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PR e-2-1%-1-F (1. (3R,4aR,5R,6R)-6-¥2ik-4a,5- — Fi 3E-3- (14 -1-J#-2-3£)-3,4,4a,5,6,7- /N & 25-1(2H)-Fll (2). XHE&ER (3).
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Abstract: Objective To study the chemical composition of the above-ground dried parts of Hyssopus cuspidatus Boriss. Methods
The constituents were isolated and purified by silica gel column and high performance liquid chromatography techniques repeatedly,
and the resulting compounds were structurally characterized by modern wave spectroscopy techniques to determine the structures of
the compounds, and the isolated compounds were screened for in vitro inhibitory activity against human gastric cancer HGC-27 cell
line using MTT colourimetric assay. Results A total of nine compounds were isolated from the 95% ethanol extract of H.
cuspidatus. and were identified as: 4S-(2-hydroxyisopropyl)-cyclohexane-2-en-1-one (1), (3R,4aR,5R,6R)-6-hydroxy-4a,5-dimethyl-
3- (prop-1-en-2-yl)-3,4,4a,5,6,7-hexahydronaphthalen-1(2H)-one (2), p-anisic acid (3), salvigenin (4), 5-hydroxy-6,7,3'4'-
tetramethoxy flavone (5), cirsimaritin (6), E-p-coumaryl alcohol ethyl ether (7), (E)-p-coumaryl alcohol y-O-methyl ether (8),
4-hydroxy-3-methoxy ethyl cinnamate (9). Wherein, compound 1 is a new compound. The antitumor activity screening of
compounds 1-9 showed that compounds 1, 3 and 8 had certain inhibitory effects on HGC-27 gastric cancer cells, and their ICso
values were 8.76, 16.34, 25.28 umol/L, respectively. Conclusion Compound 1 is a new compound. Compounds 5-9 were first
isolated from this genus.
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WEE NEE R (Lamiaceae ) # #F H J§
Hyssopus L. 18 4 fifi 2 ##f 75 5L Hyssopus cuspidatus
Boriss. [ T4 5, 4t /R R A 2] 250, wh
RS PR, mEEAIE 30~60 cm, AKAE
K% 1100~1800 m A Bk A 8RB, &
BAAGE R E B X . S, B v AR
P, HAEERIER “HER”, NTHEE R
TG AR RS, ARREOA. RITEE. $i
RIS WA RIS, Hil, M EE e
Vb BREINL S EEA MR EER. MR,
RNTIE, BREES, T — B R E N
FADIRFEA, A 7¢I X6 4 B 95% £, B $ HL4)
AR S L AT 0 B AHRERTS 9 MRS,
43 4% 58 N & Bl A Chyssopusone A, 1).
(3R,4aR,5R,6R)-6- ¥% 3t -4a,5- — FH 3L -3-( 14 -1- Hi -2-
%£)-3,4,4a,5,6,7- 75 A 25 -1(2H)- B [(3R,4aR,5R 6R)-
6-hydroxy-4a,5-dimethyl-3-(prop-1-en-2-yl)-3,4,4a,5,
6,7-hexahydronaphthalen-1(2H)-one, 2]. X i 75 g
(p-anisic acid, 3). =ZREHF Z (salvigenin, 4).
5-F475-6,7,3'4"- Y W5 F: 3 fi]  (5-hydroxy-6,7,3',4"-
tetramethoxy-flavone, 5). #3525 (cirsimaritin, 6).
E-p-& 5% 4FF (E-p-coumaryl alcohol ethyl ether,
7). (E)-p-7 SBE y-O-H ¥ [(E)-p-coumaryl alcohol
y-O-methyl ether, 8], 4-F2JEL-3-H 4 2L WAERR
£k (4-hydroxy-3-methoxy ethyl cinnamate, 9). Hrf,
&Y 18 1 ASHREGE, A 5~9 NE XM
AR EEY B AV 1~9 #ThuUE
TEPESRE, APREOR, a1, 3. 8 X HGC-27
B R AR R, HAEEENHEARE (median
inhibition concentration, 1Cso) 18 %3l /v 8.76. 16.34.
25.28 umol/L,

