TIEU BAN HOA HOP CHAT THIEN NHIEN & HOA DUQC

NGHIEN COU MOT SO YEU TO ANH HUGNG PEN HIEU XUAT
BAN TONG HOP CAC FLUOROALKYL ETHER CUA
DIHYDROARTEMISININ

Béd Hiru Nghi — Trin Manh Binh — Nguyén Van Han
Truong Pai hoe Duge Ha Noi

SUMMARY

B-diliydroartemisinin trifluorcethyl ether (TF-DHA) and f-dihydroartemisinin pentafluoropropyl
ether (PF-DHA), two fluoroalkylether derivatives of dihydroartemisinin was prepared by treatment of
diltydroartemisinin with appropiate fluoroalcohol in the presence of boron trifluoride etherate.
Influence of the amount of caralyst BF ,Et,0 and the solvents used on the yield of the etherification
were studied. Results showed that wsing dicloromethan as a solvent is the maost efficient option. The
amount of BFELO used depent on the reaction temperature .

l. DAT VAN DE :

Artemisinin, hoat chil clia cay Thanh hao hoa vang, dugc ding di€u tri ¢6 hiéu qua dai
vai Plasmodium falciparum khédng da thuée. Do artemisinin it tan ca trong nudc va trong ddu,
- nén sinh kha dung va hiéu qua diéu trj cdn han ché [1]. Trong qud trinh nghién ciru 1am ting
do tan va sinh kha dung, mot s6 din chét cla artemisinin di duge téng hop va sir dung nhu
artesunat, artemether, arteether. Miac di do tan vi hiéu qua di€u tri cla cdc din xuit nay da
dugc cai thién rd rét, nhung chiing vin con nhuge diém chung 14 thai gian ban thai ngin, hau
qua 14 ti 1¢ tdi phdt cao va ti 1& diéu tri tiét can thip néu dot diéu tri khéng di dai [2][5].

Dé khic phuc nhuoc diém trén, cdc nha khoa hoc di nghién citu téng hop ra cic din
xuit fluoroalkyl ether ctia dihydroartemisinin (DHA). Viéc gin thém nhém fluoroalkyl vio vi
tri chuyén hod chinh ciia phan tir thuc di cai thién ddng k€ hoat tinh chéng sét rét trén in-
vivo [3][4]. Nhitng két qua thir nghiém ban ddu cho thdy day thuc sy 1a mot nhém thuée méi
rit c6 trién vong. Trong s6 d6, din xuét B-dihydroartemisinin trifluoroethyl ether (TF-DHA)
vi B-dihydroartemisinin pentafluoropropyl ether cé hoat tinh in-vivo tét hon hin so véi
artemisinin va artemether [3].

Trong nghién cifu ban téng hop artemether va arteether y&u t& dung moi déng mot vai
trd quan trong déi véi sur lua chon 1ap thé va t6i higu xudt clia phan tng. Trong cdc nghién citu
true diy vé ban tdng hop mot sé etherflo clia DHA ching téi thiy cdc tdc gid chi sir dung
ether ethylic va n-hexan lam dung méi cho bén téng hop. Trong khuén khé nghién citu qui
trinh bdn téng hop mot s6 etherflo cia DHA dua vao cdc két qui thu duge khi tién hianh
nghién citu dnh hudng cia dung moéi trong ban téng artemether va arteether chiing toi tién
hanh nghién citu anh hudng clia dung moi dén hiéu xuét ban téng hop céc etherflo ciia DHA.
Ngodi ra ching téi con nghién ciiu xdc dinh ty 1€ xtic tdc, ty 1é cdc alcolfluor va nhiét dé thich
hop dé thu dugc hiéu xuft cao va tiét kiem nguyén lidu.

Il. NGUYEN LIEU, THIET BI VA PHUONG PHAP NGHIEN cU/U

Nguyén liéu
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Dihydroartemisinin (Truong Pai hoc Duge Ha Nai).

2.2 2-trifluoro ethanol (Merck-Schuchardt).

2,2,3,3,3 pentafluoro 1-propanol (Aldrich Chem).

Céc dung moi, hod chat khdc thude loai tinh khiét phan tich.

Hat silicagel 70 — 200 mesh dung cho sic ky cot.

Ban mong silicagel tring sin (Merck).

