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CHON LUA MOT HUONG Bl TRONG NGHIEN CUU
TONG HOP OSELTAMIVIR (TAMIFLU®) G VIET NAM

Dén Toa soan 29-5-2006
NGUYEN QUYET CHIEN
Vién Héa hoc, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

In view of the avian flu pandemic threat, contemporary achievements on synthesis and
production of the neuraminidase inhibitor and anti-influenza drug oseltamivir (Tamiﬂu@) were
reviewed and discussed in order to find a feasible approach for Vietnam in the case of emergency.

- MG DAU

Trong lich sk, bénh cim da nhiéu lan gay ra
nhing thiét hai to 16n cho loai ngudi, tiéu biéu
la dai dich cim Tay Ban Nha kéo dai trong
nhitng nam 1918 - 1920, gay bénh cho 500 triéu
ngudi va hon 40 triéu ngudi bi thiét mang, nhiéu
hon cé téng s6 nan nhan cta dai chién thé giGi
lan thi nhat. Trén pham vi toan cdu, khoang 20
nam lai xay ra mot nan dich cim véi mac do
16n, nho khac nhau. Hién nay, th€ giéi va nhat 1a
Viét Nam dang phai doi dau véi nguy co bung
phdt dai dich cim gia cam do virut HSN1 gay
ra. Hai thudc chong virut truyén thong la
amantadine (3) va rimantadine (4) lai khong con
hiéu qua do bi khdng thudc. Rat may man 1a héa
hoc tri liéu ngay nay di cung cdp cho chiing ta
mot s6 thuéc méi dé chita tri, trong dé thudc
Tamiflu v6i hoat chat chinh oseltamivir 1a quan
trong nhat.

11 - SURA BOI CUA OSELTAMIVIR

Oseltamivir (1) 12 mot hop chat hitu co rén &
dang tinh thé, c6 cong thic phan tir la
C,6HxsN,0,, danh phap IUPAC la (3R,4R,5S)-4-
axetylamino-5-amino-3- (1-etylpropoxy)-1-
cyclohexen-1-cacboxylic  axit etyl este.
Oseltamivir la thuéc chong vi rit nho kha nang
tic ch€ enzym neuraminidase (NA) ctia ching va

dugc dung dé chita va phong ngira ca 2 tip ctim
A va B. Oseltamivir 1a mot tién thuée (prodrug)
va thuong duogc dung dudi dang mudi photphat.
Trong gan n6 s& bién d6i thanh chat chuyén hoa
c6 hoat tinh la axit cacboxylic GS4071 (2).
Oseltamivir ¢6 uu diém 1a ding dugc & dang
uong va la chat dau tién thudc nhém hoat chat
nay dugc phat trién dén giai doan sdn xuat
thuong mai. Dau tién né dugc cong ty Gilead
Sciences phét trién thanh thudc, r6i sau d6 dugc
chuyén giao cho hing Hoffmann-La Roche tié€p
tuc nghién ctu phat trién va thuong mai héa
du6i tén Tamiflu®. Hién nay Roche 12 hing doc
quyén san xudt thudc nay cho t6i nam 2016.

