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Linh vire ky thuat dwgc dé cap

Séang ché thudc linh vuc tim kiém cac hop chit c6 ngudn gdc tir thién nhién c6 téc
dung trc ché su phat trién té bao ung thu nhim nghién ctru ung dung chita ung thu. Cu
thé, sang ché dé cap dén cac hop chét malloapelta c6 ciu tric héa hoc méi va phuong

phép chiét cac hop chat nay tu loai bum bup Mallotus apelta & Viét Nam.

Tinh trang ky thuit ciia sang ché

Ung thu [a mét cdn bénh da dién, dai dién cho nguyén nhan tit vong hang diu. Xu
huéng st dung nguén dugc liéu tu nhién ndi chung, dic biét 13 cac hop chét co ngudn
gbc tir thue vat dé chira tri mot s6 bénh nhiét déi va nhitng bénh hidm nghéo da va dang
1a méi quan tAm khong chi ctia nganh dugc ¢ nude ta ma con cua cac nude trong khu vue
cling nhu céc nude trén thé gisi. Nhidu cdy thube dd dwoc phat hién c6 tac dung khéang
su phat trién té bao ung thu. Tu nhiéu cay thubc, céc nha khoa hoc da tién hanh nghién
ctru va phat hién dugc nhiéu hop chét c6 tac dung trong diéu tri ung thu nhu vinblastine
va vineristine tir loai dira can Catharanthus roseus G, paclitaxel tir loai Taxus brevifolia
Nutt, Camptothecin tir loai hy thu Camptotheca acuminata, Podophyllotoxin tir loai téo
ma Podophyllum peltatum (xem Phytochemistry Letters 7 (2014) 173-181).

Loai bum bup Mallotus apelta nhin dugc rt nhidu sy quan tAm cta céc nha khoa
hoc trén thé gi6i. Theo V& Van Chi (Tur dién cdy thubc Viét Nam, nha xuét ban Y hoc
nam 2012), loai Bum bup c6 vi hoi déng, chét, tinh binh. R& ¢6 tac dung hoat huyét, bd
vi trang. L& va vo than c6 tic dung tiéu viém, cdm mau. R& dung chita viém gan mén
tinh, sung gan 14 lach, sa tir cung va truc trang, huyét tring, phu thling khi cé thai, viém
rudt fa chdy.v.v.. L4 va vo than chdng nén, chira viém loét hanh t& trang, cAm méu.
Ngoai ra con dugc dung chira tri viém tai gitta, cum nhot, céc tdn thuong va chay mau.

Trong qua trinh nghién ctru thanh phan hoa hoc va tac dung trc ché sy phat trién té
bao ung thu tir loai bum bup Mallotus apelta, nhém cac téc gia sang ché da phan lap
dugc cac hop chét ¢6 cdu trac héa hoc méi thudc 16p chét co dang khung chromene. Day

1a mot phét hién hoan toan méi véi cac hop chét (cOn dugce goi 1a malloapelta) chua duoc
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phat hién tir truéc dén nay trén thé giéi. Tét ca cac hop chét nay da dugc danh gid tac

dung trc ché sy phat trién té ba ung thu va (TOV-21G)

Ban chit ky thuit clia sing ché

Muc dich ctia sang ché 1a d& xudt cac hop chét malloapelta thudc 16p chét ¢6 dang
khung chromene thé hién tac dung e ché manh su phat trién t& bao ung thu via TOV-
21G va phuong phap phan 1ap cac hgp chéit malloapelta loai bum bup Mallotus apelta d&
thuc hién va cho d6 tinh khiét cao, c6 thé phét trién thuc hién dé tao san phém co tinh
ung dung trong didu tri/hd tro diéu tri bénh ung thu.

pé dat duoc muc dich trén day, theo mot khia canh, sang ché dé xuét hop chét

malloapelta C-H c¢6 cong thirc (Ia) dén (If) sau déy:

OMe Ie 1t

(malloapelta F) (malloapelta G) (malloapelta H)

Theo mdt phwong 4n, hop chit nay 1a (35%*,45%*)-8-[1-oxobut-2(E)-enyl]-4,5,7-
trimetoxy-2,2-dimetylchroman-3-ol (malloapelta C).

Theo mdt phuong 4n khéc, hop chét nay 1 (3R* 45*)-8-[1-oxobut-2(E)-enyl]-5,7-
dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta D).

Theo mdt phuong &n khéc nira, hop chét nay la (35*,45%)-8-[1-oxobut-2(E)-enyl]-
5,7-dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta E).
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Theo mot phuong an khac nita, hop chét nay l1a (25*,35%,45%*)-8-[1-oxobut-2(E)-
enyl]-5,7-dimetoxy-4,11-epoxy-2,2-dimetylchroman-3-ol (malloapelta F).

Theo mot phwong 4n khéc nita, hop chét nay la (3R*,45%)-6-[1-oxobut-2(E)-enyl]-
5,7-dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta G).

Theo mdt phuong 4n khéc nita, hop chéit nay 1a 6-(1-ox0-3-hydroxybutyl)-7-
metoxy-2,2-dimetyl-2H-chromen-5-ol and (malloapelta H).

Céc hop chét malloapelta C-H theo séng ché thé hién tac dung Gc ché manh su
phat trién t€ bao ung thu v c6 thé s dung dé phat trién céc san phdm diéu tri/hd tro diéu
tri bénh ung thu.

