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Abstract

Febrifugine, a quinazoline alkaloid, isolated from Dichroa febrifuga roots, shows powerful antimalarial activity
against Plasmodium falciparum. Strong liver toxicity has precluded febrifugine as a potential clinical drug. However,
the potent antimalarial activity of febrifugine has stimulated medicinal chemists to pursue compounds derived from
febrifugine, which may be valuable leads for novel drugs. Total synthesis and structural modification of febrifugine
have been made. Among the reported asymmetric approaches to febrifugine, one of the most straight forward
approaches (o construct the 2-substituted 3-hydroxy piperidine is the stereoselective reaction of 3-hydroxy-piperidine
N-acyliminium jons with the nucleophiles. In this study, we synthesized febrifugine hydrochloride (13) from
L-glutamic acid (1) base on the asymmetric BF;.Et,0 catalyzed nucleophilic reactions. The precursor 12 was formed by
open epoxy ring using triethylamine and then oxidation with Dess-Martin periodinane. Their structures were established

by MS and NMR spectroscopies.
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1. MO PAU

Febrifugine la mét ancaloit dugc Koepfli va cac
cong sy phan I4p 1in dAu tign vdo nim 1946 tir rd
cly Dichroa febrifuga voi ham lugng thép, cho dén
nam 1953 thi ngudi ta moi phat hién ra hoat tinh
chéng sbt rét ciia hvp chit nAy [1-3]. Febrifugine cé
hoat tinh chong sbt rét tht manh, uSc tinh manh
khoang hon 100 1dn so vdi quinine ddi véi chung ky
sinh trang s6t rét Plasmodium Iophurae [3-5]. Vige
liy r& cay dé phan 13p hoat chit febrifugine lam t6n
hal dén hé sinh thai, mt khac ham lugng cia hoat
chat ndy trong cdy rit 1h5p, do viy viéc tdng hop
toan phan da duge nhiéu nha nghlen ciru quan lam
Trén thé gi6i, da co mét 6 cong trinh cong bé vé
vige té)ng hgp toan ghan cx)a febnfugme va chc din
xudt, két qua cho thdy mot s& din xuét cia hgp chat
ndy ¢4 hoat tinh chong sbt rét va chéng ung thu rt
dang quan tdm [6- 9] Vi kinh nghiém téng hop cac
bigt duoc chong 5Ot rét, chiing t8i dijnh huéng cho
wec 16ng hop Febrifugine va cic dén xult nhim tim
kiém cac hop chit ¢4 hoat tinh cao hon va wu viét
hon. Truéc day, chung t5i da cong bd quy trinh téng
hop hop chét trung glan 8 tir L-glutamic [10]. Trong
khudn khd bai bdo ndy, chang tdi trinh biy quy trinh

tdng hop hop chit febrifugine hydrochloride tir axit
L-glutamic (1).

2. THYC NGHIEM

Thiét bi: Phd NMR dugc ghi trén may Bruker
Avance 500 MHz v&i TMS 1am chit chuén nOl Phé
khéi lugng duge do trén may do pho khéi hrong
LC/MSD Agilent series 1100.

Ho4 chit: Hop chal axit L-glutamic (1) va cic
hoa chat dung cho téng hgp hitu co mua cla hing
Aldrich va Merck.

Téog hep axit
pentanoic (2)
Cho 20 g axit L-glutamic (13,6 mmol) va ancol
benzyl (21 ml; 20,4 mmol) véo trong binh clu chia
20 ml toluene. Hén hgp phan img dugc khuly va
dun néng ¢ 45 °C, sau khi nhiét dd dat 45 °C thi cho
thém axit metan sulfonic (10,6 ml; 16,32 mmol) véo
dung dich phan (mg. Sau 3 gw. hdn hgp phan img
duge dua vé 30 °C va khudy tiép trong 4 gid. Dimg
phan (mg, cho thém 40 ml nuée vao dung djch phan
img, phan I6p va loai bo pha dung mdi hitu co, Ig¢
14y phan nuéc rdi cho thém 40 ml etaniol sau dé nhd

(5)-2-amino-5-benzyloxy-5-0xo
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tir tir dung dich ammoniac 20 % (20 mI) cho dén khi

pH = 6 thu dugc chét két tia. Loc chét két tia va nira
v(’n ethanol lanh (30 m x 2) sau d6 rira bang nudc
(30 ml x 2), lam khé duéi chan khéng & 50 °C thu
duqc san pham axit L-benzyl glutamic (2) dudi dang
chét rin vo dlnh hinh mau tring (19,7 g, hiéu suft 61
%) Hop chét duge so sanh trén ban mong TLC véi
chat axit L-benzyl glutamic cia Aldrich.

