6H, s, (CH3),C]: '3C-NMR (125 MHz, CsDsN) &
75.4 (C-1), 27.0 (C-2), 40.8 (C-3), 33.8 (C-4), 57.6
(C-5), 74.5 (C-6), 97.5 (C-7), 52.6 (C-8), 47.9 (C-9),
40.3 (C-10), 63.8 (C-11), 40.0 (C-12), 37.0 (C-13),
26.7 (C-14), 74.0 (C-15), 161.6 (C-16), 107.8
(C-17), 33.1 (C-18), 22.8 (C-19), 64.4 (C-20), 100.7
[(CH3)2C], 2X24.9 [(CH3)C]o LA #ids 5 3wkl 1
BEAR—HO, BUEEMEY) 6 NEILFERKLE.

4 £HEM

T FIREA MR A, XA
RSB 4y B AR BB E A D BTG E P 1 250
5 AT G, FATT S R 40 i ik
(HL-60. SMMC-7721. A549. MCF-7. SW-480)
(A A0 20 M B 3 PE S8, (HIYTETE T (ICs0>40
umol/L), X5—fINAN D M o,B-A AL
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