Theo mot khia canh khac, sang ché con dé xudt phuong phap tach chiét cac hop
chit malloapelta C-H trén day tir loai bum bup Mallotus apelta, phuong phap nay bao gdm
cac bude:

(i) thu gom, thdi nho, phoi kho, nghién thanh bot mau 14 loai bum bup Mallotus apelta, sau
do chiét siéu am bot nay 3 14n voi rugu metylic & nhidt do 50°C, m&i 14n t6i thidu 60 phit;
(ii) gbp céc dich chiét trohg rugu metylic thu duge & bude (i) lai, loc qua gidy loc va cat dé
loai bé dung méi dudi 4p suit giam dé thu duoc dich ¢b trong ruou metylic, dugce ky hiéu
14 dich ¢c6 MA;

(iii) phan bd déu dich ¢c6 MA v&i nude cit rdi chiét phén b véi diclometan, mbi dung moéi
tién hanh chiét 2 1dn vai t 18 1/1 v& thé tich (v/v), sau d6 tién hanh loai bd dung mdi cla
dich chiét diclorometan duéi ap sut gidm thu dugc dich ¢d diclorometan, dugc ky hiéu 1a
dich ¢c6 MA1;

(iv) tién hanh phéan tach dich ¢ MAI trén cot sic ky voi chat hp phu 1a silica gel (loai
Kiesegel 60, c& hat 230-400 mesh, hing san xudt Merck) v6i hdn hop dung méi rira giai
tang din ndng do axeton trong n-hexan 1& n-hexan/axeton ty 1& 100/1 dén 0/1 thu duoc
nim phan doan, duoc ky hiéu 1an lugt 1a MA1A dén MAI1E;

(v) hoa tan phan doan MA1B vao hdn hop dung mdi diclorometan/axeton véi ty 18 2/1 vé
thé tich va tién hanh phén tach trén sic ky trén cot sic ky 4i luc voi chit hép phu 12 silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xudt Merck), ty 16 MA1B/silica gel 1a
1/2 vé khbi luong, hé dung mdi ria giai diclorometan/axeton (40/1, v/v), thu duoc bén

phén doan, duoc ky hiéu 1a MA1B1 d¢én MA1B4;
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(vi) hoa tan phan doan MA1B3 vao hdn hop dung mdi n-hexan/etyl axetat véi ty 18 4/1 vé
thé tich va tién hanh phan tch trén cot sic ky 4i lwc v6i cht hdp phu 1a silica gel (loai
Kiesegel 60, c& hat 230-400 mesh, hing san xuat Merck), ty 16 MA1B3/silica gel 14 1/2 v&
khéi lrong), hé dung moi rira gidi n-hexan/etyl acetat (4/1, v/v), thu dugc ba phan doan,
duoc ky hiéu 1a MA1B3A dén MA1B3C;
(vii) tich cac hop chét malloapelta C-H, trong d6:
» tién hanh sic ky phan doan MAIB3B trén cot pha dao (RP-18, ¢& hat 30 - 50 um,
Fuji silysia Chemical Ltd.) thu dwoc hop chdt malloapelta H ¢6 cong thire (If) duéi
dang bot v6 dinh hinh;
* hoa tan phan doan MA1D béng diclorometan va tién hanh phén tach trén cot sic ky
v6i chét hip phu 1a silica gel (loai Kiesegel 60, ¢& hat 230-400 mesh, hang san xuét
Merck) v6i hdn hop dung mdi rira giai tang dén ndng do diclorometan trong axeton n-
hexan/axeton ty 1& 40/1-5/1 thu dugc bén phan doan ky hiéu 1dn lugt tr MA1D1 dén
MA1D4;
tiép tuc tién hanh sic ky phin doan MA1D1 trén cdt séc ky v6i chét hip phu 12 pha
dao (loai RP-18, ¢& hat 30 - 50 pm, hing san xuét Fuji silysia Chemical Ltd.), véi
hdn hgp dung moi rira gidi axeton/nudc cét ty 18 1/2 vé thé tich, tao ra ba phan doan
nho hon, dugc ky hi¢u tt MA1ID1A-MAIDIC.
tién hanh séc ky phén doan MA1DIA trén hé théng HPLC, cot J’sphere H-80
(20 x 150 mm), dung mdi axetonitril 30% trong nuée, cho cic hop chét
malloapelta E c6 cong thuc (Ic) va malloapelta F ¢6 céng thire (Id) dudi dang
bdt vO dinh hinh; |
tién hanh chay séc ky phan doan MA1D1B trén hé thdng HPLC, cdt J’sphere H-
80 (20 x 150 mm), dung moi axetonitril 30% trong nudc, cho cic hop chit
malloapelta D ¢6 cong thirc (Ib) duéi dang bot vd dinh hinh;
(ix) tién hanh sic ky phan doan MA1D3 trén ¢t sic ky v6i chét hip phu 14 pha dao
(loai RP-18, c& hat 30 - 50 um, hing san xudt Fuji silysia Chemical Ltd.) véi hdn hop
dung mdi rira giai axeton/nuée cit ty 1& 1/2 vé thé tich, tao ra hai phan doan, dugc ky
hiéu MA1D3A va MA1D3B;
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tiép tuc tién hanh sic ky phan doan MA1D3A trén hé théng HPLC, c6t J’sphere H-
80 (20 x 150 mm), dung mdi axetonitril 30% trong nudc thu dugc hop chit
malloapelta G cé cong thirc (Ie);

tiép tuc tién hanh sic ky phan doan MA1D3B trén hé théng HPLC, cot J>sphere H-
80 (20 x 150 mm), dung mdi axetonitril 40% trong nuéc thu dwgc hop chét
malloapelta C c6 cong thue (Ia) dudi dang bot vo dinh hinh.

MO ta chi tiét sang ché

Mau loai bum bup Mallotus apelta (Lour.) Miill.Arg. duoc thu tai Ngoc Thanh,
Phtic Yén, Vinh Phuc thing 8 ndm 2018. Tén khoa hoc dugc gidm dinh boi TS. Nguyén
Thé Cuong, Vién Sinh thai va Tai nguyén Sinh vat. MAu tiéu ban (MA1808) duogc luu
gilt tai Vién Hoa sinh bién. MAu 14 tuoi loai bam bup Mallotus apelta (40 kg) dugc thai
nhd, phoi kho rdi nghién thanh bdt, sau d6 bdt nay (5,0 kg) duoc chiét ngdm bing siéu
am 3 1an, mdi 14n 60 phut, v&i rugu metylic & nhiét o 50°C sau d6 tién hanh chiét xuét,
phan 18p, va xac dinh c4u tric hoéa hoc theo cic phuwong phap mé ta dudi day: Sic ky 16p
moéng (TLC) duge thuc hién trén ban méng trang sin (loai DC-Alufolien 60 F254
(Merck 1,05715) hodc RP18 F254s (Merck)). Phat hién chit bing dén tir ngoai & hai
bude séng 254 nm va 365 nm hoic dung thube thir 13 dung dich HoSO4 10% dugc phun
déu 1én ban méng, sdy kho rdi ho nong tir tir dén khi hién mau. Sic ky cot duoc tién hanh
v6i chit hdp phu 14 silica gel hogic pha dao. Silica gel ¢6 ¢& hat 1a 40-63 pm (230-400
mesh, Merck). Pha déo RP-18 (30 - 50 um, Fuji silysia Chemical Ltd). Phd cong hudng
tir hat nhan (NMR) dugc do trén may Bruker 500 MHz . Phd khdi lvong phéan giai cao
duoc do trén may Agilent 6550 6550 iFunnel Q-TOF LC/MS system.