Tong byp (S)-5-benzyl-1-metyl-2-hydroxy
pentanedioat (3)

1,7 g axit L-benzyl glutamic (2) (7,1 mmol)
dugc hoa tan trong binh cau chira hdn hgp dung méi
AcOH/H,O (1/4; 40 mL) va lam lanh xuéng 0°C.
Dung dich NaNO, (980 mg; 14,2 mmol) trong 15 mi
nudc duge nhod tr ty vao phan ing & 0 °C (khoing
15 phat). Hén hep phan img dugc khuay & nhiét do
phong trong 3 gio. Thém nudc rdi chiét biing
EtOAc, 1éy pha hitu co, lam khé véi NSOy logi
dung méi dudi 4p suat giam thu duge san phém va
dugce sir dung ngay cho phan img llep theo.

Cho 50 ml DMF vao binh cu chira san phém
thu dugc & trén, sau d6 cho thém 1,19 g NaHCO;
(14,2 mmol) va Mel (0,88 m!; 14,2 mmol) vao dung
dich phan (mg. H3n hop phén tmg duo’c khudy l.rong
20 gio & nhlet do phong Sau d6 hdn hep phan img
duge chiét phan b6 bing EtOAc/HIO lay pha hiru
ca 1am kho bang Na,SO,, rdi loai dung méi dudi &p
suat giam thu duge can chét. Can chat dugc tinh ché
trén cit shc ky silica gel véi hé dung méi
n- hexan/EtOAc ty 1é 70730 thu dugc san phim 3
duél dang chat ddu mau vang nhat (1,27 g, higu suét
16ng hai phan img 70,2 %).

'H NMR (500 MHz, CDC1,) & (ppm): 1,97 (m,
1H, H-3a); 2,19 (m, 1H, H-3b); 2,54 (m, 2H, H4a
va H-4b); 2,88 (d, J = 5,5 Hz, 1H, OH); 3,78 (s, 3H,
OCH;); 4,25 (m, 1H, H-2); 5,12 (s, 2H, CH,-Ph);
7,33-7,36 (m, SH, Ph).

Téng hop (§)-5-benzyl-1-metyl-2-axetoxy
pentanedioat (4)

Hoa tan 3,2 g (12,6 mmol) chét 3 trong 3 ml
pyridin, sau d6 thém (3 ml, 37,8 mmol) Ac,O vio
binh phan (mg. Hn hop phan img dugc dun & 60
°C trong 1h, roi dimg phan (mg, thém nuéc va chiét
Vi etyl axetat (4 x 500 mL). Pha hiru co duge lam
kho bang Na,SO., loai dung méi dudi ap sudt giam
thu duge céin chét. Cin chat dugc tinh ché trén cqt
shc ky silica gel vi hé dung moi n-hexan/ELOAc
1¢ 8/2 thu dugc 3,353 g san pham 4 dudi dang chat
dhu mau tréing, Higu suat phan img 90 %.

"H NMR (500 MHz, CDC1,) & (ppm): 2,10 (3H,
s, OAc); 2,11-2,25 (2H, m, CH;-3); 2,46 (2H, m,
CHy4); 3,72 (3H, s, OCH,); 5,04 (1H, m, H-2);
5,11 (2H, s, CH,-Ph); 7,30-7,36 (5H, m, Ph).

Doan Thi Mai Huong va cing s

Téng hop axit (§)-4-axetoxy-S-metoxy-5-oxo
pentanoic (5) )

Cho 3,24 g chit 4 (10,88 mmol) va 0,129 g (4 %)
Pd/C vao trong binh phan img 2 cb chira 5 mL
metano! roi hit chin khong, sau d6 syc khi hydro &
nhiét dj phong trong 3 gid. Dung dich phan img dugc
loc bo chit xic tac, rdi loai dung méi dudi 4p sudt
gidm thu dugc ciin chit. Cin chat duge tinh ché trén
¢t sac ky silica gel vai hé dung mdi n-hexan/EtOAc
= 50/50 thu dugc 2,2 g chit 5 dudi dang chét diu
mau tring. Hiéu sudt phan img dat 91 %.

