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NGHIEN CUU THANH PHAN HOA HQC CAO n-HEXAN CUA TRAI CAY XA KE
ARTOCARPUS ALTILIS (PARKINSON) FOSBERG, HQ DAU TAM (MORACEAE)

Nguyén Trung Nhén, Nguyén Thanh Tung, Nguyén Thi Thanh Mai
Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
(Bai nhdn ngay 21 thang 03 nam 2011, hoan chinh swa chita ngay 29 thdng 03 nam 2012)

TOM TAT: Tir cao n-hexan ciia trdi cdy Xa ké Artocarpus altilis (Parkinson) Fosberg ho Dau
tam thu hdi tai Héc Mén — Tp. HCM, 4 hop chat : 2-formyl-5-hydroxymetylfural (1), acid gallic (2), 5-

hydroxy-7,4’-dimetoxyflavon (3) va epifriedelanol (4) da dwoc cé ldp. Céu triic ciia cdc hop chért dwgc

xdc dinh béi cdc phwong phdp phé nghiém va so sdnh véi tai lidu tham khdo.

Tir khéa: Artocarpus altilis (Parkinson) Fosberg, xa ké, dau tam.

MO PAU

Cay xa ké c6 tén khoa hoc Artocarpus altilis,
thudc ho dau tim (Moraceae) 13 ciy than g to,
cao 10-12m. Cay chiu dugc d4t khé 4m nén
phan bd rdi rdc & céc tinh phia Nam.

Nghién ctru ndy budc dau khio st thanh
phin héa hoc trdi ciy xa ké (Artocarpus altilis)
thu hdi tai Héc Mon — Tp.HCM vao thing 11
nam 2008. Bing cdc phwong phép sic ky cot
silica gel, sac ky ban mong, két hop sic ky diéu
ché, bén hop chét duoc cd lap tir cao n-hexan
trich tir trdi xa ké kho. St dung cdc phuong
phép phd nghiém: 1D va 2D-NMR két hop so
sanh vai tai liéu tham khao, bon hop chit nay
duoc nhdn danh Ia 2-formyl-5-
hydroxymetylfural (1, 26mg), epifriedelanol (2,
12mg), 5-hydroxy-7,4’-dimetoxyflavon (3,
18mg) va acid gallic (4, 15mg).

VAT LIEU VA PHUONG PHAP
Piéu kién thuc nghiém

- Phé 'H-NMR (500 MHz) va “C-NMR

(125 MHz) duoc do trén mdy BRUKER AV

500 str dung cloroform-d; va metanol-d, lam
dung moi, noi chudn TMS.

- Séc ky ban mong thuc hién trén silica gel
(Merck Kielselgl 60 Fys4, 250 um) va silica gel
pha dao RP-18 (Whatman, KCsF, 200 um).

-Séc ky cot dugc thuc hién trén silica gel
(40-60 pm, Merck) hodac RP silica gel
(Cosmisil 75 C18-OPN, Nacalai Tesque Inc.
Kyoto).

Co lap chat

Tréi cay xa k& (Artocarpus altilis) dugc thu
héi tai H6c Mon thdng 11 nam 2008. 3.5kg bot
trai kho dwoc trich néng ba 1an (mdi lin 3 gio)
v6i metanol. Loc, cd quay thu hdi dung mai,
thu dugc cao tho. Cao thé metanol (820g) dugc
hda tan vao nudc, 1an Iuot trich voi cac dung
moi eter diu hoa, cloroform va etyl acetat thu
duoc céc cao tuong ing. Thuc hién sic ky cot
trén cao n-hexan (120 gam) st dung h¢ dung
mdi eter diu hoa-etyl acetat c6 d6 phan cuc

ting dan thu dwoc 18 phan doan. Tién hanh sic
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ky cot phan doan 6, 11, 12 va 18 thu duoc bén
hop chét tinh khiét.
KET QUA VA THAO LUAN