Theo mot khia canh, sang ché dé cap dén cac hop chit malloapelta c6 cong thirc
(Ia) &én (If) sau day:



36650

Céc hop chat malloapelta nay 1a c4c hop chét ¢6 cdu trac hoa hoc méi. Cac thong
sd hoa ly cta céc hop chét nay nhu sau:

Hop chét malloapelta C c¢6 cong thire (Ia) hay (35%*,45%*)-8-[1-oxobut-2(E)-enyl]-
4,5,7-trimetoxy-2,2-dimetylchroman-3-ol (malloapelta C).

+ Cong thtrc phén ti: Ci1sH240;

+ Khdi lwong phan tir: M = 336;

Céc thong sb vét 1y:

+ Chét bot vo dinh hinh mau tréng;

+ D0 quay cuc [a]? 0,0°(c 0,1, CHCls);

+ Phd khéi lugng phan gidi cao HRMS-ESI tai m/z 337,1646 [M+H]", tinh toan ly

thuyét cho cong thue [C1sHasOs]", 337,1646);

Hop chit malloapelta D c6 cong thire (Ib) hay (3R*,45%)-8-[1-oxobut-2(E)-enyl]-
5,7-dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta D).

+ Cong thirc phan tr: C17H220s;

Khéi lugng phén tir: M = 322;

Céc thong sb vt ly:
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+ Chét bot vO dinh hinh mau tréng;

+ D0 quay cuc [a]f 0,0° (¢ 0,1, CHCls);

+ Phé khéi lugng phan giai cao HRMS-ESI tai m/z 323,1490 [M+H]*, tinh toan 1y

thuyét cho cong thire [C17H2306]", 323,1489);

Hop chit malloapelta E ¢6 cong thtre (Ic) hay (35*,45%)-8-[1-oxobut-2(E)-enyl]-
5,7-dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta E).

+ COng thire phan tir: C17H220s;

Khéi lwong phéan tir: M = 322;

+ Chét bot vo dinh hinh mau tréng;

+ D0 quay cuc [o]? 0,0° (¢ 0,1, CHCL3);

+ Phd khéi Iuong phan giai cao HRMS-ESI tai m/z 323,1489 [M-+H]", tinh todn

Iy thuyét cho cong thire [C17H2306]*, 323,1489);

Hop chét malloapelta F ¢6 cong thirc (Id) hay (25*,35*,45%)-8-[1-oxobut-2(E)-
enyl]-5,7-dimetoxy-4,11-epoxy-2,2-dimetylchroman-3-ol (malloapelta F).

+ Cdng thirc phén tr: C17H200g;

+ Khéi luong phan tir: M = 320;

Céc thong s vit ly:

+ Chét bot vo dinh hinh méu tréng;

+ D0 quay cuc [a]? 0,0° (¢ 0,1, CHCL3);

+ Phd khi luvgng phan giai cao HRMS-ESI tai m/z 321,1331 [M+H]", tinh toén Iy

thuyét cho cong thire [C17H2106]*, 321,1333); -

Hop chét malloapelta G ¢6 cong thire (Ie) hay (3R*,45%)-6-[1-oxobut-2(E)-enyl]-
5,7-dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta G).

+ Cong thtrc phén tir: C17H220¢;

Khbi lugng phén to: M = 322;

Céc thong sb vt ly:

+ Chét bot vo dinh hinh mau tring;

+ Do quay cuc [a]? 0,0° (¢ 0,1, CHCl3);
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+ Phé khéi luong phén gidi cao HRMS-ESI tai m/z 323,1493 [M+H]", tinh toan ly

thuyét cho cong thirc [C17H2306]*, 323,1489);

Hop chit malloapelta H c6 cong thic (If) hay 6-(1-o0x0-3-hydroxybutyl)-7-
metoxy-2,2-dimetyl-2H-chromen-5-ol va (malloapelta H).

+ Cong thuc phan tr: C16H200s;

+Khbi lwong phén tir: M = 292;

Céc thong sb vat Iy:

+ Chét bot vo dinh hinh mau tréng;

+ Do quay cuc [o]? 0,0° (¢ 0,1, CHCL3);

+ Ph khéi lugng phan giai cao HRMS-ESI tai m/z 293,1403 [M+H]", tinh toén 1y

thuyét cho cong thte [C1H2105]", 293,1384;

Theo mot khia canh khéc, sing ché d& cap dén phwong phép phan 14p cac hop chit
malloapelta trén ddy tir loai loai bum bup Mallotus apelta gbm cac bude sau:

(i) Miu 14 loai bum bup Mallotus apelta duge thai nhé, phoi kho rdi nghién thanh
bot, sau dé bdt nay duogc chiét siéu &m 3 14n voi ruou metylic & nhi¢t d6 50°C, mdi 14n
t6i thiéu 60 phut.

