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Chemical Constituents from the Twigs of Garuga forrestii
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Abstract: Ten compounds were isolated from the 95% ethanol extract of the twigs of Garuga forresti. On the
basis of the spectral data, they were characterized to be 13« ,14B,17a-lanosta-7 ,24-diene-13,3B-diol (1), stig-
masta-5-ene-3B,7a-diol (2), stigmasta-5-ene-3B,7B-diol (3), stigamastane-3,6«-diol (4), B-sitosterol (5), cate-
chin (6), (Z)-ferulic acid tetracosyl ester (7), (E)-ferulic acid tetracosyl ester (8), 4-hydroxybenzoic-3-methoxy

acid (9), and 4-methoxyindane (10). All compounds were isolated from this species for the first time.
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kW ( Garuga forvesti W. W. Smith )& B
Bl(Burseraceae) H 3k 4 B (X =M B )Y . XK@
HYEREE 4, 52 0%5M (G
Sfloribunda) . Y6 H3LPH(G. pierrei). FIH H3LW(G.
pinnata) MKW (G. forrestii), HRETZBHY RE
Bt LA AR A HEEY, MBS
H PRI =5 AR R R B Y. AR E IKIGE
HLW(G. forresti) ALFE LA o

1 FERLRIIT 5
1.1 4

SEISH R 3k (Garuga forvesti) B 1 F 2004
F10-11 ARRET o TR A A, ZEBR

W7 H A :2007-05-09 % HH:2007-07-16

RGBT, ByiE, B B P E BB R R
R R BB, FEiEFR 4% (C.200410002)
AT E B =B R bR A

1.2 {88

EI-MS Hi HP 5988A GC/MS %l Ji i {3 ) 52 ;
NMR 7& Bruker AM-400 U8 4% R AR AL I 5
HZEPTRERE (200-300 H) X )2 E Wik B GF,,
(10-40 pm)¥HH BIFHA LT i ; #2(TLC)
R 254 nm 55MT, HLIBE 5% H,SO,-Z B
WUE B

1.3 #BEHMSEH
B R B LR AL (3100g) LI95 % L BER

BESHH . TEEHE T B GEHIEFR007327); BR ARFHEE LT H(30760031) %8
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HRE 3 K, Bk 3 d, HIRBUE S H G BUEK 4
RREL 200 g; HILEBE ST 4 LEBKS,
KU F A g KA R B FNIE T BEZE R 3
W, AR EIA MR ALY 22 g LR LERZEEY)
94.5 gFNIE T EEZEHY 30 g

AT AN R & TR R 43 08 s AR 2 AT (3
fik- LR CBRUERE )5 7 ik i 3G 1Y) 9 843, Fr.
3(5.0 g)BRE AL BT (A TMEE: ABH =4:1), Hril
—FAE Rk, AHZRIBES R, BELEY
5, Fr.5 4y bR, HAMB: 2RZ
fig =8:1 #1322 110, Fra (1.5 g)fEte
RERCH A I : LR ZBE(1S D) FFRARE B,
WKIBEMLE 6. 3 Fld, Fr.6 (2.0 gyHFre EREK
A IR : DFF R B VRN, S 2 kil
AHWHE BRI A, K =30 A ek
JEEHE P A ik R =601 Be 20 B3 R4k &8 1
M8, Fr.7 (1.5 g)dFit bk A A hilk: IR =
4.1 Pefit, &m &2 EPTLC, &5 R =5
DREULEY 4 1T, Fr8 2.5 gk BakH A
AIhEE: PREA =41 BB LG 9.
1.4 ZEHETE

