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Cytotoxic Constituents of Rhododendron brachycarpum
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*Korea Research Institute of Chemical Technology, Daejeon 136-702, Korea

Abstract — From the methanol extract of Rhododendron brachycarpum four triterpenes, three phenylpropanes and a diterpene
alkaloid were isolated, Their structures were identified as glutinol (1), 3p-hydroxyurs-12-ene (2), B-sitosterol (3), (E)-p-hydrox-
ycinnamic acid hexadecylester (4), (-)-rhododendrol (5), (+)-rhododendrol (6), 3f3-hydroxyurs-12-en-28-oic acid (7) and gray-
anotoxin I (8) by spectroscopic methods. Compound 8 showed moderate cytotoxicity against five cultured human tumor cell
lines with EDg; values of 3.21~4.05 pg/ml. The other compounds were of marginal activity against the tested cell lines.
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1020 polarimeterE ARg-slo] Z4s}gich, H- @ BC-NMR &
AEZL Varian VXR-5002 % Z3&3c}, EI-MS spectrum
FAB-MS spectrum< VG70-VSEG(VG Analytical, UK)YE AH-
3} 32, nitrobenzyl alcoholS matrix® AF8-3+% . Open
column chromatography+ Si gel 60(Merck, 70~230, 230~400
mesh ASTM Art. 77345 9385, Merck)e ARE315 ™, LPLC
= Lichroprep Si 60 Lobar®-A(Merck)®} Lichroprep RP-18
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20(Pharmacia)& AH2-3F3ith. LPLC pump: Duramat 80
(Prominent)S ARE-3193 T}, Preparative HPLCE refractive
index detecter$} HAISIL 100 silica 5um(length : 250 mm,
LD 10mm) column®} X ¥ Gilson LC 306 dual pump A}
£319dch. TLC plate= Kiesel gel ®F,s, precoated plate(Art.552,
Merck)2 AME3HITL, 5% A column chromatography& €=

17 Aok, 7]k Aok 17 i SF2 A8,

*£ % B

A2ollM Az oF 2kge] AET AVH-E MeOH £ o=
&2ollA B3 (63)) itk FENAE 719 F538l0) MeOH 9
2 250gE2 ¥Ren, ol FFF dEAIZ. F n-hexane,
methylene chloride(CH,Cl,), ethyl acetate(EtOAc) % #-butanol
(BuOH)Z &) 28 3] n-hexane(40 g) 2 methylene chloride
(30 LYo 2HE IFHE 855 Faith

satEel 2e|

n-Hexane #2(40¢)< silica gel column chromatography
(hexane : EtOAc=2: )& A3t 67112 & (H-1~H-6)C.8
Wrlem, H-2 $8(9 g)2 silica gel column chromatography
(hexane : EtOAc=7:1, hexane:EtOAc=12:1)& 3% & RP
silica gel Lobar-AMeOH)E ©]8-3}o] H-21100mg) ¥ H-
22(60 mg)e Y3Ack. ©15 747 HPLC(hexane : EtOAc=12:1)
Z Aol F4 F249 SHE 160 mg)T} A Bde)
3EE 200 meE Atk H3 ¥8¢g T 475 #H3lo
(05g) silica gel column chromatography(hexane : EtOAc=4:1,
hexane: C:M=7:5:05)% % % HPLC(hexane: EtOAc=
5: D) GAste] 4 )] g3E 340 mgys AUtk