'H NMR (500 MHz, CDC13) § (ppm): 2,11 (3H,
s, OAc); 2,07-2,24 (2H, m, CH-3); 2,47 (2H, m,
CH,4); 3,73 (3H, s, OCH;); 5,04 (1H, dd, J = 4,5;
8,0 Hz, H-2).

Téng h¢p (S)-metyl 2-axetoxy-5-
hydroxypentanoat (6)

Dung dich phan img gc;Sm hop chit 5 (2,2 g,
10,78 mmol) lronkg binh ciu chira 3 ml THF khan
duge 1am lanh xuéng 0 °C sau dé nhé tr tir (1,8 ml;
16,7 mmol) dung dich BH;.SMe; vao hén hop phan
ung va khudy & nhiét d phong trong 3 gid. Sau khi
két thic, phan tmg dugc thiy phin bing dung d|ch
NaHCO; 10 % trong 15 phut, sau do chiét phan bé
véi etyl axetat. Pha hiu co dugc lam khoé qua
Na,;SO;, loai dung méi dudi ap sudt gidm thu duge
can chét. Cin chat dugc tinh ché trén cft silica gel
véi hé dung méi n-hexan/EtOAc = 70/30 thu dugc
san phim 6 dudi dang chét diu mau tréng (1,45 g,
higu sudt 71 %).

'"H NMR (500 MHz, CDC1;) & (ppm): 1,63 (2H,
m, CHy-4); 1,83-1,97 (214, m, CH;-3); 2,10 (3H, s,
OAc); 3,63 (2H, t, J = 6,0 Hz, CHz-5); 3,71 (3R, s,
OCH;); 5,00 (1H, dd, J = 5,0; 8,0 Hz, H-2).

Téng hgp (S)-metyl-2-axetoxy-5-(tosyloxy)
pentanoat (7)

Hén hop phan tmg gom 1,4 g hop chit 6 (7,36
mmol), 2,8 ml EyN (22,08 mmol) va 359 mg
4-DMAP (2,94 mmol) dugc cho vao binh céu 100 m),
sau dé cho tir tir 1,82 g TsCl (11,04 mmol) vao binh
phan img. Hon hgp phan (mg duge khudy & nhigt d§
phong trong vong 4 gid, qué trinh phén img dugc theo
ddi bang shc ky ban mong. Sau khi phéan img két thic
hén hgp phén tmg dugc cho thém NaHCO, %, sau
d6 chiet véi dung mdi CHyCly. San pham phan (ng
duge tinh ché béng she ky cot vdi h¢ dung mbi
n-hexan/EtOAc ty 1§ 75/25 thu dugc san phém 7 duéi
dang chét du méau lréng(l,72 g, hi¢u suat 70 %).

"H NMR (500 MHz, CDCly) & (ppm): 1,79 (2H,
m, CH;-4); 1,91 (2H, m, CH,-3); 2,11 (3H, s, OAc);
2,46 (3H, s, CHy); 3,73 (3H, s, OCH,); 4,05 (2H, m,
CH,-5); 4,95 (1H, m, H-2), 7,36 (2H, d, J = 8,0 Hz,
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H-2 va H-6"); 7,78 (2H, d, J = 8,0 Hz, H-3’ va H-5").

Tong hop (S) -2-oxopiperidin-3-yl axetat (8)

Cho chit 7 (1,32 g; 3,83 mmol) va 5 ml DMF
vao binh phan img, khuay déu bing khuy 1, tiép
tyc cho thém 746 mg chét NaN, (11,49 mmol) vio
binh phan {mg. Phan img dugc dun & nhiét d6 60 °C
trong 3 gid. Qua trinh phan tmg duqc theo ddi bing
shc ky ban mong. Sau khi phan ung két thic, hoa tan
sin pham bing nudc céit va chiét vdi ctyl axetat. Pha
hiru co duqc 1am kho biing Na,SO; rdi loai dung méi
dudi 4 ap suat giam thu duoc cin chét. Can chit dugc
tinh ché nhanh trén cdt sic ky silica gel v6i hé dung
mdi n-hexan/EtOAc ty 1¢ 8/2 thu dugc san pham
trung p[uan (701 mg) va dugc sir dung ngay cho phan
g tiep theo.

