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(57) Giai phap hitu ich d& cip dén quy trinh phan 1ap va tinh ché cic hop chat
carboxyethylflavanon tir bot 161 gd cdy Swa Do Dalbergia tonkinensis nhiéu nim tudi cta
Viét Nam. Quy trinh theo giai phap hitu ich bao gdm céc bude: a) chuan bi nguyén liéu; b)
chiét bot 161 gb cay Sua Po; ¢) thu phan doan chira cac hop chat carboxyethylflavanon; d)
phan 1ap cac hop chit carboxyethylflavanon; e) thu cac hop chat carboxyethylflavanon tho;
va f) tinh ché cac hop chét carboxyethylflavanon. Quy trinh theo giai phap hitu ich thu
dugc bon hop chit carboxyethylflavanon ¢ cong thire (1), (2), (3) va (4).
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Linh vire ky thuit dwge dé cap

Giai phap htru ich thuge linh vie hoa hoc cac hop chét thién nhién, cu thé 1a giai
phap hitu ich dé cap dén quy trinh tach va tinh ché cac hop chit carboxyethylflavanon
tir 161 gb cay Sua Do Dalbergia tonkinensis (Fabaceae) c6 & Viét Nam.
Tinh trang ky thuit ciia giai phap hiru ich

Chi Dalbergia (chi Tric) thudc ho bau (Fabaceae) c6 hon 300 loai da duge ghi
nhén (Dalbergia abbreviata, Dalbergia abrahamii, Dalbergia acariiantha,
Dalbergia acuta, Dalbergia acutifoliolata, Dalbergia adami, Dalbergia sissoo, V/Iv.),.
phan bd rong rdi & cac vung nhiét doi va can nhiét dé6i (The Plant List. Available:
http://www.theplantlist.org/tpl1.1/search?q=dalbergia, (Accessed, July 29, 2017); N.
Vasudeva, M. Vats, S. K. Sharma, S. Sardana. Chemistry and biological activities of
the genus Dalbergia - A review. Pharmacognosy Reviews, 2009, 3, 307-3 19). G cia
nhiéu loai thudc chi Dalbergia thudng duogc goi 1a “gd hong” do c6 mau dod dam va
dugce st dung 1am 6 ndi thit va cac nhac cu chét luong cao tir hang trdm nam nay.

Nhiéu loai Dalbergia dugc stir dung dé diéu tri cac bénh nhu chira loét, chady méu,
ho, tiéu chay, kiét ly, kho tiéu, thuong vi, chdy mau cam, bénh 1au, xuat huyét, phong,
sbt rét, thép khop, ghé, dau da day, giang mai, chin thuong, v/v. (N. Vasudeva, M.
Vats, S. K. Sharma, S. Sardana. Chemistry and biological activities of the genus
Dalbergia - A review. Pharmacognosy Reviews, 2009, 3, 307-319). Trong y hoc ¢
truyén, chiing cling duoc st dung nhu cac thuéc giam dau, thudc chdng ho, tiéu chay,
chdng viém, chbng ung thu, chéng vi khuén, ha sét, chdng loét sinh duc, diét tinh
trung, tim mach (S. M. Yu, Z. J. Cheng, S. C. Kuo. Endothelium-dependent relaxation
of rat aorta by butein, a novel cyclic AMP-specific phosphodiesterase inhibitor.
BEuropean Journal of Pharmacology, 1995, 280, 69-77; S. M. Yu, S. C. Kuo.
Vasorelaxant effect of isoliquiritigenin, a novel soluble guanylate cyclase activator, in
rat aorta. British Journal of Pharmacology, 1995, 114, 1587-1594). L5i gd cua cdy Sua
Do ¢ Viét Nam c6 gié tri kinh té cao va duoc cho 1a ¢6 dugc st dung lam thube hiéu‘

dung. Da ¢6 mét s6 nghién ctru ¢ Trung Qudc cho thay 16i gd cua loai Swa Hai Nam
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Dalbergia odorifera dugc st dung dé diéu tri cac béhh vé tim mach nhu suy tim, viém
co tim, nhdi méau co tim va xo vita dong mach (A. Sugiyama, B. M. Zhu, A. Takahara,
Y. Satoh, K. Hashimoto. Cardiac effects of Salvia miltiorrhiza/Dalbergia odorifera
mixture, an intravenously applicable Chinese medicine widely used for patients with
ischemic heart disease in China. Circulation Journal, 2002, 66, 182-184; L. H. Wy, Y.
Wang, Z. Li, B. L. Zhang, Y. Y. Cheng, X. H. Fan. Identifying roles of “Jun-Chen-
Zuo-Shi” component herbs of QiShenYiQi formula in treating acute myocardial
ischemia by network pharmacology. Chinese Medicine, 2014, 9, 24). Ngoai ra, cic.
loai Dalbergia con c6 cac tdc dung sinh hoc quy khac nhu tai tao xwong, lam gidn
dong mach vanh, chéng bénh than, chéng di ing, chéng androgen, chéng tia tr ngoai,
khang ky sinh tring, chéng oxy hoa, khang plasmodium, diéu hoa mién dich, diét
mudi, tc ché enzyme Tyrosinase, v/v. (N. Vasudeva, M. Vats, S. K. Sharma, S.
Sardana. Chemistry and biological activities of the genus Dalbergia - A review.
Pharmacognosy Reviews, 2009, 3, 307-319).

