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Linhvwc ky thudt dwgc dé cip
Sang ché d& cap dén cac hop chét dung dé chita bénh, cu thé 1a dé diéu tri hodc
phong ngra bénh do nhim c4c virut. Sang ché con dé cap dén cac phuong phép didu ché

cac hop chét.

Tinh trang ky thudt ciia sang ché

Bénh ctim 1a cdn bénh 14y truyén qua dudng ho hép ma c6 tir 5% dén 25% dan sb
M§ méc phai mdi nim, khoang 200.000 trong s6 ho phai nhap vién va 25.000 nguoi chét.
Léy cam con la nguy co thuong truc dbi vé6i strc khoe ctia con ngudi va 1a ganh nang dbi
véidichvuy té. RAt gé‘ln day, su xuét hién ctia cac virut HSN1 va H7N9 c6 kha ning gay
bénh cao tir cdc ngudn gia cAm, va tiém ning cta ching trong su 1y nhiém & nguoi lam
ting nguy co lién quan dén viéc lay cam. Mic du vacxin van 1a nén tang cho viéc phong
ngira, can thoi gian déng ké d& phat trién vacxin hitu hiéu khang lai cac dot bién thong
thuong ctia chung virut méi bat ky. Cac thudc chéng cim nhu céc chét e ché
neuraminidaza cua virut (cac chét tic ché NA), bao gdbm Zanamivir (Relenza) va
Oseltamivir (Tamiflu) va chét trc ché kénh ion M2 thu dugc tir cic adamantan, ké ca
amantidin va rimantidin, 1 sin c6 va da dugc dua ra thi truong trong 20 ndm, nhung hiéu
qua cuia ching bi han ché bdi co ché hoat dong. Hidu qua cla ching con chiu tdc dong
clia dot bién ciia virut va sy hinh thanh cia tinh khang thudc tiép.

~ Viduy, cac chét trc ché kénh ion M2 hién nay khong dugc dé xuit st dung vi hau
hét cac A virut A theo mia trong tudn hoan (ké ca HINipcim09), mang dot bién diém
S31IN & gen M2 ma truyén tinh khang c4 amantadin va rimantadin. Diéu nay din dén su
phu thudc dang k& vao céc chét tc ché NA thay thé nhu Zanamivir, Oseltamivir va
Peramivir.

Ciéc chét trc ché NA tac dong dén su tap hop va nay nd cua virut ciim A trong chu
ky song ciia virut. Dbi v6i cac virion thé hé con can dugc gidi phong ra tir té bao,
neuraminidaza (NA) phai phan cit nhom axit sialic tir glycoprotein cta vat chi, ma la
thiét yéu dbi véi su lan truyén va nhiém lai virut. Do do, viéc phong bé chuc ning clia

neuraminidaza bang cic chat trc ché dic hiéu (cdc chat rc ché NA) 1a mot cach diéu tri
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bénh cum. Tuy' nhién, vi su (¢ ché nay xay ra & giai doan mudn cua chu ky sdng cua
virut (tirc 13, sau khi virut thim nhép vao, sao chép, tip hop, va ndy né trén bé mit té
bao), nhiéu tdn thuong d3 kip xay ra d6i véi t& bao. Hon thé nita, chi virut nay ng trén
bé mit té bao chiu tic dong. Thé hé virut con khong bj ttc ché ¢6 thé 1am nhiém té bao
méi. Diéu nay din dén su tién trién ning cia bénh. Pé 1am giam mic dd nghiém trong
cua bénh, cira sb diéu tri tbi vu dé diéu tri bénh b%lng cac thudc trc ché NA 13 & giai doan
s6m trong tién trién ctia bénh nay. Tuy nhién, vi hi¢u qua diéu tri bénh ctia hoat chét nhét
vdinh thudng dugc xac dinh theo co ché hoat dong, nén céc thudc trc ché NA dugc xem
la twong dbi nhe va c6 1¢i ich han ché vé& mit 14m se‘lng:

Cén c6 cac cach thirc mai dé diéu tri cam.

‘Chu k¥ sdng ctia cim A bao gbm vai budc:

(a) virut cim A c6 mang bao hai 16p lipit, trong do c6 tam doan hé gen ARN, ma
mdi doan lién quan dén polymeraza ARN cua virut & dang trime (PB1, PB2, PA) va phu
nhiéu nucleoprotein (NP) dé tao ra VRNP. Lép ngoai ciia mang bao lipit duge ghim bing
nhidu ban sao ctia HA, NA va sb lugng it M2, trong khi cac phén tit M1 gitt vVRNP gin
vao l6p trong.

(b) Glycoprotein bé mit cia virut HA lién két v6i cac thu thé axit sialic bé mat té
bao chu, va virut dugc van chuyén vao té bao trong nang vii vao trong té bao. P pH
thip & thé nhan gdy ra thay d6i cdu hinh & protein HA ma dan dén su dung hgp cia mang
cia virut va mang thé trong nhan don bao. P pH thip con gay ra dong proton vao virut
thong qua kénh ion M2, nho 46 phan ly vRNP ra khoi cac protein nén M1. Khi cac phan
t&r M1 bi phéan ly, thi vVRNP ma dugc giai phong vao té bao chét dugc vin chuyén vao
nhan nho nhén dién cac trinh ty dinh vi ciia nhan (NLS) trén cac nucleoprotein.

(c) Trong nhan, polymeraza clia virut khoi du qua trinh tbng hop ARN thong tin
ctia virut nhd cac doan ARN 5' ¢6 chép duoce phan cit tir tién-ARN thdng tin cua vét chu.
Chu tric siéu phan tir PB2 lién két chép & dau tan cling 5” cla tién-ARN thong tin clia
vét chi, va mién endonucleaza & cAu trac siéu phan tir PA phan cat tién-ARN thong tin
10 dén 13 nucleotit sau chop nay. Tiép d0, sy phién ma ARN thong tin cta virut dugc
khéi dAu tir dAu tn cing 3' da dugc phan cét cua dogn ARN c6 chop. Viée “chop 14y

chop” ndy xay ra trén cac tién-ARN thong tin mdi san sinh.
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(d) cac ARN thong tin ctia virut dugc van chuyén dén té bao chit dé dich ma thanh
c4c protein ciia virut. Cac protein bé& mit HA, M2 va NA dugc xi Iy 6 luéi ndi chit (ER),
dugc glycosyl hoa & thiét bi Golgi va dugc van chuyén dén mang té bao.

(e) Protein NS1 cta virut cim A déng vai tro quan trong trong viéc kim ham qué
trinh ‘san xuit ARN thdng tin cua vt chu bang cach {tc ché viéc xtt ly d4u tan cing 3'
cua tién-ARN thong tin cia vat ch, tiép d6 phong bé qua trinh san xuit ARN thong tin
cia vat chil, k& ca cac ARN thong tin interferon-. Khong gidng nhu tién-ARN thong tin
ctia vt chi, cac ARN thong tin clia virut khong cAn xir Iy d4u tan cing 3' boi co cAu ciia
té bao chi. Do d6, cac ARN thong tin cua virut dugc van chuyén dén t& bao chét, trong
khi qua trinh tbng hop ARN thong tin ctia vat chi bi phong bé phan 16n.

(f) polymeraza cuia virut chiu trach nhiém vé khong chi v& qua trinh tbng hop
ARN thong tin dugc mdi bang ARN c6 chép ma con qua trinh sao chép khong duoc moi
cuia cadc ARN cua virut nhu sau:

| (-) ARN cua virut — (+) ARN b trg — (-) ARN ciia virut.

Céac phan ti nucleoprotein 13 can thiét cho hai buéc nay cuia qua trinh sao chép va
duoc dit trén ARN bd trg va ARN ctia virut trong qua trinh tdng hop ARN. Tiép d6, cac
vRNP thu dugc dugce van chuyén dén té bao chét, gian tiép nho phitc M1-NS2 ma lién
két v6i cac VRNP; NS2 tuong tac v6i protein CRMI clia ngudi ma xuét VRNP ra khoi
nhan.

(g) Cac vRNP dén duoc mang té bao dé duge két hop vao céac virut méi ma duge
nay ra. Cac protein HA va NA ¢ céc virut méi chira cac axit sialic dau tin cing ma s&
khién céc virut két v6i nhau thanh khéi va bam dinh vao bé mit té bao. NA cua cac virut
méi tao ra phan cit cac gdc axit sialic ndy, nho d6 giai phong virut ra khoi té bao chu.

. O céac bude (a) va (b) cta chu ky sdng ctlia virut ciim, glycoprotein bé mit clia
virut chét gay nén su dong cuc cua té bao mau (haeméglutin - HA) lién két v6i cac thu
thé axit sialic trén t& bao chu, tiép theo 13 qua trinh tiéu hoa vat la cita té bao gian tiép
nho thy thé cta virut nay vao trong té bao. Do pH thip & thé nhan khéi diu sy thay doi
chu hinh & protein HA, ma din dén viéc dung hop mang cla virut va mang cia thé vii
trong nhan don bao. Trong qud trinh d6, do pH thip con khéi dau dong proton vao virut
thong qua kénh ion M2, nh¢ d6 giai phong nguyén li¢u di truyén cua virut dén nhan dé

bét ddu qua trinh nhi&m virut trong té bao.
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| Nhan thdy ring viéc phoi nhiém virut véi 46 pH thip & moi trudong bén ngoai té
bio 1am bét hodt virut. D3 thiy rang thude xit gel vao miii ¢6 dd pH thip ngin chin céc
virut ctm in vitro va bao vé chdn khoi bi 1y cam. Tuy nhién, trong cac thit nghiém nay
ndng do hitu hiéu cac axit 12 khoang 0,15M (d6 pH khoang 3,5). Hon nifa, can c6 tiép
xtic véi virut dé c6 tac dung diét virut. Ngoai ra, thudc xit chi c6 hiéu qué trong khi céc
giai doan sém cua hién tuong nhiém virut. Mic du tri s6 d6 pH gﬁn béng 3,5¢o thé dat
duoc bang cach dung thudc xit miii c6 dém pH 3,5, cach phan phéi dén miii nay c6 han
ché, ma lién quan dén thoi gian luu san phim tuong d6i ngén & mili do co ché 1am sach
mao bidu mo bé mit khi quan. Thoi gian luu trd thong thudng cta dung dich dugc dung
qua duong mili & nguoi nam trong khoang tr 12 phut dén 15 phat.

Hon nita, trong trudng hop didu tri nhiém virut, dung dich dém axit cin phai dugc
phén phbi sau Vo duong ho hip. C6 thé 1a tinh axit ctia dung dich dém nay s& gy kich
g va hién tugng khong dung nap & ngudi. Do do, thudc xit mii c6 tinh axit s& 1a khong
thich hop dé 1am céc tac nhan ding dé didu tri bénh nhiém virut cim vi chiing co ban bi
gii han va khong déc hiéu.

Céc hop chit polyanionic c6 céc dc tinh hdp din l1am céc tac nhén khang HIV.
Phé hoat tinh khang virut ctia cac polyanion m¢ rong dén nhiéu loai virut dwgc bao mang,
ké c4 ortho-myxo virut va para-myxo virut (cac virut cam). Da thdy ring cc polyanion
nay trc ché qua trinh sao chép virut ¢ gibng chy té bao & ndng d6 nim trong khoang tir
0,1pug/ml dén 1pg/ml. Mot cach c6 loi, cac hop chét ne}y 1a khong doc d6i v6i té bao &
néng do tham chi cao hon dén 10.000 1an. Tuy nhién, cac chét nay c6 nhidu han ché vé
duge dong hoc va doc tinh ma c6 vé anh huong dén (mg dung 14m sang cta chung, vi
dy, trong dong méu chung c6 thé bi git lai bdi cac protein khic nhau cua huyét tuong
trude khi dén dugce vi tri hoat dong cla chung. Ngoai ra, mot sd cac polysacarit d& dugc
sulphat hoéa da dugc biét dén vi hoat tinh chéng dong khong mong mudn.

C6 nhu cau vé céac tac nhan khang virut mdi ma cé tac dung dbi v6i bénh cum. Cu
thé, cAn dén cac tc nhan khang virut méi ma thé hién mot hodc nhiéu trong s6 cac dic
tinh duéi day: i) mic do hiéu nghi€ém cao ddi vai cac virut cim, ii) tdc dong nhanh dé
kiém soat nhiém khuén, iii) hoat tinh khang virut phé rong (ké ca cum A, B, ciim gia
cé”lm); iv) hiéu qua dbi v6i cac chiing khang thude, v) xu huéng chim khang thubc, vi)

khoang thoi gian hiéu nghiém kéo dai, vii) mtrc do chon loc cao, viii) cira 0 diéu tri tot
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hon; ix) ddc tinh thp, x) it tAc dung phu hon va/hogc xi) thich hop cho tng dung diéu tri

va tng dung phong ngura.

Ban chit kj thudt ciia sing ché

Sang ché dé xuét cac hop chét va cac phuong phap diéu tri va/hodc ngin nglra 14y
nhiém ctm.

Céc hop chét theo sang ché, con dugc goi 1a “cac hop chét xtr ly bé mat”, dugc
xem la lam théy d4i bé mat cua virut, chuyén hoa bé mat nay thanh mdi trudng vi
axit/anion dé can tr¢ mot cach chon loc chu ky sbéng cia virut, bao gbm cac budc (a) va
(b) néu trén.

Muc dich nay dugc tin 1a dat duge nho cac hop chit theo sang ché ma td hop
nhém ma lién két véi virut cim va véi (cac) nhoém axit hodc nhom anion ma hoat dong
d8 can trd lién két cia chét giy nén sy dong cuc cua té bao méu v6i té bao. Pay 1a uu
diém khi cac hop chét theo sang ché hoat dong dé phong nglra nhiém té bao va thé hién
tac dung ctia n6 ngoai té bao. Viéc nay khong can phan tir xAm 14n té bao ma s& khién
doc tinh thip hon va/hoic it tac dung phu hon.

Theo mot khia canh, sang ché dé xut hop chat chita mién thir nhét va mién tht
hai,

mién tha nhét chira it nhit mot nhém neo ma lién két voi bé mit cua cac virut
cum; va
mién thir hai chira it nhit m6t nhém anion;

" hodc mudi duge dung, solvat, tién dugc chit hoic chét dong phan 1ap thé cta
chung,
trong do mién thtt nhat va mién tht hai dugc lién két cOng hoa tri.

‘Theo khia canh khéc, sang ché dé xudt céc hop chét, trong d6 mién thir nhit va

mién‘thl’x hai dugc lién két cong h6a tri qua it nhit mot nhom lién két hoa tri hai.

Theo cac¢ khia canh khac nita, cic hop chit theo sang ché co thé con bao gdm
nhom khung da hoa tri.

Theo khia canh khéc, sing ché @& xuét cac hop chit c6 cong thue (D):

]
A—L'+—B {LZ—C
n p

Cong thic (1)

-6-
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hodc mudi dugc dung, solvat, tién dugc chét hoic chét d?)ng phén 14p thé cua
ching, trong do:

mdi A 12 mdt nhém neo;

B 13 nhém khung da hoa tri;

mdi C 12 mot nhém anion;

m&i L! va L2 13 cac nhém lién két hoa tri hai;

n 12 s6 nguyén nam trong khoang tir 1 dén 4; va

p 12 s6 nguyén nam trong khoang tir 1 dén 3.

Theo céc khia canh khac, sang ché dé xut cac dugc phim chira hop chat theo
séng ché hoic mubi duge dung, solvat, tién duogc chét hoic chét df”)ng phan 1ap thé cta
1n6. Theo c4c khia canh khac, sang ché dé xuét viéc st dung hop chit theo sang ché trong
mudi duoc dung, solvat, tién duge chat hodc chit ddng phan 1ap thé ciia né trong viée
bao ché thube ding dé diéu tri hodc phong ngilra nhidm virut cm.

Theo cic khia canh khac, sang ché dé xuét cdc phuong phap diéu tri hodc phong
ngira nhiém virut ciim, bao gbm viéc ding cho nguoi ¢6 nhu cAu diéu tri lugng hitu hiéu
dé diu tri bénh ctia hop chét theo sang ché hoic mudi duge dung, solvat, tién duoc chét
hodc chit ddng phan 1ap thé ciia né.

Theo mot sb khia canh, nhiém virut cam 1a cim A, cim B, cim gia cAm hoic
ching ciim khang thudc.

Trir khi ¢6 quy dinh 13 rang khac, tht ca cac thuat ngit k¥ thuat va thult ngit khoa
hoc dugc ding trong ban md ta nay cé cung nghia nhu thudng dugc hiéu bdi ngudi c6
hiéu biét trung binh trong linh vuc k¥ thuét clia sing ché.

Céc giai phap k¥ thuat da biét néu trong ban mo ta nay khong 13, va khong nén
duoc hiéu 13, sy xac nhan hodc hinh thirc 4m chi bét ky ring cac giai phép da biét d6 tao
ra mot phan cua kién thirc chung thong thuong.

T4t ca cac tai liéu vién dan déu duge dua hoan toan vao ban mo ta nay bang cach

vién dan.

MG td vin tit cdc hinh vé
Hinh 1: Tém tit cac didu kién thay dbi dé xir Iy so b virut (A/Sydney/250/99
hodc A/Sydney/5/97) bing cac hop cht thir nghiém truéc khi nhiém té bao MDCK.
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Hinh 2: X Iy so bd virut (A/Sydney/250/99) bang cac hop chét thir nghiém trudce
Khi nhidm t& bao MDCK, A) MD348, B) MD345, va C) Zanamivir (d6i chimg).

Hinh 3: Xir Iy so bd virut (A/Sydney/5/97) bing cc hop chat thir nghiém trude
Khi nhidm t& bao MDCK, A) MD348, B) MD345, va C) Zanamivir (d6i chung).

Hinh 4: Xir Iy s0 b virut (A/Sydney/250/99) bing MD345 (hop chat thir nghiém)
va Zanamivir (d6i ching) trong céc khoang thoi gian khac nhau va cac diéu kién khéc
nhau trude khi nhiém té bao MDCK.

_Hinh 5: so sanh hoat tinh khang virut cia MD314-1 va MDO021-7 d6i véi
A/Sydney/5/97 (H3N2). '

‘Hinh 6: so sanh hoat tinh khang virut cia MD314-1 va MD021-7d6i véi
A/Mississippi/03/01 (HIN1) loai thuong.

Hinh 7: so sanh hoat tinh khang virut cia MD021-7 va MD051-3 dbi véi
A/Mississippi/03/01 (HIN1) loai thuong.

Hinh 8: so sanh hoat tinh khang virut cia MD021-7 va MDO051-3 d6i véi
A/Mississippi/03/01 (HIN1) H274Y (khang Oseltamivir).

Hinh 9: so sanh hoat tinh khang virut cia MD314-1 va MDO021-7 d6i véi
'A/I\/Iississippi/03/01 (HIN1) H274Y (khang Oseltamivir).

" Hinh 10: Tom tit dién tién theo thoi gian cua viée diéu tri, nhiém va thu nhan co
quan dé danh gia v ty 18 thanh thai virut & phéi va cuén miii & chudt nhét.

Hinh 11: So sanh chudn do virut & phdi & chudt nhit d& danh gia vé ty 18 thanh
thai virut bang MD021, Zanamivir va PBS.

Hinh 12: So sanh chudn d6 virut & phéi & chudt nhit dé dénh gié vé ty 1& thanh
thai virut bing MD021, Zanamivir va PBS vao ngay thir 1, 3, 5 va 7 sau khi nhiém.

Hinh 13: So sanh chuin do virut dugc biéu dién theo ty 1& phan trim so v&i trung
binh ctia nhém dbi chimg PBS.

Hinh 14: So sanh mirc gism can & chudt nhit d& danh gia vé ty 1¢ thanh thai virut
bing MDO021, Zanamivir va PBS.

" Hinh 15: Trung hoa A/California/7/09 (pan HIN1) in vitro.

M@ td chi tiét sing ché
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Nhu d3 néu trén, cac hop chit theo séng ché duoc xem 13 1am thay d6i bé mit cia
virut, chuyén hoa bé mit thanh mdi trudng vi axit/anion dé can trd mot cach chon loc
céac budce trong chu ky sbng ctia virut.

~ Tin tudng rang c4c nhém axit/anion cia cac hop chét theo sang ché chuyén hoa

bé mit cua virut thanh moi trudong vi axit/anion ma lam’ giam hodc lam bét hoat hoat tinh
ctia virut. Hon thé nira, tin rang cac hop chét nay hoat dong ngoai té bao va do d6 co thé
lién quan dén ty 1 mic tac dung phu giam, doc tinh giam va/hodc xu huéng khang giam.
Cu thé hon, tin ring cic hop chét theo sang ché hoat dong ngoai t& bao tai nhidu thoi
diém dich trong chu ky sbng ctia virut bao gdm, nhung khdng chi gidi han &:

e (Cac nhém axit/anion tao ra do pH thép tai b& mit cta virut, ma khoi dau thay
dbi sém v& cu hinh & protein 12 chét gay nén sy dong cuc cla té bao mau
(haemagllutinin - HA), ma tiép d6 c6 thé 1am giadm hodc tri hoan budc dung hop
virut va céc t& bao. Didu nay 1a dic hiéu d6i v6i chu k¥ sbéng ctia virut bude (b)
néu trén. '

e Ngoai ra, tin rang sy tao ra moi truong c6 dd pH thap trén bé mit ctia virut phat
ra dong proton vao virut théng qua kénh ion M2, ma c6 thé khién giai phong
nguyén liu di truyén ra ngoai té bao. Diéu nay 14 dic hiéu dbi véi buéce (b) cua
chu ky séng ctia virut néu trén.

e Tin tudng rang cic nhém neo ciia cic hop chét theo sang ché c6 thé lién két chéo
NA/HA va tap hop cc phén tir cta virut dé 1am giam d¢ linh dong va kha ndng
[y nhiém cva virut. Didu ndy 1a dic hiéu ddi véi cac budc (a) & (b) cua chu ky
sdng ctia virut néu trén.

e Tin tudng ring cac nhom neo e ché chirc ning ciia neuraminidaza (NA) dé lam
giam hodc phong tranh su gii phong céc virut mdi ra khéi mang té bao. Pidu
nay la dic hiéu dbi vé6i budce (g) cta chu ky sdng ctia virut néu trén.

Tin twdng rang sw pha v cac budce (a) va (b) cua chu ky sbng clia virut ¢6 thé 1am
giam mirc d6 nghi€ém trong tiém ning ctia hién tuong nhi®m bang cach 1lam gidm kha
ning lay nhiém cua virut bao gOm sir xAm nhap cta virut vao té bao, sw pha v& chirc ning
thong thuong cia nhin té bao bai virut, va/hodc sao chép virut. Do d6, cho ring viéc
ding cac hop chat theo sang ché ¢6 thé 1a cach dicu tri hiéu qua hon d6i v6i hién tuong

nhidm virut va/hodc khién bénh nhan hoi phuc nhanh hon céc thude tre ché NA hién cé.
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Con tin rang céc hop chét theo sang ché c6 thd duge dung nhim muyc dich phong nglra
1ay nhiém ctm.

Do d6, theo mot khia canh, sang ché hop chit chtra mién thit nhit va mién thi hai,
midn thir nhit chira it nhat mot nhom neo ma lién két v6i bé mit cta cac virut
cam; va
mién th hai chira it nhat mot nhém anion;
hodc mubi dugc dung, solvat, tién duoc chit hoic chét déng phén 14p thé cta
chung,
trong do midn thir nhat va mién tht hai dugc lién két cong hoa tri.

. Theo mot sb khia canh, mién thr nhit va mién thir hai c6 thé duoc lién Kkét cong
héa tri qua it nhét mot nhém lién két hoa tri hai. Theo céc khia canh khac, cac hop chit
theo sang ché ¢6 thé con bao gdbm nhém khung da hoéa tri.

Theo khia canh khac, sang ché d& xuét cac hop chit c6 cong thie (I):

pmchfe]

Cong thuc (I)

hogc mudi duoc dung, solvat, tién dugc chit, este hodc chét dﬁ‘)ng phéan l4p thé
cua ching, trong do:

mdi A 13 mot nhém neo;

B 12 nhom khung da hoa tri;

mdi C 12 mot nhom anion;

mdi L! va L? 1a cac nhom lién két hoéa tri hai;

n 12 s6 nguyén ndm trong khoang tir 1 dén 4; va

pla sd nguyén nim trong khodng tir 1 dén 4.

Cac thuat nglt "hop chit theo sang ché" hodc "hop chét c6 cong thire (I)" dugc
ding trong ban mo ta nay c6 nghia 1a hop chét hodc mudi duge dung, solvat, tién duge
_chét, este hodc chét déng phén lap thé ctia nd, hodc dan xuit c6 chirc ning vé mit sinh
ly hoc cua no.

" Thuét ngit “nhém neo” dugc dung trong ban mo.ta nay dé chi nhém thich hop bét
ky ma lién két voi bé mit cia cdc virut cim. Theo mot sd phuong 4n, nhém neo 1a nhém

ma lién két v6i neuraminidaza, nhu chat (¢ ché neuraminidaza ho#c chat dan xuat cua
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né. Céc vi du v& nhom thich hop bao gdm, nhung khong chi gi6i han &, axit sialic hodc
chét din xut cta nd, ké ca cac chat dan xuét dugc thé N- hodc O- cia axit neuraminic
nhu zanamivir hodc laninamivir, oseltamivir, peramivir, cic axit 2,3-diflo sialic (DFSA)
va c4c chét din xuét ctia chung. Theo cac phwong 4n khéc, nhom neo chira mién lién két
khang thé ma lién két mot cach dic hiéu véi neuraminidaza. Cac vi du v& nhém neo thich
hop chira mién lién két khéng thé ma lién két mot cach dic hiéu voi neuraminidaza bao
gdm khang thé (Ab) hoic doan lién két véi khang nguyén ctia khéng thé, chudi don doan
khang thé (scFV) hoic khéng thé don mién (dAb).

Thuét ngit “nhém khung” dugce dung trong ban mo ta nay dé chi nhém da hoéa tri
thich hop bét ky ma mot hoic nhiéu nhém neo va mét hodc nhidu nhom axit hoic nhém
anion duoc gén vao. Theo mdt s6 khia canh, nhém khung c6 thé 14 nhém c6 ba hoa tri.
Theo cac khia canh khac, nhom khung c6 thé 12 nhom c6 bén hoa tri. Cac vi du vé cac
nhém khung thich hop bao gém, nhung khong chi gi6i han &, propan-1,2,3-tricarboxylat
tuy y dugc thé, xyclohexan-1,3,5-tricarboxylat tuy y duogc thé, va benzen-1,2,4,5-
tetracarboxylat tily y dugc thé.

