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TOM TAT

10a- Trifluoromethylhydroartemisinin la mét hoat chét chbéng sét rét tiém ndng véi céc déc tinh
dwoc hoc wu viét nhw hoat tinh manh, tinh tan tét va tuwong déi bén trong co thé ngudi. Tuy nhién
phuong phéap diéu ché 10a-trifluoromethylhydroartemisinin da biét khi &p dung vao qui mé thir nghiém
(trén 10 gam) khoéng thanh céng. Bai bédo nay chi ra rdng, nguyén nhén la do sw khac biét diéu kién
phén tng trong hai giai doan cta phén tng, déng thoi dua ra phuong phap gidi quyét khé khén trén.
Theo dé phan trng duwoc thuc hién theo hai giai doan nhung khéng téch hop chét trung gian. Nhuw vay,
giai doan d4u cla phén tng cén tién hanh trong dung méi THF khan tuyét déi, con giai doan sau khi
tién hanh phén g thiy phén cdn mét luong nuéce bé sung trong sw c6 mét cta xuc tac chuyén pha
tetrabutylammonium fluoride TBAF. Phuwong phép nay da giup viéc diéu ché hoat chét trén cé thé thuc
hién & qui mé thir nghiém, san phédm duoc téch va tinh ché dé dang, qua dé cung cdp moét luong hoat
chét du cho céc thir nghiém sinh hoc tiép theo.

ABSTRACT

10a-Trifluoromethylhydroartemisinin  is a potential antimalarial agent with valuable
pharmaceutical properties such as strong activity, good solubility and quite stable in organism.
However, the known method for the synthesis of 10a-trifluoromethylhydroartemisinin when applied
to more than ten grams scale is not successful. This paper shows that the reason is the difference in
conditions of the two stages of the reaction and suggests solution for the preparation. Thus, first stage
of the reaction must carried out in absolutely dry tetrahydrofuran, and the second stage requires some
water for the hydrolysis of the intermediate compoundin the presence of the catalysis
tetrabutylammonium fluoride TBAF. This method can make the pilot preparation of 70a-
trifluoromethylhydroartemisinin possible, the isolation and purification of the product simple so that can
provide enough amount necessary for further bilogical experiments.

1. MO PAU thubc chita sot rét méi hiéu qua véi cac ching
S6t rét 1a mot bénh truyén nhiém nguy khang thude [1,2].
hiém, co ti 1& tir vong cao hoanh hanh ¢ nhiéu Tuy nhién artemisinin va nhiéu dan xuat
nudc chau Phi, chau A, My La tinh, trong d6 ¢6 clia né con mot s6 han ché vé duoc dong hoc
Vi‘ét nam. ,Tréi qua nhiéu tha? ky sir dung trOI‘lg nhu tinh tan kém, ddc biét khong bén trong co
dicu tri sot rét, cac loai thuoc ky ninh truyén thé ngudi. Nguyén nhan la do enzym
thong tro r,1én it hi¢u qua hon vi bl hién twong cytochrom P-450 trong co thé phan huy cac dan
khang thuoc. Viéc tim ra hoat chat artemisinin xudt nhu  arteether, artemether hay
phan 13p tir cay thanh hao hoa vang (Artemisia hydroartemisinin thanh cac san phim mé vong
annua L.) da bt dau su phét trién mot thé he khong con hoat tinh chéng sét rét ban dhu
(Hinh 1).
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Arteether CH;— CH;

Cytochrom P450

Hinh 1. Si chuyén héa ciia arteether trong co thé

Nhim khic phuc nhuge diém tinh bén
kém ciia mot s dan xuat cia artemisinin trong
co thé, c6 nhiéu dan xuit méi dugc tong hop.
Mot sb dan xuit tang do bén cta hoat chét bﬁng
cach thay lién két C-O ¢ C-10 bang lién két C-
C [3,4]. M6t phuong phap khac van giit nguyén
ciu trac ban xetal & C-10 nhung lai dwa vao
phan tir cac nhom chua flo c6 d§ am dién 1on
[5,6,7]. Cac nhdm chira flo kéo dién tir va lam
bén cdu trac ban xetal (Hinh 2).

Dan xuat ete chita nhom fluoroankyl Rf

Dan xuit trifluoromethyl hoa

Hinh 2. Cdc dan xudt chira flo kéo dién tir
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Trong cac dan xuit dang dugc nghién
ctru, 10a-trifluoromethylhydroartemisinin thu
hit dugc sy quan tdm ciia nhiéu nha nghién ctru
do céc tinh chat duge hoc qui bau. Viéc hoan
thién phan mg nay ¢ qui mo thir nghiém déng
vai trd quan trong trong nghién ctru va trién
khai loai thudc s6t rét méi ddy tiém nang nay.