Methylene chloride ##(30 g)& silica gel column chro-
matography(hexane : EtOAc=3: )& AJ8§3}e] 7)¢] B8 (M1~
M7)22 rgink, M3 E38(1.2 )2 silica gel chromatography
(hexane : EtOAc=5: 1}& ¥ % silica Lobar-Athexane : EtOAc
=7: )2 0]83}0] M3AUI5 mg)e Uitk 015 HPLC(hexane :
EtOAc=6: )2 Alsto] 2 Bite] sifE 46 mgE ¥
ch. M4 223 g} silica gel column chromatography(hexane :
EtOAc=3:1)5 % ¥ Sephadex LH-20 column(methylene
chloride : MeOH=1: 1)7} silica gel Lobar-A(chloroform : MeOH
=40: DF olg3lo] M4AB0 mg)g B30t ©15 HPLC(hexane :
EtOAc=2: = AAlslol 74 0dutke] sl3tE 5(7 mgE B3
o M5 28559 5 dHEE #3315 g silica gel column
chromatography(chloroform : MeOH=40: 1) $} ¥ Sephadex
LH-20 column(methylene chloride : MeOH=1:1)°.% w53}
of A @ Aake] SR 6(70 meyS L3tk M7 2@ =
URE 3]0 (2 g) silica gel column chromatography(chloroform :
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MeOH=20:1)& 3} § Sephadex LH-20 column(methylene
chloride : MeOH=1: 1)} silica gel Lobar-Athexane : EtOAc
=2:1)O% ¥ A5l M7A40 mgye 23t ©18 Sep-pak
column(chloroform) 2.2 7 A|5te] A1 Rubrlo] 3lehE 7(27
mg)S AUt M7 EE(@ g2 silica gel column chromato-
graphy(chloroform : MeOH=20:1)& 3%} % Sephadex LH-20
column(methylene chloride : MeOH=1:1)3} RP silica gel
Lobar-A(30% MeOH in H,0)Z ¥HE3t] M-7A(200 mgrs &
9}, ©)2 Sep-pak column(MeOH)©.2 A |slo] 34 Hukat
o] $3HE 8(150 mg)yS ASict. :
BIHE 1- 94 B9k mp : 268°C, EI-MS m/z(rel. int.): 426
(M™, 43), 411(10), 393(7), 286(5), 274(100), 1H-NMR(CDCI:;,
500 MHz, & ppm): 5.65(1H, d, /=6.0 Hz, H-6), 3.48(1H, t,

- J=29Hz, H-3), 2.03~1.96CH, m), 1.92~1.83(3H, m), 1.68

(1H, m), 1.55(10H, brm), 1.49(1H, dd, /=6.0Hz 2.5Hz),
1.46(1H, brt), 1.43(1H, m), 141(1H, d, J=4.0 Hz), 1.38(2H,
dd, /=7.8Hz, 40Hz), 1.34(1H, t, /=6.0 Hz), 1.27(4H, m),
1.18(3H, ), 116(3H, s), 1.11(3H, s), 1.06(3H, s), 1.02(3H,
s), LOI@BH, d, /=7.8 Hz), 1.00@3H, s), 0.97(3H, s), 0.87(3H,
s), ®C-NMR(CDCl,, 125 MHz, & ppm): 141.8(C-5), 122.2(C-
6), 76.5(C-3), 49.9(C-8), 47.6(C-8), 43.3(C-18), 41.6(C-9),
39.5(C-14), 39.2(C-22), 38.0(C-13), 36.2(C-19), 35.3(C-16),
35.0(C-9), 34.8(C-15), 34.7(C-30), 33.4(C-11), 32.6(C-28),
32.3(C-21), 32.2(C-29), 30.6(C-12), 30.3(C-17), 29.2(C-23),
284(C-20), 28.1(C-2), 25.6(C-24), 23.9(C-7), 18.8(C-27),
18.7(C-26), 18.5(C-1), 16.4(C-25).