1 UBESHR

Bruker Avance 111 600 A% g 3L HRI% A (fE [
Bruker 2 7] ) ; FEEK Kt ( Thermo Fisher )
LTQ-ObitrapX ¥ Bk HAX (3£ Thermo Fisher 24
] ); DLSB-5/10 i & EVRAE A G NI A} T
A PRAF]D; LC3050N 2 i &M il A (b
HOIFEEARAFD; RY CL18-A F-il & tilkt:
(250 mmx10 mm, 5 pm, JbEHREIER AR
AH]); RE-2000B AUjie i 28 R AL (R ER A0
#&) ) ZF-5 RTIREIM A CRIFEIRMI T
wAMRARD; HEESER (BEe TAERAFD;
M2 IR RSB A RAFD;

FR A5 oy Ml GRS g K N F i 41 i Pk
HGC-27 (rhEF} =B FigA Mt 7o) MTT 357
& Cmdb R mE AR E AR AR D
(Sigma-aldrich A #] ).

FHET R T 2021 4 8 J K B 37 58 ] 880y 2 X 4 4
i, ZFraEh 2 RIEZT ST EACPAR T 0L e N
fifl 2 #i ¥ B H. cuspidatus Boriss, L iEfr A 5
(654301170718057 LY ) {& 17 T Hrad 4 & /R HIR X
25 RG LR T bR A =
2 FE
21 EESSEH

B 10 kg T, B TR BB RN,
95% LT [l HE L 3 ¥k, #FK 1.5 h, FREUE G I
BRGSO EIR, HEEE 3126 g, SIRE M
KRR, WA & b BER CERREER,
Iy AR HEE AL 191 9o AU EEER AT 301 g,
TR AL 121 g0 B = ST Bl A iR B St it €
B, FAMEE-BEEL Ol (200 1~5: 1) PRk
TRTPE-HEE (10 0~0: 1) BEEERERL, &S
7 AR Fr. 1~7, Fr. 3 (9.0 g) #HATRERFE: (it
e, AR HEE-BERE QG (200 1~5: 1) BAR
SR E-FEE (10 0~0 @ 1) BREESRE, & FEUeli,
53 8 M) Fr. 3-1~3-8. 1, Fr3-4 (33 @)
W ZE e AT B ARG ik &9 4 (107.3
mg). Fr. 3-3 (2.3 g) &l & A il 7) 2 40 1S
th&Y) 3 (1.9 mg, tr=15.5 min, 70%H &, 2.0
mL/min). Fr.1 (8.5 ¢) #HATEER A (a3 5r 5 (200~
300 H), AimBE-BEEE g (1:0~0: 1) BREEWE
Jit A FEAB AL v 5 15 21 10 4N2H 4y Fr. 1-1~1-10,
Fr.1-7 (0.8 ) &l & (il S A S &4
7 (1.3mg, t=23.0min, 60%H &, 2.0 mL/min).
8 (15mg, tr=17.5min, 2.0 mL/min). Fr.4 (48.2
Q) LRERFEEIES B (200~300 H), WK
Mf-BEIR Ol (10 @ 1) DA =S Hbe-HEE (110~
0:1) BREEVEML, &IALIGERBAS 10 Mo
Fr. 4-1~4-10. Hr Fr. 4-5 (4.2 g) &2 %M
P a3k -5) 6 (3.3 mg, tr=20.0 min, 60%
HEZ, 2.0 mL/min). Fr.4-3 (3.8 9) £2FHI4AH
Bty E a5 &9 5 (2.3 mg, tr=20.5 min,
60% %, 2.0 mL/min).

