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Phenolic acids of Rosmarinus officinalis
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Abstract: Objective To study the phenolic acids of Rosmarinus officinalis. Methods The compounds were isolated and purified
from the 80% ethanol extract of leaves of R. officinalis after a process of alkali-solution and acid-isolation by several methods
including silica gel column chromatography, polyamide column chromatography, lipophilic Sephadex LH-20 column
chromatography, recrystal, et al. And their structures were elucidated on the basis of spectral data. Results Nine phenolic acids
were isolated and identified as 7f-ethoxy rosmaqunione (1), 7-acetoxy atuntzensin A (2), carnosol (3), rosmanol (4), epirosmanol (5),
isorosmanol (6), 20-deoxocarnosol (7), royleanonic acid (8) and betulinic acid (9). Conclusion Compound 1 and 2 are new
compounds.

Key words: Rosmarinus officinalis L.; phenolic acids; abietane diterpenoid; 7-p-ethoxy rosmagqunione; 7-acetoxy atuntzensin A; carnosol;
rosmanol
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TER —MEY) . ik —feeta. PiEi
Re JT5EIRARPUEALT, TRAN T ARG A T AT
PG, ICRAPE. PuRsEHR, 22K
IFHI KRR B NN 2 — . ZHEmy 2R &2k
1 F AR A 53, e R PP SA A () 32 2

Wi HER: 2020-11-19
HEEWE: EBXRARFIHESEIINE (81573314)

Yl i RS YIETTR . BUMIR . PR
PR ORAP 45 7 1T AR FH A AH DG SRR HRaE 71, {1
T RRIE Az A S I H AT RERRE AL
NT IR R RIER, BAF SRR 2 AN
HFIRAKIE, ARSI H My B A7 Lo AT T AT
Fi, N ERE] 9 MEEY, Rl TB- LAk
KL FRE (7p-ethoxy rosmagunione, 1). 7-ZFE4%

TEEBA: MEUE, B, AFl, Tel: (0376)7231000 E-mail: 2698677806@qg.com
“BIEMEE: FANE, 9, WL, %%, FENFERRAGYFEIIC. Tel: 13319588828  E-mail: fisher203@126.com



¢EH 202478 $52% H 138  Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 13

* 3799 »

FEF Wy A (T-acetoxy atuntzensin A, 2). BJE
iy (carnosol, 3). MKIEFEE (rosmanol, 4). &
% % & My Cepirosmanol , 5) . 5 ik F W
( isorosmanol , 6 ) . 20- % & B E H W
(20-deoxocarnosol, 7). AKZFEERR (royleanonic acid,
8). MEARMR (betulinic acid, 9), H.A{L&%) 1 412
A .

1 UESHH

Bruker AV-400. 500 MHz #Z LR PG (K
-+ Bruker A %]); Agilent6540 Q-TOF Jii it {% (E[H
Agilent 225]); ZF-2 FRAMGIAL (BT 5 B
A7) R-1001VN Jie#e 728 A AN RS MIHH IR T 5
BIRATF]D; DZ-2BC B2 THEFE CREET R IR
FAEBRATD; YPBO2N LT R (EigkE % AN
AR AFD; GF 254 TR (5 Bl T
AIRAFD; HEEOERER (200~300 H, & SiFE
L THBRAT); Sephadex LH-20 #iZEMHALR (3£
GE »#)); FWih% (100~200 H, EZ44RMb
FRAARAFD: AR A trai sl aikai.

HEFZM T 201496 H K H b rE S A F
FARA R FiiE R, b K2 5 B 2 2
FRIB ST AR R LT RENEEE R
officinalis L.F#J M-

2 REBSENE

FREGKIE BT 2 kg, BN ZEVRHEE 20 min BR
FoREH, FIRZMA 6 5 & 1) 80% LEEHRHN 3 IR,
Bk 1h, GHREBGEECE TR #E R E &
Ly, YUEMA 3 {55 85% LFE R, WHE S
Lo, JEVR NSO 2R T8, 4351 100 g $2HU4) .

