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We studied the bioactivities of constituents from two tropical medicinal plants, Cunila spicata and Hyptis fascicula-
ta. These plants found in Brazil belong to the Labiatae family. Four known compounds obtained from these herbs were
identified as 3«, 24—dihydoxylurs—12—-en—28-oic acid, betulinic acid, aurantiamide acetate, and aurantiamide benzoate
by spectroscopic means. 3, 24—Dihydoxylurs—12—-en—28-oic acid has potent inhibitory activity against Streptococcus
salivarius, Streptococcus pneumoniae, Streptococcus pyogenes, and Porphyromomas gingivalis. Aurantiamide benzo-
ate exhibited moderate inhibitory activity against xanthine oxidase. It was clarified that herbs Cunila spicata and Hyptis
fasciculata are effective against bronchitis and gout.
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TV URBOI T YUY Y (Leucoseptrum
stellipillum) , 9 7 FF VUV EOTY F /) ¥ LTV T
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WGV ICDOWTHHME L. 416, Hyptis fas-
ciculata 1213, I SIS DEEMN TLC I X
STTPHESNIDOT, pEEEEZITV, 2HOLE
3,4 %57~ N5 I1TEHA O dipeptide ana-
logues ThH 5 Z EMNGho iz,
INSOEW1—41I2DO0T, ThEh, 43K
ELTRBEMSN TN S EY) Z2Z & L CTEYIENER
Bafiolll 3, 2,3 0FMBMANMESH, &
B EEBOBAREERIET 2 LN TE/ZDOTH
HT 5. KT, (LAY, 41285 EWiE AR
DOHEFBEE TR, FEVEYORETH 5.

£ B o #

IR A% ;)L Horiba FT-720 #, EI-MS Z X
27 RMIVIFEAE T HX-100 % (20eV), NMR A X
27 & JLid Bruker AVANCE 600 %! (tetramethylsi-
lane Z N ERAZHE, 'H 1% 600 MHz, *C % 150 MHz
THIE) ZHAWTHEL =, BLOEL 707
757 14— (CPC) It > a—F% LLB-M #
HPLC |3 H A4yt PU-2000Plus % % iV /=, et
13 H At DIP-370 Bl W THIE L 7=,

1. HHERUERE ST OlNICTEAL
7= Poejo (Cunila spicata, Code B-192, F&AEH[ 1
Tick-o TCRESNSE) 1.9kg 2%, A5 J—
VTS5 MR L7z1g, Wiz, BREL /2. il
1% 250g Thorz. KemarooiRibh, Bk
IF, 1-7% 7 —)VENERGBLL 2. SEEERD
HEEL, 62.9g,222g,193g THo/=. rooiR
IV AIBEEE (45X400 mm+30X300 mm) D
LZEfi>T, U B )LD MPLC system 12Xk 3 7
O NI IT 4 —%fro7. NFH, XL,
yooaiR)bs, BEBEIFIV, 7 E2, AY /=)L
ENEWCIEHE LU7=. CHCL &7, CHCL-EtOAc T
HML/~z75273 3213 CPC Zf7> 7. (CHCl—
CH;OH-H,0; 4 : 4 : 3) DOAEE T 800 rpm D [A]
iZ)H E, 3.2ml/min Qf#E T ERHETIT - 2.
Triterpene 2 587 57 2 3 >3 & 512, HPLC
(ODS column, solvent; CH;O0H : H,0 ; 50—80%)
TH® L. 25U 7T, B-sitosterol fx (X% DEEE
wEALEW L, 2 355N T,

Hyptis fasciculata 70 % O, 708t © H L5
WHRERLZHRITHLSREHELTNnS.Y 200
Z o)y LAvEfRE#Z S 512, MPLC, CPC TH