FM BRI B SRR R B, A T -
BETR 2.0 (1:0~0: 1) K S Hk-HEE (1:0~
0:1) BREEVEML, &IFE1SE]5 MR Fr. 1~5.
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Fr.3 (152 ¢) &RER AR5 2 (200~300 H),
2 S E-TEE (1 0~0: 1) BREESEmL, &IFE
53 6 MY Fr. 3-1~3-6. Fr. 3-6 (1.2 g) £
WA Ay A F b & 2 (2.3 mg, tk=34.5
min, 50%H %, 2.0 mL/min). Fr.3-4 (2.19) &2
il #5 VR il o B Al Ak 34k &4 1(3.2 mg, tr=30.5
min, 30%H %, 2.0 mL/min). Fr.4 (39.0g) &kE
I € 43 B5 (200~300 H D, 4 & H be- I (1
0~0: L) BEBEM, GHEME3 9 A4 Fr. 4-1~
4-9, Fr.4-2 (2,96 9) ZRER MIEH 45 (300~400
H), & Fhe-HEE (1:0~0: 1) B,
G IEHER 7 NS Fr. 4-2-1~4-2-7, Fr. 4-2-2 (0.4
9) 2P & (il B Ak 34k &) 9 (2.8 mg,
tr=20.5 min, 50%Z. &, 2.0 mL/min).
22 HHpREIEMIFIE

KA MTT L EER 7 B 15 2 A i T 14
AMMEIN B HGC-27 UMbk PETf k. 55 5%
HGC-27 B4 =X 504K, PBS Mt LK 771K,
FH 0.25% JEREGIH b 250 J5 B 7 5640 R, DL 6 X 104
AN ImL BT 96 FLHR, &FFL 150 L, ¥EFRfEh
FRG IR T REFR 24 0 J5, IONECHIEF AL A0
PHME 24 E0 4 8285 9% 48 h, SRERFLINAN MTT %
W (5 mg/mL) 10 uL, B FH9%% 37 CHi9: 4 h
Ja 3 BRI e LI 150 uL DMSO, =i
NREGGESR T 15 min, FREFRIY 570 nm 3K 4b
MEW R (A Al HRHE A T HE 259%0 20 fa ()
)2, 35 Excel Bt 5 1Cso 1 .

ffﬂﬁiu%:l_A ezl A e
3 #£R
31 HHEE

&5 1: AR, HR-ESI-MS m/z: 191.103 3
[M+Na]* (7H51E 191.104 8), 431N CioH16020
LLAMEE T B S R R ARE R (3450
em. BRIE (1730 em L) [ORFAEIR A . FEAL A
Y1 H-NMR o, WS EIE I XCH 3 AN
5 0n 1.77 (3H, s, H-10), 1.23 (3H, s, H-8), 1.22 (3H,
s, H-9). 2 MEHJEA(ES 642.61 (1H, d, J = 15.0 Hz,
H-6), 2.45 (1H, d, J = 18.0 Hz), 2.19~2.27 (2H, m,
H-5, 6). 1 NMXH (55 2.04~2.08 (1H, m, H-4),
KX LR 1 WSS 6.76 (1H, d, J = 6.2
Hz, H-3), HE%dE LR 1. (L&Y BC-NMR 3
R 10 MRS5S, A3 3 S H R 2 ASTF R
2 MR CBAE 1 MEIRIES) LK 3 ANFEhk

(LR 1 AMERFREE . 1 AMEIRAE 5D, Hd 1 ANE R
B A 2 MNMEAR T 1A op-AHFIEE 200.4
(C-1), 145.2 (C-3), 135.5 (C-2). HsbfEl &4 1
PS5 R AL 1

X1 &YW 18 H-NMR 1 BC-NMR ##% (600/150
MHz, CDClz)

Table 1 'H-NMR and *C-NMR spectral data of compound
1 (600/150 MHz, CDCls)

A OH Jc

1 200.4
2 135.5
3 6.76 (1H, d, J = 6.0 Hz) 1453
4 2.04~2.08 (1H, m) 46.2
50 2.45 (1H, d, J = 18.0 Hz) 274
5B 2.19~2.27 (1H, overlapped)
60 2.61 (1H, d, J = 15.0 Hz) 39.8
6p 2.19~2.27 (1H, m)
7 77.9
8 1.23 (3H, s) 27.3
9 1.22 (3H, s) 276
10 1.77 (3H, s) 15.9