Il. THUC NGHIEM
2.1 Thiét bi va hoa chat

Phé 'H-NMR va *C-NMR do trén may
Bruker AVANCE 500 MHz va 125 MHz tuong
mg. Dung méi do pho 1a CDCl;, chit ndi chuan
tetrametylsilan. Sac ky 16p moéng phan tich
dugc sir dung trén ban silicagel trang sin
Merck. Artemisinin cung cép boéi Trung tam
Cong ngh¢ Hoa dugc va Hoa sinh Hitu co, Vién
Hoa hoc, Vién Khoa hoc va Cong nghé Viét
nam. Cac dung moi va héa chit chét luong
phan tich ctia hang Merck.

2.2 Piéu ché 100-
trifluoromethylhydroartemisinin

Hoa tan bang may khudy t 10 g
artemisinin va va 1,13 g TBAF.H,0 (0,1 eq.)
trong 60ml THF khan (THF duoc lam khan
bang cach dun hdi luu trong natri kim loai trong
mdi trudng khi argon). Hon hop dugc khudy va
lam lanh ngoai bang nuéc da ¢ 0°C, dong thoi
nho giot 16 ml TMSCF; (2 eq.). Hon hop phan
mg dugc khudy & nhiét do phong trong vong
khoang hai gio. Sau khi phan tich bang sic ky
16p mong cho thiy artemisinin dd chuyén hoa
hoan toan, b sung vao hdn hop phan tng 5 ml
nudc cat (chii y dam bao khong xay ra sy tach
16p) va tiép tuc khudy 30 phit nita dé tién hanh
thiy phan san phdm ete trimethylsilyl trung
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gian. Sau khi phan tng két thuc, hén hop duoc
rira hai 1an bang nudc mudi, 1am khan bang
sodium sulphate va ¢6 can dung mdi. San pham
dugc két tinh trong hdn hop dung moi etyl
axetat: ete dau hoa.

Thu dugc 9,6 g san phém, hiéu suét ~
77%.
2.3 Pic trung héa ly cia sin phim 100-
trifluoromethylhydroartemisinin

San pham tinh thé khong mau, nhiét do
néng chay 117-118°C

-'H NMR: 8 0,94 (m, 1H, H - 9,), 0,97
(d, JH-14, 110 = 6,1 Hz, 3H, Me-14), 1,07 (d, Jps,
vt = 7,2 Hz, 3H, Me - 13), 1,30 (m, 1H, H -
10), 1,32 (m, 1H, H - 1), 1,42 (s, 3H, Me - 15),
1,49 (dddd, Jn-zax, H2eq = 13,7 HZ, Jpax, H-sax =
13,3 Hz, Jnzax, H-1ax = 11,3 HZ, Jnzax, H-seq = 13,7
Hz, 1H, H - 2ax), 1,55 (dt, Jy_ 7 H-sax = 12,6 Hz,
Iz, w1 = 5,3 Hz, IH, H - 7), 1,7 (00, Jh-geq, H-oax
= 1313 HZ: JH—Qeq, H-8a — JH—Qeq, H-8eq — JH—Qeq, H-10 =
3,4 Hz, 1H, H - 9eq), 1,81 (dddd, Jy.gax, H-8eq =
14,1 Hz, Jygax, H-oax = 13,3 HZ, Jp.gax v7C=C12,8
Hz, Jiga H9eq = 3,5 Hz, 1H, H - 8ax), 1,85 (m,
1H, H- 8eq), 1,91 (dddd, Ji.zeq, H-2ax = 13,7 Hz,

--nllllm

TBAF, THF

\]H 2eq, H-lax — 6 6 HZ JH 2eq, H-3ax — 4 07 HZ JH -2eq,
H-3eq = 2,9 Hz, 1H, H-2eq), 2,05 (ddd, Jp.zeq, H-3ax
= 146 HZ JH3eq H-00C2eq = 50 HZ JH3eq H-2ax —
2,9 Hz, 1H, H-3eq), 2,4 (ddd, Jysax, 2eq = 14,6
HZ, Jhzax, Hzex = 13,3 HZ, Jpaax tzeq = 4,07 Hz,
1H, H - 3ax), 2,77 (d, Jon, w11 = 2,2 Hz, 1H,
OH), 2,84 (qdd, Ji11ax 13 = 7,15 HZ, Jhpaiae 17
= 5,3 Hz,Jh-11ax, on = 2,2 Hz, 1H, H- 11ax), 5,55
(s, 1H, H - 5).

- BC NMR: & 12,4 (C - 13), 20,1 (C -
14), 23,1 (C - 8), 24,6 (C - 2), 25,5 (C - 15),
28,2 (C - 11), 34,4 (C - 9), 36,05 (C - 3), 37,4
(C - 10), 45,8 (C - 7), 51,74 (C - 1), 79,9 (C -
6), 88,8 (C - 5), 96,9 (q, Jc.r = 31,0 Hz, C-10),
104,37 (C - 4), 122,6 (q, Je.r = 282 Hz, CF).