Hop chit (1) dwoc cb 1ap dudi dang ddu mau
vang, tan tdt trong cloroform. Phd 'H-NMR
cua hop chét (1) ¢6 5 tin hiéu cong hudng, mot
proton cua nhém aldehyd [y 9.60 (1H, s)], hai
proton cua carbon metylen mang oxygen [dy
4.72 (2H, s)]. Ngoai ra, tai viing truong thip cé
tin hiéu cong hudng cua hai proton olefin cta
vong furan [dy 7.22 (1H, d, J = 3.5 Hz, H-3)]
va [y 6.52 (1H, d, J = 3.5 Hz, H-4)].

Phd *C-NMR két hop véi DEPT-NMR, cho
thay hop chat (1) c6 6 carbon, trong d6 c6 mot

carbon carbonyl cia aldehyd (8¢ 177.7), bdén
carbon hwong phuong cta vong furan: bao gbm
hai carbon tir cép [6c 160.6, 152.4], hai carbon
metin(>CH-) [5c 122.6, 109.9] va m{t carbon
metylen mang oxygen (8¢ 57.6). So sanh sd
lidu phé C-NMR cuia hop chit (1) voi 2-
formyl-5-hydroxymetylfuran cho thiy sw twong
hop, do dé cAu tric cta hop chét (1) duoc xac

dinh 1a 2-formyl-5-hydroxymetylfuran.

S

Hinh 1. Céu tric hop chit (1)

Bing 1. S6 liéu phd NMR cua (1) so sanh véi hop chat 2-formyl-5-hydroxymetylfuran. !

Hop chit (1) 2-Formyl-5-hydroxymetylfuran

STT Loai C (CDCly) (CDCly)

6 (ppm) 8¢ (ppm) 8¢ (ppm)
2 >C= 152,6 152,1
3 =CH 7,23 (1H, d, 3.5 Hz) 122,3 1239
4 =CH- 6,52 (1H, d, 3.5 Hz) 109,9 110,1
5 >C= 160,5 161,4
-CH=0 9,60 (1H, s, -CH=0) 177,6 178,0
-CH,OH 4,72 (1H, s, -CH,-OH) 57,7 57,2

Hop chét (2) thu dwoc c6 dang tinh thé kim
mau tring, tan trong dung mdi cloroform. Pho
"H-NMR ciia hop chét (2) cho thiy c6 mét
proton metin mang oxygen ¢ [6y 3.75 (1H, s,
H-3)]. Ngoai ra, & viing trudng cao thiy c6 tin
hiéu cta tdim nhom metyl & 64 0.88 (H-25),
0.89 (H-29), 0.91 (H-23), 0.92 (H-24), 0.95 (H-
27), 0.97 (H-28), 0.99 (H-26) va 1.15 (H-30)
dic trung cho khung friedelan triterpen. Phd

BC-NMR két hop v6i phé DEPT-NMR va
HSQC cho thiy hgp chat (2) c6 ba muoi
carbon, trong d6 ¢6 ndm 5 carbon metin (—CH)
(bao gém mot carbon lién két véi -OH), sdu
carbon tir cép, muoi mot carbon metilen (-CH,
) va tdm carbon metyl (—CHj). Diéu nay cho
phép két luan hop chét (2) 1a mét triterpen. Cdc
trong quan HSQC va HMBC cua (2) lan luot

cho phép xdc dinh twong quan giita 'H va ">C
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twong ung cting nhu cdc tuong quan thong qua
hai hodc ba néi, tir d6 xéc dinh vi trf cua proton

va carbon trén cong thirc. Hinh 2 biéu dién céc

trong quan HMBC chinh ciia hop chét (2), cdc
dit lidu 'H va *C-NMR ctia hop chat (2) duoc

trinh bay trong bang 2.

Hinh 3. Tuong quan HMBC cua (3)

Bing 2. So sanh ph 'H-NMR va "*C-NMR cua hop chit (2) véi epifriedelanol.