(i) gdp cac dich chiét trong ruou metylic thu duge & bude (i) lai, loc qua giéy loc
va cat dé loai bo dung moi dudi ap suét giam dé thu dugc dich ¢b trong ruou metylic,
duogc ky hi€u 1a dich ¢cd MA;

(iii) phan bd déu dich ¢6 MA véi nude cét rdi chidt phén bd v6i diclorometan, mi
dung mai tién hanh chiét 2 14n véi ty 18 1/1 v& thé tich, dich chiét diclorometan dwoc tién
hanh loai bo dung mdi dudi ap suét giam thu duogc dich ¢d diclorometan, ky hi¢u 1a dich
c6o MAT;

(iv) dich ¢6 MA1 duoc tién hanh phén tach trén cot sic ky v6i chit hip phu 1a silica
gel (loai Kiesegel 60, ¢ hat 230-400 mesh, hang san xudt Merck) voi hdn hop dung moi
rira giai ting dn ndng do axeton trong n-hexan 1a n-hexan/axeton ty 1& 100/1-0/1 thu
duoc nim phan doan ky hiéu 1an luot tr MA1A dén MA1E;

(v) hoa tan phan doan MA1B vio hdn hop dung mdi diclorometan/axeton véi ty 1é

2/1 vé thé tich va tién hanh phén tach trén sic ky trén cot sic ky ai luc v6i chat hip phu
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1a silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hing sin xudt Merck), ty 18
MA1B/silica gel = 1/2 vé khbi lrong), hé dung moi rira giai diclorometan/axeton (40/1,
v/v), thu duge bdn phan doan ky hiéu 1a MA1B1 dén MA1B4.

(vi) hoa tan phan doan MA1B3 vao hdn hop dung mdi n-hexan/etyl acetat véi ty 1¢
4/1 v& thé tich va tién hanh phan tach trén cot sic ky 4i Iuc véi chat hap phu 14 silica gel
(loai Kiesegel 60, c& hat 230-400 mesh, hang sén XUét Merck), ty 1€ MA1B3/silica gel =
1/2 vé khéi lugng), hé dung mdi rira giai n-hexan/etyl acetat (4/1, v/v), thu dugc ba phan
doan ky hi¢u 1a MAIB3A dén MA1B3C. Phan doan MA1B3B duoc sic ky trén c{t pha
dao (RP-18, ¢& hat 30 - 50 um, Fuji silysia Chemical Ltd.) thu dugc hop chét malloapelta
H ¢6 cong thtre (If) dudi dang bot vo dinh hinh. '

(vii) hoa tan phan doan MA1D bing diclorometan va tién hanh phén tach trén cot
sic ky voi chét hip phu 1a silica gel (loai Kiesegel 60, c¢& hat 230-400 mesh, hing san
xuit Merck) v6i hén hop dung moi rira giai ting dan ndng do diclorometan trong axeton
n-hexan/axeton ty 1& 40/1-5/1 thu duoc bén phan doan ky hiéu 1an luot tir MAID1 dén
MA1D4.

(viii) dua phén doan MA1D1 1én ¢t sac ky v6i chat hip phy 1a pha déo (loai RP-
18, ¢& hat 30 - 50 pm, hang san xuit Fuji silysia Chemical Ltd.), v6i hdn hop dung moi
rira giai axeton/nudc cit tj 16 1/2 vé thé tich, tao ra ba phan doan nhoé hon, dwgc ky hidu
tr MA1D1A- MAIDIC. Phian doan MAIDI1A duoc sic ky trén hé théng HPLC, cot
J’sphere H-80 (20 x 150 mm), dung mdi axetonitril 30% trong nudc, cho cic hop chit:
malloapelta E c¢6 cong thuc (Ic) va malloapelta F ¢6 cong thtre (Id) duéi dang bot vo dinh
hinh. Phan doan MAIDIB dugc sic ky trén hé théng HPLC, c6t J’sphere H-80 (20 x
150 mm), dung moi axetonitril 30% trong nuéc, cho cic hop chat: malloapelta D ¢6 cong
thie (Ib) dudi dang bdt vo dinh hinh.

(ix) dua phan doan MA1D3 1én c6t séc ky vaoi chat hép phu 13 pha dao (loai RP-18,
cd hat 30 - 50 um, hang san xuét Fuji silysia Chemical Ltd.) v6i hdn hop dung méi rira
giai axeton/nudc cit ty 1€ 1/2 vé thé tich, tao ra hai phan doan, duoc ky hiéu MA1D3A
va MA1D3B. Phan doan MA1D3A dugc séc ky trén hé théng HPLC, cot J’sphere H-80
(20 x 150 mm), dung moi axetonitril 30% trong nudc thu dwoc hop chit: malloapelta G

c¢6 cong thire (Ie). Phan doan MA1D3B duoc sic ky trén hé théng HPLC, c6t J’sphere H-
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80 (20 x 150 mm), dung mdi axetonitril 40% trong nudc thu duge hop chit: malloapelta
C ¢6 cong thie (Ia) dudi dang bot vo dinh hinh.

Vi du thye hién sang ché

Vi dy 1: Phén 1ap céc hop chit malloapelta C-H tir loai bum bup Mallotus apelta

Mau 14 loai bum bup Mallotus apelta nghién thanh bot (4,0 kg) duge chiét siéu 4m
3 14n v6i rugu metylic & nhiét dd 50°C, mdi 14n tdi thiéu 60 phut, loc qua giéy loc va cét
dé loai bo dung méi dudi ap sudt giam dé thu duoc dich ¢ trong ruou metylic, duoc ky
hiéu 1a dich ¢6 MA (568 g). Dich ¢6 MA phan b déu véi nude cit rdi chiét voi
diclorometan, mdi dung moi tién hanh chiét 2 1an voi ty 1€ 1/1 vé thé tich, dich chiét
diclorometan duoc tién hanh loai bo dung mdi dudi ap suét giam thu duoc dich cd
diclorometan, ky hiéu 1a dich ¢6 MA1;

Dich c¢6 MAT1 (250 g) dugc tién hanh phén tich trén cot sic ky véi chit hép phu la
silica gel (@ 12 cm, chiéu dai c6t nhdi 5 cm) (loai Kiesegel 60, c& hat 230-400 mesh,
hang san xudt Merck) véi hdn hop dung moéi rira giai ting dan ndng do axeton trong n-
hexan 1a n-hexan/axeton ty 1€ 100/1-0/1 thu dugc ndm phén doan ky hiéu 14n luot tir
MATA (15,0 g), MA1B (23,0 g), MA1C (15,0 g), MA1D (25,0 g) va MAI1E (10,0 g)

Hoa tan phan doan MA1B (15,0 g) vao hdn hop dung moi diclorometan/axeton voi
ty 1& 2/1 vé thé tich va tién hanh phan tach trén sic ky trén cot séc ky (® 8 cm, chiéu dai
cot nhdi 40 cm) chét hip phu 14 silica gel (loai Kiesegel 60, ¢ hat 230-400 mesh, héng
san xuit Merck), ty 16 MA1B/silica gel = 1/2 vé khdi lugng), hé dung moéi rira giai
diclorometan/axeton (40/1, v/v), thu duoc bdn phan doan ky hi¢u la MA1B1 (1,0 g),
MAI1B2 (1,0 g), MAIB3 (1,2 g), and MA1B4 (1,3 g).