SletE 2-9WA 52 mp. : 190°C, EI-MS mv/z(rel. int) :
426(M", 17), 411(10), 393(7), 274(100), *"H-NMR(CDCl,, 500
MHz, & ppm): 5.64(1H, d, /=6.0 Hz, H-6), 348(1H, t, /=
3.0Hz, H-3), 1.16(3H, s), 1.06(3H, s), 1.03(3H, s), 0.95(3H, s),
0.903H, d, /=6.7Hz), 0.85(3H, s), 0.84(3H, s), 0.80(3H, s),
0.78(3H, s), ®*C-NMR(CDCl,, 125 MHz, § ppm): 142.2(C-13),
122.2(C-12), 76.6(C-3), 60.2(C-18), 51.9(C-5), 50.4(C-9), 44.4
(C-14), 43.0(C-22), 41.1(C-8), 39.5(C-20), 38.8(C-9), 35.6(C-4),
35.1(C-10), 31.2(C-17), 3L0(C-7), 29.3(C-21), 29.2(C-18), 285
(C-23), 28.0(C-2), 25.7(C-15), 24.2(C-16), 23.1(C-29), 22.3(C-
27), 20.1(C-30), 18.3(C-6), 18.1(C-11), 16.3(C-25), 15.2(C-24).

sletE 3 -4 F49 EI-MS m/z(rel. int.) : 426(M™, 25),
411(7), 393(3), 315(5), 210(100), 'H-NMR(CDCl,, 500 MHz,
8 ppm) : 520(1H, d, J=6.0 Hz, H-6), 3.51(1H, m, H-3), 1.09
(3H, ), 1.03@3H, ), 1.02(3H, s), 0.99@3H, ), 0.97(3H, 5),
0.85(3H, s), 0.82(3H, s), 0.81(3H, s), *C-NMR(CDCl,, 125
MHz, § ppm) : 145.4(C-13), 121.9(C-12), 79.2(C-3), 59.3(C-
5), 55.4(C-18), 47.9(C-9), 47.4(C-19), 41.7(C-14), 39.8(C-4),
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38.5(C-8), 37.8(C-1), 37.3(C-10), 37.2(C-22), 34.9(C-21), 33.1
(C-29), 32.9(C-7), 32.7(C-17), 31.5(C-20), 28.9(C-28), 28.3(C-
23), 27.5(C-2), 27.1(C-16), 26.4(C-15), 26.2(C-27), 23.7(C-30),
23.6(C-11), 18.6(C-6), 17.0(C-26), 15.9(C-25), 15.8(C-24).

SlgtE 4-9A B2 mp. : 89°C, EI-MS m/z(rel. int.) :
388(M*, 10), 327(23), 267(60), 239(45), 134(51), 98(72), 57
(100), 'H-NMR(DMSO-d;, 500 MHz, & ppm) : 7.65(1H, d,
J=16.1Hz, H-7), 743(2H, d, J=8.6 Hz, H-3, 5), 6.58(2H, d,
J=86Hz, H2, 6), 631(1H, d, /=16.1 Hz, H-8), 4.20(2H, d,
J=6.7Hz, H-1), 1..70@H, m, H-2), 1.28(brs, H-3~H-15),
0.893H, t, /=3.8 Hz, H-16), *C-NMR(DMSO0-d;, 125 MHz,
& ppm) : 167.6(C-9), 157.7(C-4), 144.3(C-7), 130.1(C-2, 6),
127.1(C-1), 116.1(C-3, 5), 116.0(C-8), 64.8(C-1), 32.1(C-2),
22.9~31.1(C-3'~C-15), 14.3(C-16).

SI8HE 5- 74 29, [al?) @ -30.2°(CHCl, ¢=1.2), ELMS
m/z(rel. int.) : 166(M*, 43), 148(39), 133(97), 107(100), 'H-
NMR(CDCl,, 500 MHz, & ppm) : 7.04(2H, d, /=82 Hz, H-3,
5), 6.752H, d, /=82 Hz, H-2, 6), 3.84(1H, m, H-2), 2.63
(H, m, H-4), 1.81(1H, m, H-3a), 1.74(1H, m, H-3b), 1.20
(3H, d, /=6.2 Hz, H-1), *C-NMR(CDCl,, 125 MHz, § ppm) :
155.3(C4), 133.4(C-1), 129.7(C-3, 5), 1159(C-2, 6), 655
(C-2), 41.0(C-3), 30.2(C-4), 23.8(C-1)

I//,,,"