Hop chit (2) Epifriedelanol” Tuong quan HMBC ('H—"C)
Victri Nhém (CDCLy) (CDCLy)
3 (ppm) 8c(ppm) | Su(ppm) 3¢ (ppm) J 7
1 CH,- 16 16,2 (1)
2 CH, | 1,90 (1H, m) 35,7 357 (1) C3 C-10, C4
3 >CH- 375 (10, s) 72,9 3,73 (br,d) 73,1() C-1,C5
4 >CH- - 492 49,6(t) Cc3
5 >C< - 37,9 37,5(s)
6 CH,- - 41,9 42,1 ()
7 CHy- - 17.8 17,9 (0
8 >CH- - 532 53,6 (d) C-10
9 >C< - 37.1 382 (s)
10 >CH- 1,74(1H, m) 61,5 61,8 (d)
11 CH>- - 35,0 356 (1) C-8,C-10
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12 -CH,- R 30,7 310 (1)

13 >C< R 38,0 38,7 (s)

14 >C< R 39,9 40 (s)

15 -CH,- - 32.9 33.2(0)

16 CH,- - 36.2 36.5(1)

17 >C< R 30,1 30,0 (s)

13 >CH- R 430 432(d)

19 -CH,- R 355 359(1)

20 >C< R 282 287 (s)

21 -CH,- - 325 327 ()

22 -CH,- - 351 347 (1)

23 -CH; 0.92*(3H, d) 12.8 091 12,0 (q) c4 C3.C5
24 -CH; 0.92*(3H, s) 16,5 0,93 16,8 (9) [ C4,C6
25 -CH; 0.88G3H, s) 18.2 0.83 18.6 (9) c9 C-8,C-10
26 -CH; 0.99 3H, s) 18.8 0,98 19,0 (9) C-14 C8,C-15
27 -CH; 0.95 3H, s) 20,1 0,95 20,5 (q) C-13 C-12,C-18
28 -CH, 0.97 GH, s) 315 0,97 32.5(q) c17 C-18,C-22
29 -CH; 0.89 3H, s) 35,0 0.92 345(q) C-20 C-19, C21
30 -CH; 1.15 (3H, s) 32,0 1.14 322(q) C-20 C-19, C21

(*): cdc vi tri trimg ldp nhau

Tir s6 liéu phé 'H-NMR va “C-NMR ciia
hop chét (2) két hop so voi dit liéu phd cua hop
chit epfriedelanol dugc trinh bay trong bang 2
cho thiy c6 su twong hop, do d6 ciu tric cua
hop chét (2) dugc xac dinh 1a epfriedelanol.

Hop chit (3) thu dugc dudi dang hinh kim
mau vang tan trong cloroform. Phd 'H-NMR
cta (3) cho tin hi¢u cua nhém -OH kiém ndi
[0y 12.79 (1H, s)]. Cac tin hi€u con lai thudc
viing truedng thip ctia vong thom véi hai proton
ghép cdp meta [dy 6.36 (1H, d; J=2.0 Hz, H-8)]
va [8y 6.47 (1H; d, J=2.0 Hz, H-6)] chitng to
hop chét (3) c6 chira vong benzen 1, 2, 3, 5 tir
hodn (vong A). Va hai proton ¢ [dy 7.01 (2H,
d,J=9.0 Hz, H-3’, H-5")] va [6y4 7.84 (2H, d,J
= 9.0 Hz, H-2’, H-6")] cho thiy hop chit (3)
con ¢6 thém mot vong benzen 1°, 4’ nhi hoan

(vong B). Ngoai ra, & vung truong cao c6 cic

tin hiéu [8y 3.88 (3H, s)] va [dx 3.89 (3H, s)]
day 1a hai proton cia nhém -OCH; gin trén
nhan thom, bén canh d6 con c¢6 mat tin hi¢u
cua proton olefin [0y 6.56 ppm (1H, s, H-3)].