5 ~1_0

8
HO 3 10

E1 &Y 15N
Fig.1 Chemical structure of compound 1

&Y 1 Bkt %4 5 4-hydroxy-4-(1-
hydroxy-1-methylethyl)-cyclohex-2-en-1-onel® #; >y
L, ANEZAET, C-2 A EAFEE 1 ANHEE, C-4
A EAFEAE R . 7F HSQC #E & b Ay LW 8L 3] H-4
5 C-4 AR EHEA KRS T, R C-4 A Ik 13,
[F] B 7E HMBC i & ] LA %2 %) H-10 5 C-1.C-2,
C-3 WA AR E S, R C-2 AifAE 2L (&
2). £ NOSEY i F ALK, H-4 5 H-50 fF7EIE
M5 S, W H-4 5 H-50 3Lif, 18 5E H-4 A1 H-50
Jy o Bn), W 4-FRBE SN EEN B Al S TP
ENEY) L g iy, e 7 HE 6 (ECD),
X H [B3LYP / 6-311G (d, p), MeOH] /K *F L i
TDDFT Jiiih 8. it 5, 24 C-4 A8 Sy
BEF, (&Y 1 MENRTHE ECD 155 Bl B4R
N8, FEMmE A 1 FISEAARRL (B 3). K,
YEAEYD 1 IS5H N 4S-(2- 5L 7R HE) -4 Clse-2-
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Fig. 3 Experimental and calculated ECD spectra of

compound 1

Wa-1-0, A PR B A

e 2: W EREA, ESI-MS m/z: 257.15 [M+
Na]*, 7 T3 XN CisH202. H-NMR (600 MHz,
CDCls) 6: 6.48 (1H, q, J = 2.4 Hz, H-1), 4.78 (1H, s,
H-13), 4.73 (1H, s, H-13), 3.69~3.71 (1H, m, H-3),
2.64 (1H, d, J = 5.4 Hz, H-2), 2.42 (1H, d, J = 2.4 Hz,
H-8), 2.37 (1H, s, H-7), 2.35 (1H, s, H-8), 2.14 (1H, d,
J = 2.4 Hz, H-2), 2.00~2.01 (1H, m, H-6), 1.72 (3H,
s, H-12), 1.62 (1H, s, H-6), 1.57 (1H, s, H-4), 1.10
(3H, d, J = 7.2 Hz, H-15), 0.98 (3H, s, H-14);
BC-NMR (150 MHz, CDCls) d: 203.3 (C-9), 147.3
(C-11), 144.0 (C-10), 132.1 (C-1), 110.4 (C-13), 69.1
(C-3), 46.2 (C-4), 42.9 (C-8), 41.9 (C-6), 39.0 (C-7),
38.1 (C-5), 35.2 (C-2), 26.0 (C-14), 20.7 (C-12), 11.0
(C-15). DA bH¥s 5 Sk boiE o R B A — 200, i
EWEY 2 N (3R4aR,5R,6R)-6-F%k-4a,5- — H %k-
3-(H-1-J5-2-3£)-3,4,4a,5,6,7- /N A Z5-1(2H) - .

&) 3. tasHRimk (&4, ESI-MS m/z:
175.04 [M+Na]*, 7313y CeHgOz. H-NMR (600
MHz, CDCls) 0: 7.98 (2H, d, J = 8.6 Hz, H-2, 6), 6.87

(1H, d, J = 8.6 Hz, H-3', 5, 3.81 (3H, s, 4-OMe);
3C-NMR (150 MHz, CDCls) §: 170.7 (C-7), 164.0
(C-4), 132.4 (C-2, 6), 113.7 (C-3, 5), 55.5 (4-OMe).
DL 204 5 SOk R E X AR — 3, s et A
Y 3 RN EE IR .