Em1 LasREE, "C NMR (CDCL)
8:76.6(C-1, CH), 37.8(C2, CH,), 75.7(C-3, CH),
38.9(C4, C), 49.5(C-5, CH), 24.1(C6, CH,),
117.6(C-7, CH), 145.8(C-8, C), 49.1(C9, CH),
40.9(C-10, C), 21.3(C-11, CH,), 34.1(C-12, CH,),
42.9(C-13, C), 51.1(C-14, C), 34.0(C-15, CH,),
282(C-16, CH,), 53.1(C-17, CH), 14.3(C-18,
CH,), 7.4 (C-19, CH,), 35.1(C20, CH), 18.5
(C21, CH,), 35.0 (C22, CH,), 252 (C-23, CH,),
125.0 (C-24, CH), 130.8 (C25, C), 25.7 (C-26,
CH,), 17.6 (C27, CH,), 21.9 (C-28, CH,), 27.1
(C29, CH,); '"HNMR (CDCL,) §:5.23 (1H, m, H-
7), 5.07 (1H, t, J=7.0 Hz, H-24), 3.50 (1H, dd,
J=12.0, 3.8 Hz, H-1), 3.25(H, dd, J = 11.0,
4.0 Hz, H3), 1.66 3H, s, H26), 1.58 (3H, s, H-
27), 0.96 (3H, s, H-28), 092 (3H, s, H-29), 0.88
(3H, d, J= 6.0 Hz, H21), 0.84 (3H, s, H30),
0.79 (3H, s, H-18), 0.77 3H, s, H-19); EIMS m/z
(rel. int.):442 (2.2), 427 (6.8), 409 (2.6), 391 (1.1),
329 (1.9), 289 (1.1), 271 (2.5), 201 (5.9), 159
(3.6), 145 (17), 135 (15.6), 119 (25.2), 105 (37.6),