Thiét bi

Hé thdng cit quay Bucchi, Mdy do d6 chiy Metller Toledo, Mdy sic ky long hiéu
ning cao Shimadu.

Phé héng ngoai do trén mdy Perkin Elmer; Phé khéi do trén mdy HP-5989B-MS; Phé
cong hudng tir hat nhian ('"H-NMR, “"C-NMR, DEPT) do trén miy AVANCE-500-BRUKER.

Phuong phiap nghién ciru

Bin téng hop hai din xuit TF-DHA va PF-DHA tir dihydroartemisinin bang phin ting
ether hod véi fluoroalkyl alcol tuong img. Khao sét cdc diéu kién phéan tng: dung méi, xuc tdc,
nhiét do t&i hiéu suat san phim.

Xdc dinh cu tric san phim thu duge bing cdc phuong phdp hod 1y: phé héng ngoai,
phé céng huéng tir hat nhan, khéi phé.

III. két qua va Nhin xét

Téng hop TF-DHA va PF-DHA biing cich cho DHA tdc dung véi cdc fluoroalkyl alcol
tuong ting trong dung moi va xic tic thich hop theo so dé phan ting nhur sau:

R = -CH2CF2CF3 : PF-DHA
A- DIEU CHE B-DIHYDROARTEMISININ TRIFLUOROETHYL ETHER (TF-DHA)
Luta chon dung méi cho phdn img ban téng hop

Phin ting ban téng hop c6 thé xdy ra trong mét sé dung moi phan cuc ciing nhu it phan
cire. Cic dung moi duge thir nghiém la diethyl ether, aceton, n-hexan, dicloromethan, xing
cong nghiép va toluen.

Cho vao binh cdu nit mai 10,0g (35,2mmol) dihydroartemisinin, 20,4ml (281,5mmol)
trifluoroethanol va 100ml dung moéi. Khudy va thém 0,4ml (3,2mmol) xic tic boron trifluorid
etherat. Riéng phan tng trong dung moi diethyl ether va aceton, luong xic tic sir dung la
5,0ml (39,5mmol). Khudy lién tuc bang mdy khudy tir trong 2 gi¢ o nhiét do phong. Theo dbi
phin tng bing sic ky 16p mong sau mdi 10 phdt dé xdc dinh mic do hinh thinh sin phdm.
Sau dé hén hop phan img dugc trung hoi dén pH 6-7 biang dung dich natri bicarbonat bao hoa.
Rira hén hop bing nudc cét (3 1dn x 100ml). Gan 1ay phin dung méi. Cit loai dung moéi dudi
dp suat gidm thu duge san phim thé. -

Sin phdm thé dugc két tinh lai trong 50ml ethanol trong 24 gio & di€u kién lanh (ta
lanh). Loc 1dy tinh thé. Dich loc duge ¢6 cdch thuy con khoang 10ml thi dé két tinh tiép lin
nifa. Sy céc tinh thé thu duge & 40°C dén kho. Kiém tra do tinh khiét ciia san phdm bing sic
ky 16p mong. Két qua thé hién & bang 1.
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Béang 1. Anh hutdng ciia dung méi dén phdn iing bdn téng hop TF-DHA

DUNG MOI DHA | CF,CH,0H | BF,E,,0 HIEU SUAT
(g) (ml) (ml) Khéi luong Phan tram |
Ether ethylic 10,0 20,4 5,0 8,60g 66,7 %
Aceton ] 100 20,4 50 7 44g 57.7%
Dicloromethan 10,0 20,4 0,4 11,41g 88,5%
Toluen 10,0 20,4 0.4 10,83g 84 0%
n-hexan 10,0 204 0.4 10,50g 81.4%
Xang cong nghiép | 10,0 20,4 0,4 - 99l1g 76,8%
Nhdn xét:

Cic phan ting déu xdy ra & miic do khidc nhau va déu tao san phim. Sic ky 16p mong
~ cho thaly cdc phan ing trong dung moi phin cuc kém triét d€ hon, mac di luong xic tdc sir
dung nhiéu hon so véi dung méi it phan cuc. -

Str dung Dicloromethan lam dung méi phan tng cho hiéu sudt san phdm cao nhit
(88,5%).