</ EEL, HPLC ZHW LR EFAEOSGH TS
W3, 4 2157~

1-1. k&1, EESHRS (EtOH). mp 260
—262°C. EI-MS m/z: 472 (M*), 436, 424, 248, 203,
133. IR (KBr) cm~!: 3460, 2933, 1691, 1456, 1020.
'H-NMR (CsDsN) ¢: 0.91 (3H, d, J=6.4 Hz, H-
20), 0.94 (3H, s, H-25), 0.95 (3H, d, J=6.5 Hz, H-
19), 1.04 (3H, s, H-26), 1.11 (3H, s, H-27), 1.61
(3H, s, H-23), 2.29 (1H, br dd, J=13.5, 13.5 Hz, H
-18), 2.60 (1H, br d, J=11.3 Hz, H-18), 4.06 and
3.80 (each 1H, d, J=10.8 Hz, H-24), 4.42 (1H, s, H
-3p), 5.47 (1H, br s, H-12). ®*C-NMR (CsDsN) ¢:
15.7 (q, C-25), 17.07 (q, C-29), 17.15 (g, C-26),
18.7 (t, C-6), 21.1 (q, C-30), 23.3 (g, C-23), 23.51
(t, C-16),23.52 (q, C-27),24.6 (t,C-11),26.1 (t, C
-2), 28.3 (t, C-15), 30.8 (t, C-21), 33.7 (t, C-7),
33.8 (t, C-1), 37.1 (s, C-10), 37.2 (t, C-22), 39.16
(d, C-20), 39.21 (d, C-19), 39.9 (s, C-8),42.2 (s, C
-14), 43.6 (s, C—4), 47.82 (d, C-9), 47.82 (s, C-17),
49.8 (d, C-5), 53.4 (d, C-18), 65.5 (t, C-24), 69.8
(d, C-3), 125.7 (d, C-12), 139.2 (s, C-13), 180.1 (s,
C-28).

1-2. {k&ip2. A BHIR S, mp 289—291°C.
EI-MS m/z: 456 (M), 438, 395, 248, 189. IR (KBr)
cm~!: 3454, 2939, 1689, 1455, 1232, 1037. '"H-NMR
(CsDsN) 0:0.80 (3H, s, H-26), 0.99 (3H, s, H-24),
1.04 (3H, s, H-25), 1.05 (3H, s, H-27), 1.21 (3H,s,
H-23), 1.74 (1H, t, J=11.4 Hz, H-18), 1.77 (3H, s,
H-30), 2.72 (1H, m, H-13), 3.44 (1H, t, J=8.0 Hz,
H-3a), 3.51 (1H, m, H-18), 4.93 and 4.75 (each 1H,
s, H-29). "C-NMR (CsDsN) ¢: 14.6 (q, C-27),
16.0 (q, C-24), 16.09 (q, C-25, 26), 18.5 (t, C-6),
19.2 (q, C-30), 20.9 (t, C-11), 25.8 (t, C-12), 28.0
(t, C-2), 28.4 (q, C-23), 30.0 (t, C-15), 30.9 (t, C-
21), 32.6 (t, C-16), 34.5 (t, C-7), 37.2 (s, C-10),
37.3 (t, C-22), 38.3 (d, C-13), 39.0 (t, C-1), 39.2
(d, C-4), 40.9 (s, C-8), 42.6 (s, C-14), 47.5 (d, C-
19), 49.5 (d, C-18), 50.7 (d, C-9), 55.7 (d, C-5),
56.4 (s, C-17), 78.0 (d, C-3), 109.9 (t, C-29),
151.4 (s, C-20), 179.0 (s, C-28).

