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Tém tat

Muc tiéu: Chiét xuit dwoc mot s6 hop chit nhém limonoid tir 14 ciy Lat hoa
(Chukrasia tabularis A. Juss. - C. tabularis) thudc ho Meliaceae, dwoc thu hai tai tinh
Son La. Phwong phdp nghién ciru: Nghién ciru thwe nghiém in vitro, cic hop chit
dwoc phan 14p bang cac phwong phap sic ky va tinh ché bang sac ky 16ng hiéu ning
cao (HPLC) ban diéu ché. Ciu truc cua cac hgp chit dwoc xac dinh dwa trén phan tich
phé céng hwdng tir hat nhadn mot chiéu va hai chiéu (1D va 2D NMR), phé khoi lwong
phéan gidi cao (HRESIMS) két hop so sanh véi cac tai liéu da cong bo. Két qua: 3
phragmalin limonoid orthoester di dwoc phan 1ap va xac dinh cau tric, bao gom
tabularisin N (hop chit 1), tabulalide D (hop chit 2) va 3,30-diisobutyryl-12-
acetoxyphragmalin (hop chit 3). Két ludn: Nghién ciru di b6 sung dir liéu vé thanh
phan héa hoc cia loai C. tabularis & Viét Nam, gép phan khang dinh C. tabularis 1a
ngudbn giau limonoid c6 cau truc da dang, tao co s& cho cac nghién clru tiép theo vé
héa thwc vat va danh gia tiém nang hoat tinh sinh hoc cia nhém hop chat nay.

Tw khéa: Cay Lat hoa; Ho Meliaceae; Orthoester; Phragmalin limonoid.

INVESTIGATION ON THE LIMONOID CONSTITUENTS FROM THE LEAVES
OF CHUKRASIA TABULARIS A. JUSS.

Abstract

Objectives: To primarily investigate the limonoid constituents of the leaves
of Chukrasia tabularis A. Juss., Meliaceae family, collected in Son La province.
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Methods: This was an in vitro experimental study design. Compounds were isolated
and purified by chromatographic techniques as well as semi-preparative HPLC. The
isolated compounds were structurally elucidated by comprehensive spectroscopic
analyses of 1D and 2D NMR, HRESIMS and comparison with reported data. Results:
Three orthoester derivatives of phragmalin-type limonoid were isolated and identified
as tabularisin N (compound 1), tabulalide D (compound 2), and 3,30-diisobutyryl-12-
This the
phytochemical knowledge of C. tabularis in Vietnam, providing additional evidence

acetoxyphragmalin (compound 3). Conclusion: study enriches

that this species is a valuable source of structurally diverse limonoids for future

phytochemical and biological investigations.

Keywords: Chukrasia tabularis; Meliaceae family; Orthoester; Phragmalin limonoid.

PAT VAN PE

Chi Chukrasia hién dwoc xem la chi
don loai nhwng Chukrasia tabularis A.
Juss. 1a loai duy nhat dwoc chip nhén,
mac du trwdc diy da cé nhiéu tén dong
danh dwoc cong bd [1]. C. tabularisaloai
cay go co gia tri kinh té cao, ph4n b4 rong
rai tai cac vung nhiét d&i va can nhiét déi
ctia chau A [1 - 4]. Bén canh gi4 tri kinh
té, vo ciy con dwoc irng dung trong y hoc
c6 truyén Trung Qudéc dé diéu tri tiéu
chdy, cim va cac bénh ly lién quan dén
viém [2, 3, 5]. Cac nghién ctru héa thuc
vat trong hon hai thip ky qua di khing
dinh C. tabularis 1a ngu6n giau hop chét
limonoid, mot trong nhitng nhém hop
chat dic treng nhat cia ho Meliaceae [2,
5 - 7]. Sw phirc tap vé ciu truc cta cac
limonoid nay bat ngudn tlr cac qua trinh
oxy hoéa hodc tai sdp x€p khung carbon,
khién ching tré thanh nhirng do6i twong
hdp dan trong nghién ctru hoa hoc hop
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chit thién nhién. Nhiéu limonoid phan
lap twr C. tabularis da dwgc chirng minh la
thé hién hoat tinh khang viém, khing
khuén, khang con trung va giy doc té bao
ung thw [6]. Trong khuén kho nghién
ctru, tim kiém cac chat chuyén hoéa th
cAp c6 cau truc déc ddo va hoat tinh sinh
hoc tir cac loai thwc vat ho Meliaceae,
nghién cttu ndy dwoc thuwc hién nham:
Cong bd két qud khdo sdt vé thanh phan
limonoid tir ld C. tabularis.

pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i two'ng nghién ciru

La cay Lat hoa dwoc thu hai tai tinh
Son La vao thang 7 nam 2023. Tén khoa
hoc ctia mau dwoc TS. Bui Van Thanh,
Vién Sinh hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam (VAST) dinh danh
va tiéu ban mau (P193) duwoc lwu gitr tai
Phong Nghién ciru Cau truc, Vién Hoéa
hoc, VAST.
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2. Phwong phap nghién citru

* Thiét ké nghién ctru: Nghién ctru
thwc nghiém in vitro.

* Chiét xudt va phdn Idp cdc hop chdt:

La kho cta C. tabularis (4,5kg) duoc
chiét siéu 4m v&i methanol (3 x 9,0L, 2,5
gior/lan), cidt dung méi dwdi dp suit
gidm, thu dwoc cao methanol. Cao chiét
nay (285,6g) dwoc phan tan trong nwéc
va chiét phan b0 v&i cac dung moi hiru
co, thu duoc cac phan doan n-hexan (H,
203,5g), ethyl acetat (E, 29,4g) va phan
doan nwéc (W). Phan doan H dwgc phan
tach bang sic ky cot silica gel, rira giai
véi hé dung moi n-hexan-aceton theo do
phéan cwc tang dan (tir 0 - 100% aceton),
thu dwgc 7 phan doan (H1 - H7). Phan
doan H3 (8,2g) tiép tuc dwoc tinh ché
bang sic ky cot silica gel véi hé dung moi
CH2Clz2-aceton (15:1) thu dwoc 7 phan
doan nhé hon (H3.1 - H3.7). Phan doan
H3.2 (0,09g) dwoc tinh ché bang HPLC
ban diéu ché [Agilent 1260 két néi voi
cot YMC J'sphere ODS-H80 (kich thuwéc
c6t 20 x 250mm, c& hat 4um), t6c do
dong 3 mL/phit va ddu do quan sat tai
cac buoc song 210, 230, 254 va 280nm]|
voi hé dung moi ACN-H20 (65:35), thu
dwoc hop chat 1 (9,8mg, tr = 38,6 phit).
Twong tw, phan doan H3.4 (1,25g) dwoc
phan tach trén cot RP-18 v&i hé dung
moi MeOH-H20 (5:1), thu dwoc 3 phan
doan phu (H3.4a - H3.4c). Phan doan
H3.4b (0,08g) tiép tuc dwoc lam sach
bang HPLC ban diéu ché v&i hé dung moi
ACN-H20 (60:40), thu dwoc hop chit 2

(6,5mg, tr = 45,8 phut). Cudi cung, hop
chat 3 (6,3mg, tr = 61,8 phut) dwoc tinh
ché tir phdn doan H3.5 (0,11g) s dung
HPLC ban diéu ché v&i hé dung mébi ACN-
H20 (60:40; 0,05% TFA).

* Xdc dinh cdu tric hop chdt:

Cau trdac héa hoc ctia hop chit dwoc
xac dinh bang phan tich géc quay cuc
trén may P2000 polarimeter (Jasco,
Nhat Ban), phan tich phé 1D va 2D NMR
trén may Bruker AvanceNEO (Bruker,
Dirc), phan tich ph6 HRESIMS trén may
Agilent 6530 Accurate Mass Q-TOF
LC/MS (Agilent Technologies, Hoa Ky) va
két hop so sanh dir liéu phé véi tai liéu
tham kh3o.

3. Pao dirc nghién ciru

Nghién ctru thuc nghiém khéng dwoc
thwc hién trén nguwoi hodc dong vat.
Nghién ctru dwoc thwc hién ding theo
quy dinh cua Vién Hoéa hoc. SO liéu
nghién ctru dwoc Vién Hoéa hoc cho phép
st dung va céng bo. Nhém tac gia cam
két khong cé xung dot loi ich trong
nghién ctru.