San phim TF-DHA t6ng hep duge (trong phan img sir dung dung moéi dicloromethan) i
tinh thé tring hinh kim, c6 do chay 115-116°C, ning sudt quay cuc [o,] = +71° (MeOH,
C=1,75). Cac gia tri vé phd nhu sau:

IR (KBr) v__(cm™):

v,. CH,: 2960 8, CH,: 1458 v CF,: 1283

v, CH,: 2929 8, CH,: 1381 v C-O- (ether): 1153

v -0-0- (peroxyd): 866, 824

MS: 366 (C,.H,,O.F,); 334 [M-0,]*; 276 [M-0,-3F]"

'H-NMR (CDCl,), &(ppm): 0,95 (d, 3H, CH;-16); 0,96 (d, 3H, CH,-15); 1,43 (s, 3H,
. CH,-14); 3,87 (dq, 1H, CH,H-CF,); 4,12 (dq, 1H, CH;H-CF,); 4,87 (d, 1H, J= 3,6 Hz, H-10).

“C-NMR & DEPT (CDCl,), &(ppm): 12,5 (C-16); 20,2 (C-15); 24,2 (C-8); 24,5.(C-5);
25,9 (C-14); 30,5 (C-9); 34,5 (C-7); 36,2 (C-4); 37,4 (C-6); 44,1 (C-8a); 52,4 (C-5a); 64.8 (g,
CH,-CF,); 80,8 (C-12a); 88,0 (C-12); 102,5 (C-10); 104,2 (C-3); 122,8 (q, CF;).

Dit liéu phé cong hudng tir hat nhin tring khép véi tr liéu [3].

Anli hiong cia 1€ xiie tde va nhiét dé 61 phdn ting ether hod

Dé khdao st anh hudng cha ti 1& xic tidc va nhiét do, ching toi ti€én hanh phin ing trong
dung méi dicloromethan & nhiét do phong va nhiét do héi luu ciia hén hgp phan tng. Péng
thosi thay déi ti 1é xiic téc khdc nhau cho timg phan img. K&t qua thé hién & bing 2.
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Bang 2. Anh hutong cua nhiét do va t 1é xic tde dén phan img ether hod

TT| DHA BF,Et,0 Nhiét do HIEU SUAT

(gam) Thé tich Ti 1é mol phan iing Khai Phin

(ml) (xtic tic/DHA) (°C) luong tram
10,0 0 0 20-22 ; -
10,0 0,10 2,2% 20-22 6,60g 51,2%
10,0 0,20 4,5% 20-22 9.99g 77.5%
100 0,30 6,7% 20-22 11,502 | 89,2%
100 0,40 9,0% 20-22 11,41g 88,5%
10,0 0,50 11,2% 20-22 11,19g 86,8%
10,0 0 0 39 : :
10,0 0,05 1,1% 39 8.40g 65,1%
10,0 0,10 2.2% 39 10,20g 79,1%
10,0 0,15 3,4% 39 11,582 |  89,8%
10,0 0,20 4,5% 39 11,12g 86,2%
10,0 0,30 6,7% 39 1091g 84,6%

Nhdn xét:

O nhiét do thudng ciing nhu & nhiét do s6i, phan ing khéng xay ra néu khong cé xic tic
(phan ung 1 va 7).

Sic k¥ 16p mong cho thay, véi lugng xic tdc it, phdn (ng tao ra nhiéu tap chat. Khi thém
dan xic tic vao hon hop phan tmg thi vét tap giam déin. Ti 1& mol xic tdc so véi DHA tir 6,7%
trgs 1én thi khong thdy xudt hién vét tap chdt. Néu thuc hién & nhiét do soi clia hén hop (39°C)
thi ti 1& nay la 3,4%.

Hiéu sudt thu duoc cao nhét khi ti 1& mol xiic tic so vdi DHA 12 6,7% (nhiét do thudng) va
3,4% (thue hién & nhiét do soi cia hén hop phan ing).

