Nghién curu khoa hoc c6ng nghé

MOT SO HQP CHAT SHIKIMATE ESTER, MEGASTIGMANE VA
GLYCOSIDE TU LA DUA THOM (PANDANUS AMARYLLIFOLIUS)
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1. PAT VAN PE

Dura thom (Pandanus amaryllifolius Roxb) la mét loai cdy thuong xanh voi 1a
c6 mui thom. Cay c6 than thing, cao 2 - 4,5 mét va duong kinh 15 em [1, 2]. Cum
hoa cai chwa dugc biét dén, nhung no tao ra hoa duyc trong nhiing trudng hop cuc ky
hiém. L4 dugc st dung rong rai lam huong li¢u trén khép Pong Nam A. Cay duogc
tréng dé léy la & Viét Nam, Indonesia, Malaysia, Thai Lan, New Guinea, Sri Lanka
va Philippines [1-3]. O Viét Nam, 1a dtra thom thuong duoc sir dung 1am thyuc pham,
tao mui huong cho cac mon an hodc sur dung lam tra giai khat. Cac nghién ctru trude
day vé thanh phan hoa hoc trén loai cay nay chu yéu tép trung vao cac hop chat
alkaloid [4, 5] trong khi rat hiém cong bb vé cac thanh phan khac. Nghién ciru nay
gi6i thiéu két qua phan 1ap va xac dinh céu tric cta ba hop chét shikimate ester 13
methyl shikimate (1), n-butyl shikimate (2), methyl 5-epi-shikimate (3), cung véi
mot hop chit megastigmane 1a vomifoliol (4) va mot hop chét glycoside n-butyl D-
galactopyranoside (5) tur 14 dira thom.

2. PHUONG PHAP NGHIEN CUU VA THU'C NGHIEM
2.1. Mau nghién ciru

Phan 14 cta cdy dira thom (P. amaryllifolius) duoc thu hai tai Tam Do, Vinh
Phtic vao thang 04 ndm 2021 va dugc giam dinh bdi TS. Bui Van Thanh, Vién Sinh
thai va Tai nguyén Sinh vat. Mau tiéu ban dugc luu trit tai Trung tAm Nghién ciru
Noéng duge, Trung tdm Nghién ctru va Phat trién Cong nghé cao, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

2.2. Vit liéu va phuwong phap nghién ciru

Séc ky 16p mong duge thyc hién trén ban mong trang sdn TLC Silica gel 60
Fas4 (Merck). Sac ki cot duge thue hién véi cac vt lidu hép phu Silica gel 60 c6 kich
thuoc hat 0,040-0,063 mm (240-430 mesh ASTM) (Merck, CHLB bDc);
LiChroprep® RP-18 (0,040-0,063 mm) (Merck, CHLB Dbuc); Diaion HP-20 (Merck,
CHLB Puc). Sic ky diéu ché dugc tién hanh trén hé thong sic ky 16ng hiéu ning
cao Thermo Ultimate 3000 két ndi v6i detector DAD cung loai, st dung cdt YMC
ODS-A 250x10 mm, 5 pm. Ph6 cong hudng tir hat nhan duoc do trén may Brucker
Avance 600 MHz (chét chuan ndi 1a Tetramethylsilane - TMS) tai Vién Héa hoc,
Vién Han 14m Khoa hoc va Cong nghé Viét Nam. Phd ESI-MS duogc do trén thiét b
Thermo LCQ Fleet LC/MS tai Trung tam Nghién ctru va Phat trién Cong nghé cao,
Vién Han 1am Khoa hoc va Céng nghé Viét Nam. D¢ quay cuc dugc do trén thiét bi
JASCO P-2000 polarimeter, tai Vién Hoa sinh bién, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.
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2.3. Phan lap cac chit

Phan 14 cta loai P. amaryllifolius duoc rira sach bang nudc may, sau do cat
nho va say kho ¢ 45-55°C. Mau sau khi say kho duoc nghién nho thanh bot (1,3 kg)
va chiét v6i 20 L methanol trong bé siéu am & 30-40°C trong vong 30 phit (1ap lai 4
lﬁn). Sau do, ph?m dich loc duogc tach ra, con ph?m bd duogc chiét thém ba lan theo
cung phuong phap. Toan bé dich chiét dugc gom lai, cit loai hoan toan dung moi
thu duoc can chiét tong (129 g) sau d6 hoa lai trong nude cat, roi duoc acid hoa voi
dung dich HC1 IN dén pH = 3 va chiét phan 16p véi ethyl acetate (EA) (2L x 3 lan).
Pha hitu co dugc tach riéng va cét loai dung méi dé thu duoc phan doan khong chira
alkaloid (PamNA, 24,6 g). Phan dich nuéc duge kiém hoa bﬁng NaOH 1N téi pH =
9 rdi chiét phan bd vdi CH,Cly (4L x 3 1an), tach riéng phan hiru co va cat loai dung
méi dé thu duoc phan doan alkaloid (PamA, 1,8 g).