tEW 4: Rtk (&5, ESI-MS miz:
351.08 [M+Na]*, 7> A C1sH1606. tH-NMR (600
MHz, CDCls) 6: 12.71 (1H, s, 5-OH), 7.78 (2H, d, J =
8.8 Hz, H-2', 6", 6.95 (2H, d, J = 8.8 Hz, H-3", 5"),
6.53 (1H, s, H-8), 6.51 (1H, s, H-3), 3.90 (3H, s,
7-OMe), 3.86 (3H, s, 4'-OMe), 3.83 (3H, s, 6-OMe);
BC-NMR (150 MHz, CDCls) o: 182.7(C-4),
164.07(C-2), 162.6 (C-4'), 158.7 (C-7), 153.7 (C-5),
153.1 (C-9), 132.6 (C-6), 128.1 (C-2', 6'), 123.5
(C-1Y, 1145 (C-3', 5", 106.2 (C-10), 104.2 (C-3),
90.6 (C-8), 60.9 (6-OMe), 56.3 (7-OMe), 55.6
(4'-OMe). LA b33 15 STk AR ot i e A — 21,
MERNAEY 4 N=HREFEE.

&Y 5. EEsHIREAE (FED, ESI-MS m/z:
381.10 [M+Na]*, 43 F A CioH1807. *H-NMR (600
MHz, CDCl3) d: 7.53 (1H, dd, J = 8.4, 2.0 Hz, H-6),
7.34 (1H, d, J = 2.0 Hz, H-2"), 6.98 (1H, d, J = 8.5 Hz,
H-5", 6.61 (1H, s, H-8), 6.56 (1H, s, H-3), 3.93~3.99
(12H, s, 6, 7, 3, 4-OMe); C-NMR (150 MHz,
CDCly) d: 182.7 (C-4), 164.0 (C-2), 158.7 (C-7), 153.3
(C-5), 153.1 (C-9), 152.2 (C-4"), 149.3 (C-3"), 132.6
(C6), 123.7 (C-1"), 120.2 (C-6"), 111.1 (C-5), 108.6
(C-2", 106.2 (C10), 104.5 (C-3), 90.6 (C-8), 60.9
(6-OMe), 56.4 (7-OMe), 56.2 (3', 4-OMe). DL %
55 SRR o I AR — B0, W e 54 5 O 5-
¥ 4E-6,7,3",4"- VU F AL B

WwEY) 6: REAHE (FEE, ESI-MS m/z:
337.07 [M+Na]*, 4314 C17H1406. 'H-NMR (600
MHz, DMSO-de) d: 12.95 (1H, s, 4'-OH), 7.98 (2H, d,
J = 8.7 Hz, H-2", 6"), 6.96 (1H, s, H-8), 6.93 (1H, d,
J =87 Hz, H-3', 5, 6.88 (1H, s, H-3), 3.93 (3H, s,
7-OMe), 3.73 (3H, s, 6-OMe); 3C-NMR (150 MHz,
DMSO-dg) d: 182.7 (C-4), 164.5 (C-2), 161.7 (C-4"),
159.1 (C-7), 153.1 (C-5), 152.5 (C-9), 132.3 (C-6),
129.0 (C-2', 6", 121.5 (C-1'), 116.4 (C-3', 5'), 105.5
(C-10), 103.1 (C-3), 92.1 (C-8), 60.5 (6-OMe), 56.9
(7-OMe). LA ¥ 5 SR iE o AR — 20, il
KB 6 NEITER.,
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WEWT: wAEE, ESI-MS m/z: 201.09 [M+
Na]*, % 73~ CuHui02. H-NMR (600 MHz,
DMSO-dg) d: 7.25 (2H, d, J = 9.0 Hz, H-2, 6), 6.71
(2H, d, J = 8.2 Hz, H-3, 5), 6.46 (1H, d, J = 15.8 Hz,
H-7), 6.10 (1H, dt, J = 16.0, 6.0 Hz, H-8), 4.01 (2H,
dd, J = 6.2, 1.2 Hz, H-9), 3.44 (2H, q, J = 7.0 Hz,
H-10), 1.12 (3H, s, H-11); 3C-NMR (150 MHz,
DMSO-ds) d: 152.7 (C-4), 132.4 (C-7), 128.1 (C-2,
6), 127.8 (C-1), 123.2 (C-8), 115.3 (C-3, 5), 71.4
(C-9), 64.2 (C-10), 15.6 (C-11). PA_E % 5 kTR
WX R AR — M, M et A 7T N Ep-FE
fit 2. Tk

