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TOM TAT

Tir phén doan C3 cao chloroform cua ld va than ddy leo cdy Ha thii 6 trang, bang ki thudt scc
ki 16p mong va sdc ki ¢ot pha thudn, pha déo, da phan Idp bon hop chat hitu co, gom p-sitosterol (1),
lupeol (2), neoilexonol acetate (3) va 18,34-dihydroxy-urs-9(11),12-dien (4). Cdu triic ciia nhitng
hop chdt nay da dwoc xdc dinh bang cdc phirong phdp phé nghiém, chii yéu la phé cong huong tir
hat nhan (NMR). 18, 3p-dihydroxy-urs-9(11),12-dien la hop chat lan dau tién dwoc tim thdy trong
chi Streptocaulon.

Tir khod: Streptocaulon juventas; triterpene

1.  Giéi thiéu

Ha thu 6 tring co tén khoa hoc 1a Streptocaulon juventas Merr., thuéc ho Thién i
(Asclepiadaceae), cady con mdt sb tén déng danh la ha thu 6 nam, bach ha thu 6, ca vi bo,
day stra bo, day mdc. Tai Viét Nam, Ha thu 6 tréng phat trién manh & céc tinh mién ndi va
trung du nhu Bic Giang, Hoa Binh, Thai Nguyén, Quang Ninh, Vinh Phac, Nghé An, An
Giang va Lam Pong (Do, 2004). Cac nghién ctru trude ddy cho thidy Ha thi 6 tring duoc st
dung dé diéu trj cam lanh, sdt cao, viém rudt, tiéu chay va viém than man tinh, diéu tri thiéu
mau, yéu gan, yéu than kinh, an uéng kém va mat ngu, sbt rét man tinh, thép khop, té liét,
dau xuong gan, kinh nguyét khong déu ¢ phu nit, bac toc sém va cac bénh vé da. La ctia Ha
thu 6 tring cling dugc st dung dé sic nudc tim dé diéu tri vét thuong, ngira (Do, 2004).
Ngoai ra, cac nghién ctru trude ddy ciing cho thiy cao chiét methanol tir r& cay Ha thua 6
trang c6 hoat tinh manh trude cac dong té bao ung thu ¢ con ngudi (Ueda, 2002). Tuy vy,
14 va than déy leo cua cdy Ha thu 6 tring chua dugc nghién ctru nhiéu.

Trong bai bao ndy, ching t6i cong bd su phan 1ap va xac dinh cdu tric bén hop chit,
gém mot steroid 1a S-sitosterol (1) va ba triterpen 1a lupeol (2), neoilexonol acetate (3) va
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1p,3p-dihydroxy-urs-9(11),12-dien (4) tir phan doan C3 cao chloroform cta la va than day
leo ctia Ha thu 6 trang.
2.  Thuc nghiém
2.1. Phwong phdp nghién ciru

Séc ki 16p mong dugc thuc hién trén bang mong DC-Alufolien 60 Fass (Merck). Sic
ki cdt pha thuan duogc thuc hién trén cdt silica gel, voi kich thude hat tir 0.040-0.063 mm
(240-430 mesh, Merck). Séac ki cot pha dao duoc thuc hién trén cot RP-18 (Cosmosil 75C18-
OPN, Japan), véi kich thudc hat 0.075 mm. Vét chét trén sic ki 16p mong duoc phat hién
bang dén soi UV ¢6 budc song 254/365 nm (spectroline ENF-240 C/FE, USA), hoic phun
xit bang dung dich 25% H2SO04 va sdy nong dén khi hién vét. Pho cong hudng tir hat nhan
duoc do trén may Bruker AM500 FT-NMR (500 MHz cho phé *H NMR va 125 MHz cho
13C NMR), hiéu chuan theo dung méi do. D¢ dich chuyén hoa hoc tinh bang don vi & (ppm),
hang s6 ghép spin (J) tinh bang hertz.
2.2. Mdu nguyén ligu

Déi tuong nghién ctru 13 14 va than day leo cay Ha thu 6 tring. Nguyén liéu duoc thu
hai tai huyén Tinh Bién, tinh An Giang vao nam 2018. Cay dugc nhan danh boi luong y
Nguyén Thién Chung, Chii tich Hoi Pong y huyén Tinh Bién, tinh An Giang. Mau duoc 1am
tiéu ban v6i s6 hiéu SJ-HTO luu giit tai Phong Nghién ctru Hop chit Tu nhién, Truong Dai
hoc su pham Thanh phd H6 Chi Minh.
2.3. Chiét xudt va phan ldp