100 g EEFFHEEA), i\ 800 mL 60% . Fi i
WA R, N 2 g iG MR T, EEFAE
i, JEE AR EN R G NUKFE A B E
M TVE JE 8, 1 EIPE, IS 7 2 — AR A

A HCHIZ) 1000 mL 2% NapCOs i, K5 ik [a]
R — 2R R BEUIN N NaCOs ¥R, 4hnid
ik, 2120min j5, BEId. VU 1 mol/L #zhiR
WA pHAEZR 4 KAy, ok, JRUCERFEAAE
Yy, TEEMGERE, 193229 M.

i AR AT Ea % 22 g FF ShadbAT 40 Bt o AR
2 2 B B T RS TR 18 R Gu it AT B R Bk
e, Wisr&ItE1TE 6 Mk A (0.7¢). B (1.0
g). C (6.3g). D (6.6g). E (51¢g). F (1.89)

C o Gtk AT €3l 43 B ANt I A 1 ) 2 4l

a2 6 MuEY, Salhtk&Y 2 (15mgd. 3
(51mg). 4 (7Tmg). 7 (3mg). 8 (65mg). 9 (9
mg); D HBAZRERE RIS (03 43 55 alifh f5 15
B 2 MEEW, 3G 5 (15 mg). 6 (7 mg).
E 5> Rk I AR R A A (3 2 B AL 5 15 24k &
Y1 (17 mg).

3 Hm%ExE

&Y 1. KR EHRY), [0]2+30.5° (c0.8,
CHClp), BT & H k. HR-ESI-MS IR 4> 155
TI% m/z 395.183 1 [M—+Na]* (i 518 4y 395.183 4),
454 IH-NMR. 3C-NMR. HBMC £l HSQC |
93T A C2H2s0s, AEFIEN 9.

&9 1 1) *H-NMR (400 MHz, CDCls) 7R &
3.85(J=7.0Hz) f153.95@0=7.0Hz) &oHH1
NZEIE, HSQC iRIIIX 2 My 1AL,
AR R AT e 58U, 53406 1.36 O =
70Hz) &F 1 AHEKY=FEIE, H-HCOSY &R
X 2 HAE5 HAHMG, W 45 ] e AE AR
-OCH,CH3s A Bt AL &0 1 FIANEANE 9, 8C-NMR
BRI 3 AEE. 4 METK, WEAR 4 N
JE, BT HARMBSON AR, SR EH 4
AR, 0294 (J=1.1Hz, 6.9 Hz) AH-LEIEES,
56112 (0=6.9Hz) fl161.14 (J=6.9 Hz) &1 2
MREES, RGP EE 1 DNrEE, Tl
'H-H COSY 43 #INESE; 6 1.03 F1.50.90 &b %A 2
AL, RIUNHIE; B HSQC W nl %1, 6 1.45 il
5 3.22. 6 1.46 f1 6 1.61. 5 1.17 F1 6 1.46 435 3
AN HE, ZERHEEE SRS 1 BF 5%
BB B S YA =3 —REE 4, Hd C
WRTTEIR, 20 S IFRIETRETERL T 1 — A W ERIR
(E .

Bl a1 mEAEEEsE
Fig. 1 Structural skeleton of compound 1
H-NMR 2R REH LA EEAES 6 6.64, X
N (IS 59 6 133.7, HMBC % B rH 5 6 2.94
5 4.00 1 2 NEAOE, R T HNA R R RE
N C-14, 62.94 Jy 15 AR EEA(E S, 54.00 1
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NTHLIE;64.00 (J=3.1Hz) Fl§4.61(J=3.1Hz)
W5y A LA EAER G ELE S, 328 6 4.61 9 H-6
=5, W o EHER H-6 F1 H-7 3 5%MHE, &R T
52.05 & 1 ANEMES, BT H-5, %55 NHIE,
XZRA GRS E TR 20 AR ES 6
REFE RN SIS, H-5 AT H-6 [ i/ 90° , ASfE
RAEME, 5HPHMBC 7R 6 4.61 11 H-6 5 6 175.7
IFRIEREAN IS, WAL T IX— W ERIA I A B

HMBC i (] 2) A1 6 2.94 ) H-15 5 § 180.1
PR FERR A DS, IEM C-12 A7 h#k3E, 3C-NMR &
NI 3 ANERIE, ) C-11 HAE AP, HMBC i
1 93.85 (J=7.0Hz) F153.95 @ =7.0Hz) [HLH
5 61.36 [ LR 0 4.00 () H-7 #22, XL
AEFBS C-T M.