95 (51.1), 81(41.1), 69 (51.3), 55 (78.1), 41 (100),
a2 IAERBE, °C NMR (CDCL)
3:36.9(C-1, CH,), 31.3(C2, CH,), 71.3(C-3,
CH), 41.9(C4, CH,), 143.4(C-5, C), 125.4(C,
CH), 65.3(C-7, CH), 37.5(C-8, CH), 42.1(C9,
CH), 37.3 (C-10, C), 20.7 (C-11, CH,), 39.1 (C-
12, CH,), 42.2 (C-13, C), 49.4 (C-14, CH), 24.2
(C-15, CH,), 292 (C-16, CH,), 55.7 (C-17, CH),
11.6 (C-18, CH,), 18.9 (C-19, CH;), 36.0 (C-20,
CH), 18.2 (C21, CH,), 33.9 (C22, CH,), 28.9 (C-
23, CH,), 45.8 (C24, CH), 29.1 (C-25, CH), 18.7
(C26, CH,), 19.7 (C27, CH,), 23.0 (C28, CH,),
11.9 (C29, CH,); 'H NMR (CDCL) 8:5.28 (1H,
brs, H6), 3.52 (1H, m, H-3), 1.03 3H, s, H-19),
0.91 (3H, d, J=6.5 Hz, H-21), 0.84 (3H, s, H-
26), 0.82 (3H, s, H-27), 0.80 3H, t, J= 6.3 Hz,
H-29), 0.65 (3H, s, H-18); EIMS m/z (rel. int.):430
(1), 412 (24.6), 398 (6.8), 271 (1.3), 253 (1.6),
175 (4.7), 161 (9.6), 145 (9.5), 107 (18.1), 95
(24.6), 81 (28.0), 69 (29.5), 55 (52.6), 43 (100),
LEW3 Tt BHEEdER.
e TasRME, °C NMR (CDCL)
3:37.3(C-1, CH,), 32.2(C2, CH,), 71.2(C3,
CH), 41.6(C4, CH,), 56.2(C-5, CH), 29.7(C-6,
CH,), 69.5(C-7, CH), 34.3(C-8, CH), 53.8(C9,
CH), 36.1(C-10, C), 21.1(C-11, CH,), 39.8(C-12,
CH,), 42.6 (C-13, C), 51.6 (C-14, CH), 23.0 (C-
15, CH,), 28.2 (C-16, CH,), 56.2 (C-17, CH), 11.9
(C-18, CH,), 13.4 (C-19, CH,), 36.3 (C20, CH),
19.0 (C21, CH,), 33.9 (C-22, CH,), 24.2 (C-23,
CH,), 45.8 (C24, CH), 29.1 (C-25, CH), 19.8 (C-
26, CH,), 18.7 (C27, CH,), 23.0 (C28, CH,),
11.9 (C29, CH,); '"HNMR (CDCL) §:3.57 (1H, m,
H-3), 3.40 (1H, m, H6), 1.03 (3H, s, H-19), 0.91
(3H, d, J=6.5 Hz, H21), 0.84 (3H, s, H26),
0.82 (3H, s, H27), 0.80 (3H, t, J= 6.3 Hz, H-
29), 0.65 (3H, s, H-18); EIMS m/z (rel. int.):432
(2.6), 414 (3.3), 400 (1.2), 273 (1.7), 249 (3.1),
231 (13.6), 213 (7.0), 161 (5.0), 141 (12.5), 123
(15.1), 109 (16.8), 95 (56.8), 81 (33.2), 69 (36.3),
55 (62.4), 43 (100),
LEWMS Lot BHEEdER.
kEwme HAMEMK, "C NMR (CDCL) 3:
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82.0 (C2, CH), 67.6(C-3, CH), 28.2(C4, CH,),
157.1(C-5, C), 95.4(C6, CH), 156.6(C-7, C),
94.6 (C8, CH), 156.1(C9, C), 99.8 (C-10, C),
1313 (C-1°, C), 115.1(C2°, CH), 145.1(C3’,
C), 145.0(C4’, C), 114.7(C5’, CH), 119.3(C-
6’ , CH); "HNMR (CDCL) 5:6.89 (1H, d, J= 1.8
Hz, H2’), 6.76 (1H, dd, J= 8.1, 1.8 Hz, H6’),
6.73 (1H, d, J= 8.1 Hz, H5’), 6.01 (1H, d, J=
24 Hz, H8), 5.85 (1H, d, J= 2.1 Hz, H6), 4.52
(1H, d, J= 7.8 Hz, H2), 3.98 (1H, dd, J= 7.2,
5.4 Hz, H3), 2.87 (1H, dd, J= 16.2, 5.4 Hz, H-
4a), 2.52 (1H, dd, J=15.9, 8.4 Hz, H4b),
HEW7T LaEARME, PC NMR (CDCL)
$:123.0(C-6, CH), 115.6(C-5, CH), 147.9(C4,
C), 146.8(C3, C), 114.7(C-2, CH), 127.0(C-1,
C), 144.6 (C7, CH), 109.3 (C-8, CH), 167.4 (C9,
C), 55.9 (C-10, OCH,), 64.6 (C-1’, CH,), 31.9
(C2°, CH,), 29.7-28.8 (C-3’-C21", CH,), 26.0
(C22°, CH,), 22.7 (C23’°, CH,) 14.1 (C24’,
CH,); '"H NMR (CDCL) 8:7.60 (1H, d, J= 16.2
Hz, H-7), 706 (1H, d, J= 16 Hz, H2), 7.03
(1H, dd, J=16, 8.1 Hz, H6), 6.90 (1H, d, J=
8.1 Hz, H-5), 6.28 (1H, d, J= 159 Hz, H-8), 6.08
(1H, br s, OH4), 4.19 (2H, m, H-1"), 3.90 (3H,
s, H-10), 0.87 (3H, t, J=6.3 Hz, H24"); EIMS m/z
(rel. int.): 530 (4.3), 502 (6.8), 194 (100), 177
(86.8), 150 (22.9), 145 (23.3), 137 (25.1), 117
(10.0), 83 (9.8), 69 (19.1), 57 (38.6), 43 (49.3),
hEws8 FTfsREA&, °C NMR (CDCL)
5:123.0(C-6, CH), 115.6(C-5, CH), 147.9(C4,
C), 146.8(C3, C), 114.7(C-2, CH), 127.0(C-1,
C), 144.6 (C7, CH), 109.3 (C-8, CH), 167.4 (C9,
C), 55.9 (C-10, OCH,), 64.6 (C-1’, CH,), 31.9
(C2°, CH,), 29.7-28.8 (C-3’-C21", CH,), 26.0
(C-22°, CH,), 22.7 (C23’, CH,),14.1 (C24’,
CH,); '"HNMR (CDCL,) 8:7.06 (1H, d, J= 1.6 Hz,
H-2), 7.03 (1H, dd, J= 1.6, 8.1 Hz, H6), 6.90
(1H, d, J=8.1 Hz, H-5), 6.78 (1H, d, J=13.9 Hz,
H-7), 5.83 (1H, d, J= 13.9 Hz, H-8), 4.19 (2H,
m, H-1"), 3.90 (3H, s, H-10), 0.87 (3H, t, J =
6.3 Hz, H-24"); EIMS m/z (rel int.):530 (4.3), 502
(6.8), 194 (100), 177 (86.8), 150 (22.9), 145
(23.3), 137 (25.1), 117 (10.0), 83 (9.8), 69 (19.1),