I11. KET QUA VA THAO LUAN

10a-Trifluoromethylhydroartemisinin
dugc tong hop tir artemisinin véi tac nhan
trifluoromethyltrimethylsilyl ~ chloride trong
dung moéi tetrahydrofuran khan tuyét ddi véi su

c6 mat cua xuc tac tetrabutylammonifluoride
theo hinh 3 [5]:

--ullllm
Olllife)
I

CF;Si(CHy);

Hinh 3. Phan img tong hop 10a-Trifluoromethylhydroartemisinin theo [5]

Theo phuong phdp da moé ta, phan Ung xay ra hoan toan sau 25h khi st dung xtic tac la tetra-n-
butylammonium fluoride trihydrate (TBAF.3H,0). Thuc chat phan ung trifluoromethyl hoa nhém
carbonyl xay ra theo co ché sau [7] (Hinh 4):
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AN
~

Hinh 4. Co ché phadn iing trifluormethyl héa nhém carbonyl

Pbi voi phan tGng didu ché 10a-
trifluoromethylhydroartemisinin, giai doan dau
clia phan g tao thanh san phim trung gian ete
trimethylsilyl (A) voi su c6 mat cua xuc tac
TBAF, nhu dung moi THF khan tuyét doi va
nhi¢t do phan Gng 0°C. Tuy nhién giai doan
tiép theo thuy phan san pham trung gian (A)
thanh san pham cudi (B) lai can sy co6 mit cua
nu6e. Do d6 phuong phap didu ché TFMDHA
da biét trén thyc té da vo tinh st dung hoi 4m
¢6 trong khong khi dé thuy phan. D6 ciing 1a
nguyén nhan khién phan tmg khong thanh cong
khi lugng chat tong hop 16n, va giai thich
nguyén nhan thoi gian phan tmg kéo dai dén
mot ngay dém.

Dé khic phuc khé khan trén khi diéu ché
luong san pham 16n dén hang chuc gam, nhom
nghién ctru da tién hanh phan tng theo hai giai
doan tach biét, tuy nhién ciing khong tach va
tinh ché san phdm ete trimethylsylil trung gian.
Theo d6 dé giai doan dau c6 hidu suit cao, dung
mdi phan tmg duoc 1am khan tuyét ddi bang
natri kim loai trong moi truong argon. San
pham trung gian ete dugc tach tho sau khi xir ly
hén hop phan tng dugc hoa tan trd lai trong
THF va bd sung mot lwong nude du cho phan
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ung thiy phén trong sy c6 mit clia xuc tac
TBAF. Cac thir nghiém qua trinh thiy phan cho
théy su ¢6 mat cua cac axit nhu HCI, H,SO,,
hoic ion flo (KF) déu khong thé thay thé TBAF
trong qud trinh thuly phan.

Mot nhan xét nita 1a khi luong nudc bd
sung vao THF qua 16n s& din dén su tach 16p.
Khi d6 phan ung thuy phan ciing khong thanh
cong. Co thé giai thich hién twong trén 1a do
toan bd luong xuc tac TBAF hoa tan vao pha
nuée khién cho pha hiru co chitra san pham
trung gian ete khong co dii xtc tic dé thiy
phan.

. San phim thu dugc sau khi phén tich
bang pho cong hudng tur hat nhan cho thay phu
hop véi tu liéu [5].

Hiéu suét phan tng cua ca hai giai doan
kha cao, dat 77%. Piéu nay lam cho qui trinh
tach va tinh ché san pham tré nén don gian va
dé thyc hién bang phuong phap két tinh thay
cho sic ky cot. Tuy nhién do xuc tic TBAF va
td&c nhdn TMSCF; c6 gia thanh cao, nén viéc
tiép tuc hoan thién phan tmg nay 1a vin dé can
duoc tiép tuc quan tim nghién ctu.
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IV. KET LUAN

Trén co s& phan tich co ché phan ung
trifluoromethyl héa da tim dugc phuong phap
diéu ché dan Xuat 10a-
triffuoromethylhydroartemisinin  qui mé  thur
nghiém (trén 10g) mot cach 6n dinh, hiéu suat
t6t, voi cac diéu kién phan timg ém diu, tiéu ton
it tic nhan va xuc tac. Py 1a nhitng yéu té can
thiét dé diéu ché thir nghiém hoat chit nay
nham dap mg nhu cau thir nghiém sinh hoc tiép

theo. Tuy co nhiéu vu diém vé duge dong hoc
so voi mot s6 dan xuat khac cua artemisinin
dang dung trong didu tri sot rét, dic biét 1a kha
ning chong tai phat, gia thanh san pham 10a-
trifluoromethylhydroartemisinin con tuong dbi
cao. Vi thé viéc tiép tuc hoan thién diéu ché,
don gian hoa diéu kién phan tmg, giam chi phi
cho tac nhan va xuc tac hon nita 1a can thiét dé
hoat chit nay co thé duoc sir dung ding lam
thudc chira sot rét.
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