L4 va than day leo cay Ha thu 6 tring sau khi thu hai loai bo phan sau bénh, rira sach
va dé kho tu nhién, xay min thu dugc 8 kg bot thd. Pun hoan luu bdt nay vdi dung moi
methanol tai nhiét do sbi ciia dung méi (30 L, 3 gio x 3 1an) thu duoc 300 g cao methanol.
Phén tan cao methanol vao nudc va chiét phan bd 16ng-1ong voi cac dung méi chloroform
(12.0 L), va ethyl acetate (15.0 L), ¢ quay thu hdi dung méi & ap suét thap thu duoc 150
gam cao chloroform, 45 gam cao ethyl acetate va phﬁn dich con lai. Thuc hién séc ki cot
(SKC) 105 gam cao chloroform v&i hé dung moi giai li n-hexane-EtOAc (100:0, 98:2, 95:5,
12:1,9:1, 85:5, 8:2, 1:1, EtOAc) thu dugc chin phan doan (C1-C9). Phan doan C3 (7.2 gam)
dugc SKC pha thuan véi hé dung moéi n-hexane-EtOAc (100:0, 98:2, 95:5, 9:1, 8:2) thu duoc
5 phan doan phu (C3.1-C3.5). Thuc hién sic ki cot phan doan C.3.3 (1.8 gam) v6i hé dung
moi giai li n-hexane-EtOAc (19:1, 12:1), thu duoc bdn phan doan phu C.3.3.1-C.3.3.4. Thuc
hién sic ki cot pha ddo RP-18 phan doan C.3.3.1 (325 mg), rira giai bang hé THF/nuéce 2:1,
1:1, thu dugc hai hop chit 1 (7.4 mg) va 2 (15.4 mg). Séc ki cot pha dao phan doan C.3.3.2
(55 mg), rira giai bang hé THF/nudc 2:1, 1:1 thu duoc hop chit 3 (1.4 mg) va 4 (2.5 mg).
2.4. Dir li¢u pho

p-Sitosterol (1): Bot vo dinh hinh mau tring. *H NMR (600 MHz, CDCls, § ppm): 3.52
(1H, m, H-3); 5.35 (1H, d br, 5.4 Hz, H-6); 0.68 (3H, s, H-18); 1.01 (3H, s, H-19); 0.93 (3H,
d, 6.6 Hz, H-21); 0.82 (3H, d, 7.2 Hz, H-26); 0.80 (3H, d, 7.8 Hz, H-27); 0.85 (3H, dd, 7.8,
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4.8 Hz, H-29). *C NMR (150 MHz, CDCls, 6 ppm): 37.4 (C-1); 32.1 (C-2); 72.0 (C-3); 42.5
(C-4); 140.9 (C-5); 121.9 (C-6); 31.8 (C-7); 32.1 (C-8); 50.3 (C-9); 36.3 (C-10); 21.2 (C-
11); 39.9 (C-12); 42.5 (C-13); 56.9 (C-14); 24.5 (C-15); 28.4 (C-16); 56.2 (C-17); 12.0 (C-
18); 19.6 (C-19); 36.7 (C-20); 19.2 (C-21); 34.1 (C-22); 26.2 (C-23); 46.0 (C-24); 29.3 (C-
25); 20.0 (C-26); 18.9 (C-27); 23.2 (C-28); 12.1 (C-29).