1-3. {E&¥3. EASIKRHE (EtOH-H,0).
mp 183—185°C. [a] D —35.61 (¢ 0.41, CHCl,) . EI-
MS m/z: 444 (M*), 384 (M*— CH,;CO,H), 353
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(M+—-Benzyl), 293 (384 - Ph—-CONH), 252, 224,
146, 105 (Benzoyl), 77 (Phenyl). HR-EI-MS m/z:
444.2068 (Calcd for CpyHxN,O,: 444.2049). IR
(KBr) cm~!: 1726, 1660, 1631, 1533, 1261, 696. 'H-
NMR (CDCl;):2.02 (3H, s, H-2"), 2.75 2H, m, H
-3’),3.22 (1H, dd, J=6.0, 13.7 Hz, H-3), 3.08 (1H,
dd, J=8.3, 13.7 Hz, H-3), 3.84 (1H, dd, J=4.2,
11.3 Hz, H-1"), 3.93 (1H, dd, J=5.0, 11.3 Hz, H-
1), 4.81 (1H, dd, J=7.8, 14.1 Hz, H-2), 7.06 (each
1H, d, J=7.4Hz, H-5", 9), 7.24 (each 1H, m, H-
6,8),7.13 (1H, m, H-7"), 7.43 (each 1H, d, J=7.6
Hz, H4",67), 7.52 (1H, d, J=7.4Hz, H-5"), 7.71
(each 1H, d, J=7.4Hz, H-3",77),6.16 (1H, d, J=
8.5Hz, NH-8), 6.83 (1H, d, J/=7.6 Hz, NH-a) . *C
-NMR (CDCly): 20.60 (g, C-27), 37.30 (t, C-3"),
38.32 (t, C-3), 49.34 (d, C-2), 54.88 (d, C-2),
64.54 (t, C-17), 127.21 (d, C-7), 128.67 (d, C-5,
9, 126.82 (d, C-7), 127.17 (d, C-3", 77), 128.72
(d, C-6, 8), 128.82 (d, C-47, 6"), 129.23 (d, C-6,
8),129.42 (d, C-5,9), 132.01 (d, C-5"), 133.82 (s,
C-27), 136.75 (s, C-4), 136.86 (s, C—4"), 167.34 (s,
C-17), 170.55 (s, C-1), 170.98 (s, C-17).

1-4. {tEW4.  EEEIKRE (EtOH-H0).
mp 210—211°C. [a]D* —19.75 (¢ 1.62, CHCl;) . EI-
MS m/z: 506 [M]+, 415, 385 (M*— CH;CO,), 294
(385 - Ph—CONH), 252, 224, 146, 105 (Benzoyl), 77
(Phenyl) . HR-EI-MS m/z: 506.2215 (Calcd for Cs,
H;oN,O,: 506.2206). IR (KBr) cm~!: 1747, 1637,
1531, 1214, 696. 'H-NMR (CDCl;+CD;0OD) ¢:
2.92 2H, d, J=7.6 Hz, H-3"),3.17 (1H, dd, J=8.5,
13.9 Hz, H-3), 3.30 (1H, dd, /=6.3, 13.9 Hz, H-3),
4.07 (1H, dd, J=5.6, 11.2 Hz, H-1"), 4.46 (1H, dd,
J=4.0, 11.1 Hz, H-1"), 4.82 (1H, dd, J=6.2, 8.6
Hz, H-2), 7.22 (each 1H, m, H-5", 9"), 7.25 (each
1H, m, H-6", 7", 8"), 7.34 (each 1H, t, J=7.6 Hz, H
—4”, 6”), 7.38 (each 1H, t, J=7.9 Hz, H-4",6"),
7.46 (1H, tt, J=1.2, 7.3 Hz, H-5"), 7.49 (1H, tt, J
=1.2, 7.3 Hz, H-5"), 7.69 (each 1H, m, H-3", 77,
37, 77, 6.62* (1H, d, J=5.9 Hz, NH-o), 6.68*
(1H, d, J=7.9Hz, NH-$) [*measured in CDCl,].
BC-NMR (CDCl;+CD;0D): 37.66 (t, C-3"), 37.71
(t, C-3), 51.35 (d, C-2"), 55.80 (d, C-2), 66.28 (t,
C-17),127.29 (d, C-7"), 127.62 (d, C-7), 127.94 (d,

C-37,77), 128.04 (d, C-3”, 77), 129.05 (d, C-4”,
67, 129.15 (d, C-6, 8), 129.17 (d, C-6, 8"), 129.23
d, C-47,6"),129.82 (d, C-5", 9), 129.89 (d, C-5,
9), 132.18 (d, C-77), 132.56 (d, C-5"), 134.34 (s, C
-27),135.04 (s, C-2"), 137.66 (s, C—4), 138.37 (s, C
-4, 169.69 (s, C-17), 169.80 (s, C-17), 172.79 (s,
Cc-1).