57 (38.6), 43 (49.3),

HEWw9 IaEHRBE, “C NMR (CDCL)
5:122.2 (C-1, C), 112.8 (C2, CH), 147.4 (C3,
C), 151.4 (C4, C), 114.8 (C5, CH), 1242 (C6,
CH), 167.1 (C-7, C), 55.6 (C-8, CH,); "H NMR
(CDCL) 5:7.59 (1H, dd, J= 8.1, 2.1 Hz, H6),
757 (1H, d, J= 2.1 Hz, H2), 6.90 (1H, d, J=
8.1 Hz, H-5), 3.89 (3H, s, H8); EIMS m/ (rel
int.):168 (100), 153 (79.8), 125 (23.3), 97 (40.7),
79 (18.7), 53 (33.7)

LEW 10 LaEsHRAE, PC NMR (CDCL)
5:151.9(C-1, C), 133.6(C-2, CH), 129.2(C3,
CH), 116.1(C4, CH), 129.9(C-5, C), 126.0(C-6,
©), 51.5(C-7, CH,), 34.7(C8, CH,), 26.2(C9,
CH,), 65.0(C-10, OCH,); '"H NMR (CDC},) §:7.00
(@H, d, J=1.6 Hz), 6.80 (1H, dd, J = 1.6,
8.1 Hz), 3.77 (3H, s), 2.78 (2H, m), 2.48 (1H,
m), 2.20 (1H, m), 1.75 (1H, m), 1.67 (1H, m),

2 GRS

L&MW1 7€ TLC L 5% WBRIR-To/K Z BV
WO B 2221 6, 76'H NMR 3§, 4 2 M
B B R F155-:8 3.50 (1H, dd, J=12.0, 3.8 Hz,
H-1)H13.25 (1H, dd, J=11.0, 4.0 Hz, H3); 2
MR FES 8 523 (1H, m, H-7)# 5.07 (1H, t,
J= 7.0 Hz, H24); DA} 8 NMHHE(ES 5 1.66 3H,
s, H26). 1.58 3H, s, H27). 096 (3H, s, H-28).
092 3H, s, H29). 0.88 (3H, d, J=6.0 Hz, H-
21). 0.84 (3H, s, H30), 0.79 (3H, s, H-18)#10.77
(3H, s, H-19),”C NMR # DEPT %K & H %k &
Wiy FH1EAE 8 4~ CH, . 8 4~ CH,. 8 I~ CH. 6 T3
e, Hog 2 MBS CH., 2 410U & 145.8 (C, C-
8)#1117.6 (CH, C-7)LL K% 8 130.8 (C, C-25)#1125.0
(CH, C24), WL LEETHERLEY ST
KA CoHy00,, PN 6, &R, &k
AW ERE S 130, 14B, Ta-E B §-7,24-—
W-18,3p-Z R A &Y,

HEW2 716 TLC b 5% WHBR-To/K LB
WA ¥4, ' H NMR 4 1 A0 EF e
5:85.28 (1H, brs, H6), LG FHE B ) 5
¥R, C NMR I DEPT j%E £ HZ AW 5 F
FAE 6 4~ CH; . 10 4~ CH, . 10 4~ CH. 3 &5k, H
tf 2 ME4 CH, & 71.3 (CH, C-3)# 65.3 (CH,
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C-7). 1 MIUERIBRIE S & 143.4 (C5, O)F1125.4
(C6, CH), WRIEL LEBHEZLED TR
H CuH;,0,, AEFE R 5. LM TR,
AL A YIRS BIE 5 5 8538, Ta- B A
&%,

kEW3 7 TLC | 5% WHER-TL/K S BN
W 15 4, ' H NMR, “C NMR #1 DEPT % &
KNz EYELEY 2 K0, FEARZLR
LAY 2 H CT7 LN N 65.3, TFEL B
3 o C-7 kAR R 733, HUREIAL &4 3 ik
A% 2 1) 7-OH Z 19 Sk, &R, &iks
My B B R 5 B S-E3, TR- R A Y
A8, HoHBE NS 8-5-E-38,78-2 8, W%
g

HEWA 7 TLC | 5% WBER-ToK L BE
BB %A HNMR $4 2 M EEFRFHES S
3.57 (1H, m, H-3)#1 3.40 (1H, m, H6)L K 6 A~H
(55, C NMR FI DEPT B £ %AL& W4T
HFAE6 > CH,\ 11 4~ CH,, 10 4~ CH 12 M2
Bk, Hih 2 AMB4 CH S 71.2 (CH, C-3)#69.5
(CH, C-7), WHELLfEBHEZLED TR
H CuH,0,, AMEFIE N 4, EIMS 3~ HF
Bl 432, KNSR, XS BIEE
FEHHEY 3B, 6a-—EHEAY Y,

