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SUMMARY

Synthesis of new nitrogen-containing |12-deoxoartemisinin derivatives

L.M¢ diu

Sat rét 1a mot can bénh nhi¢t déi hiém nghéo. Mac di da c6 nhiéu c6 ging
dé thanh ton cin bénh nay, hang nam vin c6 khoang 2 ti ngudi trén the giéi bi sot
rét. Hién nay, do su xufft hién cdc ching Plasmodium falciparum c6 kha nang
khéng vdi céc loai thudc sét rét truyén théng nhu quinin va chloroquinin (1), nén
bénh sot rét cang trd nén cuc ki nguy hiém[1). Theo dir dodn ciia 16 chitc Y 1€ the
gidi (WHO), téi nim 2010, con 8 nay cé thé ting gip doi[2].

Artemisinin(quinghaosu) (2)la moét sesquiterpen lacton endoperoxid da
dugc sir dung trong diéu tri 14m sing chiia s6t rét, dac biét d6i véi dong P.
falciparum khéng thu&c. Cho téi nay, nhiéu din xust cia artemisinin dd duoc ban
t8ng hop qua hop chét trung gian quan trong la dihydroartemisinin(DHA) (3); nhu
artemether (4a) va arteether (4b)[3]. Tuy nhién, do chira lién két 12-hemiacetal
nén cdc din xudt niy kém bén (dé bi oxy héa bdi cdc enzym Cytochrom trong gan
thanh hgp chat trung gian DHA va andehyt [4.5], din dén lam giam thén gian bin
huy cla thuéc), va déc d6i véi hé than kinh[6].

Dé gép phin khic phuc nhimg nhuge diém trén, ching 61 dat vin dé 1dng
hop céc din xudt méi cla artemisinin trong dé lien két 12-0-C duoc thay the bai
litn két truc ti€p 12-C-C théng qua hop chdt trung gian 125-(2-
oxoethyl)deoxoartemisinin.

I1. Két qua va thio luan

Nhiing k&t qui gén day[7] cho thdy céc dén xuit cia artemisinin chifa nita &
mach nhédnh c6 hoat tinh cao di khich 1¢ ching 16i ti€p tuc nghién ciru tong hop
céc din xufit méi cla artemisinin thuéc nhém nay. Ngoai ra, cdc din xudt chia
nito cdn 1am tang do tan nhé khi nang tao mudi caa nito v tang hoat tinh nho cdu
tric twong iy véi céc thudic sot rét truyén théng nhu quinin, chloroquin...

Nguyén litu diu dé bén téng hap 12 124(2'-oxoethyl)deoxoartemisinin (9),
di dugc mot nhém tic gid[8] ban téng hop bang cich oxyhod 124
allyldeoxoartemisinin bing hén hop OsO, / NalO,. Tuy nhién, hi¢u suit phin (ng
khéng cao. Chiing téi ti€n hanh téng hop chit (9) theo mot con duimg khdc cho
hiéu sut cao ( so dé 1).
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a) allyltrimethylsilan, CH,Cl,, SnCl,, -15°C, 41%; b) m-CPBA, CH,Cl,.r.t,
86%; c) 1. CF;COOH, CH,CL, rt, 2. NaHCO, 10%, MeOH, r.t, 91%: d)
_ NalO,, MeOH / H,0(8:2), 93%; ¢) RNH,, CH,Cl,, Na,S0,: f) NaBH,,

MeOH, r t.