Phan doan PamNA (24,6 g) dugc he"ip phu hoan toan 1én cot séc ky Diaion HP-
20, rira voi nudce cét, giai hép lan luot v6i methanol 30% va 100% thu duoc cac
phan doan M30W (3,2 g) va M100W (8,1 g). Phan doan M30W dugc tach trén cot
sac ky silica gel v6i gradient dung méi CH,Cl,-MeOH (20/1-1/1, v/v) thu dugc bon
phan doan W1-W4. Phan doan W3 (121 mg) dugc phén tach trén sic ky long hiéu
nang cao diéu ché HPLC (120 min, 20-70% MeOH trong nudc, 4 mL/phut) thu
dugc cac hop chit 1 (5,5 mg), 2 (6,5 mg), va 3 (3,7 mg). Phan doan M100W duoc
tach trén cot sic ky silica gel v6i gradient dung moi CH,Cl,-MeOH (50/1-1/1, v/v)
thu dugc muoi phan doan M1-M10. Phan doan M5 (91,0 mg) dugc phan tach trén
cot sac ky silica gel v6i hé dung méi rira giai CH,Cl,-MeOH (9/1, v/v) thu duoc hai
hop chat 4 (3,2 mg) va 5 (4,5 mg).

Methyl shikimate (1): ESI-MS: m/z 189 [M+H]"; 'H NMR (CDCl;, 600
MHz): 8y 6,61 (1H; d; J = 1,8 Hz, H-2); 4,24 (1H, m, H-3); 3,85 (1H, m, H-4); 3,58
(1H, m, H-5); 2,07 (1H, dd, J = 2,4; 18,0 Hz, H-6); 2,41 (1H, dd, J = 3,6; 18,0 Hz;
H-6); 3,67 (3H, s, 7-OCH3); 4,82 (2H, brs, 3,5-OH); 4,60 (1H, brs, 4-OH). *C NMR
(CDCls, 150 MHz): ¢ 127,3 (C-1); 139,7 (C-2); 66,8 (C-3); 70,0 (C-4); 65,4 (C-5);
29,6 (C-6); 166,7 (C-7); 51,5 (7-OCHj).

n-butyl shikimate (2): ESI-MS: m/z 231 [M+H]"; 'H NMR (CDCl3, 600
MHz): oy 6,61 (1H, t, J = 1,2 Hz, H-2); 4,80 (1H, brs, H-3); 3,85 (1H, m, H-4); 4,59
(1H, m, H-5); 2,62 (1H, m, H-6a); 2,13 (1H, m, H-6b); 4,08 (2H, t, J = 6,4 Hz, H-
1’); 1,59 (2H, m, H-2); 1,36 (2H, m, H-3"); 0,90 (3H, t, J = 7,2 Hz, H-4"). °C
NMR (CDCl;, 150 MHz): dc¢ 127,6 (C-1); 139,4 (C-2); 65,4 (C-3); 70,1 (C-4); 66,8
(C-5); 29,6 (C-6a); 166,2 (C-7); 63,6 (C-17); 30,2 (C-27); 18,7 (C-3"); 13,5 (C-4").

Methyl 5-epi-shikimate (3): ESI-MS: m/z 189 [M+H]"; "H NMR (CDCls, 600
MHz): 6y 6,57 (1H, t, J = 3,0 Hz, H-2); 4,63 (1H, m, H-3); 3,49 (1H, m, H-4); 3,45
(1H, m, H-5); 2,13 (1H, dd, J = 9,0; 18,0 Hz, H-6a); 2,61 (1H, dd, J = 4,8; 18,0 Hz,
H-6); 3,70 (3H, s, 7-OCH3); 5,56 (1H, brs, 3-OH); 5,14 (1H, brs, 4-OH); 3,50 (1H,
brs, 5-OH). >C NMR (CDCl;, 150 MHz): §¢ 129,2 (C-1); 136,4 (C-2); 68,6 (C-3);
77,0 (C-4); 61,5 (C-5); 32,1 (C-6); 165,6 (C-7); 52,0 (7-OCHa).
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Vomifoliol (4): ESI-MS: m/z 225 [M+H]", m/z 207 [M-H,O+H]", m/z 471
[2M+Na]’; [a]3® +28,2 (¢ = 0,25, MeOH); 'H NMR (CD;OD, 600 MHz): 6y 2,51
(1H, d, J = 17,0 Hz, H-2a); 2,20 (1H, d, J = 17,0 Hz, H-2b); 5,90 (1H, brs, H-4);
5,80 (1H, dd, J = 1,5; 15,0 Hz, H-7); 5,84 (1H, m, H-8); 4,39 (1H, m, H-9); 1,26
(3H, d, J =6,5 Hz, H-10); 1,03 (3H, s, H-11); 1,06 (3H, s, H-12); 1,93 (3H, s, H-13);
C NMR (CD;0D, 150 MHz): ¢ 50,7 (C-2); 201,2 (C-3); 127,1 (C-4); 167,4 (C-
5); 79,9 (C-6); 130,1 (C-7); 136,9 (C-8); 68,7 (C-9); 23,8 (C-10); 24,4 (C-11); 23,4
(C-12); 19,5 (C-13).

