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Two new abietane diterpenes from Rosmarinus officinalis

YUAN Rui-ying'?, ZHUOMA-Dongzhi', WEI Yu-lu?, HUANG Rong’, YU Jian-qing’, CAI You-sheng®
1. Medical College, Tibet University, Lhasa 850012, China
2. School of Pharmaceutical Sciences, Wuhan University, Wuhan 430071, China

Abstract: Objective To study the chemical constituents of aerial part of Rosmarinus officinalis. Methods Compounds were
isolated and purified by repeated column chromatography on silica gel column and Sephadex LH-20 gel column. The structures of the
new compounds were elucidated by analysis of their NMR and HRESIMS data. The cytotoxicity of the compounds was evaluated by
SRB methods. Results Ten compounds were obtained and identified as 7-O-isopropyl-epirosmanol (1), 7-O-isopropyl rosmaquinone
(2), rosmanol (3), 7-O-methyl-rosmanol (4), epirosmanol (5), 7-methoxy-epirosmanol (6), rosmaquinone B (7), carnosol (8), galdosol
(9) and pisiferal (10). Conclusion

7-O-isopropyl rosmaquinone (2), and showed no cytotoxicity.

Compounds 1 and 2 are new abietane diterpenes named 7-O-isopropyl-epirosmanol (1),

Key words: Rosmarinus officinalis Linn.; abietane diterpenoid; 7-O-isopropyl-epirosmanol; 7-O-isopropyl rosmaquinone; cytotoxicity
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Fig.1 Chemical structures of compounds 1 and 2
KAMEHEAL (HARHEAT); Perkin-Elmer 341 JiE
YA (ZE[E Perkin-Elmer A7) ); Nicolet Nexus 470
FT-IR ZL4M6HEAY (32[E Thermo A ] )5 200~300.
300~400 HE:EISEER (FSBIEEELT) ;s RPg
SAHEERE (Merck A7) ); MCI B fli§ (CHP20P, 75~
150 um, Mitsubishi Chemical Industries Ltd.,) #I
Sephadex LH-20 4t (Pharmacia A &]); #2001
TR GFpsq iR C2BUR BRERARIE TR A ) (il
R ChRAE T HRIRAIAFD.

HIEAH IR, B A A PR A ml A,
Y U W NG i T 7 b e S € 8 N ) =S S S
A B EYRILER Rosmarinus officinalis Linn. .
2 RERSESE

W TR0 TR I A 3 2 H BEAR B R K (500
g) ZIKIRESE R FBSER 18 1E T REREE, 193
ANFERPESAL . PR ESIR LR AL (200 g) It iEAH
R RO (%, 2840 T - T PR TR P e 3 (10 - 1~
1: 1), 539 M40 A~1.

o> 4 IEA R AR (i CE-HEE 50 @ 1—

111D BREESENLS, 33 6 N4 G1~G6, G5 F
Z AR AE Bl CHliE-SFARE 40 1 1—~1 0 D
BEEEVERL R, 53] G5a~G5f, G5a B4 245 s
FItb B9 4(1.178 ), G5d FH& IEARERAE il Cf
THEE-BETR 206 3.5 0 1D D EAREHLEY 9 (33 mg)
A1 G5d2, G5d2 4 HPLC 80% M EE&EEEve i, 551
&2 (31 mg, =14 min). G6 L IEHRER
FEEGE CHHBE-BEEE ABE 10 120 1) 2 &S5 3
G6a~Gb6e, G6e F4 RAH RPg RAHEIG & (H
B 30%—>100%), 53] G6el~G6e3, G6e2 FLIE
FAREIAE (A1 CHiilg- 7 I RE 40 0 1D 43 513 214k
A6 (16 mg). F#7rH IEAEERA: (il (G1)-
I 50 0 1—10 0 1) BRREEBENLE, 193] F1~F3,
F3 48 IEAHAE (i CR v E-BE R  BR- IR 10 1 1 ¢
0.1) 7 EEFHLEY 7 (156 mg) 18 (86 mg) Al
F3c, F3c & RPg RAHEIE > 8153 F3cl, F3cl &