124 Allyldeoxoartemisinin (6) nhin duge nhd phin img cia DHA véi
allyltrimethylsilan duéi tic dung xic tic cia axit Lewis (SnCl,). Cfu hinh £ cha
cac bon C-12 dugc xdc dinh trén co s& dit liéu phd cong huéng tir hat nhan nhu mot
86 thc gid di cong b6[9). DE tao cdc din xusit méi tir hop chdt nay, chiing t6i tién
hanh bén tdng hop chét trung gian 125(2'-oxoethyl)deoxoartemisinin (9) qua
phin (ng oxy hod (6) bing tdc nhan m-CPBA & nhiét d6 phong, thu duge sin
phdm (7) 12 hén hop ciia hai déng phan lap thé (theo phé cong huémg tir hat nhan)
khong thé tich ducc bing phuong phédp sdc ki cot théng thutmg. Phin ing mé
vong epoxyt clia (7) bing CF,COOH, sau dé6 thuy phin bang NaHCO, 10% cho
sin phim (8) 12 hén hop cia hai diol tich duge bing sic ki cot (sy c6 mat cla
nhém OH dugc khing dinh bing phé IR). Oxy hod hai diol niy bing NalO, cho
sin phdm (9) 12 mot andéhyt, tuy nhién sin phm nay khéng bén nén duge sir dung
ludn cho buéc phin tng ti€p theo. Phan ing cia andehyt (9)véi cac amin khic
nhau v sur ¢6 maét cia tdc nhan loai nuée ( Na,S0, khan) cho cdc sdn phdm 13 hén
hop hai déng phan hinh hoc E/Z. Céc imin, vi khong bén nén duge khir hod ngay
béng NaBH, trong methanol thu duoc cdc din xudt amin. Sur cé mét cua nhém NH,
trong phan tir dugc khing dinh nhér phé [R.

Pay 13 phuong phép mé&i cho phép téng hop cdc din xulfit méi cia 12-
deoxoartemisinin c¢é chifa nito trong phin tir. Cic k&t qua vé hoat tinh cia 16p din
xufit ndy s& duge trinh biy trong mot bai bio sau.

[1. Phéin thuc nghiém

Dihydroartemisinin duge tdng hop tir artemisinin chiét sudt tir cay thanh hao hoa
ving. Céc tdc nhan va dung méi mua cia hang Aldrich. Phé '"H-NMR duoc ghi
trén mdy Bruker AC 400 (400MHz; CDCl;;TMS).

12 F-Allyldeoxoartemisinin (6)

Nho giot mot hén hop gém allyltrimethylsilan (2 ml, 12,6 mmol) va SnCl, (0,5 ml,
4,3 mmol) vao dung dich dihydroartemisinin (2 g; 6,6 mmol) trong CH,Cl, (30ml)
& - 15°C. Phan img dugc khudly & nhiét do ndy trong vong 3 gid. Rira hén hop phin
img véi nuée cit ( 2x 30ml). Pha hitu co duge tich ra va lam khan bang Na,SO,
khan, c4t loai dung moi thu dugc mét chét rin. Qua tinh ché trén cot silicagel (hé
dung moi n-hexan / etyl axetat ) cho 0,9 g chit 6 (41%), 1 chit rin méu trang:
dnc 51-52 °C; '"H-NMR ( CDCl,, 400 MHz); 8 (ppm): 5,90(m, 1H, H-2'); 5,30(s,
1H, H-5); 5,09(m, 2H, H-3"); 4,30(ddd, J= 3,73, 6,02, 10,04 Hz, 1H, H-12); 1,30
2,70 (m, 14H); 1,41(s, 3H, H-15); 0,95 (d, J=6,04 Hz, 3H, H-14); 0,88 (d, J=
7.5THz, 3H, H-13).
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122", 3"-epoxypropyl)deoxvartemisinin (7)

Hoa tan chat 5 (2 g, 6,5 mmol) vio CH,Ch( 20ml). sau dé cho tir tr axi
metacloperbenzoic ( 1.6 g, 9.75 mmol) vi khudy 20 givr o nhiét do phong. Ria hén
hop bang NaHCO, 5 % ( 3x20ml), lam khan bing Na,S0, khan, dudi dung mej
thu duge san pham tho, Qua tinh ché rén cot silicagel ( hé dung m6i n-hexan / etyl
axetat ) thu duce 1,8 g chat 7 (87% ). Pho cong huong tir hat nhan cho thay diy la
hén hep cua hai déng phan va chit nay da duge st dung cho phan dng tiép theo,

122", 3'-dihydroxypropylideoxoartemisinin (8)