Su ra doi cla oseltamivir gan lién véi céc
nghién cttu bat du tir cich day 20 nam cua céc
nha khoa hoc Uc (von Itzstein va cic cong su
thudc Dai hoc Monash) véi enzym NA 1a mot
trong hai glycoprotein dugc biéu hién trén bé
mat cla virut. Ching chia cét axit sialic nam &
ddu mit cta cac glycoprotein, glycolipit va
oligosaccharit va do d6 1a can thiét dé giai
phong va phat tan cac virion méi dugc sinh ra tir
céc t€ bao bi nhiém bénh. N¢ ciing trg gidp cho
qud trinh van chuyén virut qua 16p chat nhdy
ctia duong ho hdp. Von Itzstein va cic cong su
da nhan thdy NA 1a mot dich phan tir ¢6 nhiéu
trién vong dé nghién citu phéat trién thudc. Trén
co s& cac két qua nghién ctu cdu tric cia NA
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dong két tinh v6i axit sialic (5) bang nhiéu xa
Ronghen, cic nha khoa hoc da thiét k& va sau
d6 téng hop ra mot loat cdc hop chat tuong tu
cla axit sialic ¢6 kha nang tc ché€ hoat dong cua
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Tuy nhién Bischofberger (truéng nhém
nghién ctu cua cong ty Gilead, M§) da nhin ra
diém yéu clia zanamivir 1a ¢6 tinh sinh kha dung
thidp theo dudng udng va lai bi thai trir nhanh
qua than nén chi c6 thé ding duoc dudi dang
thuéc phun hodc hit qua dudong ho hap. Nham
tim ra cdc chat tc ch€ NA cé hiéu qua qua
duong uong, cong ty Gilead (Kim va va cac
cong su) da thiét k& va tong hop ra mot loat céc
chat twong ty nhu axit sialic nhung cé vong
carboxylic cung v6i cdc mach nhanh wa dau
thay thé cho nhém glyxerin ¢6 do phan cuc cao.
K&t qua da tim ra hoat chat GS4071 ¢6 hoat tinh
cao nhu Zanamivir. GS4071 thi€u ca hai nhém
glycerol va guanidin 1a cdc nhém tao ra ai luc
cao do6i voi NA. Bu lai n6 phat huy tic dung dua
trén tuong tdc ua ddu manh gitta cdc mach
nhanh 3-pentyloxy clia né véi tdi ua dau trong
mién hoat dong cua NA. Céc cong trinh nghién
ciu ti€p theo da ching minh ring GS4071 la
chat tic ch€ manh d6i v6i qud trinh nhan ban cia
cac virut gay bénh cim. Hoat tinh in vitro cta
nd tuong duong véi Zanamivir. Oseltamivir la
tién chat cua GS4071. St dung oseltamivir duéi
dang udng tao ra nong do GS4071 cao trén cac
dong vat thir nghiém va c¢6 tac dong tri liéu rat
manh. Nam 1999 oseltamivir da dugc co quan
quan 1y thuéc cuia My (FDA) cho phép sir dung
cho nguoi.

111 - TONG HOP OSELTAMIVIR TU AXIT
SHIKIMIC

Axit shikimic (7) ¢6 cong thiic phan tir 1a

200

enzym nay. Trong s6 d6 chat c6 ky hieu GG167
sau nay da tr¢ thanh zanamivir (6) (con goi la
relenza), thudc chong ciim dau tién c6 tic dong
tic ché€ hoat dong ctia NA.
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CH,,Os, danh phiap IUPAC la (3R/4S,5R)-
3,4,5-trihydroxy-1-cyclohexencacboxylic  axit,
duoc tach ra lan dau tién nam 1885 tir qua cta
mot loai hoi cé doc tinh, goi 1a hoi Nhat Ban
Illicium anisatum. Tu qua hoi cua Viét Nam
llicium verum Hook. f. (ho hoi, Illiciaceae), gan
day axit shikimic da dugc chiét tich va phan 1ap
v6i hiéu suat 7% [1].

Axit shikimic la nguyén liéu ty nhién ly
tudng dé téng hop oseltamivir do phan tir ctia n6
da c6 san cdc nhom chitc co ban can thiét voi
cac céu hinh khong gian phut hgp, nhét 1a né lai
¢6 n6i doi nam ding & vi tri C-1. Ngay tir nhiing
nghién cttu md dudng ctia minh, Kim va cic
cong su da xudt phat tir axit shikimic dé tdng
hop ra mot loat cdc hgp chat tuong tu vé6i axit
sialic dan t6i su phat minh ra oseltamivir (so do
1). Trong qua trinh ndy nhém 3-isopentyl ete
dugc kién thi€t bang phan (ng md vong
tritylaziridin cua 15 véi 3-pentanol va xic tac
axit, cho phép nhanh chdng tao ra hang loat cac
hop chét ¢6 cau triic twong tu biang cach thay déi
cdc tdc nhan nucleophin.