Hoa tan 701 mg (3,25 mmol) chét trung gian thu
duge tir phan (g trén vao trong binh phan (mg chira
2 ml MeOH, lam lanh phan (mg xudng 0 °C, sau d6
thém 28 mg Pd/C 4 %, hut chan khéng va suc khi
H,. Sau Th phan img két thiic. Loc hat thu duge 697
mg can chat. Tinh ché san phim trén cot silica gel
voi hé dung moi etyl axetat/MeOH ty 1§ 95/5 thu
duoc 443 mg san pham 8. Hiéu suft tdng qua 2 phin
g 74 %.

[a)?s = -19° (¢ 0,67, CH;OH); 'H-NMR (500
MHz, CDCly): 8 (ppm) 1,77-1,92 (3H, m, CH,-4 va
H-5a); 2,09 (3H, s, OAc); 2,12 (1H, m, H-5b); 3,26
(2H, m, CH2-6); 5,16 (1H, dd, J = 6,0; 9,0 Hz, H-3),
7,24 (1H, br s, NH). >C-NMR (125 MHz, CDCl,): §
(ppm) 20,2 (OCOCHy); 20,8 (CHy); 26,9 (CHy);
41,7 CHy), 68,6 (CH); 169,3 (C=0); 170,] (C=0).

Téng hgp fert-butyl 3-axetoxy-2-oxopiperidine-1-
cacboxylat (9)

Hoa tan 383 mg (2,44 mmol) chit 8 trong 0,2
ml CH,CN sau d6 thém 89 mg | DMAP (0,73 mmol)
vio hén hc,rp phan tng va khudy 10 phit & nhiét dq
phong, réi thém 0,84 ml Boc,O (3,66 mmol). Hon
hop phan img dugc khuay & nhiét do phong trong 3
gio. Sau khi phan ing két thac, hén hop phan img
dugc cho thém NaHCO; %, sau d6 chiét voi dung
moi etyl acetat (3 lan x 50 ml). San phim phan \mg
dugc tinh ché bang sic ky cft voi hé dung moi
n-hexan/EtOAc ty 1§ 8/2 thu duge 451 mg sin phim
9. Hiu suét phan img 72 %.

"H-NMR (500 MHz, CDCl;): 8 (ppm) 1,51 (SH,
s, 3 x CHy); 1,87-1,98 (3H, m, CH,-4 va H-5a);
2,15(3H, s, OAc); 2,21 (1H, m, H-5b); 3,62 (1H, m,
H-6a); 3,78 (1H, m, H-6b); 5,29 (1H, dd, J = 7,5;
10,5 Hz, H-3). nC NMR (125 MHz, CDCl): §
(ppm) 20,3 (OCOCH;); 20,8 (CH,); 26,9 (CHy);
27,9 (3 x CHy); 44,8 CH,); 69,9 (CH); 83,5 (C);
152,5 (C=0y; 162,9 (C=0); 170,0 (C=0).

Nghién cieu quy trinh tong hop...

Téng hop (25)-tert-butyl-3-axetoxy-2-allyl
p:pendm-l—cacboxyla( (10)

Cho 451 mg chit 9 (1 75 mmol) va 0,8 ml
MeOH vio trong binh céu rbi 1am lanh & 0 °C bing
d4 mudi. Sau d6 thém tir tir (110 mg, 2,62) NaBH,
vao hdn hgp phan ung Sau 3h dimg phén ing, thém
NaHCO; 5 % va chiét vai CH;CI; @3 Ian) Tinh ché
san pham thu dugc 385 mg san pham San phim nay
dugc sir dung luén cho phan émg tiép theo.