888 6- 54 29, [0, : +25.3%CHCl, c=13), EI-
MS m/z(rel. int.) : 166(M*, 7) 'H-NMR(DMSO-d,, 500 MHz,
& ppm) : 6.97H, d, /=82 Hz, H-2, 6), 6.652H, d, J=8.2
Hz H-3, 5), 430(1H, m, H-2), 2512H, m, H-4), 1.54(1H,
m, H-32), 1.52(1H, m, H-3b), 1.02(3H, d, J=6.2Hz, H-1),
BC-NMR(DMSO-dg, 125 MHz, & ppm) : 155.1(C-4), 132.4
(C-19, 129.0(C-2, 6), 1149(C-3, 5), 65.2(C-2), 41.2(C-3),
30.7(C-4), 23.6(C-1).

glgtE 7-wA B2 mp. : 278°C, EI-MS m/z(rel. int.) :
456(M*, 5), 347(10), 267(18), 248(100), *H-NMR(DMSO-d,
500 MHz, & ppm) : 11.91(1H, s, COOH), 5.13(1H, d, /=55
Hz, H-6), 4.25(1H, d, J=5.5Hz), 1.05@3H, s), 0.92(3H, s),
0.90(3H, s), 0.87(3H, s), 0.82(3H, s), 0.76(3H, s), 0.68(3H,
s), BC-NMR(DMSO-d;, 125MHz, & ppm) : 178.9(C-28),
138.9(C-13), 125.3(C-12), 77.5(C-3), 55.5(C-18), 53.1(C-5),
47.7(C-17), 475(C-9), 423(C-14), 39.9(C-4), 39.8(C-8),
39.2(C-1), 39.1(C-22),  39.0(C-10), 389(C-7), 37.8(C-19),
33.4(C-20), 31.1(C-15), 28.9(C-21), 27.7(C-27), 24.5(C-11),
23.5(C-2), 23.9(C-30), 23.6(C-23), 21.7(C-16), 18.7(C-29),
17.7(C-6), 17.6(C-25), 16.7(C-24), 15.9(C-26).

BletE 8- Euk mp. : 246°C, EI-MS m/z(rel. int.) :
394(M™, 4), 376(23), 358(25), 334(10), 316(78), 298(100), 'H-

16 1

Fig. 1 - The structures of compounds (1~8) isolated from Rhododendron brachycarpum.
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NMR(DMSO-dg, 500 MHz, & ppm): 5.29(1H, s. H-14), 3.70
(1H, s, H-3), 3.65(1H, s, H-6), 2.38(1H, d, /=5.1 Hz H-70),
2.063H, s, COCH,), 1.84(3H, m, H-7p, H-2), 1.742H, m,
H-15), 1.65(2H, m, H-11), 1.42(2H, m, H-12), 1.26(3H, s, H-
20), 1.193H, s, H-19), 1.06(3H, s, H-17), 0.84(3H, s, H-18),
BC-NMRMDMSO-d, 125 MHz, § ppm) : 170.6(CO), 83.8(C-
5), 81.8(C-14), 81.6(C-3), 77.8(C-10), 77.2(C-16), 73.0(C-6),
60.6(C-15), 55.4(C-9), 54.3(C-13), 51.2(C-4), 50.4(C-1), 50.3
(C-8), 43.3(C-7), 35.4(C-2), 28.1(C-20), 27.0(C-12), 24.7(C-
17), 23.4(C-18), 21.9(C-11), 21.9(CH,) 19.8(C-19).