Tiép sau d6 Rohloff va cac cong su (hang
Gilead) da xay dung mot phuong phép tong hop
c6 hiéu qua va c6 thé trién khai & qui mo pilot
(so d6 2). Nhitng diém dac biét cha phuong
phédp nay la: a) kién thi€t nhém thé khong phan
cuc 3-isopentyloxy thong qua hgp chat 3,4-
isopentyliden xetan 17, k€ ti€p bang mot phan
ting khir héa m& vong xetan kiéu mdi, ¢6 tinh
chon lua vi tri cao; b) 4p dung héa hoc azit dé
md& vong epoxit va tao ra cic nhom chiic amin &
cac vi tri C-4 va C-5 thong qua hgp chat chia



khéa 4,5-aziridin 21. V&i phuong phdp nay cdc tdc gia cho biét da dat duoc hiéu suat téng thé 1a

21% v6i 10 cong doan phan tng.
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a
c) NaN3, NH,Cl, MeOH/H,0; d) MeSO,CI, Et;N, CH,Cl,; e

g) CH3OH, HCl, h) TI'Cl, Et3N, CH2C|2; I) CH3SOzc|, Et3N, CH2C|2;

m) PhsP, THF then Et;N/H,0; n) KOH, THF, H,0.

) McGowan,D. A., Berchtold, G. A, J. Org. Chem. 1981, 46:2381; b) MeOCH,CI, DIPEA, CH,Cly;
) Ph3P, THF then Et3N/H20; f) NaN3, NH,CIl, DMF;

k) BF3.Et,0; 3-pentanol; I) Ac,0, DMAP, pyridine;

So do 1: Téng hop oseltamivir tir axit shikimic theo Kim va cdc cong su [2]
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) 3-pentanone, TsOH; ¢) MsCl, Et3N; d) TMSOTf, BH3.Me,S; e) KHCO3 aq. EtOH;

f) NaN3. NH4Cl, aq. EtOH; g) Me3P; h)NaN3, NH4CI, DMF; i) Ac,0; k) Ra-Ni, Hy; 1) 85% H3POy,.
So do 2: Téng hop oseltamivir tir axit shikimic theo Rohloff va cdc cong su [3]

Sau khi hang Gilead nhugng lai ban quyén
phat minh cho hang Roche, Federspiel cung céc
cong su & hiang Roche da gilt nguyén phuong
huéng téng hop nay va nghién citu cidc phuong
phdp dé nang qui mo san xuat va nang cao hiéu
suat téng hgp hop chét chia khoa epoxit 19. Két
qua da hoan thién duoc qud trinh tong hop
epoxit 19 tir axit shikimic qua 6 cong doan, dat
hiéu suét téng thé 63 - 65% [4]. Phuong phép

nay da dugc hiang Roche 4p dung dé san xuat
thuoc Tamiflu & qui mo6 cong nghiép.