Hoa tan phan doan MA1B3 (1,2 g) vao hdn hop dung mdi n-hexan/etyl acetat véi
ty 1& 4/1 vé& thé tich va tién hanh phan tach trén cot sic ky (® 2 cm, chidu dai cot nhﬁ“)iv 45
cm) v6i chét hép phu 1a silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuét
Merck), ty 1€ MA1B3/silica gel = 1/2 vé khdi lugng), hé dung moi rira giai n-hexan/etyl
axetat (4/1, v/v), thu dugc ba phan doan ky hié¢u 1a MA1B3A dén MA1B3C. Phén doan
MAI1B3B (150 mg) duoc sic ky trén cot pha dao (® 1 cm, chidu dai c6t nhdi 50 cm)
(RP-138, ¢ hat 30 - 50 um, Fuji silysia Chemical Ltd.) thu duoc hop chit malloapelta H
(5,0 mg) c6 cong thirc (If) dudi dang bot vo dinh hinh.
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Phan doan MA1D (25 g) duoc hoa tan bing diclorometan va tién hanh phén tach
trén cot sdc ky (@ 8 cm, chidu dai cot nhdi 40 cm) v6i chét hap phu 13 silica gel (loai
Kiesegel 60, c& hat 230-400 mesh, hiang san xudt Merck) véi hdn hop dung méi rira giai
tang din ndng d6 diclorometan trong axeton z-hexan/axeton ty 18 40/1-5/1 thu dwgc bén
phan doan ky higu 1a MAID1 (2,5 g), MAID2 (2,0 g), MA1D3 (1,8 g) va MAID4 (1,7 g)

Phén doan MA1D1 (2,5 g) 1én c6t sdc ky (@ 3 cm, chiéu dai cot nhdi 40 cm) chit
hap phu 14 pha déo (loai RP-18, ¢& hat 30 - 50 um, hing san xudt Fuji silysia Chemical
Ltd.), v6i hdn hop dung moi rira giai axeton/nude ct ty 1& 1/2 vé thé tich, tao ra ba phan
doan nhd hon, duoc ky hiéu MA1IDIA (150 mg), MA1DI1B (220 mg) va MA1DI1C (180
mg). Phan doan MA1D1A duogc sic ky trén hé théng HPLC, cot J’sphere H-80 (20 x 150
mm), dung mdi axetonitril 30% trong nuéc, cho cac hop chit: malloapelta E (10,7 mg)
¢6 c¢Ong thire (Ic) va malloapelta F ( 4,8 mg) cé cong thuc (Id) dudi dang bdt vo dinh
hinh. Phan doan MA1DI1B duoc sic ky trén h¢ théng HPLC, c6t J’sphere H-80 (20 x
150 mm), dung méi axetonitril 30% trong nuée, thu duoc hop chét malloapelta D (30,5)
¢6 cdng thure (Ib) dudi dang bdt vo dinh hinh.

Phan doan MA1D3 (1,8 g) dugc dua 1én ¢t séc ky (® 2,5 cm, chiéu dai ¢t nhdi 45
cm), chét hép phu 12 pha dao (loai RP-18, ¢& hat 30 - 50 um, hing san xut Fuji silysia
Chemical Ltd.) véi hdn hop dung méi rira giai axeton/nude cit ty 16 1/2 vé thé tich thu
dugc hai phan doan, dugc ky hiéu MA1D3A va MA1D3B. Phan doan MA1D3A duoc
sdc ky trén hé théng HPLC, ¢ot J’sphere H-80 (20 x 150 mm), dung moi axetonitril 30%
trong nudc thu dugc hop chit: malloapelta G (9,0 mg) c6 cong thic (Ie). Phan doan
MA1D3B duoc séc ky trén hé théng HPLC, cot J’sphere H-80 (20 x 150 mm), dung moi
axetonitril 40% trong nuéc thu dwoc hop chét: malloapelta C (41,5 mg) ¢6 cong thirc (Ia)
dudi dang bot vo dinh hinh.

Hop chét malloapelta C ¢ cong thirc (Ia), tén thudng goi 1a malloapelta C.

+ Chét bdt vo dinh hinh mau tréng;

+ Do quay cuc [a]? 0,0° (¢ 0,1, CHCl3);

+ Phé khdi lwong phén giai cao HRMS-ESI tai m/z 337,1646 [M+H]*, tinh toan ly
thuyét cho cong thirc [CisHasO6]*, 337,1646);

+ Phé cong huéng tir hat nhan duoc dua ra trong Bang 1 duéi day.
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Bang 1. S6 liéu phd 'H- va 3C-NMR ciia hop chit malloapelta C (Ia) trong CDCls

C d¢  8u(mult., J=Hz) C 8¢ du(mult., J=Hz)
2 776 - 11 24.2 1.32 (s)
3 70.5  3.74 (dd, 3.0, 8.5) 12 23.3 1.32 (s)
4 74.6  4.25(d, 3.0) 1 1948 -
5 1614 - 2! 134.3 6.29 (dq, 2.0, 16.0)
6 88.5 6.12(s) 3 1452  6.58 (dq, 7.0, 16.0)
7 158.6 - 4' 18.1 1.87 (dd, 2.0, 7.0)
8 111.0 - 4-OMe 573  3.51(s)
9 151.6 - 5-OMe 55.9  3.76 (s)
10 102.2 - 7-OMe 55.8  3.89(s)
3-OH 1.97 (d, 8.5)

Hop chat malloapelta D ¢6 cong thirc (Ib), tén thudng goi 1a malloapelta D.