MEZSHAE

MEEA 282 Sulforhodamin-B(SRB) Bioassay #HH 22
Fastgict, A8 ARRFE YAEFEL A549(non small cell
lung carcinoma), SK-OV-3(ademoncarcinoma, ovary malignant
ascites), SK-MEL-2(malignant melanoma, metastasis to skin
of thigh), XF-498(central nerve system tumor) % HCT-

15(conlon ademocarcinoma) 5°]t}.
g % D&

HIE 18 WA Burto g 10% H,S0,004 2oz wha
At} EI-MS spectrum©lA] molecular ion peak [M]*7} m/z
426914 BAE ), 'H-NMR spectrum©l| A} olefinic protons-
8 5.65(1H, d, /=6.0 Ho)o|A #23 4 3029, oxygenated
protong & 348(1H, d, J=29Hz)olA W2}t T3
aliphatic ]2 ollA 8702] terminal methyl”] S & 1.18(3H, s),
1.16(3H, s), 1.11(3H, s), 1.06(3H, s), 1.02(3H, s), 1.00(3H,
s), 0.97G3H, s) ¥ 0.87(3H, syl 23 5= 3tk ¥C-NMR
spectrumel}A] olefinic carbons § 141.8% 122.204 8t 4=
81°m oxygenated carborrs & 76.5(C-3)0llA] T3, o)t
9 AL FAR 3l 12 pentacyclic tritepenel 5 ofA}s}

1 7)E 58593 niwsle] 12 glutinol® P8I

35S 2wl Bubgo 2 109% H,S0004 Ao HhAl
= %it}h. EI-MS spectrum®l|4] molecular ion peak [M]*7} m/z
4260141 = et TH-NMR spectrum®|A olefinic protons
3 5.64(1H, d, J=6.0 Hz)olx #&3 4 A2, oxygenated
protone & 3.48(1H, d, J=29HznolN syt =3
aliphatic A} Sl A 871 terminal methyl”]1E & 1.16(3H, s),
1.03(3H, s), 0.95(3H, s), 0.85(3H, s), 0.84(3H, s), 0.84(3H,
s), 0.80H, s) ¥ 0.78@3H, s)elA #2E + 3Iich. “C-NMR
spectrum®l*] olefinic carbons & 142.27} 122.2004 A &=
2™, oxygenated carborr § 76.6°14 FEHIT), o3 2}
BES ZA= 3l 28 pentacyclic tritepene® Z AArsl1 7|
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51595} n)isle] 22 3p-hydroxyurs-12-ene® E4513ic),
2 W Bababo 2 10% H,SO 04 daioz whay
Q%}l‘l} EI-MS spectrum®l|~] molecular ion peak [M]*7} m/z
426904 #2E o). 'H-NMR spectrumol]A] olefinic protons
8 5.20(1H, d, /=6.0 Hz)°o| Al &3 4 1] © 1, oxygenated
protorr2 & 3.51(1H, m, H-3)ollA] #2sict, &%t aliphatic X
ool A 870 terminal methyl”]E & 1.09(3H, s), 1.03(3H, s),
1.02(3H, s), 0.993H, s), 0.97(3H, s), 0.85(3H, s), 0.82(3H, s)
= 0.81(3H, syl B2EE 3= A3k BC-NMR spectrumsi|A]
olefinic carbong & 1454% 121994 =S ¢ glon,
oxygenated carbons § 79.2914 FASIGIT) oAt ARE
& ZAR 3 38 pentacyclic tritepene© & o3kl 7]E
£3589} n)wsled 38 3p-hydroxyolean-12-ene® 2 &5},

33HE 4% WA B0k o 2 anis-aldehyde HZSO4°ﬂ aao

““‘“5]3114 EL-MS spectrumelX] molecular ion peak [M]*
7} mfz 38804 B2= gt} *H-NMR spectrum®l|A] olefinic
protonS & 7.65(1H, d, J=16.1Hz, H-7) 2 631(H, d, J=
16.1 Hz, H-8)°ll 4], aromatic proton& 7.43(2H, d, /=8.6 Hz,
H-3, 5), 6.58QH, d, /=8.6 Hz, H-2, 6)°l|A] ##3}3ich &3t
oxygenated protong & 4.20@2H, d, J=6.7 Hz)ol|4] B23T),
BC.NMR spectrumellA] § 167.6¢14 carbonyl carbon<:, & 116.1
9l 144.39 4 olefinic protons, § 157.7, 130.1(2C), 127.1 2
116.0@2C)*) 4] aromatic carbons 24zt #2e = ok &3t
oxygenated carbon2 § 64.8014 #ZE 4= QIgir}, o]t A
7 49 FFE /& B0 u|walod (B)p-hydroxycinnamic
acid hexadecylester® 33}th.