Lupeol (2): Bot vo dinh hinh mau trang. *H NMR (600 MHz, CDCls, § ppm): 3.19
(1H, dd, J=11.4, 4.8 Hz, H-3); 0.68 (1H, d br, J=9.0, H-5); 2.37 (1H, m, H-19); 1.92 (2H, m,
H-21); 0.98 (3H, s, H-23); 0.76 (3H, s, H-24); 0.83 (3H, s, H-25); 1.03 (3H, s, H-26); 0.95
(3H, s, H-27); 0.79 (3H, s, H-28); 4.69 (1H, d, J=2.4 Hz, H-29a); 4.57 (1H, dd, J=2.4, 1.2
Hz, H-29b); 1.68 (3H, s, H-30). 13C NMR (150 MHz, CDCls, 6 ppm): 38.9 (C-1); 25.2 (C-
2); 79.1 (C-3); 38.8 (C-4); 55.4 (C-5); 18.4 (C-6); 34.3 (C-7); 40.9 (C-8); 50.5 (C-9); 37.2
(C-10); 20.9 (C-11); 27.5 (C-12); 38.1 (C-13); 42.9 (C-14); 27.5 (C-15); 35.6 (C-16); 43.0
(C-17); 48.4 (C-18); 48.0 (C-19); 151.0 (C-20); 29.9 (C-21); 40.0 (C-22); 28.0 (C-23); 15.4
(C-24); 16.0 (C-25); 16.1 (C-26); 14.6 (C-27); 18.3 (C-28); 109.3 (C-29); 19.3 (C-30).

11-ox0-a-amyrin acetate (3): Bot vo dinh hinh mau trang. *H NMR (500 MHz, CDCls,
o ppm): 4.52 (1H, dd, 12.0, 4.5 Hz, H-3); 2.34 (1H, s, H-9); 5.54 (1H, s, H-12); 1.53 (1H,
m, H-18); 0.96 (1H, m, H-19); 0.88 (3H, s, H-23); 0.88 (3H, s, H-24); 1.19 (3H, s, H-25);
1.17 (3H, s, H-26); 0.87 (3H, s, H-27); 0.87 (3H, s, H-28); 0.81 (3H, d, 6.5 Hz, H-29); 0.88
(3H, d, 3.0 Hz, H-30); 2.05 (3H, s, CH3COO0). 3C NMR (125 MHz, CDCls, § ppm): 39.1
(C1-); 23.8 (C-2); 80.8 (C-3); 38.2 (C-4); 55.2 (C-5); 17.6 (C-6); 33.0 (C-7); 41.1 (C-8); 61.6
(C-9); 37.0 (C-10); 199.8 (C-11); 130.6 (C-12); 165.0 (C-13); 43.8 (C-14); 29.9 (C-15); 27.4
(C-16); 45.3 (C-17); 59.2 (C-18); 39.4 (C-19); 39.5 (C-20); 34.1 (C-21); 31.1 (C-22); 29.0
(C-23); 16.9 (C-24); 16.7 (C-25); 18.7 (C-26); 28.2 (C-27); 27.2 (C-28); 17.6 (C-29); 21.3
(C-30); 171.2 (COO-); 21.4 (CH3COO-).

1B, 3p-dihydroxy-urs-9(11),12-dien (4): Bot vo dinh hinh méau trang. *H NMR (600 MHz,
CDClg, 6 ppm): 3.86 (1H, dd, 12.0, 4.8 Hz, H-1); 3.31 (1H, dd, 12.0, 4.2 Hz, H-3); 6.52 (1H, d,
6.0 Hz, H-11); 5.48 (1H, d, 6.0 Hz, H-12); 0.99 (3H, s, H-23); 0.82 (3H, s, H-24); 1.25 (3H, s,
H-25); 1.17 (3H, s, H-26); 10.91 (3H, s, H-27); 0.85 (3H, s, H-28); 0.79 (3H, d, 6.6 Hz, H-29);
0.93 (3H, br s, H-30). *C NMR (150 MHz, CDCls, 6 ppm): 76.2 (C-1); 38.4 (C-2); 75.8 (C-3);
39.3 (C-4); 49.0 (C-5); 18.6 (C-6); 31.2 (C-7); 41.0 (C-8); 152.5 (C-9); 45.0 (C-10); 117.8 (C-
11); 123.7 (C-12); 141.7 (C-13); 43.4 (C-14); 26.4 (C-15), 28.4 (C-16); 33.9 (C-17); 57.4 (C-
18); 39.3 (C-19); 39.6 (C-20); 31.4 (C-21); 41.5 (C-22); 28.0 (C-23); 15.2 (C-24); 18.8 (C-25);
23.1 (C-26); 18.1 (C-27); 28.9 (C-28); 17.6 (C-29); 21.7 (C-30).
3. Két qua va thao luin