KET QUA NGHIEN CU0'U

1. Théng s6 vat ly va dir liéu pho
cua cac hop chat

Hop chét tabularisin N (1) 1a chat ran
mau trang; [a]p?® -58,0 (¢ 0,1, CHCI3);
HR-ESI-MS: m/z 777,2611 [M+H]* (tinh
toan cho ion [C37H45018]", 777,2600);
1H-NMR (600MHz, CDCl3), 6u (J = Hz):
4,70 (s, H-3), 3,11 (br d, 10,8, H-5), 2,49
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(dd, 17,4, 10,8, Ha-6), 2,65 (dd, 17,4, 7,2,
Hv-6), 4,84 (d, 1,8, H-11), 4,52 (d, 1,8, H-
12),2,81 (dd, 10,8, 1,2, H-14), 3,25 (br d,
19,2, Ha-15), 2,74 (dd, 19,2, 10,8, Hb-15),
5,47 (s, H-17), 1,45 (s, H-18), 4,20 (d,
11,4, Ha-19), 4,56 (d, 11,4, Hp-19), 7,42
(t, 1,8, H-21), 6,44 (t, 1,8, H-22), 7,40 (t,
1,8, H-23), 0,93 (s, H-28), 1,82 (d, 10,8,
Ha-29), 1,79 (d, 10,8, Hb-29), 6,03 (s, H-
30), 1,76 (s, H-32), 2,31 (s, 3-COCHs),
3,73 (s, 7-OCHs), 1,67 (s, 12-COCHs),
2,08 (s, 19-COCH3), 2,09 (s, 30-COCH3),
2,60 (s, 2-OH), 2,46 (s, 11-OH); 13C NMR
(150MHz, CDCls), 6c: 85,2 (C-1), 79,5 (C-
2),82,8 (C-3), 45,4 (C-4), 35,6 (C-5), 33,0
(C-6), 171,8 (C-7), 86,3 (C-8), 85,3 (C-9),
47,0 (C-10), 70,8 (C-11), 71,7 (C-12),
37,8 (C-13), 42,2 (C-14), 26,7 (C-15),
169,8 (C-16), 77,0 (C-17), 15,6 (C-18),
66,5 (C-19), 120,9 (C-20), 141,0 (C-21),
109,9 (C-22), 143,2 (C-23), 14,1 (C-28),
39,1 (C-29), 70,1 (C-30), 120,2 (C-31),
21,0 (C-32), 170,9 (3-COCHs), 21,4 (3-
COCH3), 51,9 (7-OCHs), 169,7 (12-
COCHs), 20,2 (12-COCHs), 169,9 (19-
COCHs), 21,1 (19-COCHs), 168,7 (30-
COCHs), 21,2 (30-COCHs).

Hop chat tabulalide D (2) 1a chat ran
mau trang; [a]p?® -50,6 (c 0,1, CHCI3);
HR-ESI-MS: m/z 735,2498 [M+H]* (tinh
toan cho ion [C3sH43017]", 735,2495);
IH-NMR (600MHz, CDCl3), 8u (J = Hz):
4,75 (s, H-3), 3,23 (br d, 10,8, H-5), 2,50
(dd, 17,4, 10,8, Ha-6), 2,74 (dd, 17,4, 7,2,
Hb-6), 4,89 (d, 1,8, H-11), 4,55 (d, 1,8, H-
12),2,77 (dd, 10,8, 1,2, H-14), 3,26 (br d,
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19,2, Ha-15), 2,70 (dd, 19,2, 10,8, Hb-15),
5,57 (s, H-17), 1,43 (s, H-18), 4,17 (d,
11,4, Ha-19), 4,60 (d, 11,4, Hp-19), 7,42
(t, 1,8, H-21), 6,45 (t, 1,8, H-22), 7,42 (t,
1,8, H-23), 0,98 (s, H-28), 1,83 (br s, Hz-
29), 4,60 (d, 7,2, H-30), 1,74 (s, H-32),
2,19 (s, 3-COCH3s), 3,74 (s, 7-0CHs), 1,69
(s, 12-COCHs3), 2,07 (s, 19-COCH3s), 2,40
(s,11-0H), 3.31 (d, 7,2, 30-OH); 13C NMR
(150MHz, CDCl3), éc: 83,7 (C-1), 77,7 (C-
2),82,6 (C-3),45,5(C-4),36,3 (C-5),32,9
(C-6),172,0 (C-7), 86,8 (C-8), 84,8 (C-9),
47,2 (C-10), 70,6 (C-11), 71,8 (C-12),
37,9 (C-13), 41,5 (C-14), 27,4 (C-15),
170,6 (C-16), 77,2 (C-17), 15,7 (C-18),
66,3 (C-19), 121,4 (C-20), 140,4 (C-21),
109,9 (C-22), 143,2 (C-23), 14,1 (C-28),
39,3 (C-29), 68,5 (C-30), 120,3 (C-31),
21,0 (C-32), 170,3 (3-COCH3), 20,9 (3-
COCHs), 52,0 (7-OCHs), 169,9 (12-
COCH3), 21,0 (12-COCHs), 170,0 (19-
COCH3), 20,3 (19-COCH3).