SE 5= F4 9AAo 2 [o]?7} -30.2°(CHCL,, c=1.2)
o]9 anis-aldehyde H,S0,°1 @™oz @Az et EI-MS
spectrumelX} molecular ion peak [M]*7} m/z 166°14 2]
%tk TH-NMR spectrumellA] aromatic proton & 7.04(2H, d,
J=82Hz), 6.75(2H, d, /=82 Hz)°ll 4], oxygenated protons
$ 3.84(1H, m)elA] 22 A28 4= 9igich. BC-NMR spectrum
oA} aromatic carbon= & 155.3, 1334, 129.7, 1159941,
oxygenated carbonS § 65.59014 22} T = QIiTh o
o A3z &4 10719 arylbutanoid® F8slglow, 291 g4

of BollE 49 hydroxy?]9) YATZE 71& £}
I ks | 5%_— -)-rhododendron® & A&t}
FLE 6 FA QUM F [a]?y7F +25.3°(CHCL, ¢=1.3)
o) ams-aldehyde H,80,°1 ZMozr #AaE gty EI-MS
spectrumell4] molecular ion peak [M]*7} m/z 166014 #2HE
2tk 'H-NMR % BC-NMR spectrume- 33HE 59 72 9
aloict. F3E 59 DA [o] @ 2lel7t QloiA] QA oA
Z FA35c) ol Az 2 @i Eogle T4t
hydroxy”1¢] JATZ=E 71& £33 n)lasle 52 65
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(+)-rhododendron®. 2. #7943} t}.

MR 78 Wl BabAbo 2 109 HSO0M AM oz whal
H<leh EI-MS spectrum ©)A molecular ion peak [M]*7}
m/z 456914 BEETE 'HNMR spectrumel A olefinic
protons & 5.13(1H, d, J=6.0 Hz)oll A #2Het 4= Qlglow,
oxygenated protons & 4.25(1H, d, /=5.0 Hz)l\A #2383t
w3t aliphatic X¥ellA] 77112 terminal methyl”’]E & 1.05(3H,
s), 0.92(3H, s), 0.90(3H, s), 0.87(3H, s), 0.82(3H, s), 0.76
(3H, s) 9 0.68(3H, spi #2& 4 Igick. ¥C-NMR spectrum
ol & 178.99M carbonyl B9} & 141.8% 122.2¢14 olefinic
carbong #HE 5= 3t oo AFEE AR s 7=
pentacyclic tritepene® 2 sl 7]& 91893} n)msle] 7
< 3p-hydroxyurs-12-en-28-oic acid® 27331510

S 82 Wi Bk O @ gnis-aldehyde H,SO,0l B0
2 w5 9dr}, EIMS spectrumellA] molecular ion peak [M]*
7V m/z 3949141 =gtk 1H-NMR spectrumoll 4] § 5.29(1H,
s), 3.70(0H, s) ¥ 3.65(1H)°NA 3712 oxygenated methine
proton peak”} BEEQITE 181 acety peak’} 8 2.06(3H, s)
oA #EAE AT 3719 singlet methyl proton peak”} & 1.19
(3H, s), LO6(3H, s) X 0.84(3H, s)ellA #2= T} ¥C-NMR
spectrum©l| 4] & 81.8, 81.6 % 73.0°*4] oxygenated methine
carbon<, & 83.8, 77.8 & 77.20A oxygenated quarternary
carbong Zt2} #&ES st webA o] 3eHE-2 hydroxyl
7] 47, acetyl”’] 1h2 Zt= diterpenoid® 331Gt} 0412
A7g Tty ZAB¥93 ulmste] 8& kaurane type
diterpenoid$! grayanotoxin IZ 23Tt
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