BEMAEY 1 PG, LR Mt
17 7 5r#1. NOESY #E &/~ H-5. H-6 Fl H-7 A%,
&~ H-7 5 H-5. H-6 M8 —5, H o8, M
MR EY 1 g5k (B 3), @i 18-85
RIE T

2 AW 1KEE HMBC X
Fig. 2 Key HMBC correlations of compound 1

OCH,CH;

E3 a1 mga
Fig. 3 Structure of compound 1

&) 2: WETLERHA, [0]5-9.3° (c0.8,
CHCl3), T & F %i. HR-ESI-MS EIR5 T 5
F&m/z: 425.157 6 [M+Na]* G518k 425.157 6),
454 'H-NMR. 3C-NMR. HBMC F1 HSQC #l 3
¥ 3N CoH2607, ANEFIEE N 10,

&4 2 B *H-NMR (400 MHz, CDCl3) &R 6
2.13 b 1 ANRBLEH B b, FRIALGEH T AEAE 1
A5 T F 2, B HMBC 135 1] 112 H 2
5 5 168.8 MFRIERRAHIC, DRI HE I 45 44 h A7 E
-OCOCH3 (LBt E) FBt. & 2 MAHIFE

410, BC-NMR (100 MHz, CDCls) Eon45#) d1 1%
T2 4 DMEEE 4 Mk, WG 4 MABAEE, H
THRMI WA, HEMER TSR 4 405K 6
3.16 (1H, sept, J=7.0 Hz) 16 1.19 (J = 7.0 Hz),
1.23(J=7.0Hz) )2 MHEHK T 1 DFAE, 7T
M AIH-H COSY 4 FESL; 6 1.24 f1 6 1.20 &b %%
A 1SRG HE, | HSQC w4, o 1.64 fl1o
3.26. 0 1.52 f151.66. 0 1.18 F1 6 1.49 435K 3 /4
TR, XY E S RALEM 2 B 505
BRI S =3 G E 4, K C 3
NI, 20 SLIVRFETREE R T 75— AW R IR
(K 4,

4 B2 MEAEHELE
Fig. 4 Structural skeleton of compound 2

B AR AETES 5, TH-NMR E7RIEH 6 2.05(s)
5458 (J =36 Hz) #155.92 (J =3.6 Hz) 3 MN&ES[E
5o 5458 F155.92 124 HBEMMEE, WA
IR 58 AE, M 62058 H HEENH-5, %
GO EE, XZRAAE YR E T RIS 20
RLRIEE 6 AL RN RIS, H-5 A1 H-6 [ £
990° , H-5 ML N, H4E H-6 &%
LA d B dd 1E .

HMBC it (] 5) &R H-5 (6 2.17) & 3MNE
HEER) H )5 6 175.0 ERIEBRAI S, $ernizikdt
9Bt 20 o bR BREE s 1Bk AR X5 6 4.58 A,
HEWTZE Ny H-6, W RAFET 6 5.92 KN H-7; Utk
4h,H-7 5 5168.8 ) C A5G, 0 2.13 HI LS C-7 (6
64.4) k3%, FH-OCOCH; i BLERAE 7 f7.

5 715 /A 1A HAES, HSQC WA S5HkAH
H, HENCA 1 M3 BC-NMR SRt 4 Mk

5 &Y 2rEEHMBC X
Fig.5 Key HMBC correlations of compound 2
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55, BRT-OCOCHs RINHRSL, F 2 Mk 6
181.4 fi1 5 183.9. ¢ 150.8 A 1 MatifsS, o (Hik
7SRl g SR EARIE; HMBC 77 6 5.92 ff H-7 115 3.16
(1) H-15 335 6 183.9 A FHIE, Wb 54 C-14;
0 3.16 ] H-15 i85 6 150.8 1 § 125.7 HIRRA FH<, 1M
5 19.5 F16 19.7 11 2 ANHI%E 5 5 125.65 IRA K,
PR 0 125.7 [bR{5 54 C-13, I § 150.8 [HR{5 5N
C-12; FIF 61814 BR{5 5N C-11.