Céac nghiénb ctiu héa hoc vé cac loai Dalbergia tap trung 14 nghién ctru bd phan gd
va 14. Thanh phén héa hoc cta cac loai Dalbergia rat da dang va phong phu, c6 thé ké
dén cac dang flavonoit nhu flavon, isoflavon, neoflavon, flavanon, isoflavanon (8.
Saha, J. A. Shilpi, H. Mondal, F. Hossain, M. Anisuzzman, M. M. Hasan.
Ethnomedicinal, phytochemical, and pharmacological profile of the genus Dalbergia
L. (Fabaceae). Phytopharmacology, 2013, 4, 291-346), isoflavanon glycosit (S.
Kaennakam, P. Siripong, S. Tip-Pyang. Dalvelutinoside, a new isoflavone glycoside
from the methanol extract of Dalbergia velutina roots. Natural Products
Research, 2016, 30, 1493-1498), flavanes (H. Wang, W. H. Dong, W. J. Zuo, H.
Wang, H. M. Zhong, W. L. Mei H. F. Dai. Three new phenolic compounds from
Dalbergia odorifera. Journal of Asian Natural Products Research, 2014, 16, 1109-
1118), isoflavanes (S. Kaennakam, P. Siripong, S. Tip-Pyang S. Cytotoxicities of two
new isoflavanes from the roots of Dalbergia velutina. Journal of Nature
Medicine, 2017, 71, 310-314), neoflavanes (S. Saha, J. A. Shilpi, H. Mondal, F.
Hossain, M. Anisuzzman, M. M. Hasan. Ethnomedicinal, phytochemical, and
pharmacological profile of the genus Dalbergia L. (Fabaceae). Phytopharmacol. 2013,
4,291-346), flavonol (P. Dixit, R. Chillara, V. Khedgikar, J. Gautam, P. Kushwaha, A.
Kumar, D. Singh, R. Trivedi, R. Maurya. Constituents of Dalbergia sissoo Roxb.
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leaves with osteogenic activity. Bioorganic Medicinal Chemistry Letters, 2012, 22,
890-897), flavanonol va isoflavanonol, 4-aryl-coumarins, phenols, sesquiterpenes (8.
Saha, J. A. Shilpi, H. Mondal, F. Hossain, M. Anisuzzman, M. M. Hasan.
Ethnomedicinal, phytochemical, and pharmacological profile of the genus Dalbergia -
L. (Fabaceae). Phytopharmacol. 2013, 4, 291-346), phytosterols (M. M. Glaucia
Guedesa, R. S. Albuquerque, R. S. Soares-Maciel, M. A. Freitas, V. A. Silva, E. O.
Lima, M. A. Lima. E. V. L. Cunha, H. D. M. Coutinho. Isolation of phytosterols of
Dalbergia ecastophyllum (L.) Taub. (Leguminosae) and modulation of antibiotic
resistance by a possible membrane effect. Arabian J ournal of Chemistry, 2014,
http://dx.doi.org/ 10.1016/j.arabjc.2014.10.014), cac din xudt cta coumestan va
coumaronochromone (J. P. Abdou, J. Momeni, A. Adhikarid, N. Tsabang, A. T.
Tchinda, M. 1. Choudhary, A. E. Nkengfack. New coumestan and
coumaronochromone derivatives from Dalbergia boehmii Taub.
(Fabaceae). Phytochemistry Letters, 2017, 21,109-1 13).

Loai Dalbergia tonkinensis c6 hoa mau tring, nhung trong déan gian thuong duge
goi [a “Sua D6” do 161 gb cay nhidu nam tudi c6 mau do va 15i g6 do6 nay thuong duoc
budn bdn, san lung véi gid tri cao. Loai Dalbergia tonkinensis con dugc goi 1a Swa Béc
Bo (Tuén, T. A., Pat, N. T., Nam, N. H., Hung, N. Q., Hoi, T. M., Thai, T. H., Minh C.
V., Kiém, P. V. Cé4c hop chit isoflavon va dihydrophenanthren tr cdy Sua Bic bo
(Dalbergia tonkinensis Tap chi Héa hoc, 2009, 47, 716-719). Trong nudec méi ¢ mot
nghién ctru vé thanh phan g cdy Sua Dalbergia tonkinensis. Tir dich chiét metanol
cia than gd Sua (Dalbergia tonkinensis), tic gia Tran Anh Tudn va cong su (Viét
Nam) da thu dugc cac hop chat flavonoit nhur genistein, lanceolarin. Pic diém cua cac
quy trinh chiét flavonoit theo ti liéu trén la st dung hé dung moi cloroform va
metanol, vdi ty 1¢ cloroform cao, ddy 1a dung mai doc, gy ung thu (Tuén, T. A., Pat,
N.T., Nam, N. H., Hung, N. Q., Hoi, T. M., Théi, T. H., Minh C. V., Kiém, P. V. Cac
hop chét isoflavon va dihydrophenanthren tir cdy Swa Bic bd (Dalbergia tonkinensis).
Tap chi Hoa hoc, 2009, 47, 716-719). Ngoai ra, tdc gia Pham Thanh Loan va cong su
cting da nghién ctru than loai Dalbergia vietnamensis dic hitu cta Viét Nam va da thu
duge nhiéu hop chét flavonoit, cu thé 13 cac hop chit isoflavone va isoflavon glycosit
nhu caviunin, 2 dan xuit cda caviunin va 1 din xuét cua dalspinosin. Theo do, tac gia

Pham Thanh Loan va cdng su chiét phan than g0 truc tiép bing dung m6i metanol, tiép
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do6 phan lap cac hop chét isoflavone trén cot silica gel (Loan, P. T., Anh, H. T.
L., Cuc, N. T., Yen, D. T. H., Hang, D. T. T., Ha, T. M., Nhiem, N. X., Du, N. V.,
Thai, T. H., Minh, C. V., Kiem, P. V. New isoflavone glycoside from the stems of
Dalbergia vietnamensis. Natural Product Communications, 2014, 9, 809-810). Tuy
nhién, cho dén nay chua ¢6 cong trinh nao nghién ctru v& 18i gd ciing nhu céc hop chat
carboxyethylﬂayanon dugc phan 1ap va tinh ché tir 161 gd Sua D6 nhidu nam tudi cta
Viét Nam.