Céc thuat ngit “nhom axit hodc nhém anion” va “nhém axit/anion” dugc dung dé
chi nhém chic thich hop bét ky c6 dic tinh axit va/hodc dac tinh anion ma tac dong dé
can tr& lién két cia chét gdy nén su dong cuc cua t€ bao mau véi t& bao. Pic biét, thuat
nglt "anion" mo ta dién tich thuyc 4m ctia nhém chirc hodc nguyén li€u. Can phai hiéu
réng nguyén liéu nhat dinh tich dién 4m c6 thé c6 mét hoic nhiéu ion trai ddu tich dién
dwong lién két véi n6, hodc ngugce lai. Trong dung dich, nguyén liéu tich dién am c6 thé
phan ly khoi mot hodc nhidu ion trai ddu tich dién dwong ma n6 két hop v6i. Thuat ngit
"anion" dugc dung trong ban mo ta nay duoc st dung @& mb ta tinh chét cta nguyén lidu
hozic nhom chtrc d6 va khong phai ctia toan bd phitc véi mot hodc nhiéu ion trai ddu ma
s& thuong khién phirc ndy trung hoa v& dién. Can phai hiéu rang mot sé nhém chic tich
dién am, trung hoa vé dién hodc tich dién duong & cic diéu kién pH khac nhau. Liéu mot
nguyén liéu 1a anion hay khong s& dugc xac dinh trén co s¢ tdng cac dién tich nay. Vi
du, trong pham vi cta sang ché, nhom axit hodc nhém anion ¢6 thé bao gf‘)m mot hodc
nhiéu nhém chtc trong s6 cac nhém chirc duéi ddy céc axit carboxylic, sulfonic,
phosphoric, va phosphinic va cac chét déng vi hodc chét déng cAu sinh hoc cta ching.
Céc vi du v& nhém axit hodc nhém anion thich hgp bao gdm axit carboxyclic, axit amin,

cac dipeptit, cac tripeptit hodc cac polypeptit hodc chét dan xuét ciia chung c6 dic tinh
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axit va/hodc daé tinh anion, nhu axit aspartic, axit xysteic, axit glutamic hodc cac peptit
thu duoc tir axit aspartic, axit xysteic va/hodc axit glutamic.

Thuét ngit “axit sialic” dugc biét rd trong linh vuc k§ thuét nay va lién quan dén
9-cacbon monosacarit, dic bi€t 1a cac hgp chét thu duoc tir axit neuraminic. Céc vi du vé
cac nhom thich hgp bao gdm, nhung khéng chi gi6i han &, cdc monosacarit duge thé tuy
¥ thu dugc tir viéc thé N va/hoic thé O d6i véi axit N-axetylneuraminic (N eu5Ac) va axit
N-glycolylneuraminic (Neu5Gc).

Thuat ngit “chit @rc ché neuraminidaza” dugc biét 1 trong linh vuc ky thudt nay
va dirge ding dé chi nhom bao gdm cac hop chit ma phong bé enzym neuraminidaza.
Theo mot sb phuong 4n, nhém neo c6 thé 13 chit trc ché neuraminidaza hodc chét din
xuét ctia n6. Céac vi du vé& cac chét irc ché neuraminidaza thich hop bao gdm, nhung
khong chi gi6i han &, axit sialic hodc chit din xuit cta axit sialic, nhu axit 2,3-diflo

sialic. Céc chét trc ché neuraminidaza thich hop khéc bao gom:

H
HNYN

Laninamivir Peramivir
va céc chit dan xuit cta chung.

Céc thuat ngit "lién két dac hiéu" hodc "lién két dic hiéu", nhu dugc dung trong
ban mo ta nay, lién quan dén twong tac cia khang thé véi loai chét hoa hoc tht hai, ¢6
nghia ]a twong tdc phu thudc vao su c6 mit cia mot ca{u tric cu thé (vi dy, thé x4c dinh
khéng nguyén hozc biéu vi) trén loai hoa chit nay; vi du, khang thé nhan biét va lién két

v6é1 mot cau trac protein cu thé hon 1a céc protein ndi chung.
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Thuét ngft "khang thé" dugc ding trong ban md ta nay noéi chung dé chi phan ti
globulin mién dich (Ig) bit ky bao gbm bdn chudi polypeptit, hai chudi ning (H) va hai
chudi nhe (L), hoic doan chitc nang, dot bién, bién di, hoiic dan xuét bét ky cta ching,
ma gitt dugc cac ddu hiéu lién két biéu vi thiét yéu ctia phan tir Ig. C4c dinh dang khang
thé dot bién, bién di hodc din xuét nay la d4 biét trong linh vuc k¥ thuat nay. Cac phuong
4n khong gi6i han vé ching dugc ban ludn duéi day.

Trong khang thé c6 chiéu dai dy di, mdi chudi ning chtra ving thay dbi cia
chudi ning (trong ban mo ta nay duoc goi tit 13 HCVR hodc VH) va ving 6n dinh cta
chudi ning. Ving én dinh cta chudi ngng bao gdbm ba mién, CH1, CH, va CH3. M&i
chudi nhe chita ving thay dbi ctia chudi nhe (trong ban mo ta ndy dugc goi tit 1a LCVR
hoic VL) va ving én dinh cta chudi nhe. Ving 6n dinh cta chudi nhe bao gébm mot
mién, CL. C4c ving VH va VL con ¢6 thé chia tiép thanh céac ving c6 tinh siéu bién,
dugc goi 14 céc ving x4c dinh tinh bd trg (CDR), ndm rai réc véi cic vimg ma dugc bio
toan hon, dugc goi la cac ving khung (FR). M&i VH va VL bao gdbm ba CDR va bén FR,
nam tir ddu tan cung amino dén dau tan cung carboxy tﬁeo trinh tu sau: FR1, CDRI, FR2,
CDR2, FR3, CDR3, FR4. Céc phén tir globulin mién dich ¢6 thé thudc loai bat ky (vi du,
IgG, IgE, IgM, IgD, IgA va IgY), nhom bét ky (vi du, IgG1, IgG2, IgG3, I1gG4, IgAl va
IgA2) hodc phan nhém bit ky.

Thuit ngit "mién lién két khang nguyén" hodc “doan lién két khang nguyén” cua
khéng thé dugc ding trong ban md ta ndy dé& chi mot hodc nhidu doan chira khang thé
hodc protein ma gitt lai dugc kha ning lién két dic hidu véi khang nguyén (vi dy, IL-12).
Di thiy ring chirc ning lién két khang nguyén clia khang thé c6 thé dugc thuc hién nho
cac doan chira khang thé c6 chidu dai ddy du. Cac phuong 4n vé khang thé nay con c6
thé ¢co dinh dang ddc hiéu kép, dinh dang c6 hai tinh dic hiéu, hodc dinh dang da dic
hiéu; lién két dic hiéu v6i hai hodc nhiéu khang nguyén khéc nhau. Céac vi du vé doan
lién két duoc bao ham trong thuat ngit "phan lién két khéang nguyén" ctia khang thé bao
gém (i) doan Fab, doan hoa tri mdt bao gém cic mién VL, VH, CL va CHI; (ii) doan
F(ab’)2, doan hoéa trj hai chira hai doan Fab dugc lién két béng cau disulfua trén ving
ban 1&; (iii) doan Fd bao gdm mién VH va midn CHI; (iv) doan Fv chtra mién VL va midn
VH ctia m6t nhanh ctia khang thé, (v) doan dAb (xem tai liéu: Ward et al. 1989 Nature
341 544-6, Winter et al., cdng bd don PCT s6 WO 90/05144 Al dugc dua vao day bing

céch vién din), ma chira mot mién thay doi duy nhét; va (vi) ving x4c dinh tinh bd trg
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da dugc phan 1ap (CDR). Hon thé nita, mic du hai mién cta doan Fv, VL va VH, m3 héa
bdi gen riéng, chl’mg c6 thé dugc két hop, bang cach ap dung cac phuong phép tai tb hop,
nho nhém lién két tong hop ma cho phép chiing tao ra dang protein mach don, trong d6
vung VL va ving VH ghép cidp dé tao ra céc phén tir héa tri mét (con duogc goi 1a Fv
chudi don (scFv); (vi du, xem cdc tai liéu: Bird et al. 1988 Science 242 423-6; Huston et
al. 1988 Proc Natl Acad Sci U S 4 85 5879-83). Céc khang thé chudi don nay cling du
tinh dugc bao ham trong thuét ngit "phan lién két véi khang nguyén" ctia khang thé. Cac
dang khéc cta cac khang thé chudi don, nhu cac ludng thé cling dugc bao ham. Céc
'lufmg thé c6 hoa tri hai, cdc khang thé déc hiéu kép, trong d6 mién VH va mién VL duoc
biéu hién trén mot chudi polypeptit, nhung bang cach su dung nhém lién két ma 13 qua
ngin @& cho phép ghép cip giita hai mién trén cung mdt chudi, nhor d6 bude cac mién
nay ghép cip véi cac ving bd trg cia chudi khac va tao ra hai vi trf lién két véi khang
nguyeén (vi du, xem tai liéu: Holliger, P., et al., 1993, Proc. Natl. Acad. Sci. USA 90:6444-
6448; Poljak, R. J., e al., 1994, Structure 2:1121-1123). Céc phan lién két khéng thé nay
12 d4 biét trong linh vuc k¥ thuét nay (xem tai liéu: Kontermann and Dubel eds., Antibody
Engineering 2001 Springer-Verlag. New York. 790 pp., ISBN 3-540-41354-5).

Theo mdt phuong 4n, mdi nhém neo 14 nhém neo thich hop ma lién két vé6i bé
mat cua cac virut cim. Theo mét sb phuong én, mdi nhém neo 12 nhém ma lién két vé6i
neuraminidaza, ké ca chit trc ché neuraminidaza hoic chit din xuit ctia n6. Theo céc
phuoﬁg an nhat dinh, nhém neo 14 chét (¢ ché neuraminidaza hodc chit din xuét cia né
dugc chon tir axit sialic, nhu zanamivir hoic laninamivir, axit 2,3-diflo sialic,
oseltamivir, peramivir, va cac chit din xuét cia chung. Theo cac phuong 4n khac, mbi
nhém neo chira mién lién két khéng thé ma lién két mot cach dac hiéu v6i neuraminidaza.
Theo céc phuong 4n nhét dinh, khi nhém neo 12 mién lién két khang thé ma lién két mot
cach ddc hi¢u neuraminidaza, thi nhém neo dwgc chon tir nhém bao gém khang thé (Ab),
doan lién két voi khang nguyén cua khang thé, chudi don doan khéng thé (scFV) va
khéng thé don mién (dAb). Cac hop chét theo sang ché c6 thé bao gom téng cong 1 dén
6 nhém neo, tot hon 12 2 dén 4 nhém neo, t6t hon nita 1a 2 nhém neo.

. Theo phuong an khac, nhém neo 1a gbc hoa tri mot thu dwoc tir nhém c6 cOng
thire 11 '
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(Cong thire 1)
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nhém c6 cong thire 111

(o1

(Cong thire I11)

nhom c6 cong thirc IV

(Cong thirc IV)

vanhém c6 cong thirc V

R47
(Cong thitc V)
trong d6 E1 dugc chon tir nhém bao gdm —COOH, COOHRs, -SO3H, -PO3H,.

PO(ORe)2
G1 dugce chon tir -NHa, -CHoNH, -(CH2),NHa,
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NH

H
NH, NH N NH N NH,
ST e e
' N NH,
Ha CH H

NH N NH, 3

T1 dugc chon tir nhém bao gdm C;-C alkyl tuy y duoc thé, C,-Ce alkenyl tuy y
duoc thé hodc Ca-Cg alkynyl tuy y dugc thé
Ui dugc chon tir nhém bao gdm -CHaR7, -(CHz)2R7, -CH,CHR7CH3R~
R7 dugc chon tir nhém bao gbm H, -OH, -OCHs, -OAc, -NH;, hoic —SH.
Rg va Ry doc 18p duoc chon tir nhém bao gdm hydro -Ns, -CN, -CH,NH,,
guanadiho, hodc -NRoR1;
Ry dugc chon tir hydro, C1-Cs alkyl tiy ¥ duge thé, Co-Cs alkenyl tly y duoc thé,
hodc C2-Cs alkynyl tuy ¥ duge thé;
Rio va Ri1 doc 14p duoc chon tir nhém bao gdm hydro, nhém Ci-Cs alkyl tity y
dugrc thé, Ci-C axyl tity ¥ dugc thé, -C(NH)NH,, -CH,COOH, CH,CH,OH hoic
-CH2CH(R12)(R13),
Riz2 va Ry3 d6c 14p duoc chon tir O va RusN=, va
R14 dugce chon tir nhém bao gé)m hydro, -OH, -OCH3, -NH, va -N(CHs3)a,
mdi gbc Ris vaRys ddc 1ap duoc chon tir hydro va CO2R s,
Ri 1a H hodc Ci1-Cs alkyl tiy v duge thé;
R17 dugce chon tir NH;, va -NHC(=NH)NH>;
CHj
HN~<
%
Gala . CH(CHxCHg),.
Ris dugce chon tir nhém bao gdm hydro, C1-Cg alkyl tuy y dugc thé, C»-Cg alkenyl
ty y dugc thé, va Ca-Cs alkynyl tuy y dugc thé.
Theo céc phuong 4n khéc nita, mdi nhém neo dugc chon tir nhém bao gdm nhém

¢6 cong thirc VI va nhém c6 cong thirc VII:

o%
o} COOR?

HO
Ho |
R3HN

R1
(Cong thirc VI)
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OH
o} COOR?

HO
=1
HO
R3HN

R1

(Cong thire VII)
trong d6 R! dugc chon tir nhém bao gdm -NR», guandino, -ONR», trong d6 R 1a
H hoic Ci-Cs alkyl tiy ¥ duoc thé, '
R? du’qé chon tir nhém bao gdm H, Ci-Cs alkyl tiry ¥ dugc thé, va aryl duge thé
tuy y, va
R3 dugc chon tirnhém bao gdm H, C-Cs alkyl tity ¥ duoc thé, aryl duoc thé tiy
¥, va tuy y C1-Cs axyl.

Theo phuong 4n khac, nhém neo 1a nhom c6 coéng thire (VIa):

%

o) COOH
HO |
HO
AcHN
HN NH
NH,
Cong thire (Via).

Theo phuong 4n khéc nita, nhém neo la nhém c6 cong thirc (VIIa):

OH
O. _COOH
HO
s
HO
AcHN
OH

Cong thire (VIla).

Theo mdt phuong 4n, nhém lién két (nhu L' va/hodc L2 ¢6 cong thie 1) trong mdi
1an xuét hién 1 nhém lién két hoa tri hai thich hop bét ky. Theo mot phwong 4n, nhém
lién két mdi nhém doc 1ap duge chon tir lién két, alkylen Cy-Ciz duoc thé tiy ¥, -C(0)-
NR-, -0-C(0)O-NR-, -C=N-O-, -C=N-NR-, -S0,-NR-, disulfua, -C(0)-NR-(C Hy)x.NR-
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, (CH2)x-NR-, -(CH2)x-(0-(CH2)y-)-, -C=N-O- tity y dugc thé, alkylen -C=N-NR tiry y
duqc.thé, alkylen sulfonamit tity y dugc thé, alkylen disulfua ty y dwgc thé, trong d6 R
doc 1ap 14 H hodc alkyl C1-Cs va trong d6 mbi x, y va z 1a s6 nguyén ddc 1ap duogc chon
tr0,1,2,3 vi4.

Theo mot phuong an, trong d6 nhom neo 1a nhéom c6 cong thirc (VI) hodc cong
thirc (VIa), nhom lién két L' ¢6 cong thire (I) dugc chon tir -C(O)-NR-(CH2)x-NR-, -
(CH2)x-NH- va -(CH2)x~(O-(CHz)y)., trong d6 mdix,yvazla sb nguyén doc lap duoc
chon tir 0, 1, 2, 3 va 4. Theo mot phuong an khac trong d6 nhém neo 1a nhém c6 cong
thire (VII) hodc cong thic (VIIa), nhém lién két L! c6 cong thire (I) 14 -(CH2)x-NH-, trong
do x 12 sb nguyén dugce chon tr 0, 1, 2, 3 va 4.
| Theo mét phwong an, nhom lién két L2 ¢6 cong thire (I) 12 lién két.

- Theo mot phuong an, nhom khung 13 nhém da tri thich hop bét ky. Theo mét
phuong an, nhom khung 13 nhém khung hoéa tri ba. Th.eo phuong an khac, nhém khung
1a nhém khung héa tri bén. Theo mdt phuwong 4n, nhém khung duge chon tir nhém
tricarboxylat tity ¥ dugc thé, nhom tetracarboxylat tily y dugc thé hoic peptit da hoa tri.
Theo cac phuong an khac, nhém khung dugc chon tir propan-1,2,3-tricarboxylat tuy y
duogc thé, prop-1-en-1,2,3-tricarboxylat ty y duoc thé, xyclopropan-1,2,3-tricarboxylat
tuy y duogc thé, xyclohexan-1,3,5-tricarboxylat tuy y duoc thé, benzen-1,3,5-tricarbo-
xylat tiy ¥ dugc thé, metan tetracarboxylat tity y dugc thé, 1,2,3,4-butan tetracarboxylat
tuy y dugc thé, etylen-1,1,2,2-tetracarboxylat tury y dugc thé, nhu axit etylendi-
amintetraaxetic (EDTA), xyclohexan-1,2,4,5-tetracarboxylat toy y duoc thé, va benzen-
1,2,4;5-tetracarboxylat tiy ¥ dwoc thé. Theo cc phuong 4n khac nita, nhém khung dugce
chon tir propan-1,2,3-tricarboxylat tuy y dugc thé, xyclohexan-1,3,5-tricarboxylat tly y
duoc thé, benzen-1,2,4,5-tetracarboxylat tiy y dugc thé, axit pyromellitic dugc thé ty y
va axit di-pyromelletic tiy y duoc thé tao duoc bdi -C(0)-NH-NH-C(O)- lién két (5,5’-
(hydrazin-1,2-dicarbonyl)bis(axit benzen-1,2,4-tricarboxylic). Theo cac phuwong 4n khac
nita, nhém khung 12 peptit da hoa tri.

Theo mot phuong an, nhoém axit hodc nhém anion 1a nhém chirc thich hop bét ky
¢6 dac tinh axit va/hodc déc tinh anion ma tdc dong dé can trd lién két ciia chit gay nén
su dong cuc cua t& bao méu v6i t& bao. Theo mot sb phuong 4n, nhom axit hodc nhom
anion 1a nhém thich hop bit k¥ chira mdt hoic nhiéu nhém chirc duge chon tir axit

carboxyclic, cac axit sulfonic, céc axit phosphoric, va céc axit phosphinic va cac chat
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dang vi hodc chit dang cAu sinh hoc ctia ching. Theo mot s6 phuong 4n, nhém axit hodc
nhom anion 12 axit amin thich hop bét ky, dipeptit, tripeptit, polypeptit hodc cac chét dan
xuét ctia ching chira mot hodc nhidu nhom chuec axit. Theo mdt phuong an, nhom axit
hozic nhom anion 1a axit aspartic, axit xysteic, axit glutamic hogc cac peptit thu dugc tir
axit aspartic, axit xysteic va/hoic axit glutamic.

| Theo mdt phuong an, cac hop chét theo sang ché bao gdm tbng cong 2 dén 26 goc
axit/anion, tot hon 12 4 dén 10 gbc axit/anion. Vi du, khi nhom axit hodc nhom anion
chira axit dicarboxylic, can phéi hidu rang gbc nay chira hai gdc axit/anion riéng biét.
Bang cach 1am vi du ¢6 dua vao cic vi du dai dién vé cac hop chét theo sang ché, can
phai luu y rang MD349 chira tbng cong chin gde axit hodc gbc anion (ndm gbe axit
carboxylic va bén gdc axit sulfonic), MD348 chira tong cong bay gbc axit hodc gbc anion
bbn gde axit carboxylic va ba gbc axit sulfonic), MD345 chtra tong cong tdm gde axit
hodc gbc anion (mdt gbe axit carboxylic va bay gbc axit sulfonic), MD352 chira tong
cong chin gbe ax1t hoic gdc anion (hai gbc axit carboxylic va bay gbc axit sulfonic),
MD356 chira tong cong sau gbc axit hodc gbc anion (hai gdc axit carboxylic va bdn gbe
axit sulfonic), MD357 chtra tbng cOng siu gbe axit hodc gbc anion (hai ge axit
carboxylic va bbn gde axit sulfonic), MD358 chira tong cong tim gbc axit hodc gbc anion
(tam gbe axit carboxylic), MD359 chura tbng cong tam’ gbc axit hodc gdc anion (hai gbe
axit carboxylic va sau gbe axit sulfonic), MD373 chira tong cong tam gbe axit hodc gbe
anion (tam gbe axit carboxylic), va MD376 chira tbng cong murdi gdc axit hodc gbc anion
(mudi géc axit carboxylic).

Theo phuong 4n khac, nhoém axit hoic nhém anion la nhém c6 cong thire VIIL:

0 R*
u
— [ |
NH
(@] R4
t
[ _J,
\‘\/\’
RS

(Céng thitc VIII)

-19-



35704

trong d6

mdi R* doc 1ap dugc chon tir nhém bao gff)m —COOH, -SOzH, -NHCH,SO3H,
-CONH-Cya, -CONH-Asp, -CONH-Asp(-NHCH2SO3H)w, va -CONH-Asp(-N-
HCH,POsH)s, trong d6 w 14 sé nguyén bang 1 hodc 2;

R’ dudc chon tir nhom bao gdm -OH va -NHCH,SO;H

u 12 s6 nguyén tir 0 dén 3;

t 12 s6 nguyén tir 0 dén 3;

rlasd nguyén tir 0 dén 6;

v 12 s6 nguyén nam trong khoang tir 1 dén 12.

Theo mot phwong 4n, n 13 sé nguyén nim trong khoang tir 1 dén 4. Theo mot
phuong an khac, n 12 s6 nguyén nim trong khoang tir 1 dén 3. Theo cic phuong 4n nhét
dinh, n bang 1. Theo cic phwong an khéc, n bang 2. Theo cdc phuong 4n khic nita, n
bang 3. Theo mdt phuong 4n khac nita, n bang 4.

" Theo mdt phuong 4n, p 13 s6 nguyén nam trong khoang tir 1 dén 4. Theo mot
phuong an khéc, p 1a s6 nguyén nam trong khoang tir 1 dén 2. Theo c4c phuong 4n nhét
dinh, p bang 1. Theo cac phwong an khac, p bang 2. Theo cac phwong 4n khac nita, p
bang 3. Theo mdt phuong 4n khac nita, p bang 4.

Ngoai ra, hodc theo cach khéc, theo mot sb phuong 4n céc hop chét ¢6 cong thirc
I co thé duoc cai bién, hodc trude khi, trong khi, hodc sau khi tap hop, dé nang cao hodc
thay dbi hoat tinh sinh hoc va/hodc 4i luc lién két véi bé mit cia virut cim. Theo mot
phuong an, khi nhém axit hodc nhém anion bao gém mdt hodc axit carboxyclic, ké ca
axit amin, thi axit carboxylic ¢6 thé dugc cai bién bang cach sulfat hoa, phosphoryl hoa,
chuyén dbi nhém chire 13n nhau, va/hoic gén mach bén. Vi du, khi nhém axit hodc nhém
anion chtra axit carboxylic, thi axit carboxylic nay c6 thé dugc cai bién thanh amit hogic
amit da dugc sﬁlphat hoéa, ké ca —C(=0)NH(CH2)»SO3H. Theo c4ch khac, hoic b6 sung
cho céch néu trén, khi nhém axit hoic nhém anion bao gdm axit amin hodc peptit, thi
dAu tan cing C c6 thé duge cai bién dé bao gdm cac nhém chirc khac, nhw chuyén doi
cla axit ddu tin cing thanh amit hodc amit dd dugc sulphat hoa, ké ca —C(=O)NH(-
CH2).SOsH.

Péi véi cac hop chit co cong thire (I) dwoc boc 16 trong ban mo té ndy sy két hop
dué6i day cia muc bit ky hodc nhidu muc trong s tir (i) dén (vii) dwoc du tinh:

(i)  Ala Cong thuc (ITa); hodc
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A 1a Cong thire (I11a);
(i1) B la axit propan-1,2,3-tricarboxylic; hodc
B la xyclohexan-1,3,5-tricarboxylat, hodc
B 1a benzen-1,2,4,5-tetracarboxylat;
(iii) L!1a-C(O)-NH-; hoic
L! 13 -C(O)-(NH)-(CH2),-NH-; hoic
L! 14 -C(O)-(NH)-(CH2);-NH-; hoic
L! 14 -C(O)-(NH)-(CHz)s-NH-; hoic
L! 12 -C(O)-(NH)-(CHz)s-NH-; hoic
L! 1a -C(O)-(NH)-(CHz)s-NH-; hoic
L! 14 -C(0)-(NH)-(CH,)7-NH-; hoic
L! 14 -C(O)-(NH)-(CHz)s-NH-; hoic
L! 1a -C(O)-(NH)-(CHz)s-NH-; hoic
L! 12 -C(O)~(NH)-(CHz)10-NH-; hodc
L! 1a -C(O)-(NH)-(CHa)12-NH-; hozic
(iv) L?1alién Két;
(v) Claaxit L-aspartic; hoic

C 1a axit D-aspartic; hodc

C 1a axit L-xysteic; hodc

Cla axit D-xysteic; hoac

C 1a -(L-Asp)»-OH; hoic

C 14 -(D-Asp)>-OH; hodc

C la -(L-Cya),-OH; hoac

C 1a -(D-Cya),-OH; hoac

C 1a -(L-Asp)3-OH; hoac

C la -(D-Asp)3-OH; hoac

C 14 -(L-Cya)3-OH; hodc

C la -(D-Cya)3-OH; hoac

C 1a -(L-Cya)7-OH; hoac

C la -(D-Cya)7-OH; hodc

C la -(L-Asp-L-Cya)4-OH; hoic

C l1a -(L-Asp-L-Cya)s-OH; hodc
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C 1a -[L-Asp(L-Cya)]3-OH; hodc

C 1a -[D-Asp(D-Cya)]3-OH; hoidc

C 1a -[L-Asp(L-Cya)]4-OH; hodc

C la —[(L-Asp)s-(L-Cya)s]-OH; hodc

C 1a—[(D-Asp)s-(D-Cya)3]-OH; hodc

C 1a -[L-Asp(L-Cya)]3-OH; hoac

C 1 -[D-Asp(D-Cya)]s-OH:; hoiic

C 1a -[L-Asp(L-Cya)]4-OH; hoac

C 1a -[D-Asp(D-Cya)]s+-OH; hodc

C la L-Asp(NHCH2SO3H)2; hodc

C 1a D-Asp(NHCH2SO3H):; hodc

C l1a -[L-Asp(NHCH2S03)]3-NHCH2SO3H; hoac

C 1a -[D-Asp(NHCH>S03)]3-NHCH>SO3H;
(vi) nbing2;hoic

n bang 3
(vii) p bang 1; hoic

p bang 2.