WEWS 75 TLC b 5% WBRR-To/K 2B
Wi L, Rk iEs A°-38-OH £ BE i 4R
fEf5E 8 3.52 (1H, m, H3)# 5.35 (1H, brs H-
6)."°C NMR # DEPT i& Bl R %L &4 F 977
1£ 6 I~ CH, . 11 4~ CH, . 9 A~ CH A3 g, Hp
A 1 AMEREGA 1 AXUEES 8 140.8 (C, C-5)
M 121.7 (CH, C-6), #¥EL {5 BT # &%k &
Yo 7R CoHs O, NMEFIEER 5. LXRIER,
BB BOEEIR S - M B A &Y,

HEW6 7E TLC I 5% WHER-TT/K L WY
BN EE G, HNMR P45 ERFETFHS 6.89
(1H, d, J= 1.8 Hz, H2’), 6.76 (1H, dd, J=8.1,
18 Hz, H6’), 6.73 (1H, d, J= 8.1 Hz, HS"),
6.01 (1H, d, J= 2.4 Hz, H8), 5.85 (1H, d, J=
2.1 Hz, H-6),"”C NMR #1 DEPT i B & H %L &Y
SFHEELA CH,. 74 CH 7 Mg, K
A 12 MURRTES . AT SCIE R, Hi
WEEURE SRR EAY G, BOEHEsE R ILE
P,

LEWT 254 nm EINT THRN, £ TLC
b 5% WARER-To K SEEVE WO B IS R, B
—PER R T A — K AR BB A — BT 2R
%, EIMS 475 HorF 8 R 530, FOBRBTERER i)
SR, BRKERITR I —1 24 BRI EEIR I
B, VP CIRR R, THRERXRE —NE
Hedysarum polybotrys 1l Pygeum africanum H#H
R EFLA Y (Z)PTEIR — T DUk RER "

LEWS 254 nm EINT TAHKN, & TLC
b 5% WBER-TO K Z BEVE WO i 1S R . B
— AP E — N KRR EEE S M — TR 5
5, BRI 7 M8 pifk B SEA FE Sk
BT BEMNIMNLEWT H =162 Hz, {LEW 8
Wt J= 13.9 Hz), HARPIEEIEER—H, EIMS i&[F
B R F B O 530, AR HH A B2z a,
i R P 5 R U Ay T 2 O G A s SR 2B
B SRR AL B W B G5 S 2 O (B) BT ERIR —
+ PU LR

HEWY 254 nm LIMT T A MREITEN, %
TLC FHEHBIRRE, 5% WHER-TC/K 2 B i
AR HNMR FHR A ZEIRBAEE T T
87.59 (1H, dd, J= 8.1, 2.1 Hz, H-6)#l 6.90 (1H,
d, J= 8.1, Hz, H5), — /M EBE R T 7.57
(1H, d, J= 2.1 Hz, H-Z)ﬂ:l 1 /l\qaﬁ%}ﬁ?{%%
3.89 3H, s, H-8),”C NMR #1 DEPT i [l £ i%
&Y FHFELE1 4 OCH, . 3 4~ CH 4 3
ik, XA 1 MxRERFS, R E2 MEH C
EIMS %485 HAr T80 168, HRIELL 158 T i
EHAEY A TN CGHO,, AMBREN S, &
TR SRR, XL B PR BEEUR 5 4-585-
3-HERERRIEARY G,

L& 10 254 nm FHBEIFN, 7E TLC L
5% WHRER-TO/K Z B VS B I #4 B B4 5, H NMR
HE 3 MFHREFES:87.00 QH, d, J= 1.6 Hz)
#156.80 (1H, dd, J= 1.6, 8.1 Hz), 1 MHEHE
F155(3.77), °C NMR 1 DEPT K £ H %k &
YWy FH1E#E 1 4 OCH;. 3 4~ CH,. 3 4~ CH#1 3
A2k, WL LR HEZLEY TR
CoH,O, NMEFBER S, LA SCRRIER , X
AR E WS E R 1-H R 2,3 EIHFR
Bel,

2%k
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