HPLC 76% H RS EBENL, S21H6EY 3 (61 mg).
E #5322 IEAHRE IR A €3l CF - AR 50 & 1—
1: 1) BAFEEVEME/53] E1~E6, E1 £ 1E MR A:
Ol B -BE 2 2185 20 & 1) 40 B )5 F 4 HPLC
95% H B E PG 2L 59 5 (32 mg, t(r=18
min), E6 HAERAEEIER RP g AR O 43 5
BEMLAY 10 (33 mg) 1 E6ad4, E6a4 F4 IEAH
RERRAE RS CAHMEE-SF A EE 20 © 1) B3EMLEY
1 (43 mg).
3 SHEE

&M 1. wEME, (o]l -31.6° (¢ 0.20,
MeOH). ESI-MS m/z: 411.412 1 [M+Na]" Gi+518
4 411.412 7, Co3H3,05)0 IR vl (em): 3 469, 3 268,
1 743, 1 622, 1 445, 1 376, 1 011, 1 068.
UV AN (nm): 227.5 (4.26), 290.0 (3.63). *C-NMR
(100 MHz, CDCly) #EEER 6 MHEMRES oc
142.3, 141.8, 135.2, 127.1, 124.1, 120.1, i€ T #E
AEAE, HPER 1AM EAES 0n6.73 (1H, s),
HEM S5 R Pl e & A LR 2R 3R . oy 4.56 (1H, d,
J=3.2Hz) 1439 (1H, d, J=3.2 Hz) 2 M A
HARE, 1702 2 METEARAR & E ik LA MIE 5 on
1.01 3H, s) #10.90 3H, s) &2 MNHIEHIES, 1M
S 3.98 (1H, m), 1.37 (3H, d, J= 6.0 Hz), 1.27 (3H, d,
J=6.0 Hz), 3.04 (1H, m), 1.20 (3H, d, J= 3.4 Hz) Al
1.16 (3H, m) ¥&/RAFAE 2 AR A S HE I L1 5H
WIES. BE 1 'TH-NMR F1 PC-NMR %
WESWEY 9 ATt KB AEW1BRTEHI £
1 MRNEE TN, HARREIE AL, Hitk
WA 15 9 FHLIREEE, S TERHEH
SRR T R, RS R ) S R
T 5y B R A = AR M TER SR E, (AR R AY)
s &Y.

£ HMBC Y¢it (B 2) 1 H-6 (0y 4.56) 5 C-4
(9¢c 31.4), C-8 (¢ 127.1), C-10 (6¢ 47.0) F1 C-20 (O¢
179.4) #1355, H-7 (64 4.39) 5 C-5 (¢ 50.9), C-9 (6¢
124.1) 1 C-14 (6c 120.1) #H3%, PiH C-5. C-6.
C-7+ C-8. C-9. C-10 6 ML T 1 DN/SIGH,
H-14 (64 6.73) 5 C-9 (6¢ 124.1), C-12 (¢ 141.8) F
C-15 (6c 27.2) =K, UiHH C-8. C-9. C-11. C-12,
C-13. C-14 tHIEE 1 1 MRIF. H-21 (0 3.98) 5
C-7 (5¢c 73.5), C-22 (0¢ 23.6), C-23 (0 22.3) M3k, Ui
BIZE R P ARAE | MRS, HHERAE C-7 b
Gk THAEY 1 P4 H 1,349,
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10,10a-hexahydro-5,6-dyhydroxy-9-O-isopropyl-1,1-
dimethyl-7-(1-methylethyl)-2H-10,4a-(epoxymethano)
phenanthren-12-one, N 1 NELEY, %N 7-7
AR S R A I  H-6 R H-7 AR &8 50 3.2
Hz, il H-6 Al H-7 #04 o B, HIGEE LS
1 AR AL L& 11 "TH-NMR #1 PC-NMR %

B2 %A1 17524 'H-"H COSY Fik5 HMBC HHX15S
Fig. 2 '"H-'H COSY and key HMBC correlations of

compounds 1 and 2

B 1 ) 8 L3R 1.