+ Chét bdt vd dinh hinh mau tring;

+ Do quay cuc [a]? 0,0° (¢ 0,1, CHCL);

+ Phé khdi lugng phan giai cao HRMS-ESI tai m/z 323,1490 [M+H]", tinh to4n 1y
thuyét cho cong thirc [C17H2306]", 323,1489);

+ Phd cong hudng tir hat nhan duge dua ra trong Bang 2 dudi day.

Bang 2. 86 lidu phd 'H- va 3C-NMR ctia hop chdt malloapelta D (Ib) trong CDCls

C 8¢ du(mult., J = Hz) C ¢ du(mult., J=Hz)

2 785 - 11 25.5 1.37 (s)

3 75.0 3.71(d, 6.5) 12 19.6 1.18 (s)

4 67.9 4.72(d,6.5) I 194.3 -

5 159.8 - 2! 134.1 6.29 (dq, 2.0, 16.0)
6 88.2 6.11(s) 3 145.1 6.57 (dq, 7.0, 16.0)
7 1582 - 4’ 18.2 1.88 (dd, 2.0, 7.0)
8 111.6 - 5-OMe 56.0  3.76 (s)

9 151.1 - 7-OMe 557  3.91(s)

10 105.2 -

Hop chit malloapelta E c6 cong thirc (Ic), tén thuong goi 1a malloapelta E.
+ Chét bot vo dinh hinh mau tréng;
+ D0 quay cuc [(1]1232 0,0° (¢ 0,1, CHCI);

+ Phé khdi luong phén gidi cao HRMS-ESI tai m/z 323,1489 [M+H]*, tinh toén
Iy thuyét cho cong thire [C17H2306]", 323,1489);

+ Phé cong hudng tir hat nhan dugc dua ra trong Bang 3 dudi day.

Béng 3. S li¢u phd 'H- va *C-NMR ctia hop chét malloapelta E (Ic) trong CDCls
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C d¢c  du(mult, J=Hz) C 8¢ du(mult., J=Hz)
2 779 - 11 25.1 1.29 (s)
3 71.2  3.73 (dd, 5.5, 6.0) 12 21.4 1.32 (s)
4 62.2 494 (dd, 2.0,5.5) 1 194.3 -
5 160.2 - 2 134.1 6.30 (dq, 2.0, 16.0)
6 87.9 6.11(s) 3’ 145.1 6.61 (dq, 7.0, 16.0)
7 1584 - 4! 18.2 1.88 (dd, 2.0, 7.0)
8 111.6 - 5-OMe 56.0  3.77(s)
9 151.6 - 7-OMe 55.7  3.91(s)
10 104.4 - 3-OH 3.16 (d, 6.0)
4-OH 3.45 (d, 2.0)

Hop chét malloapelta F ¢6 cong thure (Id), tén thudng goi 1a malloapelta F.

+ Chét bot vo dinh hinh mau tréng;

+ Do quay cuc [a]? 0,0° (¢ 0,1, CHClL3);

+ Ph khéi luong phan giai cao HRMS-ESI tai m/z 321,1331 [M+H]*, tinh to4n 1y
thuyét cho cong thirc [C17H2106]*, 321,1333);

+ Phd cong hudng tir hat nhan duge dua ra trong Bang 4 dudi day.

Béang 4. S6 lidu phd 'H- va *C-NMR ctia hop chét malloapelta F (Id) trong CDCls

C d¢c  du(mult,, J=Hz) C dc du (mult., J = Hz)
11 779 3.92(d, 11.0)

2 24 - 412 (d.11.0)

3 69.8  4.10 (d, 5.0) 12 181  1.41(s)

4 69.5  5.16(d, 5.0) T 1937 -

5 160.0 - 2! 134.0 6.33 (dq, 2.0, 16.0)

6 88.6  6.09 (s) 3 145.1 6.69 (dq, 7.0, 16.0)

7 159.3 - 4’ 18.3 1.91 (dd, 2.0, 7.0)

8 1103 - 50Me 560 3.78(s)

9 1529 - 7-OMe 55.7 3.84 (s)

10 1029 -

Hop chét malloapelta G ¢6 cong thuc (Ie), tén thuong goi 14 malloapelta G.

+ Chéat bot v6 dinh hinh mau tring;

+ Do quay cuc [on]zD2 0,0° (¢ 0,1, CHCl3);

+ Pho khdi luong phén giai cao HRMS-ESI tai m/z 323,1493 [M+H]*, tinh toan ly
thuyét cho cong thire [C17H2306]*, 323,14 89);

+ Phd cong huong tir hat nhan dugc dua ra trong Bang 5 dudi day.

Béang 5. S4 liéu phd 'H- va *C-NMR ctia hop chit malloapelta G (Ie) trong CDCls

C 8¢ du(mult., J=Hz) C 8¢ du(mult., J=Hz)
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2 785 - 11 259  1.26(s)
3 75.6  3.76(d, 7.0) 12 19.5 126 (s)

4 67.9 4.73(d,7.0) 1 1942 -

5 1574 - 2! 1340  6.39 (dg, 2.0, 16.0)
6 1160 - 3" 1464  6.70 (dg, 7.0, 16.0)
7 1584 - 4 18.4  1.92(dd, 2.0, 7.0)
8 962 6.19 (s) 5-OMe 624  3.76(s)

9 1547 - 7-OMe 559  3.72(s)

10 109.1 -

Hop chét malloapelta H ¢6 cong thirc (If), tén thudng goi 1a malloapelta H.

+ Chét bot vo dinh hinh mau tréng;

+ Do quay cuc [o]? 0,0° (¢ 0,1, CHCL);

+ Phé khéi lugng phan giai cao HRMS-ESI tai m/z 293,1403 [M+H]*, tinh toan 1y
thuyét cho cong thirc [C1sH2105]", 293,1384;

+ Phb cong hudng tir hat nhan duoc dua ra trong Bang 1 dudi day.