2. PIERAEB  Table | I RTHEBEITHT D5
B DB, WORE, MAREORB/REDRE
M DWW TIISCRRFL#E D H 5 TIT o 72, 1010 BFifkiE
FnEFEnEHPICRLTWS, HEL RN
DMSO IZIEfEL, DWT PBS (U > EEREME b4 3
BfEAK) THRL T 10ug/ml LD IEWREZT-o
Z. WHRELT, ERBOBDO LR L, BO
W ZHET S R/NEETHS MICIZ 0% L LD
B OBHHETS > THRE L.

3. Xanthine Oxidase @ fH = & 4 X E& Xan-
thine oxidase {3 Sigma L& D% & (Grade 1IV) %
WAL, L& RISEKIE, 10mmol/l xan-
thine {&# 0.06 ml, DMSO IZ{&f# L 7= i BHE W 0.06
ml, & 0.1 mmol/l EDTA %% 40 mmol/1 O ki
7 b U ARBEEER (pH 10.0) 2.76 ml 25725 T
W5, RISIEHRIZ 25°C T 0.12 ml @ xanthine oxi-
dase (0.04 units) 7 Az 90 FPRi] 293 nm D% £ T
HEZBHML -, ERICBT 23> bo—)Lididk
BIR & [F & D DMSO TEEMA TiTo 7=, RED
BRI IEE DB L TS n 5HE L

7‘:‘ 12,13)
] R

1. {kEYWOEBM EFRTE  Cunila spicata
(Sprengel) Benth 7 5 38 X 1% 4 #{3 Poejo &I
WEN5EET, TRIUTRIED, FiT, [QUEXRIC
AWwa) EHEBENEINTNS.Y ZOEFEIZDN
TP « )L X #EMEY R, monoterpene glycosides
DRI N ERE SN TWS, BICHREL Tns
K PE AR SR D o BEFRIED S IZIT R U HIET, ZOH
M SILEY O BERIE 2 T > 72, HlH, 0B K
WO, silica gel Z I L 7z MPLC (JE#R
KO zTI7 1 —), WHEBOSEIZES CPC
(centrifungal liquid-liquid partition chromatography,
EHLRZ 7O N7 57 4 —), @O ODS
NI LZMWEZHPLC ZDKRLEMLT, X7



392

Vol. 127 (2007)

O REEEDITLEY L, 2 2157,

{tE&Y 11EI NMR ZX7 MLIZL>T1 DO
KA (PC:6139.2,125.7, 'H: 05.47d), 2DOD 2 #%
AFI)VHE: ('H: 60.95,0.91) Z#5, £/KD NMR
AR MIVLDF ¥ — b KD triterpenoid @ ursane
type Db S EHEE L7z, C, D, EE® NMR Z X
27 MU ursolic acid & K<L TW3. 10 A, BERIZ
DWTIE, 2D-NMR A X7 RV OHEIFEIC L > Tt

N 9 H H
5" / \2" “ N ¥2 || N y2
—/ +da b
6 7 3 CH2 3 CH2
. 4 c o N
N
8 6
7 7

Aurantiamide acetate (3) R =CHz (C-No2™)

3

Mc#Et L7z, 2 D® hydroxy groups (‘H: ¢ 3.80
(doublet), 4.42 (singlet)) 1%, 'H-'H COSY %
HMBC ZARXR7 MinsZENEH, C-3 & C-241C
EELTWASZEERKL Tns. NOESY cross
peaks (H-38/H-23, H-38/H-24, H-24/H-25, H-
25/H-26) %, L&YW 113 3¢, 24—dihydoxylurs—
12—en—28-oic acid E{RE L /=, SCHkE & K< —%
L7272, ER T Z D& 51 3o-hydoxy 25D ur-