Str dung phuong phap sic ki cot pha thuan, pha déo, két hop v6i phuong phép sic ki
16p mong trén phan doan C3 cao chloroform cua 14 va than day leo cdy ha thi 6 trang, da
phan lap dugc bdn hop chat (1-4). Cau tric hoa hoc cia cac hop chat nay di duoc xac dinh
bang phwong phép phd cong hudng tir hat nhan
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Ph6 'H-NMR ctia hop chit 1 c6 su xudt hién cta sau tin hiéu cong hudng nhom methyl
6 61 0.68 (3H, s, H-18), 1.00 (3H, s, H-19), 0.92 (3H, d, J = 6.6 Hz; H-21), 0.82 (3H, d, J =
6.0 Hz, H-26), 0.80 (3H, m, H-27) va 0.84 (3H, d, J = 2.4 Hz, H-29). Bén canh d9, tai on
5.35 (1H, d, J = 5.4 Hz, H-6) con ¢o6 su hién dién cua proton olefin (H-6) dang miii doi.
Ngoai ra, con c6 tin hi€u proton ctia nhém methine oxygen hoa ¢ o1 3.52 (1H, m, H-3).

Hinh 1. Cdu triic hop chdt 1-4

Phd **C-NMR va ph6 DEPT cua hop chit 1 cho thiy c6 hai muoi chin tin hiéu cong
huéng trong khoang 8¢ 12.0 dén 8¢ 140.9. Trong d6 ¢6 hai carbon olefin ¢ 8¢ 140.9 (C-5),
121.9 (C-6); chin nhém methylene, bao gdm mat tin hiéu carbon methine lién két véi oxygen
& oc 72.0 (C-3); sdu nhdm methyl ¢ 6c 12.0 (C-18), 19.6 (C-19), 19.2 (C-21), 20.0 (C-26),
18.9 (C-27) va 12.1 (C-29); hai carbon tir cip. CAc tin hiéu methylene con lai nam trong
khoang tir 8¢ 21.2 va 42.5. Qua su phan tich phd NMR nhu trén va so sanh dit liéu phé caa
hop chat 1 véi hop chét B-sitosterol (Kiruthiga & Sathish Sekar, 2014) thay c6 nhiing diém
tuong dong. Vi vay, hop chét 1 ¢6 ciu tric la B-sitosterol.

Pho *H-NMR cua hop chit 2 cho thay sy hién dién tin hiéu cong huong caa hai proton
olefin tai dn 4.69 (1H, d, J=2.4 Hz, H-29a) va 4.57 (1H, dd, J=2.4, 1.2 Hz, H-29b). Trén phd
'H-NMR con cho thay tin hiéu cong hudng ctia proton methine gian oxygen tai dn 3.19 (1H,
dd, J=11.4, 4.8 Hz, H-3), tin hiéu cong huong cua bay nhom methyl trong khoang on 0.76
dén 8n 1.66 ppm. Ngoai ra, phd proton con cé su hién dién cua cac tin hiéu cong hudng
proton methylene va methine trong khoang 8 1.0 dén 8n 2.40 ppm.

Ph6 *C-NMR cua hop chét 2 va phé HSQC cho thiy su hién dién cta 30 carbon trong
khoang 8¢ 14 dén 155 ppm, gdm c6 tin hiéu cong hudng cua bay carbon methyl, mudi mot
carbon methylene trong d6 c6 mot carbon olefin tai ¢ 109.3 (C-29), bay carbon methine
trong d6 c6 mot carbon gin oxygen tai 8¢ 79.1 (C-3) va nam carbon tir cip trong d6 c6 mot
carbon olefin tai 8¢ 151.0 (C—20). T cac dit kién cia phd NMR c6 thé du doan hop chat 2
12 mot triterpenoid c6 khung sudn lupane c6 mot lién két d6i va mot nhom hydroxyl.
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Hinh 2. Mét s6 twong quan HMBC ciia cdc hop chdt 2-4