Nho giot tir vr mot dung dich coa CF,COOH (0.0735 ml, 0,99 mmol) trong CH,Cl,
(5 ml) vio dung dich cua epoxyt 7 (215 mg, 0,66 mmol) trong CH,Cl, (15 ml).
Phin (mg duoe khuiy & nhiét do phong trong 2 gié. Rira hdn hgp phan ing véi
nude cdt dén trung tinh, Lam khan pha hiu co bang Na,SO, khan, cét loai dung
moi thu duoc chit ran, Hod tan chit ran niy trong 10 ml MeOH, nho tir tlr vio
dung dich nay 10 ml NaHCO, 107 . Phan img duge khudy tong 1 gid. Thém vioe
hon hop phan tmg 20ml ety] axetat, nra vii nude mudi 3 14n, Lam khan pha hitu co
bing NSO, khan, Cit loai dung mai thu duce chdt ran mau tring. Qua tinh ché
trén ¢t siheagel vin hé dung mén CH.CL, / EtOH thu duge 203 mg chir 8 (93%),
[IR(KBry; v iem ') 3491: 2924: 1447; 1379 1111; 1032 882 823.

12k 2" oxoethylideoxoartemisinin (9)

Cho ot e NalOy (345mg. 1Le2mmol) vio dung dich cia 8 (184 mg, 0,54mmol)
trong 10 ml McOH / H.O (8 © 2), Phan img duege kKhudy & nhiét do phong trong 8
gur. Them vao hon hop phan ang 20 ml eyl axctat, Ria vén nude mudi (2 x 15
mi). Pha hitu co duoe thch ra va lim khan bang Na, 80, khan, Cit loai dung moi &
dp sudt giam cho 154 mg 9 Y0% ) o dang chat diu, duoc st dung cho phan tng
uép theo.

Qui trinh chung tang hop 10 va 11 '

Cho tir tir dung dich cua 2-phenyletvlamin (64 mg, 0,52 mmol) trong CH,Cl,
(3ml) vao dung dich cua 9 (165mg, 0.53 mmol) trong CH,CL, (15 ml). Cho vao
hén hop phan tng 1.5 gam Na.SO, khan. Phan img duoc khudy & nhiét do phong
trong 10 giiv. Loc bo Na SO, cat loai dung moi dudi dp sudt giam thu duoc san
phim la imin dang diu. Hod tan imin nay trong MeOH (10 ml), cho tir tir NaBH,
(62.9 mg: 0.17 mmol) vio dung dich niy. Phin ing duoc khudy trong 2 gid, Thém
vito hdn hop phan ing 20 ml CH,CL. rira hén hop phin Uimg vén nude cdt (3 x 15
ml). Pha hitu co duge tich ra va duge lim khan bang Na,SO,khan. Cit loai dung
méi thu duge san _r-hfmi thd. Qua tinh ché trén cin slicagel vin hé dung mai CH ,Cly:
E1OH cho san pham '
12f+(2"1 2" -phenylethylamin)-ethyl)deoxoartemisinin (11a)

La chat daw: IR (Tilm) ¢d cac dinh hip thu sau

viem ') 3422; 2918 1729, 1668, 1460 1272 1070: 701.
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Tuong ty thu duoc cde chit sau day:

12 -{2"-[(2""-aminomethyl) pyridin]-ethyljdeoxoartemisinin (11b)
LA éhét ddu : IR (film); v(cm''): 3409; 2921; 1727; 1592: 1456: 1277 1047 765.

12 3[2'-{n-propylamin-ethyl)Jdeoxoartemisinin (11¢)
L tinh thé miu tring; dnec: 158-160°C: IR(KBr); vicm™'): 3450: 2946, 2770: 2434,
1585; 1469; 1374; 1189; 1055; 878.

12 3-(2'-[(3"-aminomethyl) pyridin|-ethylldeoxoartemisinin (11d)
La chét déu; IR (film); v(cm™): 3394; 2944; 1707 1666; 1449; 1375; 1224: 1098;
1010; 876; 714,

Cdng trinh nay dwoe hoan thanh vai s 1ai trg mor phdn cia Chicong trinh nehien
ciin g hdn va Chuong trinh bénh nhiér doi | Special Programme for Research and
Training in Tropical Diseases) cua Ta chire Y 16 thé gion.
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