4 Methoxynepetaefolin (7)

Aurantiamide benzoate (4) R= L@ 5"

7m

&

R, R,
OH
Cirsimaritin (6) OH

Cirsilineol (5)

OH
OH

Pedalitin (8)
Baicalein (9)

R, R, R;
OCH, OCH; OH
ocH; H OH
OCH; OH OH
OH H H
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sane type DILEMWIB LW EREINTNS, D
L& 2 & 'H-, *C-NMR, 2D-NMR Z X7 ~L D
AT &E Rk DTF —# 12 & > T, betulinic acid & [d]
L ® ZOEENSILED 1, 215 5NT=DIX
HDHTTH%.

7z, MULSBERIZ2AMT %V F O Hyptis
Sasciculata Benth |$ TRIU THgJE, K &0, T,
SLIATHNG] LREHEINTNS. Y ZOoXH
O D) THEHE LGRS 2R 2 &L,
ZDAEHEMNSIIBEIZ, 3D diterpene” & 2 D
anti-Helicobacter pylori {5 % ¢ D flavonoe % 15T
W3 .8 4E, 525k Z HPLC (ODS 15 4)
Lo T, rEE KELT, 2EOlEm 3, 4 525
7z,

L&Y 3 @45 FRiF CpyHuN,04 TIR AR K
JVIn 5, ester & amide @ groups D fF1E (1726,
1660, 1631 cm~!) %, £/ "C-NMR X0 350D
carbonyl groups (4170.98, 170.55, 167.34) D{FLE
B L TS, 201 D13 acetyl group T, %D
IZ amide bonds Td 5. Amide group T i D & 3%
%D —EBIL 'TH-"H COSY Z X7 h)Lin5—N (o)
—C(Q2)—C@B)—, —N(p—C@2)—CcU)—, C2)
—C@B)—&FEINS. I5ITHMBC AXRY ML
I2&> 7T, H-2/C-1, NH-8/C-1, H-2'/C-1, H-2/
C-1”, NH-o/C-1", H-3”/C-17, H-1"ab/C-17, H-
2” /C-17, H-2/C-4, H-3ab/C-4, H-2"/C-4", H-3’
ab/C-4'" BT N7z, F/=, NOESY cross peaks
Iz& v, NH-o/H-2, H-2/H-3ab, NH-3/H-2", H-
2’/H-3"ab NS Nz, LA EOKER, {LEW 31X
aurantiamide acetate (N-benzoyl-1-phenylalanyl-1—
phenylalaninol acetate) &#E L7z, Ji eI SOk
fEE—HL7=DT, kSRS HEEL &, 1920

L& 4 © 537 Rid CiH3N,04 TNMR 2 X7
FV3EEw 3 EX<BPUTW5S. 'H-'H COSY K
"HMBC A X7 MLin 5ALEY 3 D acetyl group
7% benzoyl group ICfXb->72dbDEEZENS.
Benzoyl group IZH W T H-37/C-170 HMBC Z X
7 RIVHREHIENTNWS, LS TEaYw 413
aurantiamide benzoate &R E L 7z, 2V Aurantiamide
@ acetate & benzoate NHFT HDIL 2 HIH TH
7&‘ 22)

2. MBEVEMHEBREEEE e 1-—41C
DT, AEEL TRk ENZENTHT 2z

Table 1. Inhibitory Activity of Compouds 1 and 2 against
Bacteria

ICy (ug/ml)*
Bacteria tested B E—

1 2

Gram positive

Staphylococcus aureus DMSO 346 >100 >100
Streptococcus mutans RIMD 3125001 25—50 >100
Streptococcus salivarius GIFU 8326 10 >100
Streptococcus pneumoniae Type-1 5 >100
Streptococcus pyogenes E-14 5 >100
Gram negative

Escherichia coli K-12 >100 >100
Helicobacter pylori NCTC 11637 50 50
Porphyromonas gingivalis GAI 7802 5 >100

* 1Cqy were defined as the inhibitor concentrations which produced
90% growth inhibition.