Cho 0,5 ml CH,Cl, vao trong binh chu chua 385
mg san pham (1,48 mmol) thu dugc & trén rdi lam
lanh & 0 °C. Sau d6 cho 13n lugt 0,68 ml TEA (4,44
mmol), 90 mg DMAP (0,74 mmol) va 0,22 ml Ac,0
(2,96 mmol) vao hén hgp phan img. H3n hop phan
img dugc khudy & 0 °C trong 3 gid, r3i thém dung
djch NaHCO; 5 %, chiét voi CHyCly (3 lan) thu
dugc 346 mg chit.

Hoa tan 346 mg (1,14 mmol) hop chét thu duge
& trén trong 1ml CH,Cl;, roi 1am lanh & -78 °C, sau
d6 thém tir tir 0,25 ml (1,71 mmol) allytrimetyl silan
va 0,05 ml BF5.E0 (0,57 mmol). Hn hop phin
img duge duy tri & -78 °C trong 2 gid. Thém 20 ml
dung dich NaHCO; 5 %, chiét vi CH,Cl, (3 lin).
Tinh ché san phim trén ¢t silica gel v&i hé dung
méi n-hexan/etyl axetat ty i¢ 9/1 cho 112 mg sin
phim 10. Hiéu suft tong qua 3 phan tng 31,5 %.

'H-NMR (500 MHz, CDCl;): 8 (ppm) 1,43 (9H,
s, 3 x CHy); 1,50-1,86 (4H, m, CH,-4 va CH,-5);
2,05 (3H, s, OAc); 2,29 (1H, m, H-1"a); 2,39 (IH,
m, H-1"b); 2,68 (1H, m, H-6a); 3,96 (1H, m, H-6b);
4,48 (1H, m, H-2); 4,84 (1H, m, H-3); 5,00 (1H, br
d, J = 17,0 Hz, H-3"a); 5,06 (1H, dd, J = 17,0; 10,0
Hz, H-3'b); 5,72 (I1H, m, H-2"); 'C-NMR (125
MHz, CDCly): 8 (ppm) 21,2 (OCOCH;); 23,9 (CHy);
24,6 (CHy); 28,4 (3 x CHy); 29,3 (CHy); 37,0 (CHy);
53,4 (CH); 70,9 (CH); 79,8 (C); 116,9 (CH;); 134,7
(CH); 154,9 (C=0); 170,0 (C=0).

Téug hep (28 3R)-tert-butyl 3-axetoxy-2-(oxiran-
2-ylmetyl)piperidin-1-cacboxylat (11)

Cho 476 mg (1,99 mmol) chat 10 va 3 ml CHCh
v&o trong binh cau, rdi cho thém 440 mg mCPBA
2,59 mmol) vao binh phan ng. Hén hqp phan mg
duge khuay trong 10 gid. Sau khi phan ir img két thic,
chiét phan (mg véi NaHCO, 10 %, chiét véi CH,Ch
(3 14n). Tinh ché san pham trén cot silica gel véi hé
dung mdi n-hexan/etyl axetat ty 1§ 75/25, thu duge
221 mg chét 11. Hi¢u suét phan (mg 70,5 %.

'"H-NMR (500 MHz, CDCl,): & (ppm) 1,45 (9H,
s, 3 x CHy); 1,49-1,90 (6H, m, CHy-4, CHy-5 v&
CH,-1’); 2,05 (3H, s, OAc); 2,47 (1H, m, H-3'a);
2,75 (1H, m, H-3’b); 2,94 (1H, m, H-2'); 4,01 (2H,
m, CH,-6); 4,54 (1H, m, H-2); 4,76 (1H, m, H-3)
C.NMR (125 MHz, CDCLy): & (ppm) 19,5 (CHz)
20,9 (OCOCH,); 23,6 (CH,); 23,7 (CHy); 28,2 (3 X
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CHy); 31,8 (CH,); 46,2 (CH,); 49,6 (CH); 49,7
(CH); 69,7 (CH); 79,6 (C); 155,1 (C=O); 170,2
(C=0).