Phé HMBC ctia hop chat 2 cho thay c¢6 su twong quan ciia hai proton olefin tai Sy 4.69
(1H, d, J=2.4 Hz, H-29a) va 4.57 (1H, dd, J=2.4, 1.2 Hz, H-29b) v¢i carbon tai éc 19.3 (C-30)
va 48.0 (C-19). Ngoai ra, proton methine tai on 2.37 (1H, m, H-19) twong quan véi carbon
olefin tai 6¢c 109.3 (C-29), 151.0 (C-20), 48.4 (C-18), 38.1 (C-13), 151.0 (C-20), va carbon
nhom methyl tai 19.3 ( C=30), cho thiy sy hién dién cua ndi d6i dau mach tai vi tri C-20 va C-
29 va sy lién két cua day nhénh véi vong 5 canh tai C-19. Bén canh do, phé HMBC con cho
thdy su twong quan cta proton methine gan oxygen tai 81 3.19 (H-3) véi carbon tai 15.4 (C—
24) va 28.0 (C-23), proton nhém methyl tai dn 0.76 (H-24) va 0.93 (H-23) vai carbon dc 79.1
(C-3), cho thiy sur hién dién ctia nhém hydroxyl tai vi tri C-3. Mot sb twong quan HMBC quan
trong khéac dugc trinh bay trong hinh 2. Tir cac s6 liéu phd trén, két hop véi so sanh tai liéu
tham khao (Shwe et al., 2019; Ragasa et al., 2015), cdu tric cua 2 duoc dé nghj 1a lupeol.

Phd 'H-NMR cua hop chit 3 cho thiy tin hiéu cong hudng ciia tim nhom methyl tai
0.88 (3H, s, H-23); 0.88 (3H, s, H-24); 1.19 (3H, s, H-25), 1.17 (3H, s, H-26); 0.87 (3H, s, H-
27); 0.95 (3H, s, H-28); 0.81 (3H, d, 6.5 Hz, H-29); 0.88 (3H, d, 3.0 Hz, H-30), m&t nhoém
acetoxy ¢ 0+ 2.05 (3H, s) va mot proton olefin & on 5.54 (1H, s). Ngoai ra, proton carbinol & o
4,52 (dd, 1H, J = 12,0, 4,5 Hz, H-3), cho thdy hudng f ctia hydroxyl & C-3. Céc tin hiéu cong
huong proton methylene va methine khac hién dién trong khoang 1,10 dén 2,80 ppm.

Pho ®C-NMR cuia hop chit 3 cho thdy su hién dién ctia ba muoi hai carbon trong
khoang 8¢ 16,6 dén 171,0 ppm goém tam nhém methyl, tdm nhém methylene, mot nhom
acetoxy ¢ 6c 21.4 (-COOCHz3) va 171.2 (-COOCHz3), carbon carbonyl ¢ 8¢ 199.8 (C-11), s&u
nhém methine, gdbm mot nhom methine oxygen hoa & ¢ 80.8 (C-3), sau carbon ti cip, gom
mot carbon methine ¢ d¢c 165.0 (C-13).

Phé HMBC cho thiy méi tuong quan giira proton & 8 4.52 (1H, dd, 12.0, 4.5 Hz, H-
3) voi carbon & 8¢ 171,2 (-COOCH3), x4c nhan rang nhom acetoxy gin & C-3. Pdng thoi,
twong quan HMBC giira proton & 6n 2.34 (1H, s, H-9) véi carbon ¢ 6¢ 199.8 (C-11) chirg
minh su hién dién cua carbonyl carbonyl ¢ vi tri C-11. Céac tuong quan HMBC quan trong
khac duoc biéu thi trong Hinh 2.

Ttr dit liéu phd cta hop chét 3, két hop so sanh véi dit liéu phd cua neoilexonol acetate
(Ogawa et al., 2010) cho thiy co su trong dong nén ciu tric ctua hop chét 3 1a neoilexonol
acetate (hay 11-oxo-urs-12-en-34-yl acetate).

2198



Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 21, S6 12 (2024): 2194-2200

Phd *H-NMR cua hop chat 4 cho thiy tin hiéu cong hudng cua tim mii don methyl
xuét hién trong khoang 0.82-1.20 ppm, trong d6 c6 mdt proton methyl cong huong dang miii
doi tai on 0.79 (3H, d, 6.6 Hz, H-29). Bén canh do, con c6 su hién dién cua hai proton
carbinol dang mii d6i d6i cong hudng tai on 3.86 (1H, dd, 12.0, 4.8 Hz, H-1), 3.31 (1H, dd,
12.0, 4.2 Hz, H-3). Hang s6 ghép J 16n cho thdy hai nhom hydroxyl tai C-1 va C-3 dinh
hudng S. Ngoai ra, con c6 hai tin hiéu proton olefin dang miii d61 d6i cong huong tai oH 6.52
(1H, d, 6.0 Hz, H-11) va 5.48 (1H, d, 6.0 Hz, H-12). Cac tin hi¢u cong hudng trong khoang
1.30 &n 2.10 ppm la tin hiéu cua cac proton CHz khac.