Pé tién hoic dé tham khao, cac vi du dai dién vé céc hop chét theo sang ché ¢6
thé duoc viét tit. Vi dy, trong pham vi cua céac vi du dai dién, dé tién tham khao, nhoém
neo (k& ca A c6 cong thirc (I)) va nhom lién két (ké ca mdi L1 ctia cong thire (1)) ¢6 thé
duge thé hién nhu mot nhém, goi 1a Zx hodc Sy. Pic biét, khi cac hop chit theo sang ché
chita nhém c6 cong thitc Z, cac nhom nay 13 cac chat ddn xuét cta axit sialic, trong d6
nhém chire (amino hodc guanidino) thay thé nhon hydroxyl & vi tri 4 ctia nhan axit sialic.
Cai bién nhu vy cho phép cac nhém c6 cong thiic Zx tuong tac véi neuraminidaza cla
virut ‘cﬁm, nhung khong twong tac véi neuraminidaza ciia dong vat c¢6 vi. Didu nay lién
quan dén khia canh an toan khi cic hop chit theo sang ché dugc ding cho cic dong vat
¢6 v ké ca ngudi. Cac nhém c6 cong thire Sy duoc lién két qua nhém 2-hydroxy clia axit
sialic. Cu thé, nhém lién két thio-glycosit dugc st dung cliing véi nhém neo trong cong
thire Sy, nhur 2-S-(CH2)mNHR, ma chéng lai su thily phan bang enzym khi so véi cac
nhém lién két ete twong dwong, nhu 2-O-(CH2)mNHR. Dé dé tham chiéu, cic ciu tric

cla Zx hodc Sy dugce néu dudi day:
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OCONH(OHQ)XNH%—

NH,
Cong thirc Zx
Chu tric Z, | Chir viét tit

X biang 0 Zy
X bang 2 Z3
X bang 3 7oy
X bang 4 Zbp
X bang 5 A
X bing 6 Z
X bang 7 Zh
X bing 8 Zo
X bang 9 Zn
X bang 10 Z1o
X bang 12 Zn

Cong thirc Sy
Chu tric Sy | Chir viét tit
Y bang 6 Se
Y bing 8 Sg
Y bing 9 Sy
Y bang 10 S10
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Y bang 12

S12

P& tién hodc dé tham khao, trong pham vi ciia céc vi du dai dién, cac hgp chat ma

nhém khung B ¢6 cong thirc (I) ¢o thé ngudn gbe tir d6 dugce thé hién van tit nhu duéi

day
Chit viét tit Ciu triic Tén
CHTCA COOH axit cis-1,3,5-
xyclohexantricarboxylic
HoOC COOH
TCA COOH Axit tricarboxylic
HOOC COOH
| PYR Axit pyromellitic
HOOCQ/COOH
HOOC "COOH
PYR-NH-NH- Axit di-pyromellitic v6i
PYR lién két C(O)-NH-NH-
C(O)

5,5’-(hydrazin-1,2-dica-
rbonyl)bis(axit benzen-

1,2,4-tricarboxylic)

Pé tién hodc dé tham khao, trong pham vi ctia cdc vi du dai di€n, nhém neo A,

nhém lién két L' va nhom khung B c6 cong thire (I), co thé dugc thé hién van tit nhu

sau:

Chir viét tit

Cau truc

Chir viét tit

Cau truc
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| PK2 TCA(Zx)2 KI:X PK1 TCA(Zx)2 g\'
HooC cozy Oz
PK1PYR(Zx)2 | Hooo - cozy PK2 PYR(Zx)2 Zy0 0z,
|
2,00 \ COOH HOOC” COOH
CHTCA(Zx)2 COCH CHTCA(Sy)2 COOH
ZyOC* f "CozZ, SyoC Cosy
PK2 TCA(Sy): I/T:y PK1 TCA(Sy)2 9;‘“‘
HOOC Cosy §y0C Cosy
PK1 PYR(Sy)2 000 PK2 PYR(Sy)2 oS
‘ H COS ¥
S ;\*
» HOOC
8,0 X" cooH
CHTCA(Zx)(Sy) cooH CHTCA(Zx)2(Sy
b\ |
$y0C cOZ,
PK1 Z0C Z cood | PK2 $,0C COOH
X
PYR(Zx)2(Sy) \ PYR(Zx)2(Sy)
$,0C zoc
PK2PYR(Zx)2(NHCH2SO3H)> §§ U
HOSCHNH jil/xdca SOH
Zp~ Z
I |
0O 0

Deé tién hodc de tham khéo, trong pham vi cta céc vi du dai di€n, cic hop chat ma
¢6 thé nhom axit hodc nhém anion c6 cong thire (I) c6 ngudn goc tir d6, dugc thé hién

van tat nhu sau:
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Chir viét tit Céu tric Tén
Cya NH, Axit xysteic
Cya-SOsH WSOSH

OH
L-Cya NH, L-Axit xysteic
L-Cya-SOsH WSOSH
OH ,
D-Cya NH, D-Axit xysteic
D-Cya-SOsH C\]/?\/sogﬂ
CH
Asp Axit aspartic
L-Asp NHy Q L-Axit aspartic
s A
\ OH
OH
D-Asp W, D-Axit aspartic
NN,
OH
(L-Asp)s hodc e o
L-Asp-L-Asp-L- W\m
| Asp NH
NH o .
OH
OH

N
P




(D-Cya)s hodc

(D-Asp)z hodc T
| D-Asp-D-Asp-D- WOH
Asp » .
l OH
W o
\ =
OH
OH
(L-Cya)s hogc i
SO3H
L-Cya-L-Cya-L- O\[)\/
Cya

D-Cya-D-Cya-D-
Cya

Q1w
~

k(a\/sosH

NH
SO3H

WS%H

CH
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(L-Cya)7-OH hodc
(L-Cya);

(D-Cya);-OH
(D-Cya);
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L-Asp(L-Cya)-L-
Asp(L-Cya)-L-
Asp(L-Cya)-OH
hoac

[L-Asp(L-Cya)]3

NH;
SO

D-Asp(D-Cya)-D-
Asp(D-Cya)-D-
Asp(D-Cya)-OH
hoac

[D-Asp(D-Cya)]s

NH

| i
N S0gH
JOH

0

O

Asp(NHCH2SOsH)-
Asp(NHCH2SO3H)-
Asp(NHCH2SO3H)2

NH
NHy o
C\'/U\NHCHQSO:ﬁ
NH

o
WNHCH@OP)H
NH o
Wl\ NHCH,S0,4H
NH
|

CH,
I
SOgH

-20-




L-(Asp)(B)-L-
(Asp)(B)-L-(Asp)

D-(Asp)(B)-D-
(Asp)(B)-D-(Asp)

L-(Asp)(B) D-
(Asp)(B)-L-(Asp)

CH
D-Asp(L-Asp)-D- '?HZ 0
| Asp(L-Asp)-D- OW\\NH
Asp(L-Asp) NH MOH
: o OH :
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Céc vi du dai dién vé cac hop chét theo sang ché dugc phac thdo dudi day.

SH Tham chiéu Ciu tric
tham viét tit
chiéu
MDO021 | CHTCA(Z)»- o H
L-Asp COOH
Phén tir COOH
luong z z
1243
o) o)
MD154 | CHTCA(Zo)2 0 ’
e N SO4H
Phan tir | - ~
lrong Asp(NHCH»
SOsH o}
| 1485 D2 NH - HN—
SOzH
Zo ZO
o) o)
MD155 | CHTCA(Zo)2 0 H
] N SO,H
Phantr | >
lrong Asp(NHCH> \
o) N
1485 | SOsHR NH  HN
SO5H
ZQ ZO
o) o)
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S6 Tham chiéu CAu triic
tham viét tit
chiéu
MDO012 | CHTCA(Z)(
Se)
Phan tit o)
S
luong
1534 E
OH
Z Z
0] O
MDO051 | PK2 Z COOH
. TCA(Z)x-[L- 5 H
Phan tir | Asp-L-Asp] 0 o N
lwong | 0 HOOC
1318 N
z HOOC
MD185 | PK2PYR(Zn) SOH o o SOH
2[(D- //J
Asp)(NHCH N 0 0 N
Phan tr | 2SO3)2]2 § R H
i Y
[ 1852 SOH 6 N N O SO
| |
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HN

S6 Tham chiéu CAu tric

tham viét tit

chiéu
MD314 | CHTCA(Zo)-

L-Asp(L-
| Phan tir | Cya)-L-Asp-
luong (L-Cya)-L- SORH
1982 Asp(L- Cya) N L“/
H SO3H
o L(

MD317 | PK2 0 o o 0
TCA@Z)-[D- o/( _(CH,)eNH HN(H2C)s «_ >\C;
Asp-D-Asp] N N ~ OH

Phan t& HO 0 cooH

HOOC
luong jﬁHN / o "MINHAC
1318 E o NH
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Sé Tham chiéu Céu tric
tham viét tit
chiéu
MD342 | PK2 o0 0
TCA(Zo)- Z, Z,
[D-Asp-D-
Phan tr | Cya]s-OH
luong o
2208 NH
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S6 Tham chiéu CAu tric
tham viét tht
chiéu
MD343 | PK2 0 Q
TCA(Zo)2- Z, Z
[D-  Cyals-
Phan t¢ | OH
luong 0
1597
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MD344 | PK2 o Q
TCA(Zo)2[(D Z Z,
-Asp)aD-

Phan tir | Cya)s]-OH

0
lwong
NH,
2058 :
OY\/COOH
NH
OY\/COOH
NH
OY:\/COOH
NH
OY:\/COOH
NH
OY?\/SO:,H
HY
OY\/S%H
NH
OY:\/SOSH
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MD345 | PK2TCA(Zo)

(0] O O 0]
»-[D-  Cya /U\ _~(CHa)gNH HN(HZC)a\N /”\

(SOsH)]7- 9 N H 2
Phanta | OH 0 COOH HOOC o H
luong HO ‘ © l on
BaHN - NH “ng
2201 H T e
HNYNH o HNYNH
NH, NH  SOsH NH,
OY:\/SOSH
NH
oY\/S%H
NH
OWSO3H
NH
OY;\/S%H
HN
o\[/?\/som
NH
OY:\/SO;;H
OH

MD348 | CHTCA(Zo):
-[D-Asp(D- i 0

Cya)-D- O/MN/(CHQSNH
Phan t¢ | Asp(D-Cya)- H
D-Asp(D- HO ° coon
luon
uong Cya)]-OH HO I
1982 AcHN :

H,N
o B W OH
N
H sosH
NH 0 0
0 N OH
N
H
OH 0
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Phén tur
| luong

2248

CHTCA(Zo)[
D-Asp(D-
Cya)-D-
Asp(D-Cya)-
D-Asp(D-
Cya)-D-
Asp(D-
Cya)]-OH

OH
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MD352 | PK2 0 0
' PYR(Z.)2[D-
Cya];COOH 7 2
Phan tt |
HO NH
lugng
1994 5 Iz

o

SO4H

?

oz
T

;O
(7]
O
%)
T

iz

o
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MD356 | PK1 oH
PYR(Zn)>-
[D-Cya-D- HO,S 0
Phan tr | Cyal2 =
1940 HO5S = ©
| g 0 0
i 2,
z, NH
o} o} %
OY_\/S%H
AH
Y_\/S%“
| MD357 | PK2
PYR(Zn)2-D-
. Cya-D- Zn Zn
Phan ttr | Cyal2
HN NH
lwong
1854 HO3S 0 0 O§;v803H
NH
HO3S\A : SO3H
COOH HOOC/\/ :
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MD358 | PK1

OH
PYR(Zn)2[L-
, Asp-L-Asp- HOOC o
Phén t¢ | L-Asp]2
leong | /YK
HOOC
1940
HOO C/\'/K
NH
Oﬁo/l\/COOH
NH

Oﬁ/k/COOH
NH
Oﬁ)\/COOH
OH
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MD359 | PK1
PYR(Zn)2[(D /\/j\
-Cya)3-OH]» HO3S E
Phan tir HN
luong /\/K
HO,S x o
2158 =
HN
H 033/\/&0
g o) o)
HN z
Z, NH
o) o\‘lj/é\/soaH
|
NH
OY;\/SO‘*H
NH
OYE\/SO3H
| OH
MD371 | PKl1
PYR(Zn)Z‘ /\/‘K
[D-Asp-D- HOOC I
Phan tt | Asplz HN
luong /\/K
HOOC - 0
1710 = 0 0
HN z
Z, NH
5 o £

COOH

Y\/COOH

O
z_§
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MD373

Phan tir
lugng
1940

PK1
PYR(Zn)2'
[D-Asp-D-
Asp-D-Asp]z

HOOC/\/K

HOOC
HN
HOOC//\\E/J§§O
e 0
HN z
z, NH
0 o EZ

COOCH

Y\/COOH
Y\/COOH

{4

|ll|Z
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MD376 | PK1
PYR(Zn)2- /\/K
[D-Asp-D- HoOC

Phan t& | Asp-D-Asp-

lugng D-Asp]2

2170

HOOC

Hooc/\/g

leu
ZHIn
(@)

_

v
(@]
(@]

HOOC

T
=

N
]

2z N
T >

o
o

{4

COOH

Y\/COOH

COOH

||||Z

]
T

Thuét ngit "alkyl" dugc str dung riéng ré hodc két hop trong ban mo ta nay dé chi
nhém hydrocacbon no mach thang hoic mach nhanh. Thuat ngit "Ci.12 alkyl" dugc dung
dé chi nhém nhu vay chira tir mot dén muoi hai nguyén tir cacbon va "alkyl thp" duoc
ding dé chi nhém Ci.6 alkyl chira tir mot dén sau nguyén tir cacbon, nhur metyl ("Me"),
.etyl ("Et"), n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl va cdc nhém tuong
. .

Thuét ngit "xycloalkyl" dugc dung dé chi vong cacbon khong thom, vong cacbon
no khong thom. Thuét ngit "C4-9 xycloalkyl", chéng han, dugc dung dé chi nhém nhu
vay co tu 4 dén 9 nguyén tir cacbon. Céc vi du bao gdm xyclobutyl, xyclopentyl va

xyclohexyl.
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Thuat ngit "alkenyl" duwgc dung dé chi hydrocacbon mach théng hoac mach nhanh
chtra mot hoic nhidu lién két doi, tot hon 1a mot hodc hai lién két d6i. Thuat ngit "C2-12
alkenyl", vi dy, dugc dung dé chi nhom nhu vay chira tir hai dén mudi hai nguyén t
cacbon. Cac vi du v& alkenyl bao gdm alyl, 1-metylvinyl, butenyl, iso-butenyl,
1,3-bi1tadienyl, 3-metyl-2-butenyl, 1,3-butadienyl,. 1,4-pentadienyl, 1-pentenyl,
1-hexenyl, 3-hexenyl, 1,3-hexadienyl, 1,4-hexadienyl va 1,3,5-hexatrienyl.

Thuat ngt "alkynyl" dugc ding d chi hydrocacbon mach thing hoic mach nhanh
chtta mot hoic nhidu lién két ba, t6t hon 1 mot hogc hai lién két ba. Thuat ngit "C2-12
alkynyl", vi du, duwoc ding dé chi nhém nhu vay chira tir hai dén muoi hai nguyén tix
cacbon. Céac vi du bao gdm 2-propynyl va 2- hodc 3-butynyl.

Thuét ngit "alkoxy" nhu dugc sit dung riéng ré hodc két hop dé chi nhom alkyl
mach thang hodc mach nhanh lién két cong hoéa tri thong qua lién két oxy (-O-) va cac
thuét ngit "Ci-6 alkoxy" va "alkoxy thdp" chi cac nhém chira tir mdt dén sdu nguyén tir
cacbon, nhu metoxy, etoxy, propoxy, isopropoxy, butoxy, t-butoxy va cac nhém tuong
tu.

Thuat ngﬁ "xycloalkenyl" dugc ding dé chi cic nhém alkenyl vong c6 mot nhan
vong hodc nhiéu nhan ngung tu, va it nhét mot diém khoéng no bén trong, t6t hon 12 két
hop 4 dén 11 nguyén tt cacbon. Céc vi du vé céc nhém thich hop xycloalkenyl bao gdm,
vi du, xyclobut-2-enyl, xyclopent-3-enyl, xyclohex-4-enyl, xyclooct-3-enyl, indenyl va
cac nhom tuong tu.

Thuét nglt "axyl" dugc dung dé chi cac nhém H-C(O)-, alkyl-C(O)-, xycloalkyl-
C(0)-, aryl-C(O)-, heteroaryl-C(O)- va heteroxyclyl-C(O)-, khi alkyl, xycloalkyl, aryl,
vheteroaryl va heteroxyclyl dugc bdc 19 trong ban mo ta nay.

- Thuét ngit "aryl" dugc dung dé chi cac nhan h_oaflc cac hé nhan thom (khong di
vong) vong cacbon. Cac nhén thom c¢6 thé 1a cac hé nhan mot vong hoc hai vong. Cac
nhén thom hodc cac hé nhan thom thudng dugc cAu thanh béi 5 dén 10 nguyén tir cacbon.
Céc vi du vé cac nhom thich hop aryl bao gbm, nhung khong chi gi6i han &, phenyl,
biphenyl, naphtyl, tetrahydronaphtyl, va cac nhom tuong tu.

Thuét ngit “alkylen” dugc dung @& chi gbc hydrocacbon no mach nhanh hodc mach
théng hodc mach vong c6 hai tdm géc héa tri mot thu dugce b%mg cach loai bd hai nguyén
tir hydro ra khoi cing mdt nguyén tir cacbon hodc hai nguyén tir cacbon khac nhau cta

alkan gdc. Vi dy, nhém alkylen c6 thé 6 1 dén 20 nguyén tir cacbon, 1 dén 10 nguyén tir
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cacbon, hodc 1 dén 6 nguyén tir cacbon. Céc gbc alkylén thuong bao gbm, nhung khéng
chi gi6i han 6, 'metylen (-CHz-), 1,1-etyl (-CH(CH3)-), 1,2-etyl (-CH2CHa-), 1,1-propyl
(-CH(CHCH3)-), 1,2-propyl (-CH2CH(CHs)-), 1,3-propyl (-CH2CH2CH»-), 1,4-butyl
(-CH,CH>CH2CH>-), va cidc nhém tuong tu.

Thuét ngit “alkenylen” dugc dung @& chi gdc hydrocacbon khong no, mach nhénh
hodc mach thing hoic mach vong c6 hai tAm gbc hoa tri mot thu duge bang cach loai bd
hai nguyén tir hydro ra khéi cing mdt nguyén tir cacbon hodc hai nguyén tir cacbon khac
nhau cta alken gbc. Vi du, va nhém alkenylen c6 thé ¢6 1 dén 20 nguyén tir cacbon, 1 dén
10 nguyén tir cacbon, hodc 1 dén 6 nguyén ti cacbon. Cac gbc alkenylen thudong bao gbm,
nhung khong chi gidi han &, 1,2-etylen (-CH=CH-).

Thuét ngit “alkynylen” dugc dung @8 chi gbc hy&rocacbon khong no, mach nhéanh
hoac mach théng hodc mach vong c6 hai tdm géc hoa tri mét thu duoc bf?mg cach loai bo
hai nguyén tir hydro ra khoi cing mdt nguyén tir cacbon hodc hai nguyén tir cacbon khéc
nhau alkyn gbc. Vi du, nhém alkynylen c6 thé ¢6 1 dén 20 nguyén tir cacbon, 1 dén 10
nguyén tir cacbon, hodc 1 dén 6 nguyén tir cacbon. Céc gbc alkynylen thuong bao gom,
nhung khong chi giéi han 6, axetylen (-C=C-), propargyl (-CH2C=C-), va 4-pentynyl
(-CH,CH2CH,C=CH-).

Thuat ngit “arylen” dé chi gbc aryl c6 hai tim gdc hoa tri mot thu duoc tir viée loai
bd hai nguyén tir hydro ra khéi cing mdt nguyén tir cdcbon hodc hai nguyén tir cacbon khac
nhau lhoac cac nguyén tr khac loai ciia nhom aryl gbc.

Céc thuét ngit "halo" va "halogen" dugc dung dé chi cac nhom flo, clo, bromo va
iodo.

Thuét ngit nhom "halo alkyl" c6 mot hodc nhiéu nguyén tir hydro trén nhém alkyl
duoc thé bang halogen.

Thuét ngit "heteroaryl" dugc dung dé chi nh6m vong cacbon thom héa tri mot, tbt
hon 12 c6 tir 2 dén 10 nguyén tir cacbon va 1 dén 4 nguyén tir khac loai dugc chon tir cac
nguyén tlr oxy, nito va luu huynh trong nhan. Tét hon, néu nguyén tir khac loai 14 nito.
Céc nhom heteroaryl niy c6 thé c6 mot nhan don nhét (vi dy, pyridyl, pyrolyl hozc furyl)
hogc nhidu nhan ngung tu (vi dy, indolizinyl, benzothienyl, hodc benzofuranyl).

Thuét ngit "heteroxyclyl" dugc dung dé chi nhom no hoic khong no héa tri mot

¢6 mdt nhan hodc nhiu nhan ngung ty, tét hon 13 nim trong khoang tir 1 dén 8 nguyén
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tir cacbon va tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, luu huynh, oxy, selen
hodc phospho trong nhén.

Thuét ngit "duoc thé tiy y" c6 nghia 1a mdt nhom co thé bao gém mot hodic nhiéu
phin tir thé. Mot hodc nhiéu nguyén tir hydro trén nhoém nay c6 thé dugc thé bang cac
.phén ttr thé doc 18p duge chon tir cac halo (vi du halo alkyl nhu —CF3 hodc —CF,H),
Cisalkyl, Ca-alkenyl, Ca-salkynyl, -(CHz)yCs.7xycloalkyl, -(CH2)vCa.7xycloalkenyl, -(C-
Ha)aryl, -(CHz)vheteroxyclyl, -(CHz)vheteroaryl, -CeHaS(0)4C1-6alkyl, -C(Ph)s, -CN, --
OR, -O-(CH2)16-R, -O-(CH2)1.c-OR, -OC(O)R, -C(O)R, -C(O)OR, -OC(O)NR'R-
" _NR'R", -NO,, -NRC(O)R', -NRC(O)NR'R", -NRC(S)NR'R", -NRS(O)R', -NRC(O-
YOR', -CANR)NR'R", -C(=NOR")R, -C(=NOH)NR'R", -C(O)NRR", -C(=NCN)-NR'R-
" _C(=NR)NRR", -C(=NR")SR", -NR'C(=NCN)SR", -CONRSO:R', -C(S)NR'R", -S(-
O)qR, -SO2NR'R", -SO,NRC(O)R', -OS(0)2R, -PO(OR)2 va -NO; trong d6 v bang 0 dén
6,q bé‘mg 0 dén 2 va mdi nhém R, R' va R" ddc 14p dugc chon tir H, Ci.salkyl, Ca-¢alkenyl,
Casalkynyl, Csxycloalkyl, Cs.7xycloalkenyl, aryl, heteroxyclyl, heteroaryl, Ci-salkyl-
aryl, .C1.6alky1heteroary1, va Crealkylheteroxyclyl, trong d6 alkyl, alkenyl, alkynyl,
xycloalkyl, xycloalkenyl, aryl, heteroxyclyl, heteroaryl, Ci.alkylaryl, Cisalkylhetero-
aryl, hoic Ciealkylheteroxyclyl, c6 thé duoc thé tuy ¥ bing mot dén sau nhém gidng
nhau hoic khac nhau duoc chon tir halogen, hydroxy, alkyl thap, alkoxy thip, -CO.H,
CF3, CN, phenyl, NH; va -NOy; hodc trong d6 R' va R" dugc gén vao cung mdt nguyén
i nito, ching c6 thé, cing véi nguyén tir ndy ma ching gén VAo, tao ra nito chira nhan
di vong chira nito ¢6 5 dén 7 thanh phan.

Trong danh muc cac nhém chirc ¢6 kha nang da dugc boc 19 trong ban mo ta nay,
khi mot nhém nhét dinh chira hai hogc nhidu nhém phy, vi du, cic phan nhém c6 thé
duoc liét ké & dinh dang [phan nhém A][phan nhém B] nhu & alkylaryl, hodc [phén nhom
A][phan nhém B][phan nhom C] nhu & aryloxyalkyl, thir tw cua cac phan nhom khi chiing
dugce liét ké trén day khong chi gioi han & thir ty ma cﬁt’mg dugc thé hién. Do d6, nhém
¢6 hai phan nhém duge xéc dinh 1a [phén nhém A][phan nhém B], nhu alkylaryl, duogc
du dinh chi nhém c6 hai phan nhom dugc xac dinh 1a [phan nhém B][ph&n nhom A],
nhu arylalkyl.

Thuat ngft “khong ddi xtng” dugc ding dé chi cac phan tr ma c6 tinh chit khong
chdng 14n véi anh qua guong cua chung, trong khi thuat ngit “phi bét dbi xtng” dugc

ding dé chi cac phan tir ma c6 thé chong lan v6i dnh qua guong cua ching.
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Thuét ngit “céc chit ddng phan lap th8” duoc ding dé chi cac hop chét ma c6 cdu
tao héa hoc gidng hét nhau, nhung khac nhau v& su bd tri cia cac nguyén tir hodc cac
nhom trong khong gian.

Thuét ngit “chét ddng phan khong d6i quang” dugc dung dé chi chét déng phan
1ap thé c6 hai hoic nhiu tAm khong d6i xtmg va cc phén tir cia chung khong 13 anh
qua guong cua nhau. Cac chét dong phan khong dbi quang c6 cac tinh chét vat 1y khac
nhau, vi du, nhiét do0 noéng chay, nhiét do soi, cac tinh chét phé, va hoat tinh phan Gng.
Céc hén hop gdém céc chét dong phan khong d6i quang c6 thé tach theo cic quy trinh
phén tich phan giai cao nhu dién di va sic ky.

Thuét ngit “chét ddng phan dbi anh” dugc dung d8 chi hai chit ddng phén 1ap thé
ctia hop chat ma khong 14 anh chdng chap qua guong clia nhau.