Phé *C-NMR va DEPT cho thiy hop chat
(3) ¢6 tam carbon ti cip, trong d6 c6 ndm tin
hiéu carbon t&r cap & ving truong thap 8¢ 157.7
-165.5 ppm cho thiy ching mang oxygen,
ngoai ra con ¢ sau carbon metin (-CH<) [6¢
92.7 (C-8), 98.1 (C-6)] (trén vong A), [5c 114.6
(C-3°, C-5’) va 128.1 (C-2’, C-6’)] (cua vong
B) cuing vdi hai carbon metyl (-CH;) ciia nhém
-OCHj; ¢ vung truong cao d¢ 55.6, mot tin hi¢u
carbon carbonyl tiép cach [6¢ 182.5].

Ph6 HMBC cho thiy c6 mot proton olefin
[0y 6.56 (1H, s, H-3)] cho tuwong quan véi
carbon ciia nhém carbonyl va carbon bét bdo

hoa mang oxygen. Tur d6 cho thdy hop chat (3)
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la din xudt coa flavon. Trén vong A, phd
HMBC-NMR cho thdy proton ctia nhém -OH
kiém ndi [84 12.79 (1H; s)] cho turong quan vai
mot carbon tr cép mang oxygen [dc 165.5],
mot carbon tir cdp khong mang oxygen [3¢
105.6] va mot carbon metin [d¢ 98.1] x4c nhan
chiing 1an luot 1a C-5 [3¢ 165.5]; C-10 [3¢
105.6] va C-6 [6c 98.1]. Proton mii d6i [dy
6.36 ppm (1H; d; J=2,0 Hz)] dugc xdc dinh la
H-8 do ¢6 twong quan voi C-10 [§¢ 105.6].
Proton H-8 nay con cho tuong quan véi carbon
tr cAp mang oxygen [5¢ 157.8] 1a C-9. Vi tri C-
7 [6¢ 162.3] dugc x4c nhdn badi trong quan cia

proton H-6 va H-8. Tuong quan HMBC gitra

proton cua nhém -OCHj; [0y 3.88 (3H; s)] vai
C-7 [8¢ 162.3] chung to trén C-7 mang nhém
thé -OCH; .Trén vong B, phé HMBC-NMR
cho thdy ca hai cap proton déu c¢6 tuong quan
v6i carbon tir cap mang oxygen [8¢c 162.7] va
carbon tir cAp khong mang oxygen [5¢ 123.7 ]
lan luot 1a C-4> va C-1. Trén vong C, proton
olefin [y 6.56 (1H, s, H-3)] ¢6 twong quan voi
carbon bat bdo hda mang oxygen [ 164.1]
duoc xéc dinh 1a C-2.

Tu cdc phan tich trén, hop chit (3) duoc dé
nghi 1a 5-hydroxy-7,4’-dimethoxyflavon, so
sanh véi tai liéu tham khao [3] thay dit ligu phd

trung khop.

Bing 3. Bang s6 li¢u phd "H-NMR va *C-NMR ciia hgp chét (3), do trong dung méi CDCl,

Twong quan HMBC
STT Loai C du h (‘H—"C)
(ppm) (ppm)
y *y
2 >C= 164,1
3 >CH- 6,56 (s) 104,4 C-4,C-2 C-10,C-1’
4 >C=0 182,5
5 >C= 165,5
6 >CH- 6,47 (1H, d, J = 2,0 Hz) 98,1 C-5,C-7 C-8, C-10
7 >C= 162,3
8 -CH= 6,36 (1H, d, J = 2,0 Hz) 92,7 Cc9 C-6, C-10
9 >C= 157.8
10 >C= 105,6
r >C= 123,7
2 >CH- 7,84 (1H, d, J =9.0 Hz) 128,1 C2,C-4",C-6
3 >CH- 7,01 (1H, d, J =9.0 Hz) 114,6 Cc4 C-1’,C-5
& >C= 162,7
5 >CH- 7,01 (1H, d, J =9.0 Hz) 114,6 C-1",C-3
6 >CH- 7,84 (1H, d, J =9.0 Hz) 128,1 C-2,C4
7 -OCH;3 3,88 (s) * 55,8 C-7
& -OCH;3 3,89 (s) * 55,5 Cc4