& 8: B k€ B 44, ESI-MS m/z: 187.07
[M+Na]*, 4> T3 A CioH1202. H-NMR (600 MHz,
DMSO-ds) d: 7.26 (2H, d, J = 8.6 Hz, H-2, 6), 6.72
(2H, d, J = 8.6 Hz, H-3, 5), 6.47 (1H, d, J = 16.0 Hz,
H-1), 6.09 (1H, dt, J = 16.0, 6.0 Hz, H-2), 3.97 (2H,
dd, J = 6.0, 1.4 Hz, H-3), 324 (3H, s, 3-OMe);
3C-NMR (150 MHz, DMSO-de) : 157.2 (C-4'), 132.2
(C-1), 1286 (C-2', 6, 127.8 (C-1'), 123.2 (C-2), 115.8
(C-3,5", 73.6 (C-3), 58.0 (3-OMe). LA I ¥ 5 ik
RIE X IR — 0, M e A 8 N (B)-p-&
Gl y-O-H%,

&Y 9: EEHRYI, ESI-MS m/z: 245.08
[M+Na]*, 4> TN C12H1404. 'H-NMR (600 MHz,
CDCls) 6: 7.61 (1H, d, J = 15.8 Hz, H-7), 7.07 (1H,
dd, J = 1.8, 8.2 Hz, H-2), 7.03 (1H, d, J = 1.8 Hz
H-6), 6.91 (1H, d, J = 8.0 Hz, H-5), 6.28 (1H, d, J =
16.0 Hz, H-8), 4.25 (2H, q, J = 7.2 Hz, H-10), 3.92
(3H, s, 3-OCH3), 1.33 (3H, t, J = 7.0 Hz, H-11);
3C-NMR (150 MHz, CDCls) §: 167.5 (C-9), 147.9
(C-3), 146.7 (C-4), 144.7 (C-7), 127.1 (C-1), 123.1
(C-6), 115.8 (C-2), 114.7 (C-5), 109.2 (C-8), 60.4
(C-10), 55.9 (3-OMe), 14.3 (C-11). LA X 5 ik
T TE N R L AR — 08, WU e A 9 T 4-R 5k-3-
HA R I EERR 26
32 RIMNAREESIEMLER

XA B 95% L BESR I 43 B A5 B AL &)
1~9 Xt N\ B HGC-27 4 it AT 40 f ik ek i ik » 45
FER, AW 1. 3. 8 X HGC-27 4 B — &
AHIER, JL ICso {7071y 8.76. 16.34. 25.28
umol/L.  BH:XT HE 25 I EA 1) 1Cs0 {59 3.2 pmol/Ls
HAb &I TIMHEIER (R 2).

R2 AW 1~9 3t HGC-27 4 AmAIINEI1ER
Table 2 Inhibitory effects of compounds 1—9 on HGC-27 cell

WwEY ICs0/(umol L.7%)

1 8.76
2 >50
3 16.34
4 >50
5 >50
6 >50
7 >50
8 25.28
9 >50
5% 3.20

4 1ig

AT I I ) 4o A 950 £ BE SR B 4k 2
BRAT AT B, HRERTE 9 MEAY, B 1A
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FHEBEYT S E] DR B R R, 2k
WAEPEA —E PR PR3 B RS e,
BRI, X 9 MEAYIEATPUMR IR IR L, AR E
a1, 3. 8%f HGC-27 HiEdiiu B — &
MAIHIER, i, tb&Y 1 M I1Cso H N 8.76
pmol/L, R BAAHSA A B b 04k & vl LIAE i
TEMIBTIIRE 254 W AR N R X SJ 245, s
PR Tz R, AELE P A0 Fo7 s obL i AT T AR T
A, R TN E T R AR ZEY . £E
TSR AH A LA 27 170 DA SR L H A BOE R R 3 B8
T AR, i S 2 A E SR R AR .
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