Cac dinh nghia héa hoc lap thé va céc quy u6c dugc ding trong ban md ta nay
no6i chung tudn theo cac tai liéu: S. P. Parker, Ed., McGraw-Hill Dictionary of Chemical
Terms (1984) McGraw-Hill Book Company, New York; va Eliel, E. and Wilen, S.,
Stereochemistry of Organic Compounds (1994) John Wiley & Sons, Inc., New York.
Nhiéu hop chit hitu co tdn tai & dang quay quang, tirc 1a ching c6 kha ning quay mit
phing c6 4nh sang phan cyc. Trong phin mé ta hop chét quay quang, cic tiéntd Dval
hodc R va S duge ding dé biéu thi cAu hinh tuyét d6i ciia phan tir so v6i (cac) tim khong
d6i xtmg ctia né. Céac tién t& d va 1 hodc (+) va (-) dugc dung dé chi d4u chiéu quay cta
'mat phéng phén cuc 4nh séng theo hop chét nay, trong d6 (-) hodc 1 c6 nghia 1a hop chét
nay quay trai. Hop chét c6 tién t6 (+) hodc d quay phai. Péi v6i cong thirc hoa hoc nhét
dinh, cac chit ddng phén 1ap thé nay 1a gidng hét nhau chi khac chung 13 4nh qua guong
ctia nhau. Chét ddng phan 14p thé cu thé con c6 thé dwoc goi 1a & dang chit dong phan
d6i anh, va hon hop gbém céc chét ddng phén nay thuong duge goi 1a hdn hop ddng phan
dbi anh. Hén hop gdm cac chét ddng phan dbi anh theo ty 1& 50:50 duoc goi 1a hon hop
triét quang hodc chét trié¢t quang, ma co thé xay ra khi khong chon loc vé mat 1ap thé
hodc déc thu lap thé trong phan tng héa hoc hodc quy trinh hoa hoc. Cac thuat ngit “hdn
hop triét quang” va “chat triét quang” dugc ding dé chi hdn hop theo ty 1 phan t&r gam
ngang bang gdm hai loai chit ddng phan db6i anh, khong c6 hoat tinh quay quang.

Thuét ngit c4c axit amin va cac chit dan xuit ciia chiing dwgc ding trong ban md

ta ndy c6 thé dugc thé hién van tat theo ma ba chit cai-hodc ma mét chir cai twong tng
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ctia chiing khi thich hop. Vi dy, axit xysteic trong ban md ta nay c6 thé dugc goi 1a Cya,
Cyst hodc Cyst-SO3H, axit aspartic c6 thé duoc goi 1a Asp.

Tét hon, néu cac mubi clia cac hop chit theo sang ché 1a dugc dung, nhung c6 thé
thiy riang cac mudi khéng duge dung cling ndm trong pham vi clia sang ché, vi chiing c6
thé dung lam céc chét trung gian trong qué trinh didu ché cac mudi duge dung.

C6 thé thiy ring cac hop chét theo sang ché, va cac mudi nay ctia ching, c6 thé
duge trinh bay & dang céac chit din xuét dugce dung. Thuat ngit "chét dAn xuét dugc dung"
bao gdm cac este, Cac tién duoc chit, cac solvat va cé.c hydrat dugc dung cua cic hop
chét c6 cong thirc (1), hodc cac mudi cta chiing. Céc chit din xuét duge dung c6 thé bao
gém hydrat hodc hop chét hoc tién duoc chét dugc dung bét ky khac ma, sau khi dung
cho dbi twong, c6 kha ning tao ra (truc tiép hodc gidn tiép) hop chét theo sang ché, hodc
chét chuyén héa c6 hoat tinh hodc gbc cia chung.

Cac mubi duge dung bao gém cdc mudi cOng axit, cac mudi cong bazo, va cac
muébi ciia amin bac bbn va pyridini. Cac mudi cong axit duge tao ra tir hgp chit theo sang
»ché va axit v co ho#c hitu co duge dung bao gém, nhung khong chi giéi han 6, cic axit
clohydric, bromhydric, sulfuric, phosphoric, metansulfonic, toluensulphonic,
benzénsulphonic, axetic, propionic, ascorbic, Xitric, malonic, fumaric, maleic, lactic,
salixylic, sulfamic, tartric hodc cdc axit amin. Ion trai ddu cua amin bic bdn va cac
pyridini bao gém clorua, bromua, iodua, sulfat, phosphat, metansulfonat, xitrat, axetat,
malonat, fumarat, sulfamat, va tartrat. bazo cac mubi cdng bao gém, nhung khong chi
gi6i han &, cac mudi nhu natri, kali, canxi, lithi, magie, amoni va alkylamoni. Ngoai ra,
céc nhom chira nito kiém tinh c6 thé dugc tao bac bdn bdi cac tic nhan nhu halogenua
cta alkyl thap, nhu metyl, etyl, propyl, va butyl clorua, bromua va iodua; dialkyl sulfat
nhu dimetyl va dietyl sulfat; va cac chét khac. Cac mudi nay co thé duoc tao ra theo cach
d4 biét, vi du, bing cach xir ly hop chét nay bang axit hodc bazo thich hop véi su ¢6 mit
ciia dung mdi thich hop.

Céc hop chét theo séng ché co thé ¢ dang tinh thé'va/hoic solvat (vi du, cac hydrat)
va du dinh réng ca hai dang nay ndm trong pham vi cua sing ché. Thuat ngit "solvat" 12
phtrc gdm ty luong bién dbi tao duge boi chét tan (theo sdng ché 12 hop chét theo séng
ché) va dung mdi. Cac dung mdi nay khong nén can tré hoat tinh sinh hoc cta chét tan.
Céc dung mdi co thé dugc, béng cach 1am vi du, nudc, etanol hodc axit axetic. Cac

phuong phép solvat hoa thudng da dugce biét trong linh vuc k§ thuat nay.
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Thuat ngit "tién dugc chit" dugc ding véi nghia rong nhét ctia n6 va bao ham céc
chét din xuit ma dugc chuyén hoéa in vivo thanh cac hop chét theo sang ché. Cac chét
dAn xuét nay d& dang dugc tao ra ddi véi ngudi co hiéu'biét trung binh trong linh vuc k¥
thudt nay, va bao gbm, vi du, cic hop chét trong d6 nhém hydroxy tu do dugc chuyén
hoéa thanh chét dan xuit este hoic nhan nguyén ti nito duge chuyén héa thanh N-oxit.
Céc vi du v& este cac chit din xuét bao gdm alkyl este, phosphat este va cac chit dugc
tao ra tlr axit amin, t6t hon 13 valin. Hop chit bat ky ma 1a tién dugc chit ctia hop chét
theo sang ché nim trong pham vi va y tudng cla sang ché.

Thuét ngit "este dugc dung" bao gém cac este chép nhén duge vé mit sinh hoc
ctia hop chit theo sang ché nhu cic chét din xuit axit sulphonic, phosphonic va
carboxylic.

Do d6, theo khia canh khac, sang ché @& xuét tién duoge chét hodc este dugc dung
cla qu chét theo sang ché hodc hodc mudi cia né.

C6 thé thiy rang cac hop chit theo sang ché co it nhat mot tAm bit dbi xung, va
do d6 c6 kha ning ton tai & nhidu hon mot dang ddng phén 1ap thé. Sang ché mé rong
dén moi dang riéng 1& va dén hdn hop clia chiing, ké ca céac chét triét quang. Cac chét
ddng phén c6 thé duge tach mot cach thuén tién theo phuong phap sc ky hodc bang cach
str dung tic nhin phéan giai. Theo céach khac, tirng chit ddng phan c6 thé dugc didu ché
theo téng hop bit dbi ximg bang cach sir dung cac chit trung gian khéng dbi xing. Néu
hop chit nay c6 it nhat 1 mot lién két doi cacbon-cacbon, thi c6 thé xay ra & dang Z- va
dang E v6i tit ca cac dang ddng phan ciia cac hop chit dugc bao ham trong sang ché.

. Sang ché con bao gém mudi hoic chét dan xuét dugc dung este, solvat va/hodc
tidn duoc chit nhw dugc dung & phuong thap néu trén theo séang ché.

Theo khia canh khéc, sang ché dé xuit dugc phdm ma chta lwgng hitu hidu dé
diéu tri bénh ctia mot hodc nhiéu céc hop chét néu trén hoidc mudi duge dung cda n6, bao
gbm cac chét din xuét duge dung ciia ching, va tuy ¥ chit mang duoc dung hoic chét
pha lodng.

Theo khia canh khéc, sang ché dé xut céc dugc phim dé dung trong viéc didu tri
hoidc phong ngira nhiém virut cum, dugc phim nay chtra lugng hitu hiéu cta hop chét
theo sang ché, hodc mudi duge dung cia ching, bao gém chét din xuit dugc dung cua

chiing, va tuy y chit mang duge dung hogc chit pha loang.

-50-



35704

Thuat ngit "dugc phim" nhdm bao gdm ché phim chira hoat chét véi nguyén liéu
bao nang & dang chit mang, dé tao ra vién nang trong d6 hoat chét (c6 hoic khong c6
chit mang khic) duge bao quanh boi cac chét mang.

Céc dugc phdm hoidc cic ché phim bao gdm cac dang thich hop dé dung qua
duong miéng, dudng truc trang, duong miii, khu tra (ké ca dang dit trong mé va dudi
[uoi), qua dudng Am dao holic ngoai dudng tidu hoa (ké ca tiém bap, dudi da va qua
duong tinh mach) hodc & dang thich hop dé dung bang cach khi dung hodc bom. Theo
mdt phuong 4n, cac hop chit theo sang ché dugc bao ché dé khi dung/khi dung, dung
qua dudng miéng, dung trong miii, ding trong khoang mang bung, dung qua dudng tinh
mach hodc tiém bap.

Céc xem xét chung vé viée bao ché va/hoic san xuét céc tac nhan cia cac duge
phém ¢ thé duge théy, vi duy, trong tai liéu: Remington’s Pharmaceutical Sciences,
Sixteenth Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1980), va
Remington: The Science and Practice of Pharmacy, 21st Edition (Lippincott Williams
& Wilkins, 2005).

Theo mot phuong an, cac duge phdm va céc ché phim theo sang ché c6 thé duoc
'dimg cho nguoi cé nhu cAu diéu tri theo phuong phap phén phéi bét ky thich hgp nhu
khi dung, bom hoéc phan phéi trong miii. Cac phuong phép thich hop dé khi dung, bom
hodc dung trong miii la da biét dbi véi ngudi co hiéu biét trung binh trong linh vuc k¥
thudt nay.

Theo mét phuwong an, cac dugc phdm hodc céc ché pham chira c4c hop chét theo
sang ché c6 thé & dang thich hop @& dung bang cach khi dung hogc bom. Vi du, cac dugc
phim hodc céc ché pham chira céc hop chét theo sang ché c6 thé duge bao ché ¢ dang
bot kho, dung dich, huyén phti hoic sol khi dé khi dung ho#ic bom qua miéng hogc miii.
Céc ché phim thich hop dé ding sol khi hogc bdt khd c6 thé dugc bao ché theo cac
phuong phap thong thuong va co thé dugc phan phdi cling véi cac duge chét khac nhu
céc hop chit néu trén dugce ding trong viéc diéu tri hodc phong nglra cac dang nhiém
nhu duqc bdc 10 trong ban mo ta nay.

Theo mot phuong an, cac dugc phdm hodc cong thirc chira cac hop chét theo sang
ché c6 thé duge ding nhd may khi dung bot kho. Cac loai méy khi dung bot kho dé dugce
boc 16 trong linh vuc k¥ thuét nay ¢ thé dugc str dung, ciing nhu dang bao c6 kich thuée

micro cta cac vién nén di duogc nén ding tinh hodc cac phién thudc ¢ hodc khong co
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céc chét két dinh tro nhu lactoza c6 thé duge sir dung. Phuong phap ding nay la cach
phan phdi dic biét nhanh dén phdi. Khi hop chét theo sang ché dugc cung cip & dang
b6t khd, n6 c6 thé c6 mit riéng 16 hodc trong hdn hop véi chit pha lodng dugc dung thich
hop nhu tinh bot, cac chat din xuét cia tinh bdt nhu hydroxypropylmetyl xenluloza hodc
polyvinylpyrolidin (PVP), cac chit dan xuét ctia du’éﬂg nhu manitol hodc lactoza. Ché
phém bot co thé duoc trinh bay & dang lidu lugng don vi, vi dy, trong cdc vién nang hodc
khay vi du gelatin hodc tao dang géi déo mém hodc go6i vi thudc ma bot c6 thé dugc dung
tir 36 nho dung cu khi dung, hodc & dang nhiéu liéu tir, vi du, dung cu chira bot.

Pé khi dung céc giot nho, suong va sol khi céac thiét bi khac nhau nhu méy khi
dung hodc ma tao sol khi nén 4p luc 1a dé mua dugc. Ngoai ra, cic thiét bi nay c6 thé c6
ddng hd do dé cip lidu déu.
| T4t ca cac may khi dung c6 thé dugc thiét ké va cdu tao dé phan phdi céc phén tir
16ng hodc ran dén niém mac cua miii ciing nhu dudng ho hép trén va/hoic dudng hd hip
dudi.

Theo phuong an khéc, céc duge phim hoic ché pham chtra cac hop chét theo sang
ché c6 thé duge dung bang cich khi dung hodc bom theo cach khi dung sol khi wét. Vi
du, c4c duge pham hodc ché pham chira cac hop chét theo sang ché c6 thé dugc bao ché
dé dung theo cach khi dung sol khi uét trong mdy khi dung do trude.

Theo phuong an khéc nita, cdc dugc phim hoic cic ché phim chira c4c hop chit
theo sang ché 12 & dang thich hop dé ding trong miii. Cac duogc pham dung trong miii
duoc bdc 10 trong ban mo ta nay ¢ thé dugc dung & dang xit hodc giot. Do do, céc bao
g6i thwong mai thich hop chira ché phdm diing trong mii c6 thé & dang vt chira xit bét
ky da biét trong linh vyc k§ thuat nay. Theo mot hodc nhiéu phwong 4n, cic ché pham
theo séng ché c6 thé dugc ding nho thiét bi xit hodc vt chira. Cc thiét bi xit theo séng
ché ¢6 thé 13 hé théng mot lidu don vi hodic hé thong nhiéu liéu, vi dy, chira binh, bom
va/hodc cum. Cac thiét bi xit nay 1 sin c6 trén thi trudong. Céc thiét bi xit thuong mai
thich h(yp bao gdm céc thiét bi sin c6 tir Nemera, Aptar, Bespak va Becton-Dickinson.
Céc cach thirc thich hop khéac dé ding cac dugc phdm hoic cic ché phim trong miii theo
sang ché bao gbm dung qua thiét bi nhé giot, bom tiém, binh bop, va cac cach bét ky
khéc d3 biét trong linh vuc k¥ thudt nay dé dung chit 16ng vao niém mac clia miii theo

cach chinh xac va ldp lai.
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Céc hop.chét theo sang ché ciing c6 thé dugc ding & nhidu dang lidu ding qua
duong miéng va ngoai duong tiéu héa. Céac dang lidu dudi day c6 thé bao gdm hoat chét
13 hop chit theo séng ché hodic mubi duge dung ctia hgp chit theo sang ché 1a diéu hién
nhién déi vi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay.

Céc duge phim hodc cac ché phdm chira cc hop chit theo sang ché c6 thé & dang
ché phim v6 tring 8 tiém, nhu nudce vo tring dé tiém hodc huyén phii nhon. Huyén phu
nay c6 thé duoc bao ché theo cach da biét trong linh vuc k¥ thuat nay biang cach stt dung
chét phan tan hodc chit thim w6t hodc chit tao huyén phil thich hop da dugc néu trong
ban md ta nay. Dugc phim vo triung dé tiém con c6 thé 1a dung dich hodc huyén phii v6
trl‘mg. d8 tiém trong chét pha lodng hodc dung mdi khéng doc duoc chdp nhan dé ding
ngoai dudng tiéu hoa, nhu dung dich trong 1,3-butan-diol hodc duoc bao ché & dang bot
da dugc déng khod nhanh. Trong s cac chat din va cac dung mdi chap nhan duge ma c6
thé st dung dugc c¢6 nuéc, dung dich Ringer va dung dich natri clorua ding truong.
Ngoai ra, dau khéng bay hoi vo trung ¢ thé dugc dung mot cach thuén tién lam dung
moi hodc mdi trudng tao huyén phu. Nhim muc dich ndy, diu nhe khong bay hoi bét ky
c6 thé duogc sir dung bao gdm monoglyxerit hodc diglyxerit tdng hop. Ngoai ra, cic axit
béo nhu axit oleic ¢6 thé dugc dung theo cach khac d8 bao ché thudc tiém. Hon thé nita,
céc ché pham thich hop dé dung ngoai dudng tiéu hoa bao gdm dung dich tiém v0 tring
trong nude hodc khong chira nudc ma cd thé chira cac chit chdng oxy héa, cac dung dich
dém, c4c chét khang khuin va céc chét tan ma khién cho ché phim dang truong v6i méau
cla nguoi nhéﬁ du kién; va céc loai huyén phi v6 trung trong nude hodc khong chira
nuée ma co thé bao gdm céc tic nhan tao huyén phii va céc tac nhan lam dic.

Céc duge phim hodc cic ché pham chira cac hop chét theo sang ché con c6 thé
duoc dung qua duong miéng, vi du, cic vién nén, cac vién det, cac vién ngdm, cac huyén
phu trong nude hodc trong dAu, bot hoic hat c6 thé phén tan dugc, cac loai nhil tuong,
vién nang ciing hodc vién nang mém, siro hoic cdn ngot co thé dugc diéu ché. Céc dugc
phém nhim dé dung qua dudng miéng c6 thé duoc bao ché theo phwong phap bat ky da
‘biét trong linh vuc bao ché dugc phém va cac dugc phém nay co thé chtra mot hoic nhiéu
tac nhan bao gém cac chét tao ngot, cac tac nhan tao vi, cac tdc nhén tao mau va céc chit
bao quan, d& tao ra ché phim d& dung.

Céac hop chét theo sang ché, cung voi ta dugc, chét mang, hodc chét pha loang

thong thuong, cod thé dugc dua vao dang dugc phém va lidu luong don vi cua chiing, va
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& dang d6 c6 thé dugce ding & dang rén, nhu c4c vién nén hodc nhdi cac vién nang, hoic
chét 16ng nhu dung dich, cac loai huyén pht, céc loai nhil twong, cac loai cdn ngot, hoic
céc vién nang dwoc nhdi ching, tht ca dé dung qua dudng miéng, & dang vién dat hiu
mon dé ding qua dudng truc trang; hodc & dang dung dich vo tring dé tiém truyén dé
dung ngoai duong tiéu hoa (ké ca dudi da).

' Cac dugc phim nay va cac dang 1idu don vi cta ching c6 thé bao gdbm cac thanh
phan thong thuong theo cac ty 1€ thong thuong, c6 hodc khong c6 cac hoat chit bd sung
hodc cac thanh phén co ban, va cac dang lidu don vi nay co thé chua lugng hitu hi€u
thich hop bt ky ctia hoat chit phi hop véi khoang lidu luong du tinh ding hing ngay.
Céc ché phém chira muoi (10) miligam hoat chét hoic, hoic rong hon, 0,1 miligam dén
mdt trdm (100) milligam, cho mdi vién nén, 1a céc dang lidu don vi dai dién thich hop.

Dé bao ché cac dugc phim tir cac hop chit theo sang ché, cac chit mang dugc
dung c6 thé 12 rin hoic long. Cac ché phém dang rin bao gé)m bot, vién nén, vién tron,
vién nang, vién con nhdng, vién dit hdu mon, va hat phén tan dugc. Chét mang rin c6
thé 13 mot hodc nhiéu chit ma con c6 thé hoat dong nhu chét pha lodng, tac nhan tao vi,
chéit hoa tan, éhét lam tron, tac nhan tao huyén phu, chét két dinh, chit bao quan, chét
gdy rd vién nén; hodc nguyén li€u bao nang.

‘(3 bot, chit mang 1a chét rin dugc nghién min ma duoc két hop véi thanh phﬁn
hoat tinh da duoc nghién min.

0§ cac vién nén, hoat chit dugc trén véi chét mang c6 kha ning lién két can thiét
theo ty 1€ thich hop va duoc két dac thanh hinh va kich thuéc mong mubn.

Tt hon, néu bot va vién nén chira tir ndm hodc mudi dén bay muoi phan trim
hoat chit. Chat mang thich hgp 12 magie cacbonat, magie stearat, talc, duong, lactoza,
‘pectin, dextrin, tinh bot, gelatin, tragacan, metylxenluloza, natri carboxymetylxenluloza,
sap nong chay ¢ nhiét do thip, bo cacao, va cac chat twong tu. Thuat ngit "ché pham"
nhiam bao gdm dang bao ché chira hoat chit va nguyén liéu bao nang lam chit mang tao
ra vién nang, trong d6 hoat chat, c6 hodc khong c6 cac chit mang, dugc bao quanh boi
chét mang, ma nho do két hop véi n6. Tuong tu, vién con nhong va vién ngdm dugc bao
gﬁ")m. Vién nén, bot, vién nang, vién tron, vién con nhdng, va vién ngam co thé duogc dung
& dang rin thich hop dé ding qua dudng miéng.

Dé bao ché vién dit hdu mén, trude hét sap néng chay & nhiét do thdp, nhu hdn

hop gdm cac glyxerit ctia axit béo hodc bo cacao, dugc lam néng chay va hoat chit duoc
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phén tan ddng nhét trong d6 bang cach khudy. Tiép d6, hdn hop ddng nhét dugc 16t vao
khuon co kich thude phu hop, dé nguoi, va nho do hoa rén.

Céc ché bhém thich hop dé dung qua dudng 4m dao co thé dugc trinh bay & dang
vién d3t Am dao, nut gac, kem boi, gel, bot nhdo, xa phong hodc thude xit ma ngoai hoat
chit con chira chit mang d3 biét ring 14 thich hop trong linh vuc k§ thuat nay.

Céc ché phdm dang 16ng bao gdm dung dich, huyén phi, va nhil twong, vi du,
dung dich nuéc hodc nude-propylen glycol. Vidy, cac ché phdm 16ng dung dé tiém ngoai
duong ti€u hoa cod thé dugc bao ché & dang dung dich trong dung dich nudéc polyetylen
glycol.
| Céc ché pham dang 16ng v6 tring bao gdm cac loai dung dich, cac loai huyén phu,
céc 1oai nhil twong, cac loai siro va céc loai cdn ngot vo trung. Hoat chét c6 thé dugc hoa
tan hogic dugc tao huyén phtl trong chit mang dugc dung, nhu nude vo tring, dung moi
hitu co vo trung hodc hdn hop gdm ca hai.

Do d6, cac hop chét theo sang ché c6 thé dugc bao ché dé dung ngoai dudng tiéu
héa (vi du, béng cach tiém, vi duy, tiém nhanh mot lidu hoic truyén lién tuc) va co thé
dugc trinh bay ¢ dang 1iéu lwong don vi trong bng thudc tiém, bom tiém d4 nap, vat chia
thé tich truyén it hodc trong vét chira da lidu c6 bd sung chit bao quan. Cac dugc phim
¢6 thé & dang nhu huyén phti, dung dich, hodc nhii twong trong chit din diu hodc chét
dan nuéc, va co thé chira cc tac nhan bao ché nhu tac nhan tao huyén phu, tac nhan lam
bn dinh va/hodc tdc nhin phan tan. Theo cach khac, hoat chét c6 thé & dang bot, thu dugc
bang cach phan tach vo tring chét rén vo trung hodc bing cich lam dong khd nhanh ra
khoéi dung dich, bang cach tao két cAu voi chit dan thich hop, vi du nude vo trung khong
c6 chét gy sét, trude khi dung.

Dung dich nuéc thich hop dé dung qua dudng miéng co thé duoc didu ché bang
cach hoa tan hoat chét trong nudc va bd sung cac chét tao mau, cac chét tao vi, cac chét
lam 6n dinh va céc tac nhan lam déc thich hop, néu mudn, vao.

Céc loai huyén phi trong nude thich hop dé dung qua dudong miéng c6 thé duoc
tao thanh bang cach phan tan hoat chit da dugc nghién min trong nude voi nguyén liéu
nhét, nhu gbébm ty nhién hodc gdém téng hop, nhuwa, metylxenluloza, natri
carboxymetylxenluloza, hodc céc tic nhén tao huyén phi! da biét khc.

Cling dugc bao gbm 13 cac ché phim dang rhn ma du dinh dugc chuyén héa, ngay

truge khi dung, thanh ché pham dang long dé dung qua duong miéng. Cac dang 16ng nay
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bw)génlcécloaidung(ﬁch,céc10aihuy&1phﬁ,vécécloainhﬁtuongﬁNgoéihoatchég
cac ché phém nay co thé chia cac chit tao mau, cac chét tao vi, cac chét 1am n dinh,
cac dung dich dém, cac chit 1am ngot nhén tao va tu nhién, cac chét phén tan, cac chét
lanldac,cécchéthbatan;vécécchéttuongtu.

Pé dung tai chd vao bidu bi, cac hop chét theo séng ché ¢6 thé dugc diéu ché &
dang dau boi, kem bdi hodc nudc xirc, hodc & dang miéng dan da. Cac loai diu boi va
kem boi c6 thé, vi du, dugc bao ché véi nén nuée hodc.nén diu c6 bd sung chét lam dic
véﬂuﬁcchéiaogelﬂﬁchhgp.Céckxdnuécx&ccéthéduqcbéochévéinénnuéchoac
nén dau va thuong con chira mot hodc nhiéu tac nhan nhil hoa, tdc nhan 1am 6n dinh, tic
nhén phan tan, tdc nhén tao huyén phu, tac nhén lam dic, hodc tic nhén tao mau.

Céc ché pham thich hop dé dung khu tra trong miéng bao gbm vién ngim chira
hoat chét trong nén da dugc tao vi, thuong 1a sucroza va acaxia hodc tragacan; vién keo
mém nhé chtra hoat chét trong nén tro nhu gelatin va glyxerin hodc sucroza va acaxia;
va nude stic miéng chira hoat chét trong chét mang 16ng thich hop.

Dung dich hodc huyén phu duge dung mot céach truc tiép vao khoang mili theo
cach thong thuong, vi dy, nho thiét bi nho giot, pipet hodc xit. Cac ché phém c6 thé duoc
tao ra & dang mot lidu hoic dang nhiéu lidu. Trong truong hop thiét bi nho giot hoic
pipet, muc dich nay co thé dat duoc nhd bénh nhan dung thé tich thich hop dinh trude
cta dung dich hodc huyén phti. Trong trudng hop xit, muc dich nay c6 thé dat dugc, vi
duy, theo cach bom xit phun suong do. Pé nang cao hiéu sudt phan phdi va luu giit dén
miii, cac hop chat theo sang ché c6 thé dugc bao nang bang xyclodextrin, hodc duge bao
ché véi céc tac nhan khac duoc mong doi 1a s&€ nang cao mirc phéan phéi va lru gitt &
niém mac cia miii.