BEMAEY) 2 PG, LR it
177 7Hr. M NOESY k&, H-5 15 H-7 %A
KAGT, R H-THB-MEL, W7 AN o 14
B, IWIMREHLEY) 2 Mg (B 6), m4N 7-
A E TR A

6 A2 mLE
Fig. 6 Structure of compound 2

&) 3: LR A, 5T HEE. *H-NMR (500
MHz, DMSO-ds) d: 2.45 (1H, td, J = 14.0 Hz, 5.0 Hz,
H-1a), 2.65 (1H, d, J = 14.0 Hz, H-1p), 1.53 (1H, d,
J = 12,5 Hz, H-2a), 1.72~1.79 (1H, m, H-2p), 1.23
(1H, m, H-30), 1.44 (1H, m, H-3p), 1.61 (1H, dd, J =
10.5 Hz, 6.0 Hz, H-5), 2.07 (1H, m, H-6a), 1.72~1.79
(1H, m, H-6B), 5.47 (1H, d, J = 45 Hz, H-7), 6.70
(1H, s, H-14), 3.22 (1H, sept, J = 6.8 Hz, H-15), 1.13
(3H, d, J = 6.8 Hz, H-16), 1.13 (3H, d, J = 6.8 Hz,
H-17), 0.81 (3H, s, H-18), 0.79 (3H, s, H-19);
3C-NMR (125 MHz, DMSO-dg) J: 28.9 (C-1), 18.7
(C-2), 40.7 (C-3), 34.3 (C-4), 45.1 (C-5), 29.4 (C-6),
77.1 (C-7), 131.7 (C-8), 122.1 (C-9), 48.0 (C-10),
143.2 (C-11), 143.4 (C-12), 134.4 (C-13), 111.4
(C-14), 26.3 (C-15), 22.8 (C-16), 19.5 (C-17), 31.5
(C-18), 22.9 (C-19), 175.6 (C-20). H: 'H-NMR #1
BC-NMR 4 5 30k iE — 28, #eS et &4 3
N .

B 4: R ORI R, T H B 'H-NMR (500
MHz, DMSO-dg) 6: 1.82 (1H, td, J = 14.0, 5.0 Hz,
H-1a), 3.16~3.19 (1H, m, H-1p), 1.28~1.39 (1H, m,
H-20), 1.54 (1H, m, H-2B), 1.18 (1H, m, H-3a),
1.28~1.38 (1H, m, H-3B), 2.23 (1H, s, H-5), 4.45

(2H, s, H-6, H-7), 6.74 (1H, s, H-14), 3.21 (1H, sept,
J = 6.8 Hz, H-15), 1.14 (3H, d, J = 6.8 Hz, H-16), 1.11
(3H, d, J = 6.8 Hz, H-17), 0.96 (3H, s, H-18), 0.82
(3H, s, H-19); BBC-NMR (125 MHz, DMSO-ds) o:
27.8 (C-1), 19.3 (C-2), 38.3 (C-3), 31.6 (C-4), 49.9
(C-5), 78.3 (C-6), 67.8 (C-7), 129.3 (C-8), 124.0
(C-9), 46.9 (C-10), 144.5 (C-11), 142.2 (C-12), 136.3
(C-13), 119.2 (C-14), 26.6 (C-15), 23.0 (C-16), 23.3
(C-17), 31.5 (C-18), 22.2 (C-19), 178.2 (C-20).
'H-NMR F1 B3C-NMR ¥4 5 SClikiiE — 250, i
EWEY) 4 RIRIEE