& 2: B EHAE, [o]y —172.7° (c 0.04,
MeOH). ESI-MS m/z: 409.198 6 [M+Na]" ({518
34 409.199 1, Co3H3005)0 IR vier (em): 1780, 1 670,
1515, 1386, UV A (nm): 209.0 (4.10), 404.0
(3.31). LB RIEHES H 7 F N CosHi00s0 EW
2 1) "H-NMR (3 B 5 10 A9 7 EE IR HIL,
WA 2 5 7 BHEHES. 'TH-NMR (400
MHz, CDCl;) 1 dy 1.35 (3H, d, J = 6.1 Hz), 1.30
(3H,d,J=6.1 Hz) £13.98 (1H, m) NRHFIEET.
7 HMBC Jt:i (& 2) d1, H-21 (64 3.98, m) 5 C-7
(0c 73.4), C-22 (6¢ 23.5), C-23 (¢ 22.1) AHIK, Ui
SERIRAEAE | DN RINESE, HF HERTE C-7 L. 45
G LR, ME THAEY 2 PPN 1,34,
9,10,10a-hexahydro-9-O-isopropyl-1,1-dimethyl-7-(1-

#1 LAY 1752/ 'H-.NMR 7 "C-NMR ##&
Table 1 'H-NMR and *C-NMR data of compounds 1 and 2

el L :
oc On dc Ou
I 272 1.95(dd,J=5.5, 14.1 Hz), 3.19 (d, /= 14.1 Hz) 25.2 1.45 (m), 3.20 (m)
2 194 1.62(m), 151 (d,J= 13.4 Hz) 18.4 1.45 (m), 1.58 (m)
3 381  120(d,J=3.4Hz), 1.45 (m) 38.0 1.15 (m), 1.45 (m)
4 314 313
5509 227(s) 50.2 2.04 (s)
6 761 456(d,J=32Hz) 73.9 451 (d,J=3.0 Hz)
7 735 439(d,J=32Hz) 734 4.03 (d,J=3.0 Hz)
8 127.1 146.2
9 1241 138.2
10 470 457
11 1423 180.0
12 1418 179.6
13 1352 149.9
14 1201 6.73(s) 133.7 6.61 (d, J= 1.0 Hz)
15 272 3.04(m) 274 2.91 (m)
16 224 120(d,J=34Hz) 219 110 (d, J = 6.9 Hz)
17 223 1.16(m) 213 1.10 (d, J = 6.9 Hz)
18 314 1.01(s) 312 1.01 (s)
19 221 0.90(s) 211 0.88 ()
20 1794 175.8
21 718  3.98(m) 73.5 3.98 (m)
2 236 127(d,J=6.0Hz) 23.5 130 (d, J= 6.1 Hz)
23 223 137(d,J=6.0Hz) 2.1 135 (d,J= 6.1 Hz)
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methylethyl)-2H-10,4a-(epoxymethano) phenanthrene-
5,6,12-trione, A 1 NHEY, el 7-F N EEE-
RIEFFER AL AW 2 H-6 Al H-7 B &5 H0N 3.0
Hz, ¥t H-6 Al H-7 #4 o B, HULHELEY)
2 [FARXH AL LA 2 (1 "H-NMR A1 PC-NMR %
P 1 9 s L 1

WEY3: ARG H (FEE), CyHyOs,
'H-NMR (400 MHz, MeOD) d: 6.86 (1H, s, H-14),
4.61 (1H, d, J=3.2 Hz, H-7), 4.54 (1H, d, J=3.2 Hz,
H-6), 3.24 (1H, dt, J = 13.7, 6.9 Hz, H-15), 3.19 (1H,
s, H-15), 2.28 (1H, s, H-5), 1.99 (1H, dt, J = 14.0, 5.3
Hz, H-1b), 1.23 3H, d, J= 6.9 Hz, 16-CH3), 1.21 (3H,
d, J = 6.9 Hz, 17-CH;), 1.04 (3H, s, 18-CH3), 0.92
(3H, s, 19-CH3). LA F3dE 5 scibont 1 —25"™, sy
EWAEY 3 NKIEE