Muc dich dung cho dudong ho hép con ¢c6 thé dat duge voi ché phém sol khi, trong
d6 hoat chét dugc cung cip trong gbi nén &p voi chét day thich hop nhu hydrofloalkan
(HFA) hodc cloflocacbon (CFC), vi du, diclodiflometan, tricloflometan, hodc
diclotetrafloetan, cacbon dioxit, hodc khi thich hop khac. Mot cach thuén tién, sol khi c6
thé con chira chit hoat dong bé mit nhu lexitin. Lidu thudc c6 thé duoc kiém soat bing
van do.

Theo céach khac, cac hoat chét c6 thé duoc cung cép & dang bot kho, vi du, hdn
hop bot chira hop chét nay trong nén bdt thich hgp nhu lactoza, tinh bot, cac chét din
xuét ctia tinh bot nhu hydroxypropylmetyl xenluloza va polyvinylpyrolidon (PVP). Mot
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céch thuén tién, cht mang bt s& tao ra gel trong khoang mili. Ché phim b6t c6 thé duoc
trinh bay & dang lidu luong don vi, vi dy, trong vién nang hodc khay, vi du, gelatin, hodc
g06i vi thudc ma bot c6 thé dugc dung tir d6 nhd mdy khi dung.

Trong c4c ché pham du dinh d8 dung vao dudng hd hip, ké ca céc ché pham ding
trong miii, hop chit nay s& thuong c6 ¢ hat nho, vi du nim trong khoang tir 5 dén 10
micron hoiic bé hon. C& hat nay c6 thé thu dugc theo cach da biét trong linh vuc k§ thuét
nay, vi du, béng cach micron hoa.

Néu mubdn, cac ché pham duoc lam thich nghi dé giai phong cham hoat chét ¢6
thé dugc st dung.

Tbt hon, néu duge phém ¢ dang lidu don vi. O dang nay, ché phém duogc chia nho
thanh céc lidu luong don vi chira hoat chit v6i lugng thich hop. Dang liéu don vi c6 thé
1a ché phdm déng g6i, bao gbi chira lugng ché pham riéng r&, nhu vién nén hodc vién
nang déng goi, va bot trong lo hodc 6ng thudc tiém. Ngoa‘li ra, dang lidu don vi c6 thé
chinh 13 vién nang, vién nén, vién con nhong, hodc vién ngdm, hodc nd co thé 1asb lugng
thich hop trong s nay & dang da duge dong goi.

Sang ché con bao gbm cac hop chit khi khong c6 chat mang, trong d6 cc hop
chit nay & dang liéu don vi.

Luong hop chét theo sang ché s& dugc dung co thé nim trong khoang tir 0,01mg
dén 2000mg hing ngay, tity theo hoat tinh ciia hop chit nay va bénh nay cin dugc didu
tri.

Luong hop chit nay cAn thiét dé dung trong viéc diéu tri bénh sé thay doi tuy theo
duong dung, ban chat cla tinh trang bénh ly dugc didu tri va lira tudi va tinh trang ctia
dong vat (k& ca bénh nhan), va v& co ban s& tly theo ¥ kién ctia bac sy thi y va bac s§
truc tiép diéu tri.

Vi du, liéu lugng thich hop s& nam trong khoang tr 0,1mg dén 100mg/kg thé trong
hang ngay, t6t hon 1a nim trong khoang 0,1mg dén 50mg/kg/ngay.

Theo médt s6 phuong 4n, lidu lvong dé dung qua dudng miéng s& nim trong
khoang tir 1mg/kg/ngay dén 100mg/kg/ngay. Lidu dé tiém s& nim trong khoang tur
Img/kg/ngay dén 100mg/kg/ngay. Lidu dé khi dung s& nim trong khoang tir
0,01mg/kg/ngay dén Img/kg/ngdy. Theo mot s6 phuong 4n dugc uu tién, lidu s& nim
trong khoang tir Smg dén 50mg/kg dé ding qua dudng miéng hodc tiém hai 14n dén ba

14n ngay trong thoi gian tir 1 ngay dén 15 ngay, tot hon1a tir 3 ngay dén 12 ngay, tot hon
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nita 12 tir 5 ngdy dén 10 ngay. Theo c4c phuwong an duge wu tién khéc, lidu s& nam trong
khoang tir 0,1mg/kg dén 0,5mg/kg dé khi dung mot 14n dén nam 14n mbi ngdy trong giai
doan tir 1 ngay dén 15 ngay, t6t hon 1a tir 3 ngay dén 12 ngay, t6t hon nita trong khoang
thoi gian t 5 ngay dén 10 ngay. Theo cach khac, theo phuong 4n dugc un tién hon, lidu
s& nam trong khoang tir 0,2mg/kg dén 0,4mg/kg dé khi dung nhu 13 mot lidu ding hing
ngay trong khodng thoi gian didu tri. Cn phai hiéu rang lidu ding mong mubn c6 thé
'duqc dung thanh mot lidu hodc cac liéu chia nhé dwge dung cach nhau cac khoang thoi
gian thich hop, vi du, hai, ba, bdn hodic nhiéu lidu phu I}éng ngay.

Cac hqp,chét theo sdng ché duoc dung mot cach thuan tién & dang liéu don vi, vi
du, chira 0,1mg dén 10mg hoat chét trong mdi dang lidu don vi.

Pé dung nham diéu tri bénh, trong khi ¢ thé 1a cac hop chét c6 thé duoc diung &
dang hoa chét tho, wu tién trinh bay hoat chit & dang dugc phém. Do do, sang ché con
dé xuét dugc pham bao gbm céc hop chét ciing véi mot hodc nhiu chit mang duge dung
cua chang va, tiy y, cdc thanh phin diéu tri va/hodc phong bénh khéc. (Cac) chit mang
phai 14 'chip nhan dugc' theo nghia Ia twong thich véi cac thanh phin khéc ctia ché phdm
va khong c6 hai d6i v6i nguoi tiép nhan ching.

Céc dugc phim bao gdm céc dang thich hop dé dung qua dudng miéng, qua dudng
truc fra‘lng, mii, hodc ngoai dudng ti€u hoa (ké ca tiém bép, trong da, dudi da va qua
duong tinh mach) hogc & dang thich hop dé dung cho dai da day-rudt non, hodc & dang
thich hgp cho dudong ho hép (ké ca qua mii), vi dy, bang cach khi dung hodc bom hodc
dung d& ciy trong da hogc dudi da hodc & dang miéng dan da. Néu thich hop, céc ché
phim nay c6 thé duoc trinh bay & dang cac liéu lugng don vi riéng 18 va c6 thé dwoc bao
ché theo phwong phép bét ky trong sb cac phuong phéap da biét trong linh vuc k¥ thuét
ndy. TAt ca cdc phuong phap bao gdm buéc cho hoat chit két hop voi chit mang, nhu
chét mang 1ong hoic chét mang rén di dugc nghién min hodc hdn hgp cia ching, va sau
6, néu can, tao hinh san phim thanh ché pham mong mubn.

. Chét 16ng hodc bot dé dung trong mii, cac vién nén hodc cic vién nang dé dung
qua dudng miéng va chét 1ong dé dung qua dudng tinh mach 12 cac duoc pham dugc uu
tién, |

Céc dugce pham chira céc hop chét theo sang ché c6 thé duogc ding cung v6i mot

hodc nhiéu hoat chét khac trong phép diéu tri két hop. Vi du, duge phém chira hoat chét
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thé duoc dung cung (vi dy, mot cach riéng 1€, ddng thoi hogc lién tuc), véi mot hodc
nhidu tac nhan khang virut, thudc khang sinh, va thudc khang viém khac.

Thuét ngit "lugng hitu hiéu d& didu tri bénh" & chi lugng ma 1a du dé diéu tri
mdt cach hitu hiéu, nhu duoe dinh nghia trén day, khi dugc dung cho dbi twong, nhu
dong vat co6 vu, ké ca ngudi c6 nhu cAu diéu tri. Lwong hitu hiéu dé diéu tri bénh thay
d6i tuy theo d6i tugng va trang thai bénh duoc diéu tri, mtirc d6 ning cua tinh trang va
cach ding thube, va cé thé duoc ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat
ndy xac dinh theo cach thong thuong.

Thuat ngit "diéu tri bénh" dugc ding trong ban md ta nay bao trum cach bét ky
didu tri bénh hodc trang thai dau dm & dong vat, t6t hon 1a dong vat c6 v, t6t hon nita
ngudi, va bao gdm: (i) phong ngira xay ra b¢nh hodc tinh trang & dbi tuong; (ii) e ché
bénh hozc tinh trang bénh ly nay, (iii) lam thuyén giam bénh hodc tinh trang bénh ly
ndy, hogc (iv) 1am diu di tinh trang/céc triéu ching do bénh gay ra.

Cac thut ngit “tranh” va "phong bénh" dugc dung trong ban md ta ndy dé chi
dung thudc sém dé ngin ngira hodc chan trudce biéu hién bén ngoai ciia mdt hodc nhiéu
triéu chuing ctia bénh hodc roi loan. Nguoi ¢d hiéu biét trung binh trong linh vuc y hoc
nhan biét ring thut ngit “phong ngira” khong phai la thuat ngit tuyét dbi. Trong linh
vuc y hoc, thudt ngft nay dugc hidu 13 viéc dung thudc nhim muc dich phong ngira dé
v& co ban lam giam kha ning hofic mic d6 nghiém trong cla tinh trang, hodc tri€u
chimg cua tinh trang va dy chinh la nghia duoc du tinh dén trong ban mo ta nay. Nhu
duogc dung trong sach gido khoa chuén trong linh vuc k¥ thuat nay, Physician’s Desk
Reference, céc thuat ngit “phong ngira”, “tranh” va “ngan nglra” lién quan dén r6i loan
hoic bénh, duoc ding chi viéc ngén chin nguyén nhén, tac dong, triéu chimg hoic tién
rién ctia bénh hodic réi loan trude khi chinh bénh hodc rdi loan nay biéu thi hoan toan.

Cac thuat ngit “cho ding”, “ding” hodc “cach dung” lién quan dén hop chit,
duoc phdm hodc ché phim theo séng ché c¢6 nghia 1a dua hop chét nay vao co thé dong
vat ¢6 nhu cdu diéu tri bénh. Khi hop chét theo sang ché dugc cung cép két hop voi
mot hoac nhiéu hoat chét khac, thuat nglt “ding” va moi bién thé ctia n6 duoc hiéu la

bao gdm dwa ddng thoi va/hodc lién tuc hop chét nay va hoat chét khac vao.

Vi du thuc hién sang ché
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Céc khia canh duoc boc 19 trong ban mé ta nady duge mo td mot cach chi tiét hon

bang céc vi du khong mang tinh giéi han dudi ddy.

Cdc phwong phdp chung va cdc luu y

Trir khi duge néu 13 theo cach khac, phd cong huong tir hat nhan dugc ghi nhén
trén Bruker Avance 300, Xwin-NMR phién ban 3.5 trén DPX 300A.

Trir khi dwoc néu & theo cach khéc, phd khdi duge ghi nhan trén quang phd ké
khéi lugng Waters Micromass ZMD bang cach st dung ESI (mAu ion hoa phun dién tir),
béng‘céch 4p dung phan mém Water Mass Lynx NT.

Trir khi dugc néu rd theo cach khéc, sic ky ¢t cuc nhanh dugc thyc hién trén
silicagel 60 F245 (E. Merck).

Séc ky 16p méng (TLC) duge thuc hién trén cic dia di phi so bo silicagel (E.
Merck).

Tru khi duoc néu rd theo cach khac, sdc ky 1éng hiéu suét cao (HPLC) dugc thuc
hién trén m6dun tich Waters Alliance 2690, b%tng cach st dung thiét bi do 2487 UV budc

song kép ciia Waters va phin mém ctia Millennium 32 Waters.

Quy trinh chung dé diéu chinh cdc dong vét phong thi nghiém

. Viéc diu chinh v& mit dao dtrc cic thir nghiém c6 lién quan sir dung cdc dong
vét phong thi nghiém dugc thuc hién theo cép phép llfu hanh cua ny ban Cham soc va
Sir dung Pong vat Tu thién (Institutional Animal Care and Use Committee) ctia

Vién/Truong twong ung.

Quy trinh chung cho thik nghiém gidm mdng

Céc té bao MDCK duoc cdy vao dia nudi chy md loai sau 16 va dugc cho sinh
truong dé hop dong theo cac phwong phép chuén. Céc virut cim dugc pha lodng trong
thé tich téi thiéu ctia nude mudi dém phosphat (PBS) c6 bd sung 0,2% BSA d¢ tao ra
chudn d6 du doan nam trong khoang tlr 50 dén 100 PFU mdi 13. Sau khi hip thu trén cac
t& bao MDCK trong thoi gian 1 gi & nhiét do 37°C trong khi quyén 5% COy, chat cdy
truyén virut dugc hit va thay thé bang mdi trudng nudi cdy virut (mdi truong Eagle t6i
thiéu c6 bd sung BSA, trypsin, va insulin-transferrin-selen) chira aga hodc agaroza ¢

luong (thudng nim trong khoang tir 1% dén 2%) di dé khién moi truong thanh gel &
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nhiét d6 trong phong. Céc dia nay dugc U ¢ nhiét do 37°C trong khi quyén CO2 cho dén
khi cac mang phat trién (thudng nim trong khoang tr 2 ngay dén 4 ngay). Cac mang
duoc quan st bang mit thudng v6i chat nhudém mau thich hop (vi du, 0,4% tim tinh thé
trong nudc mubi chuén) trude khi ching dugc dém. Hiéu luc khang virut (ECso) dugc
x4c dinh theo ndng do ctia hop chét nay trong mdi trudng ma lam giam s6 mang dén 50%

tri s6 & d6i chiing khong dugce xu ly.

Nguyén liéu va quy trinh chung cho thit nghiém CPE

Céc hop chit thir nghiém dugc hoa tan trong nudce v trung va béo quan ¢ nhiét
d6 -20°C. Tiép do, cac hop chét dugc pha loing trong moi truong thir nghiém (MEM +
trypsin) dén ndng d6 mong mudn.

MBbi trudng thir nghiém chtra Gibco 1 MEM (500ml) ¢6 bd sung 1mM axit amin
khong thiét yéu MEM, 50U-penixilin 50pg/ml streptomyxin, 1mM natri pyruvat. Trypsin
‘(TPCK- da duge xit ) duoc bd sung vao moi trudng niy dén ndng d6 cudi cing 1pg/ml,
trudc khi thuc hién thir nghi€ém nay. .

Céc t& bao MDCK (ATCC) sinh truéng trong moéi trudng sinh trudng -Gibeo 1 x
MEM (500ml) c6 bd sung 1mM axit amin khong thiét yéu MEM, 50U-penixilin-50pg/ml
streptomyxin, 1mM natri pyruvat, va 10%FBS.

Virut gbc dugc pha lodng trong PBS.

Thir nghiém nay dugc thuc hién bing cach 4p dung thir nghiém ting sinh té bao
dung dich mot trong nuéc CellTitre 96 (do Promega cung cp).

Trir khi dugc néu rd theo cach khac, phwong phap chung duéi day duge ap dung
cho thtr nghiém CPE:

i) Céc té bao MDCK duoc cho sinh trudng dé nhap dong trong cac khay loai

9615 trong mdi trudng sinh truong;

ii)  MOoi truong duge loai bo;

ii)  46pl virut da pha loang dugc bb sung mdi 13, bao gdm dé gia cac 16 da

nhiém;

iv)  Cac dia duoc G & nhiét do 37°C trong thoi gian 1,5 gid. Trong khoang thoi

gian nay, cac hop chét thir nghiém dugc diéu ché.

v)  Sau thoi gian 1,5 gid, gidng cdy virut dugc loai bo.
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“vi) Céchop chét s& thir nghiém dugc chuin bi, bang cach pha lodng cac dich
chira cac hop chit theo ty 1€ 1:3 trén c4c dia néu trén:
a) 100ul modi truong thir nghiém dugc bd sung vao cac hang 3 dén 11;
b) 150pl hop chét dugc bd sung vao hang 2;
¢) Chuin dd 50ul cc hang tir 2 dén 10, sau d6 50ul duoc loai bo ra khoi
hang 10.
d) hang 11 dung lam dbi ching duong tinh va déi ching am tinh.
vii) Céc té bao duoc Ut ¢ nhiét d6 37°C trong thoi gian 48 gio dén 96 gio.
viii) 48 gid dén 96 gio sau khi ldm nhiém, mdi trudng ndy duge loai bé.
ix)  MBoi truong dugc thé bang 100pl méi trudng thir nghiém khong chira trypsin.
| x)  20pl dung dich do dugc bd sung vao mdi-l.
xi)  Céc dia dugc 4 & nhiét d§ 37°C trong thoi gian 1 gio nita.

xii)  Mirc hép thu ciia céc dia nay duoc do tai bude song 490nm.

Vidu 1: X ly so bo virut béng cdc hop chat thir nghiém trueéc khi nhiém té bao MDCK

C4c hop chét dai dién c6 cong thirc (I) duge sir dung dé danh gia hoat tinh khang
virut truée khi nhidm té bao MDCK. MD345 [(PK2 TCA(Zo).-[D-Cya-SO3H)7-OH],
MD?345 [(PK2 TCA(Zo)2-[Cya);-OH], MD348 [(CHTCA(Zo)2-D-Asp-(D-Cya)-D-Asp-
(D-Cya)-D-Asp-(D-Cya)-OH] va MD348 [(CHTCA(Zo)2-D-Asp-(D-Cya-SOsH)-D-
Asp-(D-Cya-SOsH)-D-Asp-(D-Cya-SO3;H)-OH] dugc thir nhu cac hop chét dai dién c6
cong thirc (I). Hoat tinh d6i voi hai ching virut duc_fc thir nghiém, A/Sydney/250/99
(HIN1), va A/Sydney/5/97 (H3N2). Zanamivir dugc sir dyng lam dbi chung.

Cac didu kién dugc boc 16 chi tiét trong Bang 1 va tom tét trén hinh 1.

Béng 1: Tém tit cac diéu kién dé xit Iy so b virut truwée khi nhiém té bao MDCK

Diéu kien I | Virut trong PBS da dugc hap thu so bd trén céc té bao MDCK & nhiét
d6 37°C trong thoi gian 1 gio, huyén phu virut dugc loai bo, sau do
| cac té bao duge rira bing PBS (x 1), duge bd sung méi trudng thir
nghiém, va i & nhiét do 37°C trong thoi gian 72 gio, thir béng hé thir
nghiém do mau MTT.

Diéu kién 2 Virut dugc xi Iy bang PBS & nhiét d¢ trong phong trong khoang thoi
gian 60 phut, sau d6 duoc hép thu trén cac té bao MDCK & nhiét d6
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37°C trong thoi gian 1 gio. Huyén phu virut dugc loai bo. Té bao
duoc rira bé‘mg PBS (x 1), méi truong thir nghiém dugc bd sung vao,
va i & nhiét do 37°C trong thoi gian 72 gio, thir bang hé thir nghiém
do mau MTT.

Diéu kién 3

Virut dugc xtt Iy bang Trypsin (11tg/ml) & nhiét d6 trong phong
trong thoi gian 60 phut, sau d6 dugc hép thu trén cac t€ bao MDCK
& nhiét do 37°C trong thoi gian 1 gidy, huyén phu virut duge loai bo,
tiép do cac té bao duoc rira bang PBS (x 1), mdi truong thir nghiém
dugc bd sung vao, va G & nhiét do 37°C trong thoi gian 72 gio, thir

bang hé thir nghiém do mau MTT.

Diéu kién 4

Virut duge xit Iy bang Trypsin (1pug/ml) & nhiét d6 trong phong trong
thoi gian 30 phut, sau d6 dugc tron v6i hop chit & nhiét do trong
phong trong thoi gian 30 phat, tiép d6 duoc hip thy so b trén cac
té bao MDCK & 37°C trong thoi gian 1 gio. Huyén phu virut duge
loai bd. Té bao duoc rira bang PBS (x1), mdi truong thir nghiém
duoc bd sung vio, va i & nhiét do 37°C trong thoi gian 72 gid, thi

bang hé thir nghiém do mau MTT.

Diéu kién 5

Virut duge xir Iy bang hop chét & nhiét d6 trong phong trong thoi
gian 30 phut, sau d6 dugc trén v6i Trypsin (1pg/ml) & nhiét do trong
phong trong thoi gian 30 phat, tiép d6 dwogc hip thu trén céc té bao
MDCK ¢ 37°C trong thoi gian 1 gio. Huyén phu virut duge loai bo.
Té bao duogc rira bang PBS (x1), mdi trudng thir nghiém duoc b
sung vao, va i ¢ nhiét 4o 37°C trong thoi gian 72 gio, thir bang hé

thir nghiém do mau MTT.

Diéu kién 6

Virut, hop chit va Trypsin (1pg/ml) duoc trén 6 nhiét d trong phong
trong thoi gian 1 gio, sau d6 duoc hap thu trén cac té bao MDCK &
37°C trong thoi gian 1 gio. Huyén phu virut dugc loai bo. Té bao
duge rira bang PBS (x 1), moi truong thir nghiém dwgc bd sung vao,
va U & nhiét 40 37°C trong thoi gian 72 gio, thi bang hé thir nghiém
do mau MTT.
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Diéu kién 7 Virus d3 dugce tron vai hop chit & nhiét do trong phong trong thoi
gian 1 gio, sau do dugc hép thu so bd trén céc té bao MDCK & 37°C
trong thoi gian 1 gio, huyén phi Virﬁt duoc loai bo. Té bao duge ria
bing PBS (x1), méi truong thir nghiém dugc bd sung vao, va i &
nhiét dd 37°C trong thoi gian 72 gio, thir bang hé thir nghiém do mau
MTT.

Cac két qua ddi voi A/Sydney/250/99 dugc tom tit trong Bang 2 va cac Hinh 24,
2B va 2C. Céc két qua déi v6i A/Sydney/5/97 dugc t6m tét trong Bang 3 va cdc Hinh
3A,3Bva3C.

Két qua biéu thi ring cac hop chit c6 cong thirc (I), MD345, va MD348, trung
hoa cac virut A/ Sydney/25/99 (HIN1) va A/Sydney/5/97 (H3N2) ngoai té bao. Viéc xtt
ly so bo virut bing Zanamivir khong tac dong dén kha ning 1ay nhiém virut.

Viéc so sanh tiép theo theo tién trinh thoi gian MD345-2 va Zanamivir ddi véi
A/Sydney/250/99 biéu thi MD345-2 trung hoa ca hai virut trong thoi gian chua dén 1
phut. Cac két qua ddi v6i A/Sydney/250/99 duge tom t4t trong Bang 2 va c4c hinh 2A,
2B vi 2C. Céc két qua ddi véi A/Sydney/5/97 duoc tém t4t trong Bang 4 va Hinh 4.
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Xir ly so' bg virut trwdc khi nhiém té bao MDCK
C4c hop chat thir nghiém: MD348-2, MD345-2 va Zanamivir (d6i ching)
Chuén d6 virut: A/Sydney/25/99

Béng 2:

MD348-2
Diéu kién Trung binh
1 0,368 | 0,404 | 0,332 0,368
2 0,386 | 0,307 | 0,372 0,355
3 0,361 | 0,347 | 0,326 0,345
4 1,963 12,507 | 2,44 -| 2,303
5 2,501 | 2,386 2,444
6 2,301 2,26 | 2,29 2,284
7 2,083 | 2,407 | 2,413 2,301
Khong nhiém | 2,236 | 2,268 | 2,285 2,263
MD348-2
% so véi ddi chirng (khong nhiém)
1 16%
2 16%
3 15%
4 102%
5 108%
6 101%
7 102%
Khéng nhiém 100%
MD345-2
Diéu kién Trung binh
1 0,368 | 0,404 | 0,332 0,368
2 0,386 | 0,307 | 0,372 0,355
3 0,361 | 0,347 | 0,326 0,345
4 2,384 | 2,468 | 2,219 2,357
5 2,37 2,109 |2,277 2,252
6 2,305 | 2,303 | 2,206 2,271
7 2,203 | 2,14 |2,168 2,170
| Khong nhiém | 2,236 | 2,268 | 2,285 2,263
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MD345-2
% so v6i dbi chirng (khong nhiém)

1 16%

2 16%

3 15%

4 104%

5 100%

6 100%

7 96%

Khéng nhiém 100%
Zanamivir
Piéu kién Trung binh

1 0,368 | 0,404 | 0,332 0,368
2 0,386 | 0,307 | 0,372 0,355
3 0,361 | 0,347 | 0,326 0,345
4 0,466 | 0,461 | 0,967 0,631
5 0,419 | 0,409 | 0,625 0,484
6 0,446 | 0,512 | 0,443 0,467
7 0,663 | 0,791 0,727
Khéng nhiém | 2,236 | 2,268 | 2,285 2,263

Zanamivir

% so v6i ddi chirng (khong nhi€ém)
1 16%
16%
15%
28%
21%
21%
32%
Khong nhiém 100%

N N DN R W N

Lwu y: Céac hop chét dugc hoa tan trong H,O dén ndng d6 50pg/ml. Tiép tuc pha lodng
trong 1 x PBS dén ndng do Sug/ml. Té bao duge duy tri trong moi trudng chira 1pg/ml
trypsin. Thir nghiém tai thoi diém 72 gio sau khi nhiém. (1000 140711) 0,5 x 10** virut
da dugc hép thu so bd trong thoi gian 1 gio, virut dugc loai bo, té bao dugc rira mot l4n

va mdi trudng méi duge bod sung vao, U trong thoi gian 72 gio.
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Bang 3: Xit Iy so' b virut truwée khi nhiém té bao MDCK
Céc hop chit thir nghiém: MD348-2, MD345-2 va Zanarnivir (d6i chimg)
Chuén d0 virut: A/Sydney/5/97

MD348-2

Picu kién Trung binh
1 0,296 | 0,308 | 0,299 0,301
2 0,283 | 0,298 | 0,291 0,291
3 0,269 | 0,277 | 0,262 0,269
4 1,82 12,526 | 2,682 2,343
5 2,6 |2,488 | 2,625 2,571
6 2,69 | 2,48 2,658 | 2,609
7 2,597 | 2,46 | 2,69 2,582

Khong nhiém | 2,581 | 2,501 | 2,581 2,554

MD348-2

% so v6i dbi chirng (khong nhiém)