&Y 5: BERR, T HEE. *H-NMR (500
MHz, DMSO-ds) 6: 1.79 (1H, td, J = 14.0 Hz, 5.0 Hz,
H-1a), 3.16-3.18 (1H, m, H-1B), 1.31~1.34 (2H, m,
H-20, H-3B), 1.53 (1H, m, H-2B), 1.16 (1H, m, H-3a),
1.93 (1H, s, H-5), 4.62 (2H, t, J = 2.9 Hz, H-6, H-7),
6.84 (1H, s, H-14), 3.21 (1H, sept, J = 6.8 Hz, H-15),
1.13 (3H, d, J = 6.8 Hz, H-16), 1.11 (3H, d, J = 6.8
Hz, H-17), 0.95 (3H, s, H-18), 0.83 (3H, s, H-19);
3C-NMR (125 MHz, DMSO-dg) J: 27.7 (C-1), 19.2
(C-2), 37.9 (C-3), 31.8 (C-4), 54.7 (C-5), 79.4 (C-6),
69.3 (C-7), 130.5 (C-8), 123.4 (C-9), 47.9 (C-10),
1443 (C-11), 141.9 (C-12), 136.1 (C-13), 117.4
(C-14), 26.6 (C-15), 23.0 (C-16), 23.4 (C-17), 31.7
(C-18), 22.1 (C-19), 178.2 (C-20). H H-NMR i
BC-NMR %4 5 SClR i FE AR —F10, Hs e &
Y5 NRILKIETL .

&Y 6: % B (LA, ¥ T H B . H-NMR (500
MHz, DMSO-dg) d: 2.44 (1H, m, H-1a), 2.61 (1H, d,
J = 14.2 Hz, H-1B), 1.52 (1H, m, H-2a), 1.70 (1H, m,
H-2B), 1.19 (1H, m, H-3a), 1.42 (1H, m, H-3p), 1.27
(1H, d, J = 4.4 Hz, H-5), 4.15 (1H, q, J = 4.4 Hz, H-6),
5.11 (1H, d, J = 4.4 Hz, H-7), 6.71 (1H, s, H-14), 3.23
(1H, sept, J = 6.8 Hz, H-15), 1.14 (3H, d, J = 6.8 Hz,
H-16), 1.13 (3H, d, J = 6.8 Hz, H-17), 0.96 (3H, s,
H-18), 0.81 (3H, s, H-19); BC-NMR (125 MHz,
DMSO-ds) 0: 29.2 (C-1), 18.9 (C-2), 41.1 (C-3), 34.35
(C-4), 55.0 (C-5), 67.7 (C-6), 80.0 (C-7), 128.8 (C-8),
122.3 (C-9), 47.9 (C-10), 143.9 (C-11), 143.4 (C-12),
134.6 (C-13), 115.2 (C-14), 26.7 (C-15), 23.0 (C-16),
23.3 (C-17), 32.4 (C-18), 21.3 (C-19), 175.3 (C-20).
DA 3o 5 Sk oE — 5, HeSE a6 s
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a7 AEREE, BT &R PR
IH-NMR (500 MHz, DMSO-ds) 6: 2.15 (1H, m,
H-1a), 2.59 (1H, m, H-1p), 1.66 (2H, m, H-2a, 2p),
1.31 (1H, m, H-3a), 1.60 (1H, m, H-3p, 6a), 1.49 (1H,
m, H-5), 2.06 (1H, m, H-6pB), 4.73 (1H, dd, J = 3.5, 1.5
Hz, H-7), 6.65 (1H, s, H-14), 3.10 (1H, sept, J = 6.9
Hz, H-15), 1.28 (3H, d, J = 6.9 Hz, H-16), 1.27 (3H, d,
J = 6.9 Hz, H-17), 0.88 (3H, s, H-18), 1.17 (3H, s,
H-19), 4.34 (1H, d, J = 8.5 Hz , H-20a), 3.10 (1H, d,
J =85 Hz, H-208); 3C-NMR (125 MHz, DMSO-ds)
d: 30.1 (C-1), 19.1 (C-2), 41.3 (C-3), 34.0 (C-4), 43.1
(C-5), 31.2 (C-6), 70.9 (C-7), 133.3 (C-8), 127.4
(C-9), 40.1 (C-10), 140.7 (C-11), 138.8 (C-12), 131.6
(C-13), 112.2 (C-14), 27.3 (C-15), 22.6 (C-16), 22.7
(C-17), 33.0 (C-18), 21.3 (C-19), 68.5 (C-20). DA%k
5 SRR IE — S0, M EEY 7 N 20- 55
BB B