Flavanon 14 16p chét duoc dic biét tim thdy trong 15i gd Swa D6 c6 tac dung
chéng oxy hoa, khang viém, ha lipid, chéng thiu mau cuc b, dung nap glucose va tac
dung tim mach nhu chéng gidn mach nén c6 tiém nang phat trién thanh thuc phim
chL'rQ nang, thubc chita bénh tim mach (L. Testai, V. Calderone. Nutraceutical value of
Citrus flavanones and their implications in cardiovascular disease. Nutrients, 2017, 9,
502; doi:10.3390/nu9050502). Céc hop chat carboxyethylflavanon thuéc nhom
flavanon kha hiém gip trong thién nhién. T4c gia Nguyén Manh Cudng va cong su da
phan lap lan dau tién tir 16i gd cdy Swa D6 nhiu nim tudi (N. M. Cuong, N. T. Nhan,
N. T. Son, D. H. Nghi, T. D. Cuong. Daltonkins A and B, Two New
CarboXyethylﬂavanones from the Heartwood of Dalbergia tonkinensis. Bulletin of the
Korean Chemical Society, 2017, 38, 1511-1514; N. T. Son, K. Harada, N. M. Cuong,
Y. Fukuyama. Two new carboxyethylflavanones from the heartwood of Dalbergia .
tonkinensis and their antimicrobial activities. Natural Product Communications, 2017,
12, 1721-1723). Khéc véi cac quy trinh phan 1ap hop chét thién nhién thong thuong
(chiét cac cao tong bang cac dung mdi hitu co nhu metanol, etanol), cac hop chit
- carboxyethylflavanon phén lap tir cao tong dugc chiét bing nudc, sau d6 méi ding cac
dung méi thong thuong dé phan 1ap. Su dung 151 gb Sua Do nhidu nam tudi, ding
nude dé chié't cao tdng, quy trinh tich va tinh ché 1in dau tién cac hop chit
carboxyethylflavanon 14 céc diém méi ctia don giai phap hitu ich nay.

Ban chit ky thuit cia giai phap hiru ich |

Tir tinh trang k¥ thuét cta gidi phép hitu ich, chﬁng t6i thdy viéc st dung bd phan
cdy dé nghién ctu, k¥ thuét tach sit dung céc vat liéu khong tai sit dung, cac hé dung’
mdi ddc hai, cac phirc hé dit tién dé phén 1ap cac hop chit flavonoit 14 rdo cin 16n a6i

vai su phét trién dugce chat cho nganh cong nghiép duge.
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Do d6, giai phap hitu ich nay nham khic phuc rdo can néu trén, theo d6 giai phap
hiru ich d& xuét quy trinh tach va tinh ché céc hop chét carboxyethylflavanon tir 16i gd
Sua D6 nhidu nam tudi cia Viét Nam theo quy trinh t&i wu hon va tiét kiém hon. Céc
hop chat carboxyethylflavanon phén lap tir 16i gb Sua D6 nhiéu nim tudi cia Viét
Nam khong hién dién & cac dich chiét té)ng axeton, metanol va etanol sau khi dugc

“dinh tinh bang sic ky ban méng.

Giai phép hitu ich dé cap dén quy trinh tich cic hop chét carboxyethylflavanon tir
16i gd Swa Do nhiéu nam tudi, trong d6 quy trinh nay bao gdm cac budc:

a) thu than va lay 16i gd Swa D6 nhidu nam tudi, sau d6 sdy khé dén khéi lwong
khong ddi, chit va xay nho dé tao ra bot 16i gb Swa Do; |

b) chiét bot 16 gd Sua Do bang cach chiét phan bdt thu duge & bude a) véi
metanol (3 lén) & nhiét do phong, sau d6 thu dich chiét va ct loai bo dung mdi dudi ap
sut giam dé thu duogc phan can chiét va phan b con lai dugc lam kho;

¢) chiét phan ba kho con lai bang cach chiét phin ba kho thu dugc & bude b) bing
Soxhlet ba 1an v6i nudc s6i, sau d6 thu dich chiét va cit loai bd nude dudi ap suat
giam dé thu duoc phan can chiét;

d) ‘Fhu phan doan chtia cac hop chét carboxyethylflavanon bang cach dua phan
doan chira cin chiét thu dugce & bude c) 1én cot sic ky voi chit hép phu 1a Diaion HP-
20 va h¢ dung moi rira giai 1a metanol/nuée theo ty 1¢ thé tich metanol ting dan 0, 25,
50, 75 va 100% thu hai phan doan c6 ty 1€ metanol 1a 25% va 75%;

e) thu cac hop chét carboxyethylflavanon thd bing cich dua phan doan co ty 1&
metanol 25% thﬁ duoce & bude d) 1én cdt sic ky voi chit hdp phu 1a silica gel c6 kich ¢
230 dn 400 mesh, sau do st dung hé¢ dung moi rira gidi 1a diclometan/metanol/nudc
theo ty 1€ 30/1/0,1 (v/v/v), thu phén doan c6 ki hi¢u 1a W2.2; phan doan c6 ty 1¢ metanol
75% thu duoc & budc d) duoc dua 1én cot sic ky voi chat hap phu 1 silica gel c6 kich
& 230 dén 400 mesh, sau d6 st dung hé dung mdi rtra giai 14 diclometan/metanol/nudce
theo ty 1€ 30/1/0.1 (v/v/v), thu hai phan doan c6 ki hi¢u 1a W4.1 va W4.2;