Tuy héa hoc azit tir lau da duoc ap dung trong
san xuat, né luon tiém 4n nhiing nguy co do cdc
tdc nhan va cac hop chat azit trung gian c¢6 doc
tinh va c6 kha nang phat né. Hang Roche ciing
phéi thué cic nha mdy hoéa chat chuyén dung dé
thuc hién cac cong doan nay trong san xuét. Han
ché dé da thiic ddy céc nha khoa hoc tim ra céc
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phuong phép téng hop oseltamivir khong qua con
dudng azit. Nam 2001, Karpf va Trussardi (hang
Roche) da thanh cong trong viéc xay dung mot
phuong phdp nhu thé. Qud trinh tong hop di tir
epoxit dugc trinh bay trén so d6 3. Phuong phap
nay stt dung mot axit Lewis mdi va ré tién la
MgBr,.OEt, lam xtc tdic dé m& vong oxiran clia
19 vé6i allylamin. Ti€p theo 1a phan tng deallyl
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So do 3: Téng hop oseltamivir tir
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héa bing xiic tac Pd/C dé tao ra amino ancol 25.
Viéc dua thém nhém amin tht hai vao phan ti
duoc thuc hién thong qua mot loat cdc phan ting
ké ti€p nhau bao gém mot chudi phan tng ki€u
domino ¢6 co ché€ bao vé bing cdc nhém imino
trung gian. Hiéu suat tong thé tir epoxit 19 dat 35-
38% t0 ra uu viét hon hiéu suat dat duoc bang con
duong azit (27 - 29%).

SOUMES
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a) allylamine, MgBr,.0OEt,, t-BuOMe / MeCN 9:1,
55°C, 16 h; b) (NH4),SO,4/ H,0; ¢) Pd/C, EtOH,
H,NCH,CH,0H, reflux, 3 h; d) HySO4/ H,0;

e) PhCHO, t-BuOMe, - H,0; f) MsCl, NEt3;

g) allylamine, 112°C, 15 h; h) HCI / H,0; i) Ac,0,
AcOH, MsOH, t-BuOMe, 15 h, 20°C; k) 10% Pd/C,
EtOH, H,NCH,CH,O0H, reflux, 3 h; ) H3PO,4, EtOH.

poxit theo Karpf va Trussadi [5]

Nam 2004, Harrington va cic cong su thuoc hang Roche lai xay dung thanh cong mot

phuong phép téng hop oseltamivir mdéi ciing tranh

dugc con duong azit. Phuong phap nay dugc cic

tac gia goi la "phuong phdp thé hé thit hai" va c6 qua trinh phan tng trinh bay trén so do 4.
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a) t-BuNH, MgCl,, toluene; b) MsCl, EtsN, toluene; ¢) PhSO3H, (allyl),NH; d) Ac,0, NaOAc; e) HCI / EtOH; f) TFA; g)

NDMBA, Pd(OAc),, PPhs; h) H3PO, / EtOH.

So do 4: Téng hop oseltamivir tir epoxit theo Harrington va cdc cong su [6]
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Phuong phdp nay st dung fert-butylamin
cung v6i magié clorua dé m& vong oxiran cua
epoxit 19 va st dung diallylamin ciing véi axit
p-toluensulfonic dé md& vong aziridin cua 29.
Nhom amin tu do thd nhét tai C-4 duge tao ra
bing cach tiach loai nhém rert-butyl dudi tic
dong cua axit. Nhém amin thd hai duoc tao ra
do chuyén dich clia nhém allyl lién két vé6i nd
sang axit 1,3-dimetylbarbituric dudi tic dung
ctia hé xic tic dong pha Pd(0)-phosphin. Hiéu
suat tong thé clia ca qua trinh dat 61%.

IV - TONG HGP OSELTAMIVIR TU AXIT
QUINIC

Axit quinic (34) cé cong thic phan tir la

o
36:R=Ts

a) Shing, T. K.; Tang, Y. Tetrahedron 1990, 46, 6575; b) TsCl, DMAP, pyridine; c) SO,Cl,, pyridine; d) p-TsOH, CH30H;
e) DBU, THF.