Bang 6. S6 lidu phd 'H- va *C-NMR ctia hop chdt malloapelta H (If) trong CDCls

C ¢ du(mult., J = Hz) C 8¢ du(mult., J=Hz)

2 783 - « 11 28.4 1.44 (s)

3 125.5 5.46 (d, 10.0) 12 28.4 1.44 (s)

4 115.9  6.65(d, 10.0) 1 205.1 -

5 1619 - 5 52.3 3.04 (dd, 9.5, 18.0)
3.18 (dd, 2.5, 18.0)

6 105.7 - 3 64.2  4.34 (ddq, 2.5, 6.5,
9.5)

7 163.0 - 4! 22.5 1.26 (d, 6.5)

8 91.4 5.88(s) 7-OMe 55.6  3.86(s)

9 160.5 -

10 1029 -

Vi du 2: Thtr nghiém vé tac dung dugc Iy cta céc hop chét malloapelta

Cac hop chét malloapelta theo séang ché duoc thir nghiém vé hoat gy doc té bao
ung thu buéng chirmg nhu sau:

Hoat tinh gy doc té bao ung thu duge danh gid theo phép thar WST-8. Pay 1a
phuong phép danh gi4 kha ning sdng sét cua té bao ung thu thong qua kha nang khu (2-
(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H tetrazolium,
monosodium salt) (WST-8) thanh phtrc hgp WST-8 formazan. Xé4c dinh phtrc mau trong

mau tht st dung thiét bi do mét d6 quang tai bude séng 450 nm.
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Céc té bao ung thu duge nudi cdy trong mdi trudng RPMI 1640 ¢ bd sung 10%
FBS, 100 U/mL penicillin va 100 pg/mL streptomycin trong diéu kién 37°C va CO, 5%.
Thi nghiém dugc tién hanh nhu sau: céc té bao ung thu ngudi (1,5x103 t€ bao/mL) duoc
xt Iy v&i céc hop chit & nong do6 100 png/mL; 20 pg/mL; 4 pg/mL; 0,8 pg/mL cling nhu
chit déi chimg duong Carboplatin trong 3 ngay. Sau thoi gian 0, 12 u. WST-8 dugc thém
vao mdi giéng va 1 trong 3 gir cudi & 37°C va do budc song 540 nm st dung méy doc
microplate da tinh nidng (Teckan, Maennedorf, Switzerland). Nong d6 cac chit @rc ché
50% su phét trién té bao goi 14 Glso; rc ché 50% té bao sdng s6t goi 1a ICso. Céc thi
nghiém duoc l3p lai 3 14n va tinh toan gi4 tri trung binh.

Két qua dugc biéu thi trén Bang 7 dudi day.

Bang 7: T4c dung giy doc té bao ung thu budng ching TOV-21G ctia cic hop chét
malloapelta C-H (Ia-If).

Hop chit GIso (pM) ICso (uM)
Malloapelta C (Ia) 3.04+0.12 3,04+0,12
Malloapelta D (Ib) 0.77+£0.09 1,62+0,24.
Malloapelta E (Ic) 2.64+0.02 2,64+0,02
Malloapelta F (Id) 2.48+0.67 4,02+0,51
Malloapelta G (Ie) 3.55+0.02 3,54+0,02
Malloapelta H (If) 10.39+0.09 10,42+0,07

Carboplatin 1.14+0.05 1,15+0,03

Hop chit malloapelta C (Ia), malloapelta D (Ib), malloapelta E (Ic), malloapelta F
(1d), malloapelta G (Ie) thé hién tic dung trc ché sy phat trién va séng sot té bao ung thu
v6i Glso trong khoadng 0,77-10,39 uM va ICso trong khoang 1,62-10,42 pM, manh tuong
duong chét di chimg dwong carboplatin véi Glso va ICso 1an luot 13 1,1440,05 va
1,15+0,03 pM. Két qua nay c6 y nghia khoa hoc va thue tién cao, tao co s dé nghién
ctru phat trién cac duge phdm méi c6 tac dung diéu tri bénh ung thu tir loai bum bup.
Hiéu quai c6 lgi clia sang ché

Séng ché dé cap dén cac hop chit méi, malloapelta C-H, va phuong phép phéan lap
céc hop chit tir loai bum bup Mallotus apelta. T4t ca cac hop chét theo sang ché da duoc
danh gia tac dung wrc ché sy phat trién cua té bao ung thu budng chimg TOV-21G. Céc
hop chit malloapelta thé hién hoat tinh trc ché sy phat trién té bao ung thu TOV-21G
manh gié tri ICso nim trong khoang tir 1,62 dén 10,42 uM. Séng ché nay tao co sé khoa
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hoc vitng chéc cho céc nghién ctru tng dung ti€p theo nhdm tao ra cdc duge pham c6 tac
dung phong va diéu tri bénh ung thu dua trén viéc khai thdc nguon duge liéu qui, sin cé

trong nuéec.
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Yéu cau bao ho

1. Hop chét malloapelta C-H ¢6 c¢ong thie (Ia) dén (If) sau day:

OMe Ie It

(malloapelta F) (malloapelta G) (malloapelta H) .

2. Hop chét theo diém 1, trong d6 hop chét nay 13 (35%*45%)-8-[1-oxobut-2(E)-enyl]-
4,5,7-trimetoxy-2,2-dimetylchroman-3-ol (malloapelta C).

3. Hop chét theo diém 1, trong d6 hop chét nay 1 (3R*,48%)-8-[1-oxobut-2(E)-enyl]-5,7-
dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta D).

4. Hop chét theo diém 1, trong d6 hop chét nay 1a (3S*,45%)-8-[1-oxobut-2(E)-enyl]-5,7-
dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta E).

5. Hop chét theo diém 1, trong d6 hop chit nay 1a (25*,35* 45%)-8-[1-oxobut-2(E)-enyl]-
5,7-dimetoxy-4,11-epoxy-2,2-dimetylchroman-3-ol (malloapelta F).