chat  3,30-diisobutyryl-12-
acetoxyphragmalin (3) 14 ch4t ran mau
trang; [a]p?8 -65,3 (c 0,1, CHCl3); HR-ESI-
MS: m/z759,3231 [M+H]" (tinh toan cho
ion [C39Hs51015]%, 759,3223); 'H-NMR
(600MHz, CDCl3), & (J = Hz): 4,67 (s, H-
3), 3,08 (br d, 10,8, H-5), 2,44 (dd, 17,4,
10,8, Ha-6), 2,63 (dd, 17,4, 7,2, Hpv-6),
1,80 (t, 13,2, Ha-11), 2,28 (dd, 13,2, 3,0,
Hv-11), 4,63 (dd, 13,0, 3,0, H-12), 2,23
(dd, 10,8, 1,2, H-14), 3,29 (br d, 19,2, Ha-
15), 2,76 (dd, 19,2, 10,8, Hy-15), 5,58 (s,
H-17),1,19 (s, H-18), 1,13 (s, H-19), 7,48
(brs, H-21), 6,43 (br s, H-22), 7,39 (br s,

Hop
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H-23), 0,91 (s, H-28), 1,73 (d, 10,8, Ha-
29), 1,90 (d, 10,8, Hp-29), 6,02 (s, H-30),
1,67 (s, H-32), 3,72 (s, 7-OCHs), 1,60 (s,
12-COCHs), 2,68 (s, 2-OH), 3-0-
isobutyryl: 2,95 (m, H-2"), 1,32 (d, 6,6, H-
3", 1,21 (d, 6,6, H-4"), 30-0-isobutyryl:
2,53 (m, H-2"), 1,10 (d, 6,6, H-3"), 1,18
(d, 6,6, H-4"); 13C NMR (150MHz, CDCI3),
Sc: 85,3 (C-1), 80,1 (C-2), 83,2 (C-3), 45,1
(C-4), 35,9 (C-5), 33,5 (C-6), 172,1 (C-7),
85,7 (C-8), 86,1 (C-9), 45,5 (C-10), 31,7

(C-11), 69,1 (C-12), 38,9 (C-13), 43,8 (C-
14), 26,8 (C-15), 169,7 (C-16), 76,6 (C-
17), 14,0 (C-18), 16,2 (C-19), 120,9 (C-
20), 141,0 (C-21), 109,9 (C-22), 142,9
(C-23), 14,0 (C-28), 39,8 (C-29), 70,2 (C-
30), 119,2 (C-31), 21,1 (C-32), 51,7 (7-
OCHz), 169,3 (12-COCH3), 20,1 (12-
COCH3), 3-O-isobutyryl: 177,3 (C-1),
34,6 (C-2), 19,7 (C-3"), 18,4 (C-4"), 30-0-
isobutyryl: 174,9 (C-1"), 34,6 (C-2"), 17,9
(C-3"), 19,3 (C-4").

BAN LUAN

Hop chat 1 (Hinh 1) nhan dwoc dwdi dang chit ran, mau trang. Cong thirc phan tir

ctia hop chat 1 dwoc xac dinh 1a C37H44018 dwa trén quan sat phd HRESIMS xuit hién
picion taim/z777,2611 [M+H]" (tinh toan ly thuyét cho ion [C37H45018]*, 777,2600)

va két hop véi dir liéu phé 13C NMR.