1 12%
11%
11%
92%
101%
102%
101%
Khéng nhiém 100%

AN N AW

~J

MD345-2
Piéu kién Trung binh
0,296 | 0,308 | 0,299 0,301
0,283 | 0,298 | 0,291 0,291
0,269 | 0,277 | 0,262 0,269
2,547 | 2,621 | 2,451 2,540
2,444 | 2,473 | 2,486 2,468
2,568 | 2,523 | 2,456 2,516
2,491 | 2,437 | 2,437 2,455
Khéng nhiém | 2,581 | 2,501 | 2,581 2,554

SN i AW N

J

MD345-2
% so véi dbi chirng (khong nhiém)
1 12%
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2 11%
3 11%
4 99%
5 97%
6 98%
7 96%

Khéng nhiém 100%

Zanamivir
Diéu kién Trung binh

0,296 | 0,308 | 0,299 0,301
0,283 | 0,298 | 0,291 0,291
0,269 | 0,277 | 0,262 0,269
0,329 | 0,322 | 0,322 0,324
0,329 | 0,325 | 0,303 0,319
0,32 | 0,336 | 0,324 0,327
0,322 | 0,298 | 0,293 0,304
Khéng nhiém | 2,581 | 2,501 | 2,581 2,554

N BN SRV, AV S

Zanamivir
% so v6i déi ching (khong nhiém)
1 12%
2 11%
3 11%
4 13%
5 12%
6 13%
7 12%
Khéng nhidém 100%

Luu y Céc hop chat dugc hoa tan trong H2O dén ndng d6 50pg/ml. Tiép tuc pha lodng
trong 1 x PBS dén ndng d6 Spg/ml. cac té bao duoc duy tri trong moi truong chira trypsin
& ndng d6 1pg/ml. Thir nghiém tai thoi diém 72 gios sau khi nhiém. (2000271011) 1 x 10°
4 yvirut da duoc hép thu so b trong thoi gian 1 gio, virut duge loai bo, cac té bao dugc
rira mot 1an va mdi truong mai duge bd sung vao, 1 trong thoi gian 72 gio.
Bang 4: So sanh theo tién trinh thoi gian d6i véi viée xir Iy so bd virut trudc khi
nhiém té bao MDCK

Céc hop chét thir nghiém: MD345-2 va Zanamivir (d6i chimg)

Chuén d¢ virut: A/Sydney/250/99
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MD345-2
fp‘l‘l‘:l‘t) gian Pidu kién 3 Tﬁ;‘n“jlg Pidu kién 6 Tb‘I‘jm’l‘lg
1 0335]03540395| 0361 |1,752|1,664|1,759| 1,725
5 03370366 |0367| 0357 |1,856|1,723|1,727| 1,769
10 0354|0363 (0337| 0351 |1,764|1,724|1,717| 1,735
20 0354 (037310359| 0362 |1,705]|1,645|1,626| 1,659
25 03110437 (0346| 0365 |1,588]1,539|1,693| 1,607
30 0,314 | 0,347 0331 |1,762 1,756 | 1,746 | 1,755
Péichimg | 1,829 | 1,71 |1,625| 1,721 1,829 ] 1,71 | 1,625| 1,721
. Zanamivir
Thoi gian (phut) Didu kién 3 Trung binh Diéu kién 6 Trung binh
1 0,356 | 0,318 0,337 0,338 | 0,798 0,568
5 0,347 | 0,355 0,351 0,394 | 0,609 0,502
10 0,323 | 0,37 0,347 0,326 | 0,487 0,407
20 0,347 | 0,358 0,353 0,461 | 0,728 0,595
25 0,411 | 0,339 0,375 0,375 | 0,322 0,349
30 0,383 | 0,373 0,378 0,357 | 0,353 0,355
Control 1,721 1,721
MD345-2 Zanamivir
Thoi gian (phit) | Pidukién3 | Pilukign 6 [ Diukién3 | Dicu ki¢n 6
1 21% 100% 20% 33%
5 21% 103% 20% 29%
10 20% 101% 20% 24%
20 21% 96% 20% 35%
25 21% 93% 22% 20%
30 19% 102% 22% 21%

Luwu y: Céc hop chét duge hoa tan trong HoO dén ndéng d6 50 pg/ml. Tiép tuc pha lodng
trong 1 x PBS dén ndng do 0,5pug/ml. Té bao dugc duy tri trong mdi truong chira 1pg/ml
trypsin. Thir nghiém duoc thue hién tai thoi diém 72 gio sau khi nhiém (1000 140711) 1

x 10 virut da dugc hép thu so bd trong thoi gian 1 gio, virut dugc loai bo, té bao duoc

rira mot 14n va mdi trudng méi dugce bod sung vao, U trong thoi gian 72 gio.

Vi du 2: So sdnh cdc nhom axit/anion bién doi trén hoat tinh khdng virut ciia cdc hop

chat thir nghiém
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Céc hop chat dai dién c6 cong thirc (I) duge st dung dé so sanh tac dong cua cac
nhom axit/anion d6i voi hoat tinh khang virut. Cac hop chét sau duoc thir nhu cac hop
chét dai dién c6 cong thic (I):

e MD314-1: (CHTCA(Zo)2-L-Asp-(L-Cyst-SOsH)-Asp-(L-Cyst-SO3H)-L-Asp-(L-

Cyst-SOsH)-OH, chura ba axit sulfonic va bdn axit carboxyclic;

o MDO021-7: CHTGA(Z)2-L-Asp, chita chta 2 axit carboxyclic; va
e MDO051-3: PK2 TCA(Z)2-L-Asp-L-Asp, chira 3 axit carboxyclic.

Hoat tinh dbi v6i ba ching virut duge thir nghiém, A/Sydney/250/99 (HIN1),
A/Mississippi/03/01 (HIN1) loai thuong, va A/Mississippi/03/01 (HIN1) H274Y
(khang Oseltamivir).

Céc két qua déi v6i A/Sydney/5/97 (H3N2) dugc tém tat trong Bang 5 va Hinh 5.
Céc két qua dbi v6i A/Mississippi/03/01 (HIN1) loai thuong dugc tom tit trong Bang 5
va cac hinh 6 va 7. Cac két qua dbi véi A/Mississippi/03/01 (HIN1) H274Y (khéng

Oseltamivir) dugce tom t4t trong Bang 5 va cac hinh 8 va 9.

Bang 5: So sanh cac nhém axit/anion trén hoat tinh khang virut

Hop chat | /o dney/5/97(H3 |A/Mississippi/03/01(H A/Mississippi/03/01
thur N2) IN1) loai thwon (HINT) H274Y
nghi¢m : € | (khéng Oseltamivir)
0,535ng/ml 0,18ng/ml 0,18ng/ml
MD314-1
(0,27nM) (0,09nM) (0,09nM)
1,65ng/ml 0,535ng/ml 0,535ng/ml
MD021-7
(1,320M) (0,43 nM) (0,43nM)
| MDO51-3 0,156ng/ml 0,535ng/ml 0,535ng/ml
(0,45nM) (0,406nM) (0,406nM)

© Két qua biéu thi rang hoat tinh khang virut ciia céc hop chét ty 18 voi s6 lwong clia

nhom axit/anion.

Vidu 3: Cdi bién téc dé thanh thdi virut & phcfi va cubn mili
Téc dong clia cdc hop chit dai dién c6 cong thic (I) dén ty 1¢ thanh thai virut &
phdi va cuén mii cia chudt nhit duge danh gid. MD021 (CHTCA(Z)2-L-Asp) dugc thir

nhu hop chit ¢6 cong thirc (I) dai dién. Zanamivir va PBS duge st dung lam dbi chimg.
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20 con chudt nhit mdi nhém dugce diéu tri trong mili khi dugc gdy mé bing 2g
MDO021, 2pg Zanamivir hogc PBS vao ngay thir -1, +1, +2, +3, +4 va+5 va duoc chuyén
nhidm v6i lidu c4n gay chét bang 50pfu virut cim PR8 vao ngay 0. Con chudt nhit dugc
can hing ngay. Nam chudt nhit trong mdi nhém didu tri bi giét vio ngay tht 1,3,5va 7
sau khi nhi®m va phdi va cudn mili ciia chiing duge gom. Phéi dugc thir nghiém vé s
luong virut. Cubn mili dugc bao quan & nhiét 4o -80°C cho dén khi phén tich.

TAt ca céc thi nghiém, gdy nhiém va giét chudt nhét x4y ra trong cira sO hai gid
24 gio sau khi can thiép ngay hom trudce. Con chudt nhit khong nhén diéu tri vao cing
ngay ching bi giét chét. Lich trinh thoi gian xir Iy nhiém va thu hoach co quan dugc tom
tét trén Hinh 10.

‘ Két qua dugc boc 19 chi tiét trong Bang 6 va céc hinh 11 dén 14. Tai moi thoi
diém, sb lugng virut cua phéi (dugc biéu dién & dang logio) & chudt nhét da duoc diéu
trj biing MD021 1 thép hon déng k& so voi chudt nhét da duoc xir Iy bang PBS. Vao
ngay tht 3 va 7 sau khi nhiém, s luong virut cia phdi chuot nhit da duoc diéu tri bing
MDO021 cling & mic do ding ké thép hon sb lwong & chudt nhit da dwoc didu tri bang
Zanamivir. Két qua duoc danh gia bang cach 4p dung ANOVA mot chiéu véi Tukey sau
thir nghiém dbi véi dit liéu vao ngay thir 1, 3 va 5 va thir nghiém t theo Mann Witney dbi
v6i dit liéu vao ngay thir 7. Ngudng ciia thir nghiém nay 1a 1097 Cac miu 4m tinh dugc
quy tri s6 101, Chudt nhat chua duge didu tri (diéu tri d6i chimg PBS) khong song sot
dén ngay 7 du dung lidu virut thép.

- Mirc gidm trong lugng dugc danh gia dbi véi cac nhoém chudt nhit ma khong bi
giét dén tan ngdy 7 sau khi nhiém. Cac két qua biéu th.i mirc giam trong luong tb1 thiéu
sau khi didu tri bang MDO021, thap hon dang ké so v6i mic gidm trong lugng quan sat

dugc khi dung Zanamivir tai cac thoi diém sau.

-71-



35704

Bang 6: Cai bién téc do thanh thai virut & phoi va cuén mili

Chuén d ca thé
MD021 Zanamivir PBS
Ngay 1 1,00 2,73 2,56
2,52 3,07 1,82
2,08 2,66 3,71
1,00 2,96 3,01
1,00 1,57 - 3,79
© Ngay 3 1,82 4,44 6,12
2,33 4,66 5,68
2,51 4,97 5,90
4,31 4,19 6,12
2,63 3,16 5,94
Ngay 5 2,85 4,84 5,75
3,77 3,00 5,84
3,59 4,97 5,99
3,82 5,77 6,00
4,30 5,66 5,34
Ngay 7 3,41 470 °
| 3,18 5,14
3,22 3,90
3,16 4,64
1,00 5,24
Chuén d6 trung binh nhém
MD021 Zanamivir PBS
Ngay 1 1,52 2,60 2,98
Ngay 3 2,72 4,28 5,95
Ngay 5 3,67 4,85 5,98
Ngay 7 2,79 4,72 -

Phén tich thdng ké duong cong giam trong lugng theo ANOVA do 18p lai 2 chiéu
thé hién khac biét rét dang ké trong dudng cong xu ly (p<0,0001). Luu ¥, ANOVA do
1ap lai 2 chidu chi hoan thanh ddi véi dit liéu dat duge cho dén tan ngay 5 sau khi nhiém

vi nhém PBS khong c6 dit liéu tron ven vao cic ngay thi 6 va 7 do chét vi sinh non.
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Dénh gia theo Bonferroni cho thdy rang ca Zanamivir va MD021 & mirc d6 dang ké khac
PBS vao ngay thir 3, 4 va 5 (p<0,001). Cung phén tich nay dugc thyc hién trén duong
cong'giam trong lugng tron ven d6i véi MDO021 va Zanamivir chi cho thiy khac biét
dang ké vé mat théng ké & hai duong cong giam trong lugng chung (p=0,0443) trong do
danh gid Bonferroni cho thdy ring cic khac biét dang ké xuét hién vao ngiy thir 6
(p<0,01) va ngay 7 (p<0,001).

Két qua biéu thi rang nhidu didu tri hdng ngay bang 2ug hop chit MDO021 c6 thé
lam gidm s6 lwong virut cua phé)i & muc do dang ké so v6i chuot nhit da dugc diéu tri
theo cach tuong tu bang PBS vio ngdy thi 1, 3 va 5 sau khi nhim va bing ca 2pg
Zanamivir vao ngay th 3 va 7 sau khi nhiém. Hién tuong giam dang ké vé s luong
virut kém theo gidm thé trong it hon & con chudt nhit va ky vong ngang bang mic gidm
dang ké vé mirc d9 ning cla bénh. Murc giam trong lugng t61 thiéu véi MDO021 trong
toan BC) tién trinh bénh 1a ndi bat va & mac do dang k& t&t hon Zanamivir tai cac thoi
diém sau.

Maic du chudt nhét dugc cung cép liéu virut PR8 ma, trong cac tinh huéng binh
thuong, 12 lidu can gdy chét, tht cé céc con chudt nhit nhn diéu trj bing dbi chimg PBS
giam trong luong va bi giét chét trude ngay 7 sau khi nhiém. Céc ca bit ngd chét do sinh
non ¢6 thé lién quan dén tac dong c6 hai cna viéc ding gdy tén trong miii hing ngay 50ul
chét 16ng. Tuy nhién, cac nhém MD021 va Zanamivir, viéc diéu tri c6 tac dung nhiéu

hon tac dung bét loi bt ky.

Vi dy 4: Sang loc thit nghiém CPE

Cac sang loc thir nghiém CPE dugc thuc hién d6i véi cac hop chat dai dién c6
cong thuce (I) théo quy trinh chung for thir nghiém CPE néu trén. Céc két qua duoc néu
chi tiét trong cac Bang 7 va 8. Sang loc khang virut in vitro cu thé cling dugc thuc hién
dbi v6i vai ching virut, bao gdm cim A H7N9 A/Anhui/1/2003 (Bang 9), cim A H5N1
Hong Kong/213/2003 (Bang 10), cim A H3N2 Perth/16/2009 (Bang 11), cim A H7N9
A/Anhui/1/2003 (Bang 12), cim A HIN1 California 07/2009 (Béng 13), cim A H5N1
Vit/MN/1525/81 (Bang 14), cim A H5N1 Thailand/16/2004 (Bang 15), virut cim A
HIN1, A/Mississippi/3/2001 H275Y, khang Oseltamivir (Bang 16), virut cim A H5N1
AVit/MN/ 1525/81 (Bang 17), cim B virut, B/Brisbane/60/2008 (Bang 18), virut cum B,
B/Florida/4/2006 (Bang 19) va A/Sydney/250/99 (HIN1) (Bang 20).
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Dit liéu hoat tinh chéng cim cho thdy ring cang nhiéu nhém axit trong cic hop
chét c6 cong thie (I) thi hoat tinh khang virut cang cao.

Hoat tinh chéng bénh cum cua cac hop chét dai dién c6 cong thirc (I) duge danh
gi tiép trong cac thir nghiém CPE tiép theo (Bang 38) va & c4c chuin dd virut khac nhau
(Bang 39).

Vidu 5: Hoat tinh chong virut ciim d@6i véi cde chimg khdng Oseltamivir

~ Hoat tinh chéng virut cim dbi véi cdc ching khang Oseltamivir dugce danh gia
d6i voi cac hop chét dai dién c6 cong thire (I). Viée e ché kich thuéc mang va sb lwong
mang duoc ghi nhan. Oseltamivir dugc sit dung lam d6i chimg. Két qua duge boc 1 chi

tiét trong Bang 21.

Vidu 6: Thit nghiém lam gidm mdng virut
Céc hop chit dai dién c6 cong thirc (I) duge danh gia trong 1am gidm mang virut
d6i voi mdi virut trong sb virut HIN1 CA/07/2009 va virut HIN1 A/PR/8. Zanamivir

duoc str dung lam ddi chimg. Két qua duogc boc 16 chi tiét 14n luot trong Bang 22 va 23.

Vidy 7: Dit liéu hiéu qud in vivo & chudt déi véi cde hop chat dai dién c6 cong thure (I)

Hiéu qua in vivo clia cac hgp chét dai dién c6 céﬁg thirc (I) dugce danh gié & chudt
nhét dbi v6i mot khoang nhiém virut.

Bang 24 thé hién chi tiét sdng s6t ciia chudt sau khi nhiém virut véi mot trong sd
A/California/04/2009 (HIN1) A/Victoria/3/75 (H3N2), A/Mississippi/3/01 H275Y,
virut khang Oseltarnivir (HIN1), A/Vit/MN/1525/81 (H5N1), hodc B/Sichuan/379/99
(FluB) va viéc diéu tri bénh bﬁng mot hop chét véi cac hop chét dai dién c6 cong thirc
(I) & céc lidu lwgng khac nhau.

Bang 25 thé hién chi tiét mirc séng s6t & chudt sau khi nhiém virut trong mii virut
A/PR/8 (500 pfu/con chuét) va viée didu tri bénh bing mot hop chit bing céc hop chét
dai dién c6 cong thire (I) & cac liéu lugng va thoi diém khac nhau.

Bang 26-thé hién chi tiét tic dong ctia mot 14n diéu tri bénh trong miii b%mg cac
hop chét dai dién c6 cong thirc (I) khi duge ding & cac lidu lugng khac nhau sau khi
nhidm dén mirc sdng sét tir nhiém virut cam A/California/04/2009 (HIN1pdm) & chudt

nhit. Zanamivir duoc dung 1am d6i chimg va nudc mudi duge dung lam thudc vo.
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Bang 27 thé hién chi tiét cac tac dong ctia mot 14an diéu tri bénh trong miii béng
cac hop chat dai dién c6 cong thirc (I) khi dugc dung & cac lidu luong khac nhau 48 gid
sau khi nhiém dé&n muc sdng sot sau khi nhiém virut cim A/PR/8 (HIN1) & chudt nhit.
Zanamivir dugc dung lam d6i ching va nuéc mudi dugc ding 1am thude vo.

Bang 28 thé hién chi tiét cac tic dong clia mot 14n diéu tri bénh trong miii béng
céc hop chét da_ﬁ dién c6 cong thirc (T) khi duge dung tai thoi diém 48 gidr sau khi nhiém
d&n muc séng sot sau khi nhiém virut cam A/PR/8 (HIN1) & chudt nhét. Zanamivir duge
dung lam d6i chimg va nudc mudi duge ding lam thude vo.

Bang 29 thé hién chi tiét cac tac dong ctia mot 14n diéu tri bénh trong miii béng
céc hop chét dai dién c6 cong thirc (I) khi duge ding & céc lidu lwgng khac nhau & 48
gid sau khi nhiém dén mic sbng sot sau khi nhiém virut cm A/PR/8 (HINI)
(500pfu/con chudt) & chudt nhét. Zanamivir duoc ding lam ddi ching va nuée mudi
dugc dung 1am thube vo.

- Bang 30 thé hién chi tiét cac tac dong cia mot 1an diéu trj bénh trong miii bing
cac hop chét dai dién c6 cong thic (I) khi dugc dung & céac lidu lugng khac nhau 60 gio
sau khi nhiém dén muc sdng sét sau khi nhiém virut cim A/PR/8 (HIN1) (500pfu/con
chudt) & chuot nhét. Zanamivir dugc dung 1am d6i chimg va nuéc mudi dugc dung lam
thube vo. Zanamivir duge dung lam ddi chimg va nudce mubi duge ding 1am thude vo.

Bang 31 thé hién chi tiét cac tic dong clia mot 14n diéu tri bénh trong miii bﬁng
cac hop chét dai dién c6 cong thire (1) khi dugc dung tai thoi diém 60 gio sau khi nhiém
dén muc sdng sot sau khi nhiém virut cim A/PR/8 (HIN1) (500pfu/con chudt) & chudt
nhit. Zanamivir dugc ding lam ddi chimg va nuGe mudi duge ding lam thude vo.

Béang 32 thé hién chi tiét cac tac dong clia mot 1an diéu tri bénh trong miii bé‘mg
céic hop chét dai dién c6 cong thitre (I) khi duge ding tai thoi diém 72 gior sau khi nhiém
dén mirc sdéng s6t sau khi nhiém virut cim A/PR/8 (HIN1) (500pfu/con chudt) & chudt
nhit.

Bang 33 thé hién chi tiét cac tac dong ctia mot 1an didu tri bénh trong miii bing
céc hop chét dai dién c6 cong thirc (I) khi dugc dung tai thoi diém 72 gior sau khi nhiém
dén mirc séng s6t sau khi nhiém virut cim A/PR/8 (HIN1) (500pfu/con chudt) & chudt
nhit.

-75-



35704

Bang 34 .thé hién chi tiét cac tac dong ctia mot 14n diéu tri bénh béng cac hop chét
dai dién c6 cong thirc (I) khi duge ding trong khoang mang bung tai thoi diém 1 gio
trude lidu gy chét ctia virut cam A/PR/8 (H1N1) (500pfu/con chudt) dén chudt nhit.

Bang 35 thé hién chi tiét céc tac dong cta viéc diéu tri bénh bing cac hop chét dai
dién c6 cong thirc (I) khi duge dung trong khoang mang bung tai thoi diém 4 gio sau khi
nhiém (20pg/con chudt/ngady x 5 ngay) dén muc séng s6t sau khi nhiém virut cam A/PR/8
(HIN1) (500pfu/con chudt) & chudt nht.

Céc két qua duoc thé hién trong cic bang 34 va 35 cho thdy rang cac hop chét ¢6
cong thac (I) co thé dugc dung trong viéc diéu tri nhiém toan than.

" Bang 36 thé hién chi tiét cac tac dong clia viéc didu tri bénh bing cac hop chét dai
dién c6 cong thic (I) khi duge dung trong mili tai thoi diém 60 gior sau khi nhiém dén
murc sbng s6t sau khi nhiém virut cam A/PR/8 (HIN1) (500pfu/con chudt) & chudt nhit.

Bang 37 thé hién chi tiét céc téc dong ciia viéc diéu tri bénh bang céc hop chét dai
dién c6 cong thirc (1) khi dugc ding trong mili tai thdi diém 60 gié sau khi nhiém dén
muttc séng sot sau khi nhiém virut cim A/PR/8 (HIN1) (500pfu/con chudt) & chudt nhit.

Béang 38 thé hién chi tiét cac tac dong clia viéc didu tri bénh bang cac hop chét dai
dién c6 cong thic (I) khi dugc dung trong khoang mang bung tai thoi diém 1 gio trude
khi gay chét bing virut cim A/PR/8 (HIN1) (500pfu/con chuét) dén chudt nhit.

- Cac két qua ctia cac thir nghiém in vitro va in vivo cho thdy rang cac hop chét c6
cong thirc (1) c¢6 hiéu lyc d6i v6i nhidu ching cim ké ¢4 cam A, B, cum gia cAm va céc
ching khang thube. Hon thé nira, cac két qua thé hién rang cac hop chét c¢6 cong thire (I)
khéng thé hién doc tinh d6i véi té bao.

Lién quan dén cic nghién ctru & chudt nhit, da phat hién ra rang cac con chudt
nhjt da bj nhidm thuong bi gidm can it hon va/hodc phuc hdi nhanh hon khi dugc diéu
tri bang cac hop chét c6 cong thirc (I) néu so véi thude vor 1a nude mudi va/hodc ddi
chung (ttrc 1a Zanamivir). Hon nita, da phat hién ra rang cac hop chét c6 cong thire (1)
c¢6 hidu qua sau khi dung vao khoang miii & chudt nhit trong mot khoang thoi gian hodc
lau hon 11 ngay.

- Dit liéu v& hiéu qua in vivo cho thiy rang cac hop chét c6 cong thie (I) c6 hoat
tinh gép it nhét 1a 75 1an (theo liéu luong theo thé trong) hodc > 400 14n (theo lidu luong

phén to gam) hon db6i chimg Zanamivir.
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Lién quan dén dit lidu v& hiéu qua in vivo dbi voi chudt nhit d& nhiém virut cim
A PR8 (500pfu/con chudt) viéc dung trong mili cic hop chit dai dién theo sang ché trén
co sO thoi gian so sanh tai thoi diém 48 gio, 60 giv, hodc 72 gid sau khi nhiém dem lai
su séng s6t & dai da sb chudt nhét, va muc giam cén tdi da < 15% (chi ba con chudt nhét
giam can trong khoang tir 20% dén 25%).

| Lién quan dén dit liéu vé hidu qua in vivo dbi véi chudt nhit da nhiém virut cim
A/PR/8 (500pfu/con chuft), viéc dung trong khoang mang bung cic hop chét dai dién
theo sang ché dem lai su sdng sot & tht ca chudt nhét, va cho thdy ring cac hop chit theo
sang ché ¢6 thé dugc dung dé diéu tri nhiém toan than.

Hai hop chét dai dién c6 cong thirc (I), MD185 va MD317 dugc thir theo thir
nghiém hERG ICso (hRERG-CHO, dén-kep ty dong). C hai két qua déu cho thdy rang hai
hop chét nay 13 an toan lién quan dén doc tinh dbi voi tim. Hon thé nita, MD185 va
MD317 duoc thir trong thir nghiém quét Kinome, khong c6 tuwong tac dang ké giira cac

hop chét va cac kinaza & mitc 100nM.
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Vidu 8: Nghién curu vé déc tinh ADME ddi véi cdc hop chat dai dién c6 cong thirc (I)

Hai hop chét c6 cong thie (I), MD185 va MD317, dugce tht theo thir nghi€ém
hERG ICso (hRERG-CHO, dan-kep tu dong). Tri s6 ICso ctia MD 185 khong thé tinh dugc.
DPudng cong noéng do-dép tmg dbi v6i MD317 thé hién tac dong thip hon 25% & ndng
d6 thir nghiém cao nhat da dugc xac nhén, tirc 1a ICso> 100nM.

Két qué chi ra rang MD185 va MD317 14 an toan v& mit doc tinh dbi voi tim.

Vi du 9: Chép hinh quét KINOME doi véi cdc hop chd’t_ dai dién cé cong thire (I)

Hai hop .chét c6 cong thire (I), MD185 va MD317, dugc thir theo quy trinh th
nghiém kinaza dudi day.