n-Butyl D-galactopyranoside (5): ESI-MS: m/z 237 [M+H]"; 'H NMR
(CDCls, 600 MHz): 8y 4,75 (1H, d, J = 3,6 Hz, H-1); 3,78 (1H, dd, J = 3,6; 6,0 Hz,
H-2); 3,73 (1H, m, H-3); 3,68 (1H, m, H-4); 3,57 (1H, m, H-5); 3,50 (2H, m, H-6);
3,42 (2H, m, H-1'); 1,59 (2H, m, H-2"); 1,40 (2H, m, H-3"); 1,40 (3H, t, J = 7,8 Hz,
H-3"). 3C NMR (CDCls, 150 MHz): 6¢c 99,7 (C-1); 75,3 (C-2); 73,5 (C-3); 73,2 (C-
4); 71,9 (C-5); 68,1 (C-6); 62,8 (C-1'); 32,4 (C-2'); 20,1 (C-3"); 14,1 (C-4").
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Hinh 1. So d6 phan lap cac hop chat
3. KET QUA VA THAO LUAN

Hop chét 1 thu duoc dudi dang chat rin vo dinh hinh mau tring. Phé ESI-MS
xuét hién tin hiéu m/z 189 [M+H]" cho phép xac dinh khéi lwgng phan tir 188 Da
cia hop chat. Phé 'H-NMR cua hop chat 1 xuit hién tin hiéu cta ba proton
oximethine sp3 tai oy 4,24 (1H, m, H-3), 3,85 (1H, m, H-4), 3,58 (1H, m, H-5), mdt
nhom methylene tai oy 2,07 (1H, dd, J = 2,4, 18,0 Hz, H-6) va 2,41 (1H, dd, J =
3,6, 18,0 Hz, H-6), mdt nhom methoxy tai dy 3,67 (3H, s, 7-OCH3), mot proton
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olefine tai oy 6,61 (1H, d, J = 1,8 Hz, H-2), va ba hydroxy proton tai 4,82 (2H, brs,
3,5-OH) va 4,60 (1H, brs, 4-OH). Phd *C NMR xuét hién ba tin hiéu sp’ oximethine
tai ¢ 66,8 (C-3), 70,0 (C-4), va 65,4 (C-5), hai carbon olefine tai dc 127,3 (C-1) va
139,7 (C-2), mét tin hiéu carbon carbonyl tai dc 166,7 (C-7) va mdt nhom methoxy
tai 51,5 (7-OCH3). Hop chit 1 duge xéac dinh 1a methyl shikimate qua so sanh cac dir
liéu phé MS va NMR néi trén voi tai liéu tham khao [6].
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Hinh 2. Ciu tric hoa hoc cua cac hop chét 1-5

Hop chét 2 thu duoc dudi dang chat rin vo dinh hinh mau tring. Phé ESI-MS
xudt hién tin hiéu m/z 231[M+H]" cho phép xéac dinh khdi lwong phan tir 230 Da cia
2. Ph6 'H-NMR cua hop chét 2 xudt hién ba tin hiéu proton oximethine sp’ tai oy
4,80 (1H, brs, H-3), 3,85 (1H, m, H-4), 4,59 (1H, m, H-5), hai tin hiéu methylene tai
oy 2,62 (1H, m, H-6a), 2,13 (1H, m, H-6b), mot proton olefine tai dy 6,61 (1H, d, J
= 1,2 Hz, H-2) va bén tin hiéu ctia mot nhom n-butylate tai oy 4,08 (2H, t, J = 6,4
Hz, H-1"), 1,59 (2H, m, H-2’), 1,36 (2H, m, H-3"), 0,90 (3H, t, J = 7,2 Hz, H-4’).
Phé *C NMR xuit hién cac tin hiéu oximethine sp’ carbon tai dc 65,4 (C-3), 70,1
(C-4), 66,8 (C-5), hai olefine carbon tai dc 127,6 (C-1) va 139,4 (C-2), mét tin hi¢u
carbon carbonyl tai dc 166,2 (C-7) va cac tin hiéu cia mot géc n-butyl tai 63,6 (C-
1°), 30,2 (C-2°), 18,7 (C-3"), 13,5 (C-4"). Tix cac dit lidu trén, két hop véi cac dit lidu
tham khao, hop chét 2 duoc xé4c dinh 1a n-butyl shikimate [7].