f) tinh ché cac hop chat carboxyethylflavanon biang cach hoa tan phan doan c6 ki
hiéu W2.2 trong phirc hé dung mdi n-hexan/EtOAc/axit formic 130/80/2 (v/v/v) theo ti
16 khéi lugng/thé tich 1a 1/10 (w/v) thu dwoc hop chét carboxyethylflavanon c6 cong
thirc (2) dang rdn vo dinh hinh mau tring; phan doan c6 ki hiéu W4.1 dugc hoa tan

trong phtrc hé dung modi n-hexan/EtOAc/axit formic 80/80/2 (v/v/v) theo ti 1& khdi
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luong/thé tich 1a 1/10 (w/v) thu dugc hop chit carboxyethylflavanon c6 cong thue (1).
dang ran vo dinh hinh mau tréng; phan doan c6 ki hiéu W4.2 dugc hoa tan trong phirc
hé dung mdi n-hexan/EtOAc/axit formic 80/80/3 (v/v/v) theo ti 1& khdi luong/thé tich
1a 1/10 (w/v) thu dugc hop chét carboxyethylflavanon ¢6 cong thire (3) va (4) dang ran
vo dinh hinh mau tring.

Theo mot phuong 4n wu tién, trong d6 cac hop chat carboxyethylflavanon thu
duoc tir quy trinh theo giai phap hitu ich bao gdm hop chit co cong thic (1), (2), (3)

va cong thire (4) sau:

Theo mdt phwong 4n wu tién, trong d6 dung mdi hitu co dé chiét bot 16i gb Sua
Do duoc lva chon tir nhom bao g@)m axeton, metanol, etanol hoac nudc.

Theo mdt phuong an uu tién, trong d6 hé dung mdi rira giai trong budc thu phén
doan chira céc hop chét carboxyethylflavanon thé 1a diclometan/metanol/nuéc (v/v/v)
theo ty 1& metanol ting dan tir 0 dén 100%.

Theo mdt phuong an uu tién, trong d6 con c6 bude tinh sach cdc hop chit
carboxyethylflavanon bing cach hoa tan san pham thu dugc trong hé dung méi n-
hexan/etyl axetat/axit formic dé thu san pham chira cdc hop chit carboxyethylflavanon
tinh khiét trén 98%.

MO ta chi tiét giai phap hiru ich
Sau ddy. giai phap hitu ich duoc md ta chi tiét v6i cac phuong an thuc hién cu thé.
Theo d6 giai phap hitu ich dé xudt quy trinh tich va tinh ché cac hop chét

carboxyethylflavanon tir 16i gd Swa Pd nhiéu nam tudi cua Viét Nam.
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Giai phap hitu ich d& cap dén quy trinh tich va tinh ché cac hop chit
carboxyethylflavanon tr 16i gd Sua Do, trong d6 quy trinh nay bao gdm cac budc: a)
chudn bi nguyén liéu; b) chiét bot 16 gd Sua D9; ¢) thu phan doan chita cac hop chét
carboxyethylflavanon; d) chiét cac hop chit carboxyethylflavanon; e) thu cac hop chit
carboxyethylflavanon thd; va f) tinh ché cac hop chit carboxyethylflavanon.

Trong budc chudn bi nguyén liéu, thu than va 14y 161 gd cdy Swa D0, sau d6 sdy
kho (60 °C) dén khéi luong khong dbi (3,7 ke) va xay nhé (dén kich thuéce 0,2 mm) dé
tao ra bot 16i gd cay Sua Do.

Trong budc chiét bot 161 gd cay Sua Do, tién hanh chiét phan bot thu dugc & trén
béng metanol ba 1an ¢ nhiét do phong (3 x 1,0 L). Sau khi chiét, phﬁn dich chiét duoc
thu gom va cét loai bd dung mdi dudi ap suit giam dé thu duogc phén can chiét (350 g)
va phan ba con lai duoc lam khé (3,3 kg). Chiét phan b kho con lai bang Soxhlet ba
lan v6i nude soi (3 x 1,0 L), thu dich chiét va cit loai bé nuée dudi ap sudt giam dé
thu duoc phén cin chiét (4,2 g).

Trong budc thu phan doan chira cac hop chit carboxyethylflavanon, phin cin
chiét thu duoc ¢ trén duoc dua lén cot sic ky (kich thuéce ¢dt 2,5 x 50 cm) v6i chét hép _
phu la Diaion HP-20 (kich thudc hat 250 pm) va hé dung méi rira giai [a metanol/nude
(V/v) theo ty 1& thé tich metanol tang dan 0, 25, 50, 75 va 100%. Sau khi cit dé loai bo
dung mdi dudi 4p suat giam, thu hai phan doan c6 ty 1& metanol 1a 25% va 75% chira
céc hop chit carboxyethylflavanon (cin 25% va 75% metanol).