Hinh 1. C4u tric héa hoc ctia cac hop chiat 1 - 3.

Phé H NMR ctia hop chit 1 xuit hién
ba tin hiéu methyl bac ba dang singlet
(6u 093, 1,45 va 1,76), 4 proton
oxymethine [6u 4,70 (s), 4,84 (d, 1,8Hz),
4,52 (d, 1,8Hz) va 6,03 (s)], cung mot
nhom oxymethylene [61 4,20 (d, 12,0Hz)
va 4,56 (d, 12,0Hz)]. Ngoai ra, hai nhém
methylene xuAt hién tai 6 2,65 (dd, 17,4,

7,2Hz)/2,49 (dd, 17,4, 10,8Hz) va éu 3,25
(brd, 19,2Hz) va 2,74 (dd, 19,2, 10,8Hz).
Tin hiéu cta proton H-30 xuit hién &
vung treong thip (6 6,03), goi y cho
thdy carbon C-30 c6 thé da bi ester hoéa.
Bén canh d6, mot tin hiéu singlet
(6u 5,47) cung ba tin hiéu proton cua
vong furan xudt hién dwéi dang triplet
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[0u 7,42, 6,44 va 7,40; ] = 1,8Hz)] dac
trung cho nhém S-furanyl. Ngoai ra, hai
tin hiéu proton khong lién két v&i carbon
(6u 2,60 va 2,46) goi y cho hai nhém
hydroxy. Pho 13C NMR két hop véi phd
HSQC (heteronuclear single quantum
coherence - ky thuit quang phé 2D NMR)
cho thay hop chat 1 c6 tit ca 37 carbon,
bao gom 4 carbonyl cia nhom acetyl
(6c 170,9, 169,7, 169,9 va 168,7) twong
rng v&i 4 methyl carbon (6c 21,4, 20,2,
21,1 va 21,2), 1 carbonyl ester (6c 171,8),
1 carbon methyl ester (6¢ 51,9), 1 carbonyl
6-lacton (6c 169,8), 1 carbon orthoester
(6c 120,2), 4 carbon bic ba lién két voi
85,2, 79,5, 86,3 va 853),
6 oxymethine/oxymethylene carbon
(6c 82,8, 70,8, 71,7, 77,0, 66,5 va 70,1),
cung bén tin hiéu carbon cia vong
p-furanyl (6¢120,9,141,0,109,9 va 143,2).
Nhitrng dac diém phd néu trén hoan toan

oxy (6c

phu hop véi mét khung ciu tric dang
1,8,9-orthoester phragmalin limonoid
[8, 9]. Phidn manh ciu tric dwoc xac dinh
thong qua cac phan tich trén phé 2D NMR.
Cu thé, twong tac HMBC (heteronuclear

multiple bond correlation - ki thut phé
2D NMR) tlr proton cua nhém methoxy
(6u 3,73) dén carbon C-7 (6c 171,8) da
xac nhan vi tri cda nhém methyl ester tai
C-7; cac twong tac HMBC cta H-3 (61 4,70),
H-12 (6u 4,52), H2-19 (6u 4,20/4,56) va
H-30 (6n 6,03) vé&i cac carbon carbonyl
(6c170,9,169,7,169,9 va 168,7) lan lwot
xac dinh vi tri cia bon nhém acetoxy tai
C-3, C-12, C-19 va C-30. Cac twong tac
quan trong khac dwoc quan sat trén pho
HMBC giira H2-6 (6n 2,49 va 2,65) véi C-7
(6c 171,8), cung véi twong tac cua H-17
(6u 5,47) dén C-13 (6c 37,8), C-16
(6c 169,8) va cac carbon cua vong furan
gom C-20 (6c 120,9), C-21 (6c 141,0) va
C-22 (6c 109,9), da khang dinh sw hién
dién cia nhém methyl ester tai C-7, vong
&-lacton va nhom B-furanyl lién két tai C-
17. Cuéi cung, twong tdc HMBC cia H-30
(6u 6,03) voi cac carbon C-1 (6c 85,2),
C-2 (6c 79,5), C-8 (6c 86,3) va C-9
(6c 85,3), két hop vadi tin hiéu dic treng
cua carbon orthoester (6c 120,2), da xac

nhén lién két orthoester n6i gitra C-1,
C-8vaC-9.