Toog hep (25,3R)-tert-butyl 3-axetoxy-2-(2-oxo-
3-(4-0xoquinazolin-3(4H)-yl)propyl)piperidin-1-
cacboxylat (12)

Nho 1,5 m! EtOH vao binh phan img chira chat
11 (60 mg; 0,2 mmol) va 4-hydroxyquinazolin (73
mg; 0,5 mmol), sau d6 thém tiép 0,15 ml TEA (0,48
mmol) vao hén hop phén img. Phan img dugc dun &

60°C trong 12h. Han hop sau phan img duge xir ly
bang cich tinh ché trén cft sephadex thu 47 mg san
phém,

47 mg san phim cia phan (mg trén duge hda tan
trong CHCI, sau d6 cho them vio hén hqp phan (ng
127 mg DMP, phan (ng két thuc sau 6 gid. Hon hep
phan ung duge tinh ché trén cft silica gel véi hé
dung méi CH;C|1/E!OA,C thu duge 22 mg hgp chit
12. Hiéu sudt tong qua 2 phén iing dat 25 %.

'H-NMR (500 MHz, CDCl;): & (ppm) 1,45 (9H,
s, 3 x CHy); 1,49-1,85 (4H, m, CH,-4"’va CHy-5");
2,07 (3H, s, OAc); 2,82 (2H, m, CH;-3’); 2,93 (1H,
m, H-6"a); 3,71 (1H, m, H-2""); 3,95 (IH, m, H-
6''b); 4,86 (2H, s, CH>-1'); 4,95 (1H, m, H-3");
7,49 (1H, t, J = 7,5 Hz, H-6); 7,74 (2H, m, H-7 va
H-8); 7,98 (1H, s, H-2); 8,27 (d, J = 7,5; 0,5 Hz, H-
5) “C-NMR (125 MHz, CDCly): & (ppm) 19,5
(CHy); 21,1 (OCOCH;); 23,8 (CHy); 28,4 (3 x
CHy); 40,7 (CH,); 50,9 (CH); 53,6 (CH,); 69,4
(CH); 121,9 (C); 126,7 (CH); 127,2 (CH); 127,6
(CH); 134,3 (CH); 148,3 (CH); 160,9 (C=0); 170,4
(C=0); 199,3 (C=0).

Téng hep febrifugine hydrochlorid (13)

Hop chét 12 (22 mg, 0,05 mmol) duge hoa tan
trong | ml MeOH va 0,2 ml H,0, i cho thém 16
mg Nﬂ;CO] (0,15 mmol). H8n hop phan img duge
khudy trong | gig, sau dé quay khé dé logi bd
MeOH va cho thém nudc, chiét véi CH;CI;' thu duge
18 mg san pham duéi dang chét rin mau tring.

Cho 1 ml CHCIy véo trong binh ciu chira san
pham thu duge tir phan umg trén (18 mg) lam lanh
xuong 0°C va lhem vio do6 0,02 ml TFA. Hén hop
phan {mg dugc khudy & 0 °C trong 10 phul sau do
dua [én nhi¢t d§ phong, rong 3 gio. Hon hop phan
umg sau dé duqc trung hoa bing NaHCO, va chiét
véi CH,Cl, (5 lan), ¢6 khd va tinh ché trén cot silica
vai hé dung méi CH,Cly/MeOH = 9/1 thu dugc 13
mg sin phim febnfugme

Cho 13 mg chét febrifugine 1hu dugc & trén hoa
tan trong | m! CHCly, lam lanh xubng 0 °C, sau dé
cho vao hén hop phan dmg 0,1 ml HCl,. Hdn hep
phin ing duge khudy trong 4 gid. Dimg phan ing,

Doan Thi Mai Huong va céng su

co khé san phém thu duge 16 mg chat 13, Hiéu suat
16ng qua 3 phan img dat 85 %.