Trong budc chiét cac hop chit carboxyethylflavanon thé, phin cin 25% metanol
(450 mg) dugc dua Ién cot sic ky (kich thude cot 1 x 40 cm) vé6i chat hip phu 12 silica
gel c6 kich co 230 dén 400 mesh theo ty 1€ trong luong can 25% metanol/silicagel 1a
130 (w/w). Tiép do, tién hanh sic ky v6i hé dung moi ria gidi la
diclometan/metanol/nu¢e theo ty 1&€ 30/1/0,1 (v/v/v), thu phén doan c6 ki hi¢u 1a W2.2
(25 mg). Tuong tw, phan cin 75% metanol (220 mg) duoc dua 1én cot sic ky (kich
thude cot 1 x 40 ecm) véi chat hdp phu la silica gel ¢6 kich ¢& 230 dén 400 mesh theo
ty lév trong luong can 75% metanol/silicagel 1a 1:30 (w/w). Tiép do, tién hanh sic ky
v6i hé dung moi rira giai la diclometan/metanol/nudce theo ty 1€ 30/1/0,1 (v/v/v), thu
hai phan doan c¢ ki hi¢u 1a W4.1 (30 mg) va W4.2 (40 mg).

Trong budc tinh ché céc hop chét carboxyethylflavanon, phan doan c¢6 ki hiéu

W2.2 (25 mg) dugc hoa tan trong phttc hé dung moi n-hexan/EtOAc/axit formic
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130/80/2 (v/v/v) theo ti 1¢ khéi Iwong/thé tich 1a 1/10 (w/v) thu dwoc hop chat
carboxyethylflavanon dang rin vd dinh hinh mau tring c6 khi luong 4,5 mg. Hop
chét nay dugc xac dh;h la ¢6 cong thirc (2). Phan doan c6 ki hiéu W4.1 (30 mg) duoc
hoa tan trong phirc h¢ dung moi n-hexan/EtOAc/axit formic 80/80/2 (v/v/v) theo ti 1&
khdi lwong/thé tich 1a 1/10 (w/v) thu duge hop chit carboxyethylflavanon dang rén vo
~ dinh hinh mau trang c6 khéi lugng 5,0 mg. Hop chit nay duoc xdc dinh 1a c6 cong
thirc (1). Phan doan c6 ki hiéu W4.2 (40 mg) dugc hoa tan trong phtrc hé dung moi n-
hexan/EtOAc/axit formic 80/80/3 (v/v/v) theo ti 16 khdi lugng/thé tich 1a 1/10 (w/v)
thu dugc hai hgp chét carboxyethylflavanon déu & dang rin vo dinh hinh mau tréng
lan lwot ¢6 khéi lugng 4,0 mg va 5,0 mg. Hai hop chét nay dugc xac dinh 1a c6 cong
thae (3) va (4). |

Cac hop chat carboxyethylflavanon thu duoc tir quy trinh theo giéi phép hitu ich-
bao gf”)m hop chat co cong thirc (1), (2), (3) va cong thirc (4) sau:

Theo mdt phuong an uu tién, trong d6 cac hop chét carboxyethylflavanon con
duoc tinh sach bang cach hoa tan san pham thu duoc trong hé dung mdi n-hexan/etyl
axetat/axit formic dé thu san pham chtra cac hop chat carboxyethylflavanon tinh khiét
trén 98%.

Vi du thuce hién gidi phap hiru ich
Vi dy 1: Tach va tinh ché cac hop chit carboxyethylflavanon tir 161 gd Swa D6 nhiéu

nam tuoi cua Viét Nam.
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Thu than va ldy 16i g6 Sua Do, sdy kho (60 °C) dén khéi lugng khong ddi va
nghién nho thanh bot (c6 kich thwde 0,2 mm), tao ra 3,7 kg bot. Phan bot nay duge
chiét ba lan bing dung moi metanol (3 x 1,0 L) & nhiét do phong, sau khi c6 quay loai
b6 dung moi thu duge cin metanol (350 g) va phan ba con lai dwoc 1am khd (3,3 kg).
Phin ba nay tiép tuc dugc chiét bing Soxhlet ba l1an voi nudce s6i (3 x 1,0 L). Sau khi
cét loai bé nuéc, thu duoc 4,2 g phin cin. Tiép d6 dwa phan can nay 1én cot sic ky (c6
kich thude 2 x 50 em) véi chét hdp phu 1a Diaion HP-20 (kich thudc hat 250 pm) va
hé dung mdi rira giai 1a metanol/nuée (v/v) theo ty 18 thé tich metanol tang dan 0, 25,
50, 75 va 100%, thu hai phan doan ¢6 ty 1€ metanol 25% (450 mg) va 75% (220 mg).
Phan doan 25% metanol (450 mg) duoc chiét trén cot sic ky (kich thuédc cot 1 x 40
cm) v6i chit hip phu silica gel ¢6 kich ¢& 230 dén 400 mesh, ty 16 nhdi cot 1:30 (w/w)
v61 dung moi rira giai la diclometan/metanol/nude theo ty 1€ 30/1/0,1 (v/v/v), thu phan
doan c6 ki hiéu la W2.2 (25 mg) giau flavanon. Tuong tu, phan doan 75% metanol
(220 mg) duoc chiét trén cot séc ky (kich thude cot 1 x 40 cm) v6i chét hép phu silica
gel ¢6 kich c& 230 dén 400 mesh, ty 1& nhdi c¢6t 1:30 (w/w) v6i dung méi rira giai 1a
diclometan/metanol/nude theo ty 1€ 30/1/0,1 (v/v/v), thu hai phan doan cé ki hiéu 1a
W4.1 (30 mg) va W4.2 (40 mg) giau flavanon.