Hinh 2. C4c twong tdc HMBC chinh ctia cac hop chit 1 - 3.
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Hiang s6 twong tac nho gitra H-11 va
H-12 (J = 1,8Hz) cho thiy hai proton nay c6
moi quan hé gauche, pht hop véi ciu hinh
twong ddi thuwdong xuat hién trong cac dan
xuat phragmalin limonoid orthoester
[8, 9]. Cac tin hiéu singlet ciia H-3 (61 4,70),
H-17 (61 5,47) vaH-30 (6H 6,03) cho thay
cac proton nay dinh hwéng equatorial
dudi anh hwéong cta khung da vong dac
trung ctia limonoid. Ngoai ra, cac hing s
twong tac geminal 1om quan sat dwoc doi
voiHz2-6 (J=17,4Hz), H2-15 (J=19,2Hz) va
H2-19 (J = 11,4Hz) hoan toan phu hop voi
khung ciu tric limonoid da dwoc dé xuit.
Dir liéu NMR cta hop chit 1 c6 suw twong
dong cao v&i cac phragmalin limonoid
thudc nhom chit tabularisin/tabulalid
[8 - 10]. Piém khéac biét dang chud y la sw
xuat hién cia mot nhom acetoxy bd sung
tai C-30, dwoc chirng minh béi sw dich
chuyén vé viung trwong thap cta vi tri C-30
cung voi twong tac HMBC dac trung tir
H-30 dén carbonyl cia nhém acetyl. Trén
co s& phan tich day du cc dir liéu pho 1D
va 2D NMR, két hop véi so sanh tai liéu
tham khao [9], hop chit 1 dwoc xac dinh 1a
hop chit tabularisin N.

Hop chit 2 nhdn dwoc dwéi dang chat
rdn, mau trang. Quan sat cac phé 1D
NMR ctia hop chit 2 ¢6 cac dac diém pho
twong tw hop chit 1, cho thiy ca hai déu
s hiru dang khung ciu truc 1,8,9-
phragmalin limonoid orthoester [8 - 10].
Ngoai ra, phan tich ph6 HRESIMS cua

hop chat 2 ghi nhin pic ion tai m/z
735,2498 [M+H]* (tinh todn ly thuyét
cho ion [C3sH43017]*, 735,2495), cho
thidy cong thirc phin t& 1a C3sH43017.
Khoi lwgng phan ti cia hop chat 2 nhian
dwoc < 42Da so v&i hop chit 1, goi y cé
sw thi€u vang clia mot nhém acetyl. Phu
hop véi nhin dinh nay, dir liéu pho tH va
13C NMR ctia hop chit 2 hdu nhu giéng
hoan toan trung khép véi hop chat 1,
ngoai trir sw vang mat cla cac tin hiéu
dac trung cho nhém acetyl dinh tai C-30
va sw dich chuyén vé ving trwong cao
cua cac tin hiéu H-30 va C-30 tw éx 6,03
(s)/6c 70,1 & hop chit 1 sang 6u 4,60/6¢
68,5 & hop chit 2. Nhw viy, nhém
acetoxy tai C-30 cda hop chat 1 da dwoc
thay thé bang mét nhém hydroxyl trong
hop chit 2. Cac dir liéu NMR con lai bao
gobm sbé lwong cidc nhém methyl,
methylene, methine, carbon mang oxy va
carbon khong lién két v&i hydro, cung
v&i cac twong tic HMBC quan trong, déu
gan nhu gidng voi hop chit 1, khing
dinh rang hai hop chit c6 cung khung
cdu truc [8 - 10]. Tl cac dir kién phd néu
trén, ciu tric cda hop chat 2 dwoc xac
dinh 1a hop chit tabulalide D [8].