&Y 4: ABKHA, CyHy0s, 'H-NMR (400
MHz, CDCl;) 6: 6.78 (1H, s, H-14), 4.70 (1H, d, J =
3.0 Hz, H-7), 4.26 (1H, d, J = 3.0 Hz, H-6), 3.66 (3H,
s, -OCH3), 3.05 (1H, dt, J = 13.7, 6.9 Hz, H-15), 3.17
(1H, d, J = 14.2 Hz, H-15), 2.24 (1H, s, H-5), 1.99
(1H, td, J = 13.8, 5.5 Hz, H-12), 1.21 3H, d, J = 6.9
Hz, 16-CH3), 1.21 (3H, d, J = 6.9 Hz, 17-CH3), 1.01
(3H, s, 18-CH3), 0.92 (3H, s, 19-CH3); "*C-NMR (100
MHz, CDCl3) d: 178.1 (C-20), 141.2 (C-11), 140.9
(C-12), 134.0 (C-13), 125.6 (C-8), 122.9 (C-9), 119.4
(C-14), 76.4 (C-6), 77.6 (C-7), 57.2 (C-21), 49.8
(C-5), 46.1 (C-10), 37.0 (C-3), 30.5 (C-4), 30.3
(C-18), 26.2 (C-1), 26.1 (C-15), 21.5 (C-16), 21.1
(C-17),21.0 (C-19), 18.0 (C-2). PA %3 5 STk xof 8
— W, S E LAY 4 9 7-F AR R .

WEYS: AERREE R (FEE), CyHyOs,
'H-NMR (400 MHz, MeOD) d: 6.91 (1H, s, H-14),
4.68 (3H, d, J=2.2 Hz, H-6), 4.59 3H, d, J=2.2 Hz,
H-7), 3.17 (1H, dt, J = 13.6, 6.8 Hz, H-15), 1.94 (1H,
s, H-2), 1.93~1.83 (1H, m, H-3), 1.38 (1H, d, J =
12.9 Hz, H-1), 1.20 (1H, d, J = 10.3 Hz, H-5), 1.15
(3H, d, J = 7.4 Hz, 16-CH;), 1.15 (3H, d, J = 7.4 Hz,
17-CH3), 0.97 (3H, s, 18-CH3), 0.88 (3H, s, 19-CH3).
DL $d 5 Scmhont B — 3020, Mo etk & 5 g

WA 6: B CE R K, CyHas0s, 'H-NMR
(400 MHz, CDCl3) 8: 6.74 (1H, s, H-14), 4.93 (1H, d,
J =22 Hz, H-6), 4.92 (1H, d, J = 2.4 Hz, H-7), 3.60

(3H, s, -OCH3), 3.22 (1H, d, J = 14.4 Hz, H-1b), 2.97
(1H, m, H-15), 1.93 (1H, s, H-1a), 1.58 (1H, d, J =
12.3 Hz, H-2), 1.47 (1H, s, H-3), 1.93 (3H, s, H-5),
1.11 (3H, d, J = 6.8 Hz, 16-CH;), 0.98 3H, d, J= 6.5
Hz, 17-CH;), 0.99 (3H, s, 18-CHs), 0.94 (3H, s,
19-CH;): "“C-NMR (100 MHz, CDCly) 6: 179.1
(C-20), 143.6 (C-11), 141.0 (C-12), 136.0 (C-13),
126.9 (C-8), 122.3 (C-9), 118.0 (C-14), 78.3 (C-6),
74.5 (C-7), 56.1 (C-21), 55.2 (C-5), 47.9 (C-10), 37.9
(C-3), 31.8 (C-4), 31.6 (C-18), 27.1 (C-1), 26.8
(C-15), 22.9 (C-16), 22.1 (C-17), 22.0 (C-19), 18.9
(C-2)o LA Ko 5 sciihont B — 302122, ot e A
16 N 7-FAFE-RIRIER .

A 7: A ARE K, CoHaOs, 'H-NMR
(400 MHz, CDCl3) 6: 6.63 (1H, s, H-14), 4.64 (1H, d,
J =2.9 Hz, H-6), 3.88 (1H, d, J = 3.0 Hz, H-7), 3.68
(3H, s, -OCH3), 3.20 (1H, d, J = 10.9 Hz, H-1b),
2.96~2.86 (1H, m, H-15), 1.98 (1H, s, H-5), 1.12
(3H, d, J = 7.0 Hz, 16-CH3), 1.10 (3H, d, J = 7.0 Hz,
17-CHs), 1.00 (3H, s, 18-CHs), 0.89 (3H, s, 19-CHj3).
DL EHt 5 somion B — 20, s A T N
rosmaqunione B.