Phén doan c6 ki hiéu W2.2 (25 mg) dugc hoa tan trong phirc hé dung mdi n-
hexan/EtOAc/axit formic (130/80/2, v/v/v) theo ti 18 khi lugng/thé tich 1a 1/10 (w/v)
thu duwoc hop chit dang rin v6 dinh hinh mau traing (4,5 mg) (hop chat
carboxyethylflavanon c6 cong thirc (2)). Phan doan c6 ki hi¢u W4.1 (30 mg) dugc hoa
tan trong phirc hé dung mdi n-hexan/EtOAc/axit formic (80/80/2, v/v/v) theo ti 1& khéi
lwong/thé tich 13 1/10 (w/v) thu duoc hop chét dang rin v6 dinh hinh mau tring (5,0
mg) (hop chét cérboxyethylﬂavanon c6 cong thtrc (1)). Phan doan c6 ki hi¢u W4.2 (40
mg) duoc hoa tan trong phie hé dung moi n-hexan/EtOAc/axit formic (80/80/3, v/v/v)
theo ti 1& khdi luo'ng/thé tich 1a 1/10 (w/v) thu dugc hai hop chit déu & dang rin vo
dinh hinh mau trang lan luot c6 khéi lwong 1a 4,0 mg va 5,0 mg (hai hop chét
carboxyethylflavanon ¢6 cong thirc (3) va cong thire (4)).

Vi du 2: Dinh tinh va dinh lugng céc hop chét carboxyethylflavanon dugc phan

1ap va tinh ché tur 101 20 Sua Do nhiéu nam tudi cua Viét Nam.
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Phén chét rén vo dinh hinh mau tréng thu duge & Vi du 1 dugce xac dinh vé mit
dinh tinh va dinh lwong bang cic phuong phap di biét trong linh vuc ky thuat nay. Két
qué nhu sau:

Ddc tinh cia hop chit carboxyethylflavanon ¢é cong thure (1)

- Tén theo IUPAC: (25)-8-carboxyethylpinocembrin.

- M6 ta: Chét rin v6 dinh hinh mau tréng, tan t6t trong dung méi metanol. Xac dinh
dinh tinh bang sic ky 16p mong trén ban mong silica gel trang san 60 F,s4 (Merck), dung
moi trién khai 14 n-hexan/etyl axetat/axit formic = 80/120/2 (v/v/v); R¢= 0,40.

- CTPT: CsH,406 (M=328). | | |

- Phd khdi luong phén giai cao HR-ESI-MS m/z: 327.0868 [M — H] (calcd for
CisH 506: 327.0868).

- Phé cong hudng tir hat nhan: "H-NMR (500 MHz, methanol-ds) dy (ppm): 5.47
(1H, dd, J=13.0 va 3.0 Hz, H-2), 3.11 (1H, dd, J=17.0 va 13.0 Hz, H-3,,), 2.80 (1H,"
dd, J=17.0 va 3.0 Hz, H-3,,), 6.02 (1H, s, H-6), 7.52 (2H, d, J = 7.5 Hz, H-2' va H-
6'), 7.44 (2H, d, J= 7.5 Hz, H-3" va H-5"), 7.39 (1H, t, J= 7.5 Hz, H-4"), 2.86 (2H, t, J
= 8.0 Hz, H-9), 2.49 (2H, t, J = 8.0 Hz, H-10). "C-NMR (125 MHz, methanol-d;) d¢
(ppm): 80.5 (C-2), 44.3 (C-3), 197.5 (C-4), 103.3 (C-4a), 162.8 (C-5), 95.6 (C-0),
166.1 (C-7), 108.5'(C-8)., 162.8 (C-8a), 18.7.(C-9), 34.1 (C-10), 177.7 (C-11), 140.5
(C-1"), 127.3 (C-2" va C-6"), 129.6 (C-4"), 129.7 (C-3' va C-5").

- Phd hdng ngoai IR (KBr) em™: 3354, 2947, 2835, 1710, 1637, 1610, 1452, 1022,
975, 689.

- Phé tur ngoai UV A, (metanol) nm: 293.

- Phd ludng sic tron CD (Circular dichroism): Agygs (nm) —10.43, Aesy (nm)v
+2.10.

Céu tric héa hoc ctia hop chat carboxyethylflavanon ¢ cong thire (1) duge so
'sanh v6i co so dir liéu vé hop chit hoa hoc va khong thdy c6 ciu tric tuong tu. Dit lidu
nay khang dinh ring hop chit carboxyethylflavanon c6 cong thirc (1) 14 hop chét mai
chua ting duoc cong bd trude do.

Ddc tinh cua hop chdt carboxyethylflavanon cé cong thikc (2)

- Tén theo IUPAC: (25)-6,8-dicarboxyethylnaringenin.
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- M6 ta: Chat rén vo dinh hinh mau tring, tan tét trong dung mdi metanol. Xéc dinh
dinh tinh bang sic ky 16p mong trén ban mong silica gel trang san 60 F,s4 (Merck), dung
mai trién khai 1a n-hexan/etyl axetat/axit formic = 80/80/2 (Vv/VIv); Re=0,25.

- CTPT: Cy1Hy009 (M=416).

- Pho khdi luong phén giai cao HR-ESI-MS m/z: 415.1014 [M — H]™ (caled for
Cy1H1900: 415.1024).

- Phé cong hudng tir hat nhan: 'H-NMR (500 MHz, methanol-d;) Jy (ppm): 5.39
(1H, dd, J=13.0 va 3.0 Hz, H-2), 3.13 (1H, dd, J=17.0 va 13.0 Hz, H-3,,), 2.79 (1H,
dd, J=17.0 va 3.0 Hz, H-3,,), 7.36 (2H, d, J = 8.5 Hz, H-2' va H-6'), 6.85 2H, d, J =
8.5 Hz, H-3" va H-5"), 2.85 (2H, m, H-9), 2.55 (2H, m, H-10), 2.81 (2H, m, H-9"), 2.51
(2H, m, H-10"). "C-NMR (125 MHz, methanol-ds) ¢ (ppm): 80.3 (C-2), 44.0 (C-3),
198.6 (C-4), 103.4 (C-4a), 159.8 (C-5), 109.0 (C-6), 163.9 (C-7), 108.3 (C-8), 161.1
(C-8a), 18.8 (C-9), 34.4 (C-10), 179.1 (C-11), 19.4 (C-9"), 34.8 (C-10"), 179.2 (C-11"),
131.4 (C-1"), 128.8 (C-2' va C-6'), 158.9 (C-4"), 116.4 (C-3' va C-5").