Table 2. Inhibition of Xanthine Oxidase Activity by Com-
pounds

comund A 155
From Hyptis fasciculata

Methoxynepetaefolin (7) 0.0+0.0 100<<
Aurantiamide acetate (3) 9.8+2.8 100<<
Cirsimaritin (6) 20.6+2.6 100
Aurantiamide benzoate (4) 34.4+12.5 70.0+18.0
Cirsilineol (5) 45.6+1.4 57.1+3.0
Other positive compounds

Pedalitin (8) 66.0+5.0 18.24+4.2
Baicalein (9) 82.0+2.5 7.7+0.5

o7 L&MW1, 212DV TIEHIEEERR 21T
W, Table 1 IZ/RT KO fERESL. £z, bH
W3, 4 ITDONWTIIERAFERRBR 21T, Table
2ITRT KD kR E572.

e =

43K Cunila spicata 73% [E PR E X RITH NS
LRINTNDHZELD, Tablel DL S ITAED
MR HAE S DI T 2P IR Z R THZ.
{b&aw 2 I3IEMEIT RN 720%, L&Y 113tk
DFE K & 75 5 Streptococcus mutans 17 55 W IE 14 A3
HO, 51T, HEHEERE D S. salivarius (2R G
), S. pneumoniae (LR ERCMMRZ G EH Z
T H), S.pyogenes ({LIBMRIERE), 7 T LEM
58 @ Porphyromomas gingivalis (1% &% 2 B9
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BHE) TR LT, ARRbEEEZRUZ. S mu-
tans 2% D PLEIEMEIC DWW TIE, ursolic acid %
pomolic acid (19-hydroxylursolic acid) ZHZN/E
HERH O,V EEY VITIXTEE RN Z &3 b
& & DRk EEBREEW, DL EORIE I L TREY
1A RPIEEEZRD 2 LI NZDIRS
E3#DTTH S, {LEY 2 D betulinic acid 1213
N5 OIERIR 72N> 7eh, £ OFFERTIE HIV-
1 virus I[ZEERBHBFE R Z R > TW D EHE
ENTWB. ™ x7z, {bt&W1, 213 Helicobacter
pylori \ZBE L TRIHWHIEER L RS /2.
— %, 4 # Hyptis fasciculata DFEZ D 1 DT
EE ICHIRBH D EL SN TNV, T, iF
HLUTHESN/ALEMITH LT, REEERZHEET
%, 972 bB, xanthine oxidase D [HZEIE M 2 N
2. L&MW 3, 4 LIS HicE 5 /=, flavonoids
diterpenoids IZ DWW T HFEE % L /=. Diterpenoids
DX DB TITOWTHRNED, &< IEEIT
Isino7z. LinL, L& 3, 4 & flavonoids |3 Ta-
ble2 DX ITHEMNH o=, (LEWI L4 T34
DHEEMENHR <, ZHUT acetate & benzoate D&
WIZEZHDT, BARENRKRESZEL TNDLEE
Z 53 %. Aurantiamide acetate O £ FRIE 4 58 Bk D
W12 D W TIE, anti-inflammatory, anti-allergic
properties,?¥ cysteine proteinases?® D FHEIEE, su-
peroxide radical JE/ERHE 72 ENH B A, auran-
tiamide benzoate D AEHIHEMEIZ D VW TH Nz DIES
E2RFMWHTTHo7z., LML, IEENERNDIT
flavonoids 5, 6 T& ¥, anti-oxidant D ZEIT HB W
TH 4 S N7 pedalitin? > baicalein?? 12 ft X 3T
EMEEW, 724, A O HFIZ xanthine-oxidase D
HEEE 2R OGP NERS L, 2fel
TRHBIZHIRDOHZHDELTEZBNS.
UEDEDITEFEDOINTDONT, HEEL s
WMERWT, (LAME 1 DOEHEDBEKRZEDEL
S HETIHHTESLNE NI IAZE T LD, &
SICEMRFEMCHINNIED> &, Thsofk
BUNFOMENHAS N LR D EE RS,
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