Déi v6i hau hét cac thir nghiém, céc ching thé thuc khudn T7 danh diu bing
kinaza dugc cho sinh trudng song song trong khéi loai 24 13 trong vét chu E. coli thu
dugc tir chung BL21. E. coli dugc cho sinh truéng dén pha log va dugc chuyén nhiém
v6i pha T7 tir gibng gbc da duogc dong lanh (boi s6 nhidm = 0,4) va & va lic & nhiét do
32°C cho dén khi phéan giai (90 phut dén 150 phit). Céc dich phan gidi dugc ly tim
(6.000 x g) va loc (0,2um) dé loai bd manh vun t& bao. Cac kinaza con lai duoc tao ra
trong € bao HEK-293 va tiép d6 duoc gin thé ADN dé do qPCR. Hat tir tinh phu
streptavidin dwoc xir Iy bang cic phdi tir phan tir nhé dd dugce gin biotin trong thoi gian
30 phut & nhiét do trong phong dé tao ra nhua 4i luc cho thir nghiém kinaza. Hat dd c6
phdi tor duge phong bé bing luong du biotin va ria bing dung dich dém phong bé
(SeaBlock(pierce), 1% BSA, 0,05% Tween20, ImMDTT) dé loai bd phdi tir khong lién
két va d& lam giam lién két thuc khuin khong dic hiéu. Cc phan tng lién két dugc tap
hop bang cach két hop céc kinaza, hat 4i luc ¢6 phdi tir, va cac hop chat thir nghiém trong
1 x dung dich dém lién két (20% SeaBlock, 0,17 x PBS, 0,05% Tween20, 6mMDTT).
Céc hop chit thir nghiém dugc didu ché & dang gbc 40x trong 100% DMSO va duoc pha
lodng mot cach truc tiép vao thir nghiém. T4t ca cac phan tng dugc thuc hién trong céc
dia polypropylen loai 384 15 trong thé tich cudi ciing 0,04 ml. Céc dia thit nghiém duoc
U ¢ nhiét d trong phong va lic trong thoi gian 1 gid va hat 4i luc dugc rira bing dung
dich dém (1xPBS, 0,05% Tween 20). Tiép do6, hat duoc tao huyén phu lai trong dung
dich dém ria giai (1xPBS, 0,05% Tween 20, 0,5uM phéi t ai luc chua dugc biotinyl
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hoa) va i & nhiét do trong phong va lic trong thoi gian 30 phut. Nong d6 kinaza trong
céc nuoc giai hép do dugc theo gPCR.
Khéng c6 twong tac dang ké giita cac hop chét va cac kinaza & ndng dd 100nM.

Két qﬁé duogc tong két trong Bang 41.

Bang 41: Bang diém vé mirc chon loc

Tén hop | Loai diém vé |S6 lwong| S6 lwong kinaza |Nong d9 sang|Diém vé mirc
chit tinh chon lgc hit khong dot bién loc (nM) chon loc
MD185 S(35) 0 395 100 0
MD185 S(10) 0 395 100 0
MD185 S(1) 0 395 100 0
MD317 S(35) 0 395 100 0
MD317 $(10) 0 395 100 0
MD317 - S(1) 0 395 100 0

Diéu ché cdc hop chdt dai dién theo sdng ché

D& thuan tién, nhiéu géc héa hoc dugc thé hién bﬁng cach st dung céac chit viét
tit bao gdm, nhung khong chi giéi han &, metyl (Me), etyl (Et), n-propyl (nPr), iso-
propyl (iPr), n-butyl (nBu), tert-butyl (tBu), n-hexyl (nHex), xyclohexyl (cHex), phenyl
(Ph), metoxy (MeQ), etoxy (EtO), trimetylsilyl (TMS), tert-butyloxycarbonyl (Boc), va
axetyl (Ac).

. P& thuén tién, nhiéu hop chét hoa hoc duge thé hién bﬁng cach st dung céc chit
viét tit bao gdm, nhung khong chi giéi han &, metanol (MeOH), etanol (EtOH), dietyl
ete (Et20), etyl axetat (EtOAc), trietylamin (TEA), diclometan (metylen clorua, DCM,
CH2Clp), axit trifloaxetic (TFA), trifloetanol (TFE), dimetylformamit (DMF), natri
sulphat (Na»SOs), tetrahydrofuran (THF), axit meta-cloperoxybenzoic (mCPBA),
hexametyldisilazan mubi natri (NaHMDS), O-(7-azabenzotriazol-1-y1)-N,N,N',N'-
tetrametyluroni ~ hexaflophosphat ~ (HATU),  O-(benzotriazol-1-y1)-N,N,N',N'-
bis(tetrametylen)uroni hexaflophosphat (HBTU), dimetylsulfoxit (DMSO), magie
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sulphat (MgSQ4), natri hydro cacbonat (NaHCOs), tert-butanol (~BuOH), mubi
hydroclorua cua 1-etyl-3-(3-dimetylaminopropyl) carbodiimit (EDCLHCI), tetra-n-
butylamoni florua (TBAF), N,N-diisopropyletylamin (DIPEA), tert-butyldimetylsilyl
(TBDMS), 1-hydroxybenzotriazol (HOBt), trans-diclobis(triphenylphosphin)paladi(II)
(PACI(PPhs),), tetrakis(triphenylphosphin)paladi(0) (Pd(PPhs)4) tris(dibenzylidenaxet-
on) dipaladi(0) (Pdx(dba)s), tri-t-butyl phosphoni tetrafloborat (#~BusPH.BF4), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten (Xantphos), triphenylphosphin (PPhs),
diisopropyl azodicarboxylat (DIAD), pyridini clocromat (PCC), boran dimetylsulfua
(BMS), titan isopropoxit (TiOiPrs), natri triaxetoxybohydrua (NaBH(OAc)3), natri
xyanobohydrua (NaBH3(CN)), natri bohydrua (NaBH4), amoni clorua (NH4Cl),
clorofom (CHC];;), Mangan dioxit (MnO3), kali cacbonat (K2COs3), 1,2-dicloetan (DCE),
natri azit (NaN3), natri nitrit (NaNO) di-tert-butyl dicacbonat (Boc20O), va S-
axetamidometyl (Acm).

Quy trinh chung tdng hop cac hop chit c6 cong thire (I) 1a tom tit trén So 6 I
duéi day:

So d6 1: Quy trinh chung tong hop cac hop chit c6 cong thire (T)

Cic hop chiit neo ——————>  Cdc hop chit khung neo ~ —>
vidu Zx vi du CHTCA(Zx)2,
TCAZx),
PYR(Zx)2
Nhom axit/anion — Hop chiit theo sing ché
vi du D-Asp-(NHCH2SO3H)a, vi du MD185 (MW 1852)
D-Cya-~(D-Cya)s-OH, PK2 PYR(Zn)2-[D-
D-Asp(D-Cya)-D-Asp(D-Cya)-D- Asp(NHCH2SO3H)a],
Asp(Cya)-OH MD345 (MW2201)
PK2 TCA(Zo)-[D-Cya]7-OH,
MD348 (MW1982)

CHTCA(Zo)2-D-Asp(D-Cya)-D-Asp
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(D-Cya)-D-Asp(D-Cya)-OH

Vidu 10: Diéu ché N-Boc-1,9-diaminononan

| 1,9-diaminononan (lg, 6,329mmol) dugc hoa tan trong hdn hop gbm 50ml
etanol va 50m1 nudc, sau d6 duge bd sung di-z-butyldicacbonat (1,38g, 6,329mmol) &
nhiét do trong phong. Toan bd hdn hop dugc khudy & nhiét do trong phong trong thoi
gian 16 gid dé tao ra huyén phu tréng. Huyén phi nay dugc loc bé. Chét ran 13 di-Boc-
1,9-diaminononan 488mg (1,36mmol, hi€u sut 21,53%) sau khi dugc séy kho trong
khong khi. Dich lgc dugc chiét béng diclometan (150m1, 100ml). Lép nude chira 1,9-
diaminononan chua phan tng (289mg, 1,83mmol) c6 thé dugc quay vong vao mé diéu
ché tiép theo. Cac chiét phim hitu co dugc két hop va ria bang 50ml nuéc, rdi lai duge
khudy vé6i 10g NapSO4 khan & nhiét do trong phong qua dém. Huyén phu hitu co nay
duoc loc. Dich loc dugc lam bay hoi trong chan khong dén kho dé tao ra N-Boc-1,9-

diaminononan 809mg (hiéu suét 49,5%) & dang chat rin khong mau. MS 295(M+1).

Vidull: Diéu ché hop chdt neo Zn’

Quy trinh tong hop duge th& hién chi tiét trén So dd 2 dudi day. Céc sd tham
chiéu hop chét dudi day va tham chiéu bude tong hop lién quan dén So db 2.

Budc A) axit sialic (1) (5g, 16,18mmol) va nhya Dowex 50 x 8(H") (10g) dugc
khudy trong metanol khan (400ml) & nhiét do nim trong khoang tir 60°C dén 62°C trong
thoi gian 48 gio. Hén hop nay dugc loc ra. Dich loc duge 1am bay hoi trong chan khong
dén kho détaora Hop chét (2) §dang rin mau tréng 4,5g (13,25mmol, hiéu sut 82,5%).
MS 338(M+1).

- Buéc B) Hop chét (2) (4g, 11,87mmol) dugc khudy véi axetic anhydrit (40ml, d
1,08, phan tir lvgng 102,29, 423mmol) va axit sulphu'ric (2ml). Sau d6, hdn hop nay
dugc khudy & nhiét d6 nim trong khoang tir 32°C dén 35°C trong thoi gian 72 gid trong
bé dau. Hon hop phan tng nay dugc b6 sung nho giot vao hdn hgp duge khudy gdm
Na,CO;3 (51g) trong nudce (280ml) va etyl axetat (14ml) & bé nuéce da. Sau d6, hdn hop
nay duogc khudy trong thoi gian 1,5 gio nita trong bé nudce da, tiép theo duge chiét bang

etyl axetat (400ml, 270ml). Céc dich chiét etyl axetat duoc két hop va rira bing dung
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dich NaHCO; 10% (270ml x 2), dung dich NaCl bao hoa (270ml x 2), lam kho trén
NaSO4 khan qua dém. Sau khi duoc loc ra, dich loc du&jc lam bay hoi trong chan khong
dén kho dé tao ra hop chit c6 cong thie (3) 4,78g (11,57mmol, hi¢u suat 97,5%). MS
414(M+1). Can dau chuyén thanh chit rin mau tring duc sau khi bao quan trong ti sdy
trén P2Os trong thoi gian 3 ngay.

Budce C) Hop chit c6 cong thirc (3) (3,47g, 8,4mmol) dugc hoa tan trong fert-
BuOH (25ml). Azidotrimetylsilan (1,81ml, 13,63mmol) dugc bd sung vio dung dich
nay. Toan bo hdn hgp duge khudy & nhiét do nim trong khoang tir 80°C dén 82°C trong
khi quyén argon trong thoi gian 24 gio. Hon hop phén Gng ndy duoc pha lodng bang
etyl axetat (100ml), rdi lai duoc khudy véi 0,9g NaNO; trong 25ml nuéde, va duge diéu
chinh dén d6 pH=2 bing dung dich HC1 5N trong thoi gian 1 git & nhiét d9 trong phong.
Hon hop hai pha nay dugc tach, 16p nu6e duge chiét bing etyl axetat (50ml). Cac chiét
phim hitu co dugc két hop va tiép d6 dugc rira bing nudc (25ml x 2), dung dich
NaHCO3 6% (25ml), nude (25ml x 3), sau 6 duge 1am kho trén NaaSOa. Dich loc duoc
lam bay hoi trong chan khong dén khd dé tao ra Hop chat c6 cong thic (4) 3,17g
(6,95mmol, hiéu sut 82,7%) & dang chit dau. MS 457 (M+1), 479 (M+Na), 925
(2M+Na).

Budéc D) Hop chét c6 cong thuc (4) (3,15g, 6,91mmol) dugc hoa tan trong
metanol (100ml) va toluen (70ml). Dung dich dwgc ddt trong chén khong dé loai bo khi
(oxy), tiép d6 nap ddy lai bing argon. Pd/C (10%) (616mg) dugc b sung vao hén hop
ndy, sau d6 dugc dat trong chan khong @8 thao argon ra ma tiép theo dugc thé bang
hydro (H»). Budc hydro héa duoc thyuc hién ¢ nhiét do trong phong trong thoi gian 2 gio
va tiép d6 chét xtc tac duge loc bo. Dich loc duge lam bay hoi trong chén khong dén
khé d& tao ra hop chét c6 cong thitc (5) 2,82¢ (6,55mmol, hiéu sudt 94,7%) & dang rén
mau tring duc. MS 431(M+1).

Bude E) Hop chét c6 cong thuc (5) (2,80g, 6,51mmol) duge hoa tan trong khan
axetonitril (15ml). N,N'-di-Boc-1H-pyrazol-1-carboxamidin [Bis(Boc)PCH] (3,03g,
9,76mmol) duoc bd sung vao dung dich ndy. Toan bd hdn hop duge khudy trong khi
quyén argon & nhiét do trong phong trong thoi gian 40 gio. Hon hop phan tng duge lam
bay hoi trong chan khong dén khd. Cin dugc hoa tan trong etyl axetat (4ml), sau do

-110-



35704

dugc pha lodng bang hexan (4ml), dua lén cOt sic ky cuc nhanh, rira bang hexan
(150ml), tiép d6 bang dung moi (etyl axetat:hexan theo ty 1¢ 1:1) (150ml), cubi cliing
duoc rira giai bang dung moi (etyl axetat:hexan theo ty 1& 1:1). Buéc lam bay hoi trong
chan khong d6i vé6i cac phan doan gom dugc tao ra san pham Hop chét c6 cong thirc
(6), 3,23g (4,8mmol, hiéu suét 73,7%) & dang rén mau trang. MS 673(M+1).

Budc F) Hop chit c6 cong thirc (6) (2,8715g, 4,273mmol) duge hoa tan trong
metanol khan (22ml). NaOCHj3 (4,9134mg, 0,2136mmol) dugc bd sung vao dung dich
nay trong khi quyén argon. Toan b hén hgp dugce khudy trong khi quyén argon & nhiét
do trong phong trong thoi gian 2,5 gid, sau d6 dugc didu chinh dén d6 pH=6,5 bing
nhua Dowex50 x 8(H"), ma tiép do6 duoc loc ra. Dich loc dugc lam bay hoi trong chan
khong dén kho dé tao ra hop chét c6 cong thic (7) 2,2024g (4,0337mmol, hiéu sut
94,4%) & dang ran mau tring. MS 547(M+1).

Bude G) Hop chit c6 cong thirc (7) (2g, 3,66mmol) duge hoa tan trong khan
axetonitril. 1,1'-cacbonyldiimidazol (714mg, 4,403mmol) dugc bd sung vao dung dich
nay. Toan by hdn hop duge khudy trong khi quyén argon & nhiét do nim trong khoang
tir 20°C dén 30°C trong thoi gian 18 gid. N6 duoc lam bay hoi trong chan khong dén
kho, sau d6 cin dugc dua vao cot cuc nhanh sac ky, trudce hét duge rira bing hexan
(150ml), sau do duoc hién hinh bing dung mdi (etyl axetat:hexan theo ty 1& 2:1). Cac
phén doan c6 tri s6 R 0,5 (etyl axetat:hexan theo ty 1€ 2:1) dugc két hop va duge lam
bay hoi trong chin khong dén kho d8 tao ra Hop chét c6 cong thirc (8) 1,35g (2,36mmol,
hiéu sut 64,5%) & dang rén mau trang. MS 573(M+1).

Budc H) Hop chét c6 cong thire (8) (1,3g, 2,27mmol) duge hoa tan trong Khan
pyridin (12,5ml). p-nitrophenyl clorofomat (503,3mg, 2,497mmol), 4-dimetylamino-
pyridin (808,5mg, 6,62mmol) dugc b sung vao dung dich ndy. Toan bd hdn hop duge
'khuéy ¢ 30°C trong khi quyén argon trong thoi gian 7 gio. Dung dich chita N-Boc-1,9-
diaminononan (690mg, 2,67mmol) va 4-dimetylamino pyridin (166mg, 1,36mmol)
trong pyridin khan (4ml) dugc bd sung vao hdn hop phan img nay. Hon hop phan tng
ndy dugc khudy trong khi quyén argon & nhiét do 30°C trong thoi gian 16 gid, sau d6
dugc lam bay hoi trong chan khong dé loai bo pyridin. Cin dugc phan bb gitta etyl axetat

(300ml) va nuée (50ml) chira 2,45ml dung dich HCI 5N, sau d6 dugc rua bang nuéc
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(50ml x 2), dung dich NaHCO3 2% (50ml x 6), nuéc (50ml x 2), 1am kho trén NaxSO4
khan, va loc. Dich loc dugc 1am bay hoi trong chan khong dén kho dé tao ra 2,25 g chét
dang dAu. N6 duoc dua dén budc sic ky cot cuc nhanh (etyl axetat:hexan theo ty 1€ 1,5:1
lam chét rira giai). Cac phan doan (¢ tri sd Rf bang 0,27 TLC, etyl axetat:hexan theo ty
1¢ 1,5:1 lam dung mo6i hién hinh) dugc két hop va duge 1am bay hoi trong chén khong
dén kho dé tao ra hop chét cé cong thirc (9) 1,057g (1,234mmol, hiéu suit 54,4%) &
dang rén mau tring. MS 857(M+1), 879(M+Na),IH-NMR (DMSO-de) 3(ppm) 11,42
(1H, s, guanidin NHBoc), 8,25 (1H, d, NH-4), 7,95 (1H, d, AcNH), 7,16 (1H, t,
OCONH), 6,75 (1H, t, nonyl NHBoc), 5,80 (1H, s, H-3), 4,92 (2H, m,H-7, H-8), 4,75
(1H, m, H-4), 4,31-4,62 (4H, m, H-5, H-6, H-9, H-9"), 3,74 (3H, s, COOCH3), 2,90 (4H,
m, NHCH,(CH,),CH,NH), 1,86 (3H, s, NHCOCH3), 1,49 (9H, s, Boc), 1,38 (18H, s,
Boc), 1,2-1,6 (14H, m, NHCH2(CHz);CH,NH).

Budc I) Hop chét ¢6 cong thic (9) (1g, 1,168mmol) dugc hoa tan trong hdn hop
gdm  axit trifloaxetic (TFA) (36ml) va metyl phenyl ete (Anisol) (3,9ml) trong
diclometan (CH2Clz) (36ml). Toan bd hdn hop duoc khudy & nhiét d6 25°C trong thoi
gian 2 gir va 40 phut, sau d6 né dugc 1am bay hoi trong chin khong ¢ nhiét do 35°C
trong thoi gian 2 gio. Cén dugc khudy trong hexan (100ml) & nhiét d¢ trong phong qua
dém, hexan dugc gan va hexan méi (60ml) dugc bd sung vao, va tiép tuc khudy trong
thoi gian 4 gio ¢ nhiét do trong phong. Tiép d6, hexan dugc loai bé. Cin duge hoa tan
trong CHaClo(10ml) va 1am bay hoi dén khd & nhiét d6 nim trong khoang tir 35°C dén
40°C. Cin duoc hoa tan trong nuge (25ml). Dung dich nude duoc sdy kho & nhiét do
thip dé tao ra hop chét c6 cong thic (10) 1,026g (1,143mmol, hiéu suét 97,8%) & dang
bot mau tring ciia mudi TFA3Zy. MS 557 (M+1) [phan t& luong clia Zy= 556, TFA3Zy
= 898].
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So' dd 2: Piéu ché hop chit neo Zn’
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Vi dy 12: Diéu ché cdc hop chit khung neo PYR(Zx):
Quy trinh tdng hop dugc thé hién chi tiét trén So dd 3 dudi day. Céc s6 tham
chiéu hop chét dudi ddy lién quan dén So do 3.

. Zw (10) (224,5mg, 0,25mmol) va diisopropyletylamin (DIPEA) (130,64l
0,75mmol) dugc bd sung vao dung dich chira dianhy&rit pyromelitic (11) (27,25mg,
0,125mmol) trong DMF khan (2ml) ¢ nhiét d trong phong. Toan b hdn hop phan tng
dwoc dé khudy trong khi quyén argon & nhiét d§ 25°C trong thoi gian 36 gio, sau d6
duoc xit Iy bing ete: ete dau mé theo ty 1& 1:1 (100ml). ChAt két tua duoc loc, rira bing
ete, va lam kho trong khong khi d8 tao ra chét rin mau tring duc (197mg), ma sau d6

duoc dua dén budc tach theo phuong phép sic ky 16ng cao 4p va tinh ché.

HPLC phdn tich: gradien pepl

Cot: ¢6t C18 Gemini 100A Spm 150 x 3,00mm. Budc séng: 220/280nm. Luu the:
0,7ml/phut. Dung méi A = 0,1% axit trifloaxetic. Dung.mo6i B = 100% Axetonitril. Nhiét
d5: 30°C. Gradien: 0% dén 50% B, 15 phut. Thoi gian luu: PKIPYR(Zx): (12) tai thoi
diém 14,35 phut, PK2PYR(Zy)2 (13) tai thoi diém 14,53 phut.

HPLC diéu ché:

Cot: cot MS prep C18 Water Xterra 19 x 50mm, 5 pm. Budc séng: 220/280nm.
Luu tc: 8ml/phut. Dung mdi A = 0,1% axit trifloaxetic. Dung mé6i B = 100%
Axetonitril. Nhiét do: 30°C. Gradien: 10% dén 100% B, 80 phut. C4c phén doan tinh
khiét chira PK1PYR(Zy)2 va PK2PYR(Zy)2 (13) duge gom va sdy kho & nhiét do thip
riéng r& dé 1an lugt tao ra PKIPYR(Zy)2 (12) 49mg, va PK2PYR(Zr)2 (13) 42mg.

PKIPYR(Zy)2 (12) MS biéu thi ESI +ve 10V 1331,5 ion. "H-NMR (D;0)
(ppm):8,00 (2H, s, para thom H x 2), 6,00 (2H, d, H-3 x 2), 5,20-5,50 (4H, m, H-7 x 2,
H-8 x 2), 4,35-4,90 (8H, m, H-4 x 2, H-5 x 2, H-6 x 2, H-9 x 2), 4,15 (2H, dd, H-9'x
2), 3,80 (6H, s, COOCH; x 2), 3,25-3,45 (4H, m, OCONHCH: x 2), 2,90-3,20 (4H, m,
NHCH; x 2), 1,95 (6H, s, CH3CO0 x 2), 1,20-1,70 (28H, m, (CHz2)7 x 2).

PK2PYR(Zy)2(13) MS biéu thi ESI +ve 10V 1331,5 ion. H-NMR (D20) $
(ppm) 8,35 (1H, s, thom H x 1), 7,50 (1H, s, thom H x 1), 6,00 (2H, d, H-3 x 2), 5,20-
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5,50 (4H, m, H-7 x 2, H-8 x 2), 4,35-4,90 (8H, m, H-4 x 2, H-5 x 2, H-6 x 2, H-9 x 2),
4,15 (2H, dd, H-9' x 2), 3,80 (6H, s, COOCH3 x 2),3,25-3,45 (4H, m, OCONHCH; x
2), 2,90-3,20 (4H, m, NHCH: x 2), 1,95 (6H, CH5CO x 2), 1,20-1,70 (28H, m, (CH2)7
X 2).

So' db 3: Diéu ché cac hop chat khung neo PYR(Zy):

’ ‘ OCONH(CH,)NH,
Q- s
~ 2 o COOCH;
O I O + o// I
~ ANHE ™, 3TFA
o) o) NH
\_NH
. /
(11) NH,
PYR(O}, (10) Zy

R +
Z3
(12) (13)
PK1 PYR(Zn")2 © PK2PYR(Zp),

Vi du 13: Diéu ché nhém axit/anion D-Asp(NHCH2SO3H):2

Quy trinh tdng hop dugc thé hién chi tiét trén So dd 4 dudi day. Céc s6 tham
chiéu hop chit dudi day lién quan dén So d6 4.

Axit Boc-D-aspatic (14) (233mg, 1mmol) va HBTU [O-(benzotriazol-1-y1)-
N,N,N' N'-bis(tetrametylen)uroni hexaflophosphat] (758mg, 2mmol) dugc hoa tan
trong DMF (10ml). DIPEA (diisopropyletylamin) (349ul, 2mmol) dugc bd sung vao
dung dich nay. Dung dich nay dugc khudy & nhiét @ trong phong trong thoi gian 10
phut, sau do két hop vé6i dung dich chira natri aminomeétansulfonat (332mg, 2,5mmol)

trong DMF (3ml). Dung dich thu dugc dugce dé khudy & nhiét do trong phong qua dém.
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Hdn hop phan trng dugc lam bay hoi trong chan khong 8 tao ra chit rin mau cam nhat.
N6 duoc hoa tan trong nude (20ml), rira bang etyl axetat (20ml x 3), pha nuéc dugc
lam bay hoi trong chin khong dé loai b dung mdi hitu co, sau d6 dugc sdy kh6 & nhiét
0 thép dé tao ra san pham tho (15) 310mg & dang rén mau tring ma duoc dua dén budc

tach theo phuong phap sic ky 16ng cao &p va tinh ché.

HPLC phdn tich: gradien pepl

Cot: cot Gemini C18 100A Spm 150 x 30 phut. Bugce séng: 220nm. Luu tbe:
0,7ml/phat. Dung mé6i A = 0,1% axit trifloaxetic. Dung mdi B = 100% Axetonitril.
Nhiét do: 30°C. Gradien: 0% dén 50% B, 15 phut. Thoi gian lwu: Hop chit c6 cong
thire (15) & dang axit ty do tai thoi diém 4,669 phut MS ESI —ve 418(M-1), dung moi
pic tai thoi diém 1,658 phut, axit aminometansullfonic tai thoi diém 2,722 phut, chét
HBTU tai thoi diém 5,520 phit, mono Boc-D-Asp-NHCH2SOsH tai thoi diém 5,802
.phl'lt.

HPLC diéu ché

Cot: cdt Germini AXIA C18, 5um 50 x 21,2mm, bude soéng: 220 phut. Luu tbe:
8ml/phat; Dung m6i A = 0,1% axit trifloaxetic; Dung mdi B = 100% Axetonitril; Nhiét
d9: 30°C. Gradien : 0% dén 100% B, 100 phit.

Phén doan chira hop chit ¢ cong thirc (15) duge gom va gop vbn lai, sau d6 duge
séy kho & nhiét do thip d& tao ra san phdm tinh khiét (15) & dang axit tw do. MS ESI -
ve 418(M-1). Hop chat c6 cong thie (15) & dang axit tw do (200mg, 0,477mmol) dugc
hoa tan trong axit trifloaxetic (10ml) chtra Anisol (1ml). Dung dich nay duoc khudy &
nhiét do trong phong trong thdi gian mot giod, sau d6 dugce lam bay hoi trong chén khong
dén khé. Can dugc nghién trong ete (20ml x 2), loc bo. Chét rin duogc 1am khé trong
khong khi, sau ‘d6 hoa tan lai trong nudec, séy kh6 & nhiét do thép dé tao ra san phém
(16) 106mg chat rin mau tring. MS ESI -ve 318(M-1). Sén phim duogc hoa tan trong
nude (10ml), sau d6 dugce trung hoa bang hai duong lugng natri hydroxit, sdy kho &
nhiét do the"lp dé tao ra dinatri mudi cia hop chét c6 cong thuc (16) ¢ dang ran mau tréng.