* : Cdc gid tri ¢6 thé ddi ché cho nhau
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Hop chit (4) thu duoc dudi dang tinh thé
hinh kim mau tring tan trong metanol. Phé 'H-
NMR ctia hop chét (4) cho thay chi ¢c6 mét tin
hiéu proton huong phuong [dy 7.08 (2H, s)].
Phé "*C-NMR két hop véi DEPT-NMR cho
thdy c6 nam tin hiéu ciia carbon trong d6 c6
mot carbon carbonyl [d¢c 170.5], ba carbon tir
cép [0c 146.4; 139.5; 122.1] va mot tin hiéu
carbon huwong phuong mang hidrogen [dc
110.3] tng v6i hai carbon. Tir phd 'H-NMR,

BC-NMR cho thiy hop chat (4) 1 dan xuét ctia
acid benzoic mang ba nhém —OH c6 dang ddi
xirg. Phé HMBC cua hop chat (4) cho thay
proton trén nhan huong phuong 8y 7.08 tuong
quan vdi carbon carbonyl 8¢ 170.5, ddng thoi
dir lidéu phé ctia (4) hoan toan phii hop véi tai
liéu tham khao!"

chét (4) chinh la acid 3,4,5-trihydrobenzoic

. Vi vay cong thirc cta hgp

(hay acid gallic).

Bang 4. S6 liéu phd "H-NMR (500 MHz),*C-NMR (125 MHz) va twong quan HMBC ciia hop chat (4)

trong dung mo6i CD;0D.

Vi tri Loai C on (ppm) oc (ppm) Twong quan HMBC (‘"H>"C)
1 =C< 122.1
2 -CH< 7.08(s) 1103 C-1,C-3, C-4,C-6,C-7
3 =C(OH)- 146.4
4 =C(OH)- 139.5
5 =C(OH)- 146.4
6 -CH< 7.08(s) 1103 C-1,C-2, C4,C-5,C-7
7 -COOH 170.5

Hinh 4.C4u tric hop chit (4)

KET LUAN

Tu cao n-hexan cua trdi cdy Xa ké
Artocarpus altilis (Parkinson) Fosberg ho Dau
tdm thu héi tai Héc Mén — Tp. HCM, chiing t6i

da cd 1ap va xac dinh duoc cAu tric 4 hop chét:

2-formyl-5-hydroxymetylfural (1), acid gallic
(2), 5-hydroxy-7,4’-dimetoxyflavon (3) va
epifriedelanol (4). Thanh phﬁn héa hoc cua cac
phan doan ké tiép vin dang dugc tiép tuc

nghién ctu.
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THE STUDY ON CHEMICAL CONSTITUENTS FROM n-HEXANE EXTRACT OF
THE FRUIT OF ARTOCARPUS ALTILIS (PARKINSON) FOSBERG (MORACEAE)

Nguyen Trung Nhan, Nguyen Thanh Tung, Nguyen Thi Thanh Mai
University of Science, VNU-HCM

ABSTRACT: From the fruit of Artocarpus altilis (Parkinson) Fosberg; four compounds were
isolated: 2-formyl-5-hydroxymethylfural(1), epifriedelanol (2), 5-hydroxy-7,4’-dimethoxyflavone (3),
and gallic acid (4).The structures of these compounds were determined by spectroscopic methods.

Key words: Artocarpus altilis (Parkinson) Fosberg, Moraceae.
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