Khdo sdt ti 1é mol alcolfluor | DHA trong phdn ting béan téng hop
VE 1y thuyét ti 1& alcol so véi DHA bang 1:1 1a d. Trén thuc t€ dé phan (ng xay ra triét
dé thi alcol phai diing luong du. Viéc khio sdt dugc tién hanh bing cdch thay déi ti 1¢ alcol
trong moi phan iing. Két qua nhu sau (bang 3):
Bing 3. Anh hitdng eiia 11 1é alcol | DHA trong phdn iing bdn téng hap

STT| DHA | BFEt,O | CF,CH,OH TILE HIEU SUAT
(gam) (ml) (ml) CF,CH,OH / DHA Khoi Phin
(tinh theo mol) luong K
_t. 10,0 0,3 2,6 1:1 548z | 42,5%
" 10,0 0,3 5.1 21 722 | 56,0%
10,0 0,3 10,2 4:1 9,52g | 73,8%
10,0 0.3 15,3 6: 1 10,60z | 822%
10,0 0,3 20,4 8:1 11,50g | 89,2%
10,0 0,3 25,5 10: 1 - 11,42g | 88,6%
10,0 03 30,6 12: 1 11282 | 87.5%
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Nhian xét:

—  Theo déi céc phan iing bing sic ky 16p mong thdy rang khi ti 1¢ CF,CH,0H / DHA dugi
6:1 thi xuét hién nhiéu vét tap chit. Ti 1¢ alcol tang, cdc vét tap chit nho dan. Ti 1¢ trén 6:1
thi khong xudt hién tap chit.

~ Tile CF,CH,0OH / DHA béng 8:1 la thich hop. Vi néu tang ti 1¢ alcol, hiéu suit khéng
ting nira.

B- DIEU CHE B-DIHYDROARTEMISININ PENTAFLUOROPROPYL ETHER (PF-DHA)
Vi din xudt nay ching toi khong c6 diéu kién khio sit tét ca cic thong s6 nhu doi vii

din xuit TF-DHA. Cac didu kién t6t nhit trong tong hop din xudt TF-DHA vé ti 1¢ alcol, xiic

tic duge dp dung dé tdng hop din xuit PF-DHA. Két qua thé hién o bang 4:

Bang 4. Hiéu sudt diéu ché PF-DHA

} DHA | BFELO | CF,CF,CH,0H TILE HIEU SUAT
| (tinh theo mol) lugng | tram
10,0 03 | 28,0 8:1 12,56g | 85,7%

~ San phdm PF-DHA téng hop dugc 1a tinh thé trédng hinh kim, ¢6 do chiy 56-57°C, nang sudl
quay cuc [a,] = +90° (MeOH, C=0,6). Cic gid tri vé phé nhu sau:
IR (KBr) v, (cm™):

8,, CH,: 1456 v C-H aliphatic (CH,, CH,, CH): 2953
o, CH,: 1383 v -0-0- (peroxyd): §24, 872
v CF,, CF;: 1201 v C-0- (ether): 1100

MS: 416 (C,iH,;0F,); 384 [M-O,]"; 326 [M-O,-3F]

'H-NMR (CDCl,), 8(ppm): 0,94 (d, 3H, CH,-16); 0,96 (d, 3H, CH,-15); 1,43 (s, 3H, CH,-14);
3,91 (dq, 1H, CH,H-CF,); 4,23 (dq, 1H, CHzH-CF;); 4,85 (d, 1H, J=3,6Hz, H-10).

“C-NMR & DEPT (CDCL,), &(ppm): 12,4 (C-16); 20,2 (C-15); 24,0 (C-8); 24,5 (C-5); 25,9
(C-14); 30,6 (C-9); 34,5 (C-7); 36,3 (C-4); 37.4 (C-6); 44,0 (C-8a); 52,4 (C-5a); 64,3 (1, CH-
CF,-CF,); 80,8 (C-12a); 88,0 (C-12); 102,8 (C-10); 104,2 (C-3); I'19.8 (q, CF,).

Dit liéu phé cong huong tir hat nhan tring kKhép véi tr ligu [3].

IV. KET LUAN

Pi bin téng hop thanh cong va xdc dinh cdu triic hai din xudt fluoroalkyl ethier cua
dihydroartemisinin 12 TF-DHA va PF-DHA.

Di Iva chon duge dung moi dicloromethan phit hop cho phin ting diéu ché TF-DHA. Phan
ting trong dung moi nay tiéu thu luong xic tic it va cho hié¢u sudt cao.

Di khao sat va tim ra duge ti 1& xic tdc, ti 1& alcol thich hop cho phan img diéu ché TF-
DHA. K&t qua khao sat ciing cho thay néu tién hanh phén ting & nhiét dé séi cla hén hop thi
lwong xiic tdc c6 thé giam di mot nira,
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