Hop chat 3 thu duoc dudi dang chat ran vo dinh hinh mau trang. Khéi lugng
phan tir ctia 3 dugc xéac dinh 1a 188 Da thong qua tin hiéu m/z 189 [M+H]" trén phé
ESI-MS. Phd "H-NMR cua hop chét 3 xudt hién tin hiéu cua ba proton oximethine
sp3 tai oy 4,63 (1H, m, H-3), 3,49 (1H, m, H-4), 3,45 (1H, m, H-5), m6t nhom
methylene tai oy 2,13 (1H, dd, J = 9,0; 18,0 Hz, H-6) va 2,41 (1H, dd, J = 4.8, 18,0
Hz, H-6), mot nhém methoxy tai oy 3,70 (3H, s, 7-OCH3), mdt proton olefine tai dy
6,57 (1H, d, J = 3,0 Hz, H-2), va ba hydroxy proton tai 3,50 (2H, brs, 5-OH), 5,14
(1H, brs, 4-OH) va 5,56 (1H, brs, 3-OH). Phé C NMR xuét hién ba tin hiéu carbon
sp3 oximethine tai dc 66,6 (C-3), 77,0 (C-4), va 61,5 (C-5), hai carbon olefine tai dc
129,2 (C-1) va 136,4 (C-2), mdt tin hi€u carbon carbonyl tai dc 165,6 (C-7), va mdt
nhom methoxy tai 52,0 (7-OCH3). Dir liéu phd ctia hop chat 3 cho thay nhiéu nét
trong dong véi hop chit 1, tuy nhién, ¢ giam di kha rd nét vé do chuyén dich hoa
hoc trén phd *C va '"H NMR & vi tri C-5 (61,5 ppm va 3,45 ppm so v6i 65,4 ppm va
3,58 ppm cua 1). Tir cac dit liéu nay két hop so sanh véi cac tai lidu tham khao, co
thé xac dinh day 1a 5-epi-shikimate methyl [8].
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Hop chét 4 thu duoc dudi dang chit dau trong subt. Trén phd khéi lwgng ESI-
MS ctia 4 xuat hién pic ion phén ti tai m/z 225 [M+H]", cung tin hiéu cta cac ion m/z
207 [M-H,O+H]" va m/z 471 [2M+Na]" cho phép xéac dinh khdi lugng phan tir 224
Da. Trén phé 'H NMR ciia 4 xut hién tin hiéu ciia 4 nhom methyl tai oy 1,26 (3H, d,
J = 6,5 Hz, H-10), 1,03 (3H, s, H-11), 1,06 3H, s, H-12) va 1,93 (3H, s, H-13).
Ngoai ra trén phd "H NMR con cho thdy sy xudt hién cta ba proton olefine tai oy
5,90 (1H, brs, H-5), 5,84 (1H, m, H-8); 5,80 (1H, dd, J = 1,5; 15,0 Hz, H-7). Tin hiéu
cua hai proton methylene dugc xac dinh tai dy 2,20 (1H, d, J = 17,0 Hz, H,-3) va
2,51 (1H, d, J = 17,0 Hz, H,-3), trong khi tin hi¢u proton oximethine dugc xac dinh
tai oy 4,39 (1H, m, H-9). Phé °C NMR xuét hién tin hiéu cua 13 nguyén tir carbon,
trong d6 c6 mot nhom carbonyl cong huong tai dc 201,2 (C-4), 4 tin hiéu carbon
viung trudng thip tai 127,1 - 167,4 goi ¥ su ton tai ctia hai nbi d6i C=C. Ngoai ra, tin
hi¢u cua 4 carbon methyl cling dugc xac dinh tai Joc 23,8 (C-10), 24,4 (C-11), 23,4
(C-12), 19,5 (C-13), tin hi¢u carbon methylene dugc xac dinh tai dc 50,7 (C-3) va 2
tin hiéu carbon carbinol tai d¢ 79,9 (C 6) 68,7 (C 9). Dir liéu pho NMR cua hop chat
4 phu hop véi thong tin dd cong bd vé hop chat vomifoliol, két hop véi thong tin vé
tri s [a]3° +28,2 cho phép xac dinh 4 13 6S,9R-vomifoliol [9, 10].