C,H,,O, danh phap IUPAC la (1S, 3R, 4S, 5R)-
1,3,4,5-tetrahydroxy-cyclohexancacboxylic axit.
Ciing nhu axit shikimic, axit quinic déng mot
vai trd quan trong trong cdc qud trinh sinh téng
hop ctia cdc hop chat thién nhién. Axit quinic
dugc phan 1ap tir vo cay Canh ki na (Cinchona
ledgeriana), cay ca phé va mot s6 loai thuc vat
khéac. Trén thi truong héa chat, axit quinic ré va
san ¢6 hon axit shikimic. Vi thé trong cong trinh
cong bo dau tién cia minh Kim va cac cong su
da vach ra con dudng cho phép chuyén hoa axit
quinic thanh cdc dan xuat cta axit shikimic cin
thi€t cho céc qua trinh téng hop oseltamivir tiép
theo. Phan ting dehydrat héa c6 tinh chon lua vi
tri 1a phan tng then chot ciia huéng di nay (phan
tng ¢ va d, so do 5).
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So do 5: Téng hop véi axit quinic theo Kim va céc cong su [2]

Hué6ng di nay da duogc tiép tuc boi Rohloff va cdc cong su dé xay dung nén mot qui trinh
tong hgp oseltamivir tir axit quinic & qui mo pilot véi hiéu suét téng thé 1a 4,4% qua 12 budc (hiéu
sudlt trung binh cta méi budc 1a 77%). Céc phan tng dan dén hop chét chia khéa 3,4-isopentyliden

xetan 17 dugc trinh bay trén so do 6.
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o a) 2.2-DMP, TsOH; b) MsCl; ¢) EtOH, EtONa;

) MsCl; e) SO,Cl,, pyridine; f) 3-pentanone, HCIO,.

So do 6: Téng hop 3.,4-isopentyliden xetan tir axit quinic theo Rohloff va cic cong su [3]
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Céc cong trinh nghién ctu ti€p theo cua
Federspiel va cdc cong su (cong ty Roche) da
nang hiéu suét cla toan bo qua trinh dan dén
hop chit chia khéa epoxyt 19 tir 17% 1én 35-
38%. Céc cai tién chinh duoc thuc hién & cac
giai doan dehydrat h6a va khir ha m¢& vong 3.,4-
isopentyliden xetan.

Sau khi da quyét dinh str dung axit shikimic
lam chat diu dé toéng hop oseltamivir, hing
Roche khong ti€p tuc cdc nghién ctu theo
huéng nay nira.

V - UNG DUNG CONG NGHE SINH HOC

Ding trude nhu ciu vé thudc Tamiflu tang
dot bién, trong khi ngudn axit shikimic tir hoi
cling nhu nguoén axit quinic tr Canh ki na c6
han, hang Roche di tim dén cac giai phap tur
phia cong nghé vi sinh. Trong vong mét nam
rudi, nhém nghién ctu cua gido su Frost thudc
bai hoc Michigan (M¥) da xay dung thanh cong
mot qui trinh sdn xuat axit shikimic bang cong
nghé 1én men vi sinh v6i mot ching Escherichia
coli t4i t6 hop, nuoi biang dudng glucoza [7].
Tiép theo, nhém nghién ctu nay da thanh cong
trong viéc san Xxudt ra axit S5-amino-5-
deoxyshikimic ciing bang con dudng lén men
v6i mot chung Amycolatopsis mediterranei tai
t6 hop [8]. Thanh cong nay c6 nhiéu kha ning
s€ m& dudng cho mot hudng téng hop
oseltamivir méi khong can dén héa hoc azit.

Cdc thanh cong trong viéc téng hop axit
shikimic va cdc din xuat cia né bang cong nghé
sinh hoc da dua ra 16i giai lau dai cho bai todn
nguyén liéu cua oseltamivir. Trén thuc t€ mot
luong 16n axit shikimic da dugc san xuét ra bang
phuong phap nay va vé 1y thuyét chdng ta c6 thé
md rong qui mo san xuat du 16n dé dap ting cho
moi nhu ciu dat ra. Diéu han ché 1a viéc d6 doi
hoi thoi gian, mat khac gia thanh san xuat hién
nay 1a bao nhiéu ciing chua dugc rd. Chi biét
hién nay hang Roche van dung axit shikimic tir
hoi 1a chu yéu.