- Phd hdng ngoai IR (KBr) ecm™: 3369, 2987, 2864, 1751, 1676, 1575, 1411, 1022,
894, 754, 696.

- Phd tr ngoai UV A,y (metanol) nm: 297.

-Phé ludng sdc tron CD (Circular dichroism): Agyy (nm) —8.29, Ags3o (nm) + 2.05. _

Céu trac hoéa hoc clia hop chat carboxyethylflavanon c6 cong thic (2) dwoc so
sanh v6i co s¢ dir liéu vé hop chat hoa hoc va khong thdy c6 cdu tric tuong tu. Di liéu
nay khang dinh rang hop chét carboxyethylflavanon c6 cong thire (2) 14 hop chit moi
chua timg duoc cong b trude do.

Ddc tinh ciia hop chdt carboxyethylflavanon cé céng thirc (3)

- Tén theo ITUPAC: (25)-8-carboxyethylnaringenin.

- M ta: Chét rén v6 dinh hinh mau tring, tan tt trong dung moi metanol. Xac dinh
dinh tinh bang séc ky 16p mong trén ban mong silica gel trang sén 60 F,s4 (Merck), dung
mdi trién khai 1a n-hexan/etyl axetat/axit formic = 80/120/2 (v/v/v); Ry= 0,35.

- CTPT: CigH,,07 (M=344)..

- D) quay cuc riéng [oc]zD5 +37.0° (¢ = 0.53, MeOH)

- Phé khéi luong phan giai cao HR-ESI-MS m/z: 343.0815 [M — HJ (calcd for
C18H|5073 3430817)
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- Phd cong huong tir hat nhéan: "H-NMR (500 MHz, methanol-ds) dy (ppm): 5.34
(1H, dd, J=13.0 va 2.5 Hz, H-2), 3.14 (1H, dd, /= 17.0 va 13.0 Hz, H-3,,), 2.72 (1H,
dd, /=17.0 va 2.5 Hz, H-3,,), 5.97 (1H, s, H-6), 7.33 (2H, d, J= 8.5 Hz, H-2' va H-
6'), 6.84 (2H, d. J = 8.5 Hz, H-3' va H-5"), 2.84 (2H, t, J= 8.0 Hz, H-9), 2.48 (2H, t, J
= 8.0 Hz, H-10). "C-NMR (125 MHz, methanol-dy) ¢ (ppm): 80.5 (C-2), 44.1 (C-3),
198.0 (C-4), 103.2 (C-4a), 162.9 (C-5), 95.7 (C-6), 166.3 (C-7), 108.6 (C-8), 162.7 (C-
8a), 18.8 (C-9), 34.6 (C-10), 177.9 (C-11), 131.2 (C-1"), 129.0 (C-2' va C-6"), 159.0
(C-4", 116.3 (C-3'va C-5").

- Ph6 hong ngoai IR (KBr) 01nf1: 3356, 3089, 2924, 2852, 1737, 1477, 1377, 1215,
1035, 759, 675, 428. '

- Ph tir ngoai UV L .x (metanol) nm: 294,

- Pho ludng séc tron CD (Circular dichroism): Aeyes (nm) —0.71, Aess7 (nm) +0.19.

Céu trac hoa hoc ciia hop chét carboxyethylflavanon ¢ cong thire (3) duoc so
sanh v&i co sé dit liéu vé hop chit hoa hoc va khong thiy c6 céu trac teong tu. Dit liu.
nay khing dinh ring hop chét carboxyethylflavanon c6 cong thire (3) 1a hop chit mai
chua timg dugc cong bd trude do.

Ddc tinh cia hop chdt carboxyethylflavanon c¢é cong thirc (4)

- Tén theo IUPAC: (25)-6,8-dicarboxyethylpinocembrin.

- M6 ta: Chét réin vo dinh hinh méu tring, tan tot trong dung méi metanol. Xéc dinh
dinh tinh bang sic ky 16p mong trén ban mong silica gel trang sin 60 F,sy (Merck), dung
moi trién khai 12 n-hexan/etyl axetat/axit formic = 80/80/2 (v/v/v); Ry= 0,30.

- CTPT: Clezoog (M:400)
- B0 quay cuec riéng [oc]%5 +45.0° (¢ = 0.22, MeOH)

- Phd khéi lwong phan giai cao HR-ESI-MS m/z: 399.1080 [M — H]™ (caled for
C,H,905: 399.1079).

- Pho cong hudng tir hat nhan: "H-NMR (500 MHz, methanol-ds) dy (ppm): 5.50
(1H, dd, J = 13.0 va 3.0 Hz, H-2), 3.11 (1H, dd, /= 17.0 va 13.0 Hz, H-3,,), 2.84 (1H,
dd, J=17.0 va 3.0 Hz, H-3,,), 7.54 (2H, d, J= 7.5 Hz, H-2' va H-6'), 7.44 (2H, d, J =
7.5 Hz, H-3' va H-5'), 7.39 (1H, t, J = 7.5 Hz, H-4"), 2.88 (4H, m, H-9 va H-9"), 2.54
(4H, m, H-10 va H-10"). "C-NMR (125 MHz, methanol-ds) d¢ (ppm): 80.2 (C-2), 44.2
(C-3), 198.1 (C-4), 103.5 (C-4a), 159.9 (C-5), 109.1 (C-6), 163.9 (C-7), 108.3 (C-8),
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161.1 (C-8a), 19.5 (C-9), 34.7 (C-IO), 178.7 (C-11), 18.8 (C-9"), 34.3 (C-10", 178.5l
(C-11"), 140.6 (C-1"), 127.2 (C-2' va C-6"), 129.5 (C-4"), 129.7 (C-3' va C-5").