Phd * C-NMR cuia 4 cho thay tin hiéu cong hudng tmg cia 30 carbon trong khoang 8¢
15.6 dén 153.0 ppm gém tdm nhom methyl, bay nhom methylene, sau nhom methine Csp?,
hai nhém methyl olefin, gdm hai nhém methine oxygen héa & 8¢ 76.2 (C-1) va 75.8 (C-3),
nam carbon tt cip Csp®, hai carbon Csp?.

Phé HMBC cho thdy proton ¢ 84 3.86 (1H, dd, 12.0, 4.8 Hz, H-1) twong quan véi
carbon ¢ dc 38.4 (C-2), 45.0 (C-10) va 18.8 (C-25), xac nhan vi tri proton carbinol tai C-1.
Tuong tu, twong quan cua proton carbinol ¢ 6n 3.31 (1H, dd, 12.0, 4.2 Hz, H-3) vdi carbon
O oc 76.2 (C-1), 38.4 (C-2), 39.3 (C-4) va 76.2 (C-1), xac nhan vi tri proton carbinol tai C-
3. Vi tri ciia proton H-11 & 84 6.52 (1H, d, 6.0 Hz, H-11) duoc xac dinh bang tuong quan
HMBC cuia proton nay véi carbon & ¢ 152.5 (C-9), 123.7 (C-12), 141.7 (C-13) va 43.4 (C-
14). Vi tri ctia proton H-12 & 8n 5.48 (1H, d, 6.0 Hz, H-12) duoc xac dinh bang twong quan
HMBC cua proton nay vai carbon ¢ 6¢ 152.5 (C-9), 117.6 (C-11) va 43.4 (C-14). Vi tri cua
c4c nhém methyl C-23 dén C-30 dugc xac dinh boi tuong quan HMBC cua cac proton
methyl twong tmg dén cac carbon l4n cén qua twong quan 2 va 3 ndi (hinh 2). Khi so sanh
s6 liéu phd cua 4 véi 18, 3p-dihydroxy-urs-9(11),12-dien-28-al (Han et al., 2010) di cho thiy
c¢6 nhitng diém tuong ddng vé do dich chuyén hoa hoc 8c tai C-1, C-3. Tuong ty, do dich
chuyén héa hoc 8¢ tai C-11, C-12 ciia 4 va ursa-9(11),12-dien-3-yl acetate (Bechkria et al.,
2019; Matsunaga, et al., 1988) cling cho théy cO su tuong déng. Vi vay, 4 duogc xac dinh 1a
1p,3p-dihydroxy-urs-9(11),12-dien.

4.  Kétluan

Tir qua trinh chiét xuat va phan 1ap phan doan C3 cao chloroform tir 14 va than cay Ha
thi 6 tring, sir dung cic phuong phap sic ki, bon hop chat tinh khiét da duoc c6 lap, gom
mot steroid va ba triterpen. Céu triic ciia cac hop chit da dwoc lam sang to bang phuong
phap phd cong huong tir hat nhan. Pay 1a 1an dau tién hop chit 18,38-dihydroxy-urs-
9(11),12-dien (4) duoc tim thiy trong chi Streptocaulon.

< Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

From the C3 chloroform extract of leaves and stems vines of Streptocaulon juventas Merr., four
natural compounds were isolated using a combination of thin-layer chromatography, silica gel column
chromatography, and reversed-phase column chromatography. These compounds were identified as [-
sitosterol (1), lupeol (2), neoilexonol acetate (3), and 1p,3f-dihydroxy-urs-9(11),12-dien (4). Their
chemical structures were elucidated by the NMR spectroscopy. Notably, this study marks the first
discovery of 1p,35-dihydroxy-urs-9(11),12-dien in the genus Streptocaulon, representing a significant
contribution to our understanding of the chemical diversity within this plant group.

Keywords: Streptocaulon juventas; triterpene
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