6. Hop chét theo diém 1, trong d6 hop chét nay 1 (3R*,45%)-6-[1-oxobut-2(E)-enyl]-5,7-
dimetoxy-2,2-dimetylchroman-3,4-diol (malloapelta G).

7. Hop chét theo diém 1, trong d6 hop chét nay 1a 6-(1-oxo-3-hydroxybutyl)-7-metoxy-
2,2-dimetyl-2H-chromen-5-ol (malloapelta H).

8. Phurong phap tach chiét cac hop chit malloapelta C-H theo diém bét ky trong sb cac

diém tir 1 dén 7 tir loai bum bup Mallotus apelta, phuong phép nay bao gdm cic budc:
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(i) thu gom, th4i nhé, phoi khd, nghién thanh b6t mau 14 loai bum bup Mallotus apelta, sau
d6 chiét siéu am bot nay 3 14n v6i rrgu metylic & nhidt do 50°C, mdi 1an téi thiéu 60 phut;
(ii) gdp cac dich chiét trong ruou metylic thu dugce & budce (i) lai, loc qua giéy loc va cét dé
loai bd dung méi dudi ap suét giam dé thu duge dich cd trong ruou metylic, dugc ky hi¢u
la dich ¢c6 MA,;
(iii) phan bd déu dich ¢6 MA v6i nudce cit rdi chiét phan bé vai diclometan, mdi dung moi
tién hanh chiét 2 1dn voi ty 18 1/1 v& thé tich (v/v), sau d6 tién hanh loai bé dung moi cia
dich chiét diclorometan dudi ap suét gidm thu dugc dich cd diclorometan, dugc ky hiéu 1a
dich ¢c6 MA1;
(iv) tién hanh phén tach dich c6 MA1 trén cot sic ky v6i chdt hdp phu 12 silica gel (loai
Kiesegel 60, ¢ hat 230-400 mesh, hiang san xuit Merck) véi hdn hop dung mai rira giai
tdng dan né“)ng dd axeton trong n-hexan la n-hexan/axeton ty 1€ 100/1 dén 0/1 thu duoc
nam phan doan, dugc ky higu 1an lugt 1a MA1A dén MAI1E;
(v) hoa tan phan doan MA1B vio hdn hop dung mdi diclorometan/axeton véi ty 18 2/1 vé
thé tich v tién hanh phan tach trén sic ky trén cot sic ky 4i luc v6i chat hip phu 1a silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xuét Merck), ty 1€ MA1B/silica gel 1a
1/2 vé khbi lugng, hé dung moi rira giai diclorometan/axeton (40/1, v/v), thu dugc bdn
phén doan, duoc ky hiéu 1a MA1B1 dén MA1B4;
(vi) hoa tan phan doan MA1B3 vao hdn hop dung mdi n-hexan/ety] axetat voi ty 1& 4/1 vé
thé tich va tién hanh phan tach trén cot sic ky ai lyc voi chét hip phu 14 silica gel (loai
Kiesegel 60, c& hat 230-400 mesh, hang san xuét Merck), ty 1€ MA1B3/silica gel 1a 1/2 vé
khéi Iwong), hé dung moéi rira gidi n-hexan/etyl acetat (4/1, v/v), thu dugc ba phéan doan,
duoc ky hidu 1a MA1B3A dén MA1B3C;
(vii) tach cac hop chit malloapelta C-H, trong do:
« tién hanh sic ky phan doan MA1B3B trén cot pha dao (RP-18, c¢& hat 30 - 50 pm,
Fuji silysia Chemical Ltd.) thu duoc hop chit malloapelta H ¢6 cong thire (If) dudi
dang bot vo dinh hinh;
« hoa tan phan doan MA1D bang diclorometan va tién hanh phén tach trén cot sic ky
v&i chit hép phu 1a silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuét

Merck) v6i hon hop dung mdi rira giai tang dén ndng do diclorometan trong axeton n-
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hexan/axeton ty 1& 40/1-5/1 thu dugc bdn phan doan ky hiéu 14n luot tr MA1D1 dén
MA1D4;
tiép tuc tién hanh sic ky phén doan MA1D1 trén ¢t séc ky v&i chét hip phu 1a pha
ddo (loai RP-18, c¢& hat 30 - 50 pum, hang san xuét Fuji silysia Chemical Ltd.), véi
hdn hop dung moéi rira giai axeton/nude cAt tj 18 1/2 vé thé tich, tao ra ba phén doan
nh¢é hon, duge ky hi¢u tr MAID1A-MAIDIC.
tién hanh sic ky phan doan MA1D1A trén hé théng HPLC, ct J’sphere H-80
(20 x 150 mm), dung méi axetonitril 30% trong nudc, cho cic hop chit
malloapelta E c6 cong thirc (Ic) va malloapelta F ¢c6 cong thic (Id) duéi dang
bdt vo dinh hinh;
tién hanh chay séc ky phan doan MA1D1B trén hé théng HPLC, c6t J’sphere H-
80 (20 x 150 mm), dung moi axetonitril 30% trong nudc, cho cac hop chét
malloapelta D c6 cong thire (Ib) dudi dang bot vo dinh hinh;
(ix) tién hanh séc ky phén doan MA1D3 trén cot sic ky véi chat hép phu 14 pha déo
(loai RP-18, ¢& hat 30 - 50 um, hing san xuét Fuji silysia Chemical Ltd.) véi hén hop
dung moi rira gidi axeton/nude cit ty 1€ 1/2 vé thé tich, tao ra hai phan doan, dugc ky
hiéu MA1D3A va MA1D3B;
tiép tuc tién hanh sic ky phan doan MA1D3A trén hé théng HPLC, cot J ’sphere H-
80 (20 x 150 mm), dung mdi axetonitril 30% trong nuéc thu dwoc hop chét
malloapelta G cé cong thuc (Te);
tiép tuc tién hanh sic ky phan doan MA1D3B trén hé théng HPLC, ¢6t I’sphere H-
80 (20 x 150 mm), dung mdi axetonitril 40% trong nudc thu duge hop chét
malloapelta C c6 cong thure (Ia) dudi dang bot vo dinh hinh.
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