&Y 8: FEMAREE, CaoHasOss 'H-NMR
(400 MHz, pyridine-ds) : 6.63 (1H, s, H-14), 5.41
(1H, s, H-7), 3.14~3.02 (1H, m, H-15), 2.90 (1H, d,
J =13.1 Hz, H-1b), 2.40 (1H, d, J = 4.4 Hz, H-1a),
2.24~2.15 (1H, m, H-6a), 1.99 (1H, d, J = 13.7 Hz,
H-2b), 1.92~1.81 (1H, m, H-6b), 1.76~1.68 (2H, m,
H-5), 1.23 (3H, s, 16-CH3), 1.21 (3H, s, 17-CH3), 0.89
(3H, s, 18-CH;), 0.85 (3H, s, 19-CH3): *C-NMR (100
MHz, pyridine-dg) o: 178.6 (C-20), 147.3 (C-11),
147.1 (C-12), 137.4 (C-13), 134.6 (C-8), 125.4 (C-9),
113.9 (C-14), 80.2 (C-7), 51.1 (C-10), 47.8 (C-5), 43.3
(C-3), 36.6 (C-4), 33.7 (C-18), 32.2 (C-6), 32.0 (C-1),
29.5 (C-15), 25.2 (C-16), 25.1 (C-17), 21.9 (C-19),
21.5 (C-2)o VA EHE 5 sciifnt e — 252, denfi e 1t
EP 8 N RRER;

A 9: AR AR FE 1, CooH40s, 'H-NMR
(400 MHz, CDCly) 6: 7.61 (1H, s, H-14), 4.72 (1H, s,
H-6), 3.35 (1H, d, J = 14.7 Hz, H-15), 1.98 (1H, d, J =
5.1 Hz, H-1a), 1.70 (1H, d, J = 7.0 Hz, H-2b), 1.52
(1H, d, J = 7.0 Hz, H-2a), 1.51 (1H, d, J = 7.0 Hz,
H-3b), 1.23 (1H, d, J = 7.0 Hz, H-3a); "*C-NMR (100
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MHz, CDCl;) d: 189.9 (C-7), 179.0 (C-20), 152.2
(C-11), 143.4 (C-12), 135.7 (C-13), 128.3 (C-8), 120.7
(C-9), 119.9 (C-14), 81.6 (C-6), 60.3 (C-5), 49.7
(C-10), 37.6 (C-3), 32.4 (C-4), 31.7 (C-18), 27.4
(C-1), 27.0 (C-15), 22.4 (C-16), 22.2 (C-17), 22.0
(C-19), 18.7 (C-2)» LA - ¥ude 5 SCilihoxt B —50>, #%
e &Y 9 N galdosol.

WA 10: AEBAIR, CypHiO: 'H-NMR
(400 MHz, CDCl;) d: 9.89 (1H, s, H-20), 6.91 (1H, s,
H-14), 6.61 (1H, s, H-11), 3.22~3.08 (1H, m, H-15),
2.99~2.82 (1H, m, H-7), 2.15~1.97 (1H, m, H-1),
1.75~1.54 (1H, m, H-5), 1.50~1.40 (2H, m, H-6),
1.25 (1H, s, H-3), 1.22 (3H, d, J = 2.9 Hz, H-16), 1.20
(3H, d, J = 2.9 Hz, H-17), 0.99 (3H, s, H-18), 0.82
(3H, s, H-19); C-NMR (100 MHz, CDCl5) 6: 202.1
(C-20), 152.2 (C-12), 134.7 (C-13), 132.6 (C-9), 130.0
(C-8), 127.2 (C-14), 113.8 (C-11), 53.4 (C-10), 51.9
(C-5), 41.3 (C-3), 33.9 (C-4), 32.6 (C-1), 31.5 (C-18),
30.2 (C-7), 26.8 (C-15), 22.6 (C-17), 22.4 (C-16), 20.6
(C-19), 19.6 (C-6), 18.4 (C-2). VL_EHdE 5 ik 6} i
— PO M E Ak AW 10 4 pisiferal .

4 YRR

KA SRB LR, MR T &AL A W xS
MCF-7 FlfitifiE AS49 2 Fhémfi i) A= KAmifE  CEEEn
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H o BSAS 21 10 ik &A% 1X 2 Fh 4 i 35 Jo 4 i 25
TEES
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