[a)% = +5,7° Sc 0,65, CH;OH); ESI-MS [M-
2HCHH]" m/z 302; 'H-NMR (500 MHz, CD;OD): §
(ppm) 1,64 (1H, m, H4a”); 1,84 (1H, m, H-5a");
2,03 (1H, m, H-5b""); 2,14 (1H, m, H-4"'b); 3,05 (1H,
dt, J=13,0; 3,0 Hz, H-6"a); 3,19 (1H, dd, J = 17,0;
6,5 Hz, H-3"a); 3,37 (1H, m, H-6""b); 3,48 (1H, dd, J
=17,0; 4,5 Hz, H-3'b); 3,53 (1H, m, H-2"); 3,74 (1H,
dt, J=9,5; 4,0 Hz, H-3""); 5,34 (2H, s, CH,-1"); 7,80
(1H, , J = 8,0 Hz, H-6); 7,86 (1H, d, J = 8,0 Hz, H-
8); 8,08 (1H, dt, J = 8,0; 0,5 Hz, H-5); 8,35 (1H, dd, J
=8,0; 0,5 Hz, H-7); 9,27 (1H, 5, H-2); "C-NMR (125
MHz, CD,OD): & (ppm) 21,5 (C-5*); 31,7 (C4”’);
40,2 (C-3'); 44,9 (C-67); 56,4 (C-1°); 58,1 (C-2"),
68,3 (C-3"); 121,5 (C4a); 123,1 (C-8); 128,6 (C-7);
130,7 (C-6); 137,6 (C-5); 141,4 (C-8a); 151,9 (C-2);
159,9 (C-4); 201, (C-2).

3. KET QUA VA THAO LUAN

Séan phém febrifugine hydrochlorid (13) duwgc
ching t6i tong hop tir axit L-glutamic qua 19 buéc.
Déu tién cho chét 1 téc dung vai benzyl ancol vdi sy
¢ mat cla axit metansulfonic thu duge axit L-
benzyl glutamic (2) voi higu sudt 13 61 %. Nhém
NH, cia chét 2 dugc chuyen héa thanh nhém OH
bing phan (mg voi NaNO, trong hdn hop
AcOH/H,O va nhém OH cua axit cacboxylic duge
mety] héa chon lgc nhém bfmg ‘viel vdﬂ sy ¢ mit
ctia NaHCO; cho cht 3, voi higu sudt tdng hai phan
img dat 70,2%. Cho chét 3 tac dung vai Ac;O val sy
¢6 mit cia pyridin thu dugc chat 4 véi hiéu sudt la
90 %. Khir héa loai nhém benzyl hop chit 4 bing
phan {mg hydro hoa véi xic tic Pd/C trong MeOH
cho chit 5 voi higu suit 12 91 %. Nhém axit
cacboxylic cua chit 5 du'qc Kkhir héa bing BH;.SMe;,
cho ancol 6 vdi hiéu suat cua phan ung dat 71 %.
Cho chit 6 tac dung véi TsCl vcn s\ c6 mit coa ERyN
thu duge chat 7 véi hiéu sudt 12 70 %. Thuc hlen
phan (g azit hoa chal 7 véi NﬂNg tao chit azit rdi
hydro hoa tao vong Iactam béng tic nhan kha hod
PA/C cho chét 8 v&i higu sudt tong qua 2 phan g la
74 %. Bao vé nhom NH bang tac nhan Boc, cho san
phdm 9 véi higu sudt 12 72 %. San phim allyl 10 thu
dugc tir chit 9 qua 3 budc, dau tién la khir héa nhom
cacbonyl bé&ng tac nhan NaBH,, sau d¢ axetyl hoa
bang téc nhan Ac,0, rdi cho tic dung vGi tac nhén
allytrimetyl Silan voi sy c6 mit cua axit Lewis cho
san pham 10 véi hi¢u suat tong qua 3 phan ing 1a
31,5 %. Oxi hoa nhém anken bing 1,3 duong lugng
tac nhin mCPBA cho san phim epoxy 11 véi higu
suat ctia phan tmg 1a 70,5 %. Hop chat 12 thu dugc
tir epoxy 11 qua 2 bude, diu tién 1a phan img cong
hop véi 4-hydroxyquinazolin, sau do oxi héa bing
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t4c nhan Dess-Martin periodinane, véi higu sudt tdng
qua 2 phan (mg 14 25 %. Loai nhém bao vé axeLat
bing Na,CO; va nhém Boc bing axit TFA rdi tao

Nghién ciru quy trinh 16ng hgp...

mudi voi axit HCl dic cho san pham febrifugine
hydrochloride (13) qua 3 phan (mg 12 85 %.