Hop chét 3 tinh ché dwoc dwédi dang
chit rin, mau trang. Cong thirc phan ti
dwoc xac dinh la C39Hs001s dwa trén
quan sat ph6 HRESIMS véi sw xuat hién
cua pic ion tai m/z 759,3231 [M+H]*
(tinh todn ly thuyét cho ion [C39H51015]*,
759,3223) két hop voi dir liéu 13C NMR.
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Phé 1D NMR va HSQC cta hop chét 3
xudt hién cac tin hiéu c6 thé gan cho ba
nhom methyl bac ba (éu/déc: 1,19/14,0;
1,13/16,2; 0,91/14,0), mo6t nhoém methyl
ester (6u 3,72/6c 51,7) va bén nhém
carbinol [6u/dc: 4,67/83,2; 4,63/69,1;
6,02/70,2 va 5,58/76,6]. Mot nhom
acetoxy tai C-12 dwoc xac dinh dwa trén
twong tdc HMBC tir cAc proton 6u 1,60 va
6u 4,63 (H-12) dén carbonyl carbon (6c
169,3). Sy hién dién cta nhém
orthoester dwoc xac nhan bé&i nhém
methyl singlet (6u 1,67/6c 21,1) va
carbon orthoester (6c 119,2). Mdc du
khong quan sat thiy twong quan HMBC
truc tiép nao gitra cac proton phragmalin
va carbon orthoacetate nhung sw xuit
hién cda 3 carbon bac ba chita oxy
(6c 85,3, 85,7 va 86,1) twong wng voi C-
1, C-8 va C-9 da minh chirng cho dang
lién két vi tri dién hinh 1a 1,8,9-
orthoester. Ngoai ra, ba tin hiéu proton
olefinic quan sat dwoc & vung truwong
thép (6n 7,48, 6,43 va 7,39), cung véi cac
olefinic carbon [6¢ 120,9, 141,0,109,9 va
142,9], cho thdy moét vong p-furanyl
trong hop chat 3. Cac twong tic HMBC tir
H-17 (61 5,58) dén C-20 (6¢c 120,9)/C-21
(6c 141,0)/C-22 (6c 109,9) xac nhan sw
hién dién ctia mét vong furan lién két tai
C-17. Mot cap tin hiéu [éu 1,90
(d, 10,8Hz) va 1,73 (d, 10,8Hz)] dwoc
gan cho cac proton H2-29, dac trung cho
hé vong ciu néi 4,29,1 cua phragmalin,
diéu nay ciing duwoc chirng minh bang
cac twong tic HMBC tir H-3 dén C-29, twr
H3-28 va Hz-29 dén C-5 va tir H2-29 dén
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C-1. Twong taic HMBC quan trong khac tw
H-3 va H-30 dén cac carbon carbonyl C-
1' va C-1", cung voi twong tac cua H-
1" /H-12' dén carbonyl C-1", da xac dinh
ro rang rang hai nhém thé isobutyryloxy
va mot nhom acetoxy lan lwot & tai cac vi
tri C-3, C-30 va C-12. C4u hinh twong doi
cta hop chit 3 dwoc xac dinh 1a giong véi
cac 1,8,9-phragmalin orthoester duwa
trén tinh twong tw dit liéu 1D va 2D NMR
[2,5,8,10]. Do d6, ciu tric cua hop chat
3 dwoc xac dinh la 3,30-diisobutyryl-12-
acetoxyphragmalin [10].

KET LUAN

Nghién cru buéc ddu vé thanh phan
hoéa hoc ttr 14 cay lat hoa (C. tabularis) da
thu dwoc 3 phragmalin limonoid
orthoester (1 - 3). C4u tric cda ching
dwoc xac dinh bang cac phan tich phé 1D
va 2D NMR va ph6 HRESIMS. Nhirng
phat hién nay tiép tuc mé& rong thanh
phén hoéa hoc cta C. tabularis va chirng
minh loai nay la nguén phong pht cua
cac hgp chat limonoid c6 ciu truc da
dang. Bén canh d6, cac chit chuyén hda
thit cidp phan ldp dwoc gép phédn cung
cip thém théng tin vé phan loai héa hoc
c6 gia tri cho chi Chukrasia va xay dung
nén tang cho cac nghién cru sdu hon vé
hoéa hoc, hoat tinh sinh hoc va dwoc ly
trong twong lai.

Loi cdm on: Nghién ctru nay dworc tai
tro béi Quy Phat trién Khoa hoc va Cong
nghé Qudc gia (NAFOSTED) trong dé tai
ma s6 104.01-2024.03.
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