- Ph6 hdng ngoai IR (KBr) ecm™: 3370, 2931, 1721, 1585, 1444, 1382, 1216, 1090,
899, 693.

- Phd tur ngoai UV A, (metanol) nm: 296.

- Phé ludng séc tron CD (Circular dichroism): Agyo (nm) —8.21, Agy3o (nm) +0.83.

Céu triic hoa hoc ctia hop chit carboxyethylflavanon cé cong thirc (4) dugc so
sanh v6i co s6 dit liéu vé hop chét héa hoc va khong théy c6 céu tric teong tu. Dit liu
nay khang dinh rdng hop chit carboxyethylflavanon c6 cong thirc (4) 1a hop chat moéi

chua timg dugc cong bo trude do.
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Hiéu qua dat dwgc ciia giai phap hiru ich

Quy trinh theo giai phép hitu ich cho phép tach va tinh ché dugc cac hop chét
carboxyethylflavanon tir 15i g6 cay Sua P6 nhiéu nam tudi ctia Viét Nam c6 cong thirc
(1), (2), (3) va (4). Day 1a bén hop chit méi va phuong phéap nay cho phép chiét dugc
cac hop chét carboxyethylflavanon sach trén 98%.

Quy trinh theo gidi phdp don gidn, c6 kha ning tach dugc cic hop chat-
carboxyethylflavanon bang cac dung mdi thong dung, khong gy doc va co kha ning

tach dic hiéu cac hop chét carboxyethylflavanon.
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YEU CAU BAO HO

1. Quy trinh tach va tinh ché cac hop chit carboxyethylflavanon tir 1i gd cay Sua Do
(Dalbergia tonkinensis) nhiéu nam tudi cta Viét Nam, quy trinh nay bao gdm cac
budc: |

a) thu than va lay 15i gd cdy Sua D6, sau d6 siy kho dén khdi lwong khong dbi va
xay nho dé tao ra dugc bot 16i gd cdy Sua Do;

b) chiét bot 161 gd cdy Swa Do bing cach chiét phan bot thu duoc & bude a) bang
metanol ba 1an & nhiét do phong, sau d6 thu dich chiét, cét loai bé dung mdi dudi ap
suit giam dé thu dugc phan cin chiét va phin ba dugc 1am kho sau khi chiét;

¢) chiét phan ba kho bang cach chiét phin ba khé thu dugc & bude b) bing
Soxhlet ba lan v&i nuée soi, sau d6 thu dich chiét va cit loai bé nude dudi ap sudt
giam dé thu duoc ph?m can chiét;

d) thu phan doan chira céc hop chét carboxyethylflavanon bang cach dwa phan
doan chira can chiét thu duoc & budce c) lén ¢t sdc ky vai chat hép phu [a Diaion HP-
20 va hé dung mdi rira giai 1a metanol/nudce (v/v) theo ty 1& thé tich metanol ting dan

0,25, 50, 75 va 100% thu hai phan doan c6 ty 1& metanol 1 25% va 75%;
e) thu cac hop chit carboxyethylflavanon tho bang cach dua phan doan c6 ty 16
metanol 25% thu duoc & bude d) 1én cot sic ky v6i chat hip phu 14 silica gel ¢6 kich
¢85 230 dén 400 mesh v6i hé dung méi rira giai 14 diclometan/metanol/nudc theo ty 16
30/1/0,1 (v/v/v) thu phéan doan c6 ki hiéu 12 W2.2; phan doan c6 ty 1€ metanol 75% thu.
duoc & bude d) duoe dua 1én cot sic ky voi chat hip phu 1a silica gel ¢6 kich ¢ 230
dén 400 mesh v6i hé dung moi rira giai la diclometan/metanol/nudc theo ty 1€ 30/1/0.1
(v/v/v) thu hai phan doan ¢6 ki hiéu la W4.1 va W4.2; va

f) tinh ché cac hop chét carboxyethylflavanon bang cach hoa tan phan doan c6 ki
hi¢éu W2.2 trong phuc hé dung moi n-hexan/BtOAc/axit formic (130/80/2, v/v/v) theo
ti 18 khéi lwong/thé tich 1a 1/10 (w/v) thu duge hop chét carboxyethylflavanon cé cong
thire (2) dang rdn vo dinh hinh mau tring; phéan doan c6 ki hi¢u W4.1 dugc hoa tan
trong phtrc hé¢ dung moi n-hexan/EtOAc/axit formic (80/80/2, v/v/v) theo ti 1& khéi
lwong/thé tich 1a 1/10 (w/v) thu dugc hop chét carboxyethylflavanon c6 cong thuc (1)
dang ran vo dinh hinh mau tréng; phéan doan co ki hiéu W4.2 dugc hoa tan trong phic

hé dung moi n-hexan/EtOAc/axit formic (80/80/3, v/v/v) theo ti 1& khoi luong/thé tich
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1a 1/10 (w/v) thu duoc hop chét carboxyethylflavanon c6 cong thirc (3) va (4) dang rin

v6 dinh hinh mau trang.

-17-