VI - TONG HOP TOAN PHAN

Axit shikimic duogc tong hop toan phéan lan
dau tién vao nam 1960 [9]. Nam 1998 Jiang va
ingh thuoc Pai hoc Sunderland (Anh) da tdng
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quan chi tiét vé linh vuc nay vé6i 107 tu liéu goc,
chi ra cdc huéng va cac phuong phap da duoc ap
dung [10]. b6 1a:

- Téng hop trén co sG cua phan ting Diels-
Alder.

- Téng hop tir cdc dan xuét chia benzen.
- Téng hop chiral tir axit (-)-quinic.
- Téng hgp chiral tlr céc hydrat cacbon.

Trén co s& van dung cdc thanh tuu néu trén,
céc nha khoa hoc ctia hang Roche da né luc tim
cdc phuong phdp tdng hop méi nhim di thing
t6i oseltamivir ma khong qua axit shikimic. Cac
thach thitc co ban dat ra trén con dudng nay la
su can thiét phai kién thi€t dugc 3 trung tam
cacbon c6 ding cdu hinh khong gian va tao ra
mot noi doi & ding vi tri can thiét. Thuan loi &
day 1a kha nang cht dong trong viéc kién thiét
nhém 3-isopentyl ete & C-3 va cac chiic amin &
C-4 va C-5. Dén nay Karpf va cic cong su &
hang Roche di xay dung thanh cong hai giai
phép. Giai phap thit nhat dugc cac tac gia goi la
"chién lugc Furan Diels-Alder/Cong hop
Nitren". Chién luoc nay bat ddu bing phéan tng
Diels-Alder giita furan véi etyl acrylat dé tao ra
hop chét oxabicyclo 43. Cong doan then chdt
ctia huéng di nay 1a phan ting cong hgp nitren st
dung tac nhan diphenylphosphoryl azit (DPPA)
(d, so d6 7).

Huéng di tht hai dugc cic tic gia goi la
"chién lugc meso", stt dung dan xudt 50 cua
pyrogallol lam nguyén liéu dau. Cong doan then
chét cua chién lugc nay 1a phan dng hydro héa
bt doi xiing tao ra san phdm hydro héa dang cis
(e, so do 8). Trong hudng di nay cling nhu trong
huéng trén cac tac gia déu ap dung phuong phap
tdch cdc dong phan lap thé bang cong nghé vi
sinh [12]. Cac két qua nay cho phép ching ta hy
vong s& c6 mot gidi phdp héa hoc dé tong hop ra
oseltamivir ma khong phu thudc vao cidc nguyén
liéu ty nhién. Tuy nhién dén nay do nguyén
nhan hiéu qua va gia thanh san xuét, van chua
c6 chién lugc téng hop toan phian nao du chin
mudi cho san xuét [13].

Théang 2-2006 cic phuong tién truyén thong
dai ching thong bdo rang gido su Shibasaki
thuoc Dai hoc Tokyo (Nhat Ban) di tim ra mot
phuong phap méi tong hop oseltamivir tir 1,4-
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48
) ZnCl,, 50°C, 72 h; b) enzymatic resolution with Chirazyme L-2; c) distillation; d) DPPA, toluene, 30°C; e) 70°C, 18 h
; i) 3-pentanol, BF3.0Et,, CH,Cly;

a ) ;
) NaOEt, r.t., EtOH, 1 h; g) NaHMDS, THF, - 60°C, 15 h; h) MsClI, NEt;, CH,Cly, r.t.;
2S04 in EtOH, 70°C, 22 h; I) HCI / EtOH; m) following steps by allylamine route.

k) 20% H

So do 7: Téng hop oseltamivir theo "chién lugc Furan Diels-Alder/Cong hop nitren" [11]

\O (E)