o I} (o] O 1.NaNO, (2eq), ACOHH,0 o o
0°C, 3
HMOH Totuen BnOH (1.5 ed BnOWOH Bno)k/\‘ru\OMa
NH. MeSOyH (1.2 eq), NH{OH NH, 2. DMF, Mel (1,5 eq), NaHCOy OH
: 45°C, h, 61% 200, 70.2% 3
axit L-glutamic 1
pyndia A0 (3 &q)
60°C, 1h,90%
[e] Q
9 BHy SMiep 1.5 9 Q . 4% PAIC
Ho’\/ﬁ)J\OMe — Mo OMe o OO ove
h,
OA THF, 0°C, 30 71% OAc MeOH, d, 3h, OAc
g ¢ 4
ELN(3 ),
toan | TsCi(1.5 ea)
DMAP (0,4 eq)
OAc OAc OAc
Q1 Ny (3 o), OWF (I Bocz (I 1.NaBH, (1.5 eq)MeOH, 0°C, 3n O, s
Tso/\/\‘)LOMe 60°C, NS0 NS0 2 R0 5w TEAG ®. NN
OAc 2 PUC 4%, H, H CHiCN.DMAP 4 DMAP (05eq), €°C,3h Boc
7 L ah. 74% 8 g IAWSI(15«). B EL0(05e) 10
76°C, 20
3%
mCPBA (1.3 eq)
GH,Cly, 1, 10h, 70%
! 1. 4-hydroxyquinazoline (2 eq) OAc
o POHy NEAy “'“1001‘2"@-”"0 __TERGAca 60°C, 0 | /(,
(j; | z‘rFAu,seq),cno,
e -,,,/UI\/N 2 Dem-mamn periodinane IBoc
N yoor A s JHCI(Jeq).(MCl, eq)CH, 4.1, Bh
o 2. HCi 85% BOC 11

Hinh I Quy trinh tdng hop chét febrifugine hydrochloride (13)

Ciéc hop chat thu dugc trong qua trinh phan tmg
dugc xdc dinh cdu tric bing phuong phap phd khéi
lugng, phd cong hudmg tir hat nhan 1 va 2 chiéu
(xem chi tiét trong phén thye nghiém). Céu hinh cia
cic hop chat lrung gian dugc xic dinh béng céc
phuong phap pho va so sanh [a]p vdi tai liéu tham
khéo. qu chat 13 thu dugc dudi dang cht rin mau
tring [a}’p = +5,7°. Phd C-NMR cia 13 cho tin
hi¢u cia 16 nguyén tir cacbon trong d6 c6 2 nhém
cacbonyl ¢ 8¢ 201,1 (C-2’), 159,9 (C-4), 1 nhém
metin gin véi oxi & 8¢ 68,3 (C-3), S nhom metin sp’,
5 nhém rnetylen 1 nhém metin sp® va 2 cacbon béc
4. Trén phd 'H-NMR, & phla truémg thap thiy xuit
hign tin higu cua 4 proton vong thom twong tic dang
ortho-disubstituted cua vong benzen & &y 7,80 (1H,
1, J = 8,0 Hz, H-6), 7,86 (1H, d, J = 8,0 Hz, H-8),
8,08 (1H, dt, /= 8,0; 0,5 Hz, H-5), 8,35 (1H, dd, J =

8,0; 0,5 Hz, H-7). Tin hiéu cta 1 nhém metin va |
nhém metylen lién két véi nito vé phia truomg thép &
9,27 (1H, s, H-2), 5,34 (2H, s, CH,-1") va tin hiéu
cta | nhom metin gin véi oxy & 3,74 (IH d,J=
9,5; 4,0 Hz, H- 3”) cung dugc quan sat théy trén pho
lH NMR. Trén phd 'H-NMR ciing cho tin hleu cua 8
proton ndm trong khoang 8y 1,60-3,63. Phd HSQC
cho phép xac dinh dugc 8 proton nay lhuoc vé 4
nhom metylen. Két hop cac dir liéu phd 'H-NMR,
BC-NMR, COSY, HSQC, HMBC, MS cho phép xic
dinh chit 13 1 febrifugine hydroclorid.

L¥i cam on: Céng trinh nay dugc thuc hién irong
khuén khé Nghj dinh thu ctfp Nha nudc véi Cong
hoa Phdp do B¢ KH&CN cdp kinh phi *'Nghién i
img dung cdc chdt long ion bdt déi ximg dé 16ng
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hop febrifugine va cdc dén xuédt. Khéo sét hoat tinh
sinh hpc cua ching”'.
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