&Y 8: KRs Uk R, ¥ T I . tH-NMR (500
MHz, DMSO-d) 6: 1.04 (1H, td, J = 12.5 Hz, 4.5 Hz,
H-1a), 2.85 (1H, d, J = 12.5 Hz, H-1p), 1.45 (2H, m,
H-2a, 3B), 2.21 (1H, m, H-2p), 1.20 (1H, m, H-30),
1.34 (1H, d, J = 11.5 Hz, H-5), 1.78 (1H, dd, J = 12.5,
7.0 Hz, H-60), 1.89 (1H, dd, J = 12.5, 5.0 Hz, H-6p),
2.30 (1H, m, H-70), 2.61 (1H, dd, J = 20.5, 5.0 Hz,
H-7p), 3.08 (1H, sept, J = 6.8 Hz, H-15), 1.13 (3H, d,
J=6.8 Hz, H-16), 1.14 (3H, d, J = 6.8 Hz, H-17), 0.91
(3H, s, H-18), 0.81 (3H, s, H-19), 10.40 (1H, brs,
12-OH), 12.54 (1H, brs, -COOH); BC-NMR (125
MHz, DMSO-de) d: 33.9 (C-1), 19.8 (C-2), 40.7 (C-3),
33.6 (C-4), 51.8 (C-5), 16.9 (C-6), 25.9 (C-7), 143.2
(C-8), 145.5 (C-9), 46.4 (C-10), 183.36 (C-11), 153.1
(C-12), 124.3 (C-13), 187.5 (C-14), 23.9 (C-15), 20.4
(C-16), 20.2 (C-17), 32.6 (C-18), 19.8 (C-19), 175.8
(C-20). LL_E H-NMR Al 3C-NMR %35 5 SCiik#kiE
BeA—, SN EY) 8 WAL .

&Y 9. FEfEE, BT HEL. TH-NMR (500
MHz, CD3;0D) ¢: 0.94 (1H, m, H-1a), 1.70 (1H, m,
H-1b), 1.55 (2H, m, H-2, 6a), 3.14 (1H, dd, J = 5.0,
10.9 Hz, H-3), 0.72 (1H, m, H-5), 1.42 (1H, m, H-6b),
1.40 (2H, m, H-7, 16a), 1.34 (1H, m, H-9), 1.44 (1H,
m, H-11a), 1.27 (1H, m, H-11b), 1.06 (1H, m, H-12a),
1.72 (1H, m, H-12b), 2.34 (1H, m, H-13), 1.38 (1H,
m, H-15a), 1.96 (1H, m, H-15b), 2.25 (1H, m, H-16b),

3.92 (1H, s, H-17), 1.64 (1H, m, H-18), 3.31 (1H, ddd,

J =5.0, 10.6 Hz, 16.9 Hz, H-19), 1.20 (1H, m, 21a),

1.65 (1H, m, 21b), 1.45 (1H, m, H-22a), 1.91 (1H, m,

H-22b), 0.97 (3H, s, H-23), 0.77 (3H, s, H-24), 0.99

(1H, s, H-25), 0.88 (3H, s, H-26), 1.02 (3H, s, H-27),

4.61 (1H, m, H-29a), 4.72 (1H, m, H-29b), 1.71 (3H,

s, H-30); *C-NMR (125 MHz, CDs0D) 4: 38.5 (C-1),

26.6 (C-2), 78.3 (C-3), 38.7 (C-4), 55.5 (C-5), 18.0

(C-6), 34.2 (C-7), 40.5 (C-8), 50.6 (C-9), 36.9 (C-10),

20.7 (C-11), 25.5 (C-12), 38.3 (C-13), 42.2 (C-14),

30.3 (C-15), 32.0 (C-16), 56.2 (C-17), 47.0 (C-18),

49.1 (C-19), 150.7 (C-20), 29.5 (C-21), 36.8 (C-22),

27.2 (C-23), 14.7 (C-24), 15.3 (C-25), 15.3 (C-26),

13.7 (C-27), 178.9 (C-28), 108.7 (C-29), 18.1 (C-30).

PA_EHE 5o E — B, S et & 9 Jute

R

4 T
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