Hop chét 5 thu duoc dudi dang chat rin mau tring. Phd ESI-MS ciia 5 xudt
hién tin hiéu m/z 237 [M+H]". Phé "H-NMR xuét hién tin hiéu cia mot anomeric
proton tai dy 4,75 (1H, d, J = 3,6 Hz, H-1), cung bén tin hiéu proton oxymethine tai
ou 3,78 (1H, dd, J = 3,6; 6,0 Hz, H-2), 3,73 (1H, m, H-3), 3,68 (1H, m, H-4), 3,57
(1H, m, H-5), 3,50 (2H, m, H-6) chitng minh cAu trac ciia mét tiéu phan duong,
cung tin hiéu cua mdt nhom n-butyl oxy hoa tai dy 3,42 (2H, m, H-1"), 1,59 (2H, m,
H-2"), 1,40 (2H, m, H-3"), 1,40 (3H, t, J = 7,8 Hz, H-4"). Ph6 >C NMR xuit hién tin
hiéu ctia mot tiéu phan galactose tai dc 99,7 (C-1), 75,3 (C-2), 73,5 (C-3), 73,2 (C-
4), 71,9 (C-5), 68,1 (C-6), cung tin hi¢u cia mot nhom n-butyl tai dc 62,8 (C-1"),
32,4 (C-2"), 20,1 (C-3"), 14,1 (C-4'). Céc dir liéu phd néi trén, két hop voi dir lidu
tham khao [11], cho phép xac dinh hop chat 5 14 n-butyl D-galactopyranoside.

Céc nghién ctru true day trén ddi tuong 14 dira thom da phan lap rat nhiéu
hop chat alkaloid v&i nhiéu hoat tinh sinh hoc dang chu ¥ [4, 5, 12, 13]. Nghién ctru
nay 1a 1an dAu tién cac ester cuia shikimic acid, mot hgp chat megastigmane va mot
hop chit glycoside dwgc phan lap va xac dinh ciu trac tir 1a doa thom P,
amaryllifolius. Viéc phat hién cac hop chat shikimate ester cling goi y vé su ton tai
ctia chu trinh shikimic trong qué trinh ban téng hop cac hop chit chuyén hoa thir cap
trong cdy dira thom. Nhitng nghién ctru sau hon can duoc tién hanh dé 1am rd nhing
phat hién mai nay.

4. KET LUAN

Tir phan 14 cta cdy dta thom P. amaryllifolius, nam hop chat gom mot hop
chat megastigmane, mot hop chat glycoside cung vai ba hop chat shikimate ester da
duogc phan 1ap. Pay 13 1an dau tién, cac hop chat nay dugc tim thay trong thanh phan
hoa hoc cta 1a dira thom. Nhitng nghién ctru sdu hon vé cac hop chat khong phai
alkaloid trong cdy dua thom cin dugc tién hanh dé 1am rd tinh da dang vé thanh
phé”m hoa hoc va hoat tinh sinh hoc cua loai thuc vét nay.
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Loi cam on : Nghién ciru nay dwoc thuc hién véi sy ho tro ciia Vién Han lam

Khoa hoc va Cong ngh¢ Viét Nam trong khuon khé nhiém vu "Phdt trién nhém
nghién ciru xudt sdc hang [ vé itng dung cdc phwong phap phan tich hién dai trong
nghién cieu chat lwong va an toan thwe pham", ma sé: NCXS01.02/23-25.
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SUMMARY

SHIKIMATE ESTERS, MEGASTIGMANE AND GLYCOSIDE FROM LEAVES
OF PANDANUS AMARYLLIFOLIUS

Phytochemical investigation of the leaves of Pandanus amaryllifolius led to
the isolation of three shikimate esters including methyl shikimate (1), n-butyl
shikimate (2), and 5-epi-shikimate methyl (3), together with vomifoliol (4), a
megastigmane, and n-butyl D-galactopyranoside (5)-a glycoside. Structures of the
isolated compounds were elucidated by spectroscopy data.

Keywords:  Pandanus,  Pandanus  amaryllifolius,  shikimate  ester,
megastigmane, vomifoliol, D-galactopyranoside.
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