HO COOEt On,, AN_~COOEt
~ 90% 95% 2% ‘“\\O
%) H
COOEt COOEt
50 53
OH i OH
,, A COOE Ou, (wCOOEt . A~ COOEL | | |
(97%) - (100%) Ho\\“" - (81%) L (83%)
HO' H H > Y
H COOH
54  COCH 55 56 (}/NH
o)
Ou,, COOEt O, COOEt Ou,, COOEt Ou,, COOEt
O O e Y
" [
110" Y (78%) . AcHN Y B3%) pohin Y
HNBoc EiNBoc NH, NH2 H3PO4
57 58 1. H;PO,

0.5% Pd(OAc)s,; d) dppp, KOAc, EtOH, 110, 20 h;

a) 3-pentyl mesylate, KOtBu, DMSO, 50°C; b) NBS, DMF, 0°C; ¢) CO (10 bar),
) Hy (100 bar), 5% Ru-Alox, EtOAc, 60°C, 24 h; f) TMSCI, Nal, MeCN, 40°C; g) desymmetrization by enzymatic hydrolysis with

e ) ,
PLE, H,0, pH 7.5-8.0; h) DPPA, NEt3, CH,Cl,, 40°C; i) (Boc),0, DMAP cat., r.t.; k) NaH cat., toluene, reflux; I) TT,O, pyrridine
CH,Cly, - 10°C; m) NaNs, r.t., acetone/H,0; n) H,, Ra-Co (or BusP/H,0); 0) Ac,O/Et3N; p) HBr-AcOH; q) H3POy, EtOH.

So do 8: Téng hgp oseltamivir theo "Chién lugc meso” [11]
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cyclohexadien trén co s& cdc phan ung xtc tac
bat d6i xting ma labo cua 6ng da di sau nghién
cttu tir nhiéu nam nay. Shibasaki cho biét
phuong phap nay c6 hiéu qua va tinh kha thi cao
hon cic phuong phap ma cac nha khoa hoc ctua
hiang Roche da cong b6 gan day. Tuy nhién,
cong trinh nay van con trong giai doan nghién
ctiu co ban, dang dugc dang ky patent tai Nhat
Béan va s€ duoc cong bd trén tap chi khoa hoc
trong thoi gian t6i [14].

VII - CHON LUA MOT CON BUONG

Ding trudc nguy co xay ra dai dich cim gia
cam do virut H5N1 gay ra tai Viét Nam, ching
t0i da téng két cac thanh tuu hién nay trong viéc
téng hop va san xuat thuéc Tamiflu nhim tim ra
mot cach ti€p can kha thi cho Viét Nam trong
trudng hop khén cép. Trong khi hing Roche va
th€ gidi lo lang vi khong ¢6 du axit shikimic tir
héi dé san xudt oseltamivir thi Viét Nam lai
hoan toan cht dong vé nguyén liéu nay. Hoi
duoc san xudt chi yéu & Trung Quoc va Viét
Nam va xuét khau di khip noi. San luong cuta
hai nu6c gan bing nhau. Cay hoi tir 1au da duogc
gay trong tai cdc tinh mién ndi Pong Béic nudc
ta, chi yéu & Lang Son, Quang Ninh va Cao
Bang. Trong giai doan tir 1960 - 1975 san lugng
hoi kho hang nam cta ta 1a 3.500 - 5.000 tan
[15]. Hién nay chiing ta san xuat ra nhiéu hon
thé va san luong ngay cang tang 1én. D6 1a diéu
kién thuan lgi dé chiing ta chon lua nguyén liéu
ddu cho mot phuong 4n téng hop oseltamivir.
Cac chon lua ti€p theo khé khan hon. Cac hudng
téng hop c6 tinh kha thi nhat va hiéu qua nhat
déu can dugc xem xét va thir nghiém trudc & qui
mo nhd dé chiing ta c6 thé lam chl duge céc
cong nghé nay va tim ra mot giai phap thich hop
vGi céc diéu kién thuc t€ cua Viét Nam.
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