So d6 4: Didu ché nhom axit/anion D-Asp(NHCH,SO3H),
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I\:IHBoc o) NHBoc O
o\(\/‘\ FENCH,SO;Na W\ NH
OH TH (\ZHg
<|3H2 SO;Na
(15)
NH, O
. TH (||:H2
THZ SOH
SOH
(16)

D-Asp(NHCH,SO,H),

Vi du 14: Diéu ché hop chdt MDI185, PK2PYR(Zy)2[(D-Asp) (NHCH2S03)2]>

Quy trinh téng hop dugc thé hién chi tiét trén So d6 5 dudi day. Céc sd tham
chiéu hop chit dudi day lién quan dén So db 5.

HATU [O-(7-Aza benzotriazol-1-yl)-N,N,N', N'-bis(tetrametylen)uroni
hexaflophosphat] (17,14mg, 45,11umol) va DIPEA (7,9ul, 45,31umol) duoc bd sung
vao dung dich chita PK2PYR(Zx)2 (13) (30mg, 22,56 pumol) trong DMF khd (5ml). Dung
dich thu dugc duge khudy & nhiét do trong phong trong thdi gian 10 phit, sau d6 muéi
dinatri ctia hop chét c¢6 cong thiic (16) [D-Asp(NHCH2SOs3Na),] (33mg, 91,16pumol)
trong DMF (5ml) dugc bd sung vao. Hon hop phéan tmg dugc khudy & nhiét do trong
phong trong thoi gian 18 gid, sau d6 né dugce dua dén budc tach theo phuong phép sic
ky 16ng cao 4p va tinh ché.

HPLC phdn tich: gradien pep 1

Cot: cot Gemini C18 100A 5um 150 x 3,00mm; budc séng: 220/280nm; Luu thc:
'0,7 ml/phut; Dung moi A = 0,1% axit trifloaxetic; Dung moi B = 100% Axetonitril; Nhiét
do: 30°C; Gradien: 0% dén 50% B, 15pht; Thoi gian luu: sén phim (17) & dang axit tu
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do tai thoi diém 14,270 phut. MS ESI +ve +30V 967,5, MS ESI -ve, -25v 965,4. Cac
pic khac 1a nhu sau: Nguyén liéu ban ddu PK2PYR(Zy) (13) tai thoi diém 11,7 phit,
PK2PYR(Zy)2-D-Asp(NHCH>SO3H); tai thoi diém 13,6 phut.

HPLC diéu ché

Cot: cOt Water Xterra diéu ché MS C18 19 x 50mm 5um; budc song: 220/280nm;
Luu tée: 8ml/phat; Dung moéi A = 0,1% axit trifleaxetic; Dung m6i B = 100%
Axetonitril; Nhiét d6: 30°C; Gradien: 0% dén 100% B 100 phut

San phim rira giai ra theo bién dang nguoc voi Gemini phén tich. Bién dang rira
giai gitta 25% va 35% axetonitril. Cdc phan doan dugc 14y mau va cac éng nghiém véi
d6 tinh khiét cao hon 90% dugc gom va nguyén liéu khic dugc tich trén ct Gemini
AXIA.

Sénphénlcécéngth&c(l7)duqcséykhééiﬂﬁétdéthépdétaorab@tuéngnnn.
MS ESI -ve -25v 965,4, biéu thi phan tir lvong biang 1932. Hop chét c6 cong thuc (17)
PK2 PYR(Zx)2[D-Asp(NHCH2SO3H)2]2 (8mg, 4,14pmol) duge hoa tan trong dung dich
nuéc metanol 50% (2ml), sau d6 trietylamin (40pl, 287,5pmol) dugc bd sung vao. Dung
dich thu dugc dugc khudy & nhiét do trong phong. Phan tmg dugc theo ddi theo phuong
phép phan tich shc ky 16ng cao ap ddi vai pic tai thoi diém 10,848 phut. Sau thoi gian 2
gi, hdn hop phan ung nay dugc axit héa bang axit axetic (60ul, 1049umol) va dugc
pha lodng dén 10ml bang nude. Dung dich nay dugc tinh ché trén cot Kinetex. Céc phan
doan tinh khiét dugc két hop va sdy kho & nhiét do thip dé tao ra 6mg sin phim (18)
PK2 PYR(Zy)2[D-Asp(NHCH2SO3H),]» & dang bdt mau tréng.

HPLC thoi gian luu 10,695 phat. MS ESI -ve -30V 925,6.

Pé loai b6 cin TFA trong hop chét, nguyén liéu tinh khiét dugc hoa tan trong
60ml HCI 4mM va siy kho & nhiét d6 thip, sau d6 dugce hoa tan trong 60ml HCl ImM
va shy kho & nhiét do thip, cudi ciing dugc sdy kho & nhiét do thip ra khoi 60ml nude.

Hiéu sut 5,6mg hop chét c6 cong thirc (18) MD185 MW1852.

So dd 5: Didu ché hop chat MD185, PK2PYR(Z,)2[(D-Asp)(NHCH2S03)a]2
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Zy / ~ Ly r\l_HCHZSO3Na
\l[/ /
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(16) & dang mubi di Na

NaQ,SCH,NH NHCH,SO,Na
~NH- TR T N
-z
NaQ,SCH,NH NHCHSO,Na
Y N/O:Z

(17)

(e]

o
HO:;,SCI—&NH—L>__ I - (———LNHCstosH
 HOSSCHNH . O}*“NHCHZSOaH

?CONH«-——(CHQ )g NH, (i)CONH ——(CHz)g NH,
S © COOCH z= HO & © COOH
Zy= L0 l 3 n HO [
o)
AGNH v AcNH

NH NH

>:NH #NH

NH, NHy

Vidul5: Diéu ché cdc hop chat neo Zy’

Quy trinh tdng hop dugc thé hién chi tiét trén So dd 6 dudi déy. Cac chi s6 tham

chiéu hop chat va cac tham chiéu budce téng hop lién quan dén So db 6.

Theo quy trinh (H) va (I) d& dugc bdc 1 trong Vi du 11, phan Gng cia hgp chét

¢ cOng thirc (8) vai p-nitrophenyl clorofomat, tiép d6 1a N-Boc-1,8-diaminooctan, sau
khi sdc ky, tao ra hop chét ¢o cong thirc (19) & dang ran mau tring. MS 843 (M+1) Hop
chét c6 cong thirc (19) duge xit ly bang axit trifloaxetic (TFA), sau khi xt Iy dé tao ra
hop chat (20) Zy & dang bot mau tréng cia mubi TFA3Zy MS 543 (M+1) [phén tt lugng
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cia Zo = 542, TFA3Zy = 884].

So dd 6: Pidu ché cac hop chit neo Zy

?H ?CONH(CHz)aNHBoc
& ’ O O @“‘ O
2o COOCH,3 0 | COOCHy
o// | (H) /
AcNH ¢ 2o AcNH Y
NH H;N(CH,)sNHBoc W
NBoc /—- NBoc
NHBoc¢ ’ NHBoc

(8)

OCONH CH,)NH,

(1) (ko/o\\(

AcNH

COOCH;
-3TFA

5y

3
YE
° =
. o4

(20) z

Vi du 16: Diéu ché cdc hop chdt khung neo PK1 TCA(Zy)2 va PK2 TCA(Zo)>

Quy trinh tong hop dugc thé hién chi tiét trén So dd 7 dudi day. Cac s6 tham

chiéu hop chat dudi day lién quan dén So d6 7.

HATU (13,32mg, 35,03umol) va DIPEA (6,5, 37,32umol) dugc bd sung vao
dung dich chira TCA (21) (3,085mg, 17,52pumol) trong DMF (309ul). Toan bo hdn hop

duoc khudy & nhiét d6 trong phong trong thoi gian 10 phut, sau d6 duoc bd sung nhod
giot dung dich chira Zo, hop chét c6 cong thirc (20) (30,97mg, 35,03umol) va DIPEA
(18,44pl, 105,9umol) trong DMF (600ul). Hon hop phan tng nay duge dé khudy qua

dém & nhiét d(f)‘trong phong. Hon hop thu duge dugc dua dén budc tach theo phuong

phép sic ky 16ng cao &p va tinh ché.
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HPLC phdn tich : pepl gradien
' Cot: Phenomenex C18 Sul 110A 150 x 3mm bude séng: 220/280nm; Luu tbe:
0,7ml/phut; Dung méi A = 0,1% axit trifloaxetic; Dung m6i B = 100% Axetonitril; Nhiét
do: 30°C; Gradien: 100% dén 50% B 15 phut Thoi gian.luu: PK1 TCA(Z)2 (22) 11,100
phut va PK2 TCA(Zy)2(23) 11,156 phut.

PK1 TCA(Zo)2 (22) 'H-NMR (D20) & ppm & 2,5ppm (AB ddi xtmg dd, 4H,
CoHa=CpH>) bidu thi ciu tric dbi ximg cta n6. MS 1225,4 (phén t lugng 1224).

PK2 TCA(Zy)2 (23) 'H-NMR (D20) & ppm & 2,35ppm dén 2,75ppm (khong dbi
xtmg, dd, 4H, (CHa#CvHz) bidu thi cu tric bat dbi xting ciia né. MS 1225,4 (phan tit
luong 1224).

Séic ky Iong cao dp diéu ché
~ Dung dich nay dugc axit hoa bing lwgng nhé axit axetic 1M va dugc pha loang

dén 25ml trong nuée. N6 duogc loc qua bd loc phun ¢& 0,45um va duge bom vao cot
Water Xterra didu ché MS C18 19 x 50mm & ndng d 20% dén 80% dung dich dém A.
Luu tbc 8ml/phut gradien 0% dén 100% B 100 phit, buéc séng 210/280nm. Bién dang
rira giai trong DMF/DIPEA/HATU

PK1 TCA(Zs): va PK2 TCA(Zo): dugc tinh ché tiép va tich trén cot
Phenomenex Gemini 5um C18 110A Axia 50 x 21,2mm trong dung dich dém TFA
0,1%.

Ty 1& PKI/PK2 1a khoang 1:2, ca hai MS ESI +30V 1225 4.
So' dd 7: Pidu ché cic hop chit khung neo PK1 TCA(Zo)2 va PK2 TCA(Zo)2
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0O=C-OH OCOt\lH(Cl-L'z)Bl\H-i2
07 O
S | COOCH;
7
+ AcNH y 3TFA
|
OH OH VAR
NHo
axit tricarbalylic (TCA) ) Ly
O=C-
C-OH 0=C.Z,
a b a b
P +
Oz(lj ‘=o o=C C=0
ZQ- ZQv IZO' OH
(22) (23)
PK1 TCA(ZO.)2 PK2 TCA(ZO,)2

Vidu 17: Diéu ché nhém axit/anion [D-Cya-SO3H] 7Oﬁ

Quy trinh tdng hop dugc thé hién chi tiét trén So dd 8 dudi day. Céc s6 tham
chiéu hop chét dudi day lién quan dén So d6 8.

Nhu duge thé hién chi tiét trén So d6 8, quy trinh téng hop pha ran dugc ap dung
d8 didu ché [D-Cys-SH];-OH (33), sau d6 oxy hoa polyxystein (33) tao ra [D-
CyaSOs;H]7-OH (34).

Fmoc-D-Cys(Trt)-OH (24) (2,93g, Smmol) dugc hoa tan trong diclometan khan
(DCM) (35ml) trong 6ng nghiém Falcon loai dung tich 50ml, sau d6 nhya 2-clotrityl
clorua (25) (5g) dugc bd sung vao, lic manh, diisopropyletylamin (DIPEA) (3,5ml,
20mmol) dugc bd sung vao. Sau thoi gian 5 phut, phan khéc DIPEA (1,3ml, 7,5mmol)
dugc bd sung vao. Toan bd hon hop duge lic trong thoi gian 4 gid nita. Dé nat 2-

clotrityl clorua c6 hoat tinh phan Ung bét ky con lai, metanol dugc bd sung (4ml). Hon
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hop nay duoc lac trong thdi gian 30 phit nita. Nhya dugce rira 1an luot bang DMF (20ml
x 3), DCM (20ml x 3), metanol (20ml x 3), sau d6 dugc sdy kho trong chan khong qua
dém. Hiéu suét biéu thi lwong 0,57mM/g hop chit c6 cong thirc (26).

Dé 1oai bé nhém Fmoc khéi nhua, nhua (26) duoc 1am truong so bd trong DCM
(35ml), sau d6 dugc bd sung 50% piperidin trong DMF (30ml). Toan bd hdn hop duoc
dat trén thiét bi quay trong thdi gian 30 phiit. Bu6e ndy duoc 13p lai v6i dung dich méi
chira 50% piperidin trong DMF (30ml) trong thoi gian 60 phut. Tiép d6, nhya duoc rira
bang DMF (20ml x 2), DCM (20ml x 2), DMF (20ml x 3). Thir nghiém ninhydrin duong
tinh duoc thé hién. Nhya (27) da sin sang dé lién hop.

HBTU  [O-(Benzotriazol-1-y1)-N,N,N',N'-bis(tetrametylen)uroni ~ hexaflo
phosphat] (1140mg, 3mmol) va DIPEA (523pl, 3mmol) dugc bb sung vao dung dich
chita Fmoc-D-Cys(Trt)-OH (24) (1758mg, 3mmol) trong DMF (6ml). Hbdn hop nay
dwoc khudy & nhiét do trong phong trong thoi gian 10 phit, sau d6 nhya (27) (2,5g,
0,57mM/g, 1,5mmol) dugc bd sung vao. Hon hop phén tmg duge dé khudy trong thoi
gian 24 gi0. Thir nghiém ninhydrin &m tinh, nhya dugc rira bang DMF (20ml1 x 3), sau
d6 dugc xir ly bang axetic anhydrit5%, DIPEA 1% trong DMF (20ml) trong thoi gian
30 phaut. Tiép d6, nhua (28) dugc rira bang DMF (20ml x 3), DCM (20ml x 3), metanol
(20ml x 3). Nhya (28) dugc lam truong so bd trong DCM, va bd sung piperidin/N-
metylpyrollidon 30% trong DMF (20ml) vao. Toan b hén hop duge dat trén thiét b
khudy trong thoi gian 30 phit, sau d6 bang dung dich méi chira 30% piperidin va N-
metylpyrollidon trong thoi gian 60 phut nita, sau khi rira bang DMF (20m1 x 2), DCM
(20m1 x 2), DMF (20m1 x 2) d tao ra nhya (29).

Nhua (29) dugc lién hop tiép trong thoi gian 24 gid véi hop chét c6 cong thic
(24) (1758mg, 3mmol) trong DMF (6ml) da duogc hoat héa so bd trong thoi gian 10 phut
bing HBTU (1140mg, 3mmol) va DIPEA (5231, 3mmol), sau khi xt Iy dé tao ra nhua
(30). Tiép do, ‘mc}t nta cia nd dugc xtt ly theo quy trinh: dugc khir bao vé bing
pﬂxxkﬁnhneqdpynﬂﬁdon,ngﬁuhqplaivéihqpchétcécéngth&c(24)dﬁduqchoathéa
so bd bang HBTU/DIPEA, to repeat quy trinh nay trong 4 1an dé tao ra nhua (31).

Nhua (31) duge rira bing DCM (20ml x 5), sau d6 dugc dat trong 6ng nghiém
Falcon loai 50ml, dugc bd sung 40% axit axetic trong DCM (35ml), trén thiét bi khudy
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& nhiét do trong phong dugc lic trong thoi gian 6 gid. .Huyén phu nhya duogc loc, dich
loc duoc lam bay hoi trong chan khong thanh bot mau vang nhat. Can dugc ria bang
nuéce (100ml x 3), sau khi duge sdy kho dé tao ra chét rén mau tring (32) [D-Cys(Trt)]s-
OH.

Hop chét c6 cong thirc (32) dugc khudy trong dung dich chita TFA (20ml),
Triisopropylsilan (1ml) va nuéc (0,5ml) trong thoi gian 3 gio. Huyén phu thu dugc duoce
loc. Dich loc dugc 1am bay hoi thanh chét dang dAu ma sau d6 duge nghién ciing véi ete
(20ml x 4) dé tao ra chét réin mau tring. N6 dugc khudy trong dung dich nu6c axetonitril
50% (100ml). Nguyén liéu nay dugc xu ly bang ning luong Am thanh & tao ra huyén
phu tréng, ma duogc se‘iy kho & nhiét do thép dé tao ra san phém tho ¢6 cong thirc (33)
[D-Cys-SH]7-OH (380mg).

HPLC phdn tich

Cot: Phenomenex Gemini 5um C18 110A 150 x 3,00mm Dung mo6i A= 0,1% axit
trifloaxeticc, Dung méi B= 100% Axetonitril, Luu tbc: 0,7ml/phut, budc song:
210/280nm, Nhiét do: 30°C, Gradien: 0% dén 50% B 15 phut, Thoi gian luu: 9,356 phit.

MS Cone +25V pic chinh 740 Cone -25V pic chinh 738 biéu thi phén tir lwong
cta hop chét c¢6 cong thire (33) 1a 739 [D-Cys-SH]7-OH

Hop chét ¢6 cong thirc (33) (10mg, 13,53pmol) duge bd sung vao dung dich axit
performic (1ml) da dugc wép lanh so b trong bé nudc da-mudi. Toan bd hdn hop duge
khudy trong bé nuéc da trong thoi gian 1 gio, sau d6 duoc pha lodng bang 100ml nuéce
lanh, sdy kho 6' nhiét do thip dé tao ra dang mau vang nhat c6 cong thirc (34). Nguyén
liéu nay dugc tinh ché trén cot Phenomenex Kinetex 5pm XB-C18 100A bang cach st
dung déng dung méi 0,1% TFA lam chét rira giai dé tao ra hop chat c6 cong thirc (34)
[D-Cyst-SO3H]7-OH phan tir lugng 1075, MS Cone +50V 1076 (M+1) & dang bot khong
mau.

Axit performic dugc didu ché bang cach tron axit formic (8,74ml), nude (0,96ml)
va 30% hydro peroxit (1ml), va dé yén hdn hop nay & nhiét do trong phong trong thoi

gian 30 pht trong binh ¢6 chan. Peroxit nén dugc 1am méi trude khi dung.
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So dd 8: Piéu ché nhém axit/anion [D-Cyst-SO:H],0H
Cl
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Vi du 18: Diéu ché hop chdt MD345, PK2 TCA(Zg)»-[D-Cyst-SO:H]7-OH

Quy trinh téng hop dugc thé hién chi tiét trén So d6 9 dudi day. Cac sé tham
chiéu hop chét du6i day lién quan dén So dd 9.

HATU (1,242mg, 3,268umol) va DIPEA 2% trong DMF (30pl, 3,44pumol) dugc
_bé sung vao dung dich chira PK2 TCA(Z¢)2 (23) (4mg, 3,268 pmol) trong DMF khan
(2ml). Hn hop nay dugc khudy & nhiét do trong phong trong thoi gian 10 phut, sau d6
két hop v6i dung dich chira hop chét c6 cong thirc (34), [D-Cyst-SO3H]7-OH (7,03mg,
6,54umol) va DIPEA (9,11pl, 52,32pmol), trong DMF (3ml). Toan bd hdn hop phan
tng duoc khudy & nhiét do trong phong qua dém. Hén hop nay dugc pha lodng dén
15ml bang nuéc/metanol 1/1, sau d6 duge dua dén budce tach theo phuong phép sic ky

16ng cao &p va tinh ché.

HPLC diéu ché:

Cot: Phenomenex Kinetex 5um XB-C18 50 x 21,2mm; budc séng: 220/280nm;
Luu tde: 8ml/phat; Dung méi A = 0,1% axit trifloaxetic (TFA); Dung m6i B = 100%
Axetonitril; Nhiét do: 30°C; Gradien: 0% dén 100% B, 80 phut. Céc phan doan chtra hgp
chét ¢6 cong thirc (35) axit tu do (B=H) duogc két hop va siy kho & nhiét d¢ thip dé tao
ra hop chét ¢6 éé‘)ng thirc (35) axit ty do (B=H) 4mg & dang bot mau trang. MS ESI +ve
Cone 35V 1142,1 2 + ion.

Hop chit c6 cong thire (35) axit tw do (B=H), PK2 TCA(Zo)2-[D-Cyst-SOsH]s-
OH (4mg, 1,754 pmoles) dugc hoa tan trong dung dich nuéc metanol 50% (800ul) chira
trietylamin (TEA) (20pl, 146pumol). Hdn hop nay dugc khudy & nhiét do trong phong,
duge theo ddi theo phuong phap sic ky long cao a4p (HPLC). N6 duge xt Iy sau thoi
gian 3 gio. Dung dich nay dugc tinh ché trén cot Kinetex. Cac phan doan tinh khiét tai
thoi gian lwu 11,254 pht dugce két hop va siy kho & nhiét do thip dé tao ra hop chat ¢6
cong thirc (36) 2mg & dang bot mau trang. MS ESI +ve Cone 40V 1102,2 2 + ion.

Dé loai bo cin TFA trong hop chét nay, hop ché't ¢6 cong thie (36) duge hoa tan
trong dung dich HCl 4mM (30ml) va sdy kho ¢ nhiét do thip. Sau d6, né dwoc hoa tan
trong dung dich HCI ImM (30ml) va sdy kho & nhiét do thp. Cudi cliing, né dugc siy
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kho & nhiét do thip ra khéi nude (30ml) @ tao ra san phdm c6 cong thirc (36) 1,1mg,
MD345 PK2 TCA(Zo):[D-Cyst-SO3H]7-OH phéan tir lugng 2201 [MS 2202 (M+1)].

So d6 9: Pidu ché hop chit MD345, PK2 TCA(Zo):-[D-Cyst-SO:H],-OH phin tir
lwgng 2201

0=C—27g
“ HATU/DIPEA (D-Cyst-S0,B] -0B
Zy OH

WS%B
WH
3 S04B
(23) : [ tl
%'g\/ ]
H $0,B
PK2 TCA(Z) NN s

oB (34)
B = bazo, DIPEA

0=C—z,
0=C—zy
O=C C=0
0=C ©=0 | |
| Z NH
Zg N :

- SO3H
O\NH(\/S%B [ O\L:\/]
: SOzH
| 0\/\/3%8

o\/\/S%H
bH
08

(35) (36)

PK2 TCA(Z,) -[D-Cyst-So;8],-0B PK2 TCA(z),[D-Cyst-SO;H] -OH

OCONH(CH,),NH, OCONH(CH,,NH,
/_O;@» © l COOCH, H:O.,» © I COOH
Zo= O Ao s Zy= AcNH -
X NH
:%NH N):;NH

Vi du 19: Diéu ché hop chdt neo Z’
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Quy trinh tdng hop duoc thé hién chi tiét trén So dd 10 dudi day. Chi s6 tham
chiéu hop chét va tham chiéu budc téng hop duéi day lién quan dén So a6 10.

Theo quy trinh (H) va (I) dugc boc 16 trong Vi du 11, phan (g cia hop chit c6
cong thirc (8) véi p-nitrophenyl clorofomat, tiép d6 12 N-Boc-1,6-diaminohexan, sau khi
sic ky, dé tao ra hop chét c6 cong thirc (37) & dang rin mau tring, MS 815 (M+1). Hop
chét ¢6 cong thire (37) duge xir 1y bang axit trifloaxetic (TFA) va anisol, sau khi xir ly
dé tao ra hop chét c6 cong thirc (38) Z’ & dang tring cia mudi TFA. MS 515 (M+).
[phin t& luong cia Z° = 514, TFA3Z’ = 856].

So dd 10: Pidu ché hop chit neo Z’

OCONH(CHZ)sNH Boc
(H)
‘\i HN(CH,) NHBoc :\iN
NBoc /—— Boc
N{;B—oc NHBoc
(37)
(8)
")
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Vi dy 20: Piéu ché hop chat khung neo CHTCA(Z):

Quy trinh tdng hop dugc thé hién chi tiét trén So dd 11 dudi day. Cac chi sé tham
chiéu hop chét duéi day lién quan dén So dd 11.

HATU (15,2mg, 40umol) va DIPEA (7,4, 42,4pumol) duoc bd sung vao dung
dich chira CHTCA (39) (4,4mg, 20pmol) trong DMF (300p1). Toan bo hén hop dugc
khudy & nhiét d6 trong phong trong thdi gian 10 phﬁf, sau d6 duogc bd sung nhé giot
dung dich chﬁa 7’ c¢6 cong thic (38) (34,24mg, 40umol) va DIPEA (21,06pl,
120,9pumol) trong DMF (700pl). Hon hop phan tmg nay dugc dé khudy qua dém & nhiét
d6 trong phong. Hon hop thu duoc pha lodng bang HAc 1M (50pl) va nudce (25ml). N6
duoc loc qua bo loc xi lanh ¢& 0,45um. Dich lgc duge dua dén budc tach theo phuong
phap sic ky 16ng cao ap va tinh ché.

Cot: cot Water Xterra didu ché MS C18 19 x 50mm; bude séng: 210/280nm; Luu
tde: 8ml/phat, Dung méi A = 0,1% TFA Dung moi B = 100% Axetonitril; Nhiét do:
30°C; Gradien: 0% dén 100% B 100phat; Bién dang giai hip tréng
DMF/DIPEA/HATU. _

Céc phan doan chira hop chit c6 cong thirc (40) dugc tinh ché tiép trén cot
Phenomenex Gemini Sum C18 110A AXIA 50 x 21,2mm trong dung dich dém TFA
0,1%. Phan doan dugc séy kho & nhiét do thép dé tao ra hop chét c6 cong thirc (40)
CHTCA(Z’),, 15mg & dang bot mau trang. MS ESI +ve, +30v, 1209 biéu thi phén ti
luong 1208.

So' dd 11: Diéu ché hop chit khung neo CHTCA(Z’),
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Vidu 20: Diéu ché hop chat neo Ss

Quy trinh téng hop dugc thé hién chi tiét trén So d6 12 dudi day. Cac s6 tham
chiéu hop chét va tham chiéu cac bude tdng hop dudi day lién quan dén So 6 12.

Buéce A) Hop chét c6 cong thirc (1) dugc khudy trong metanol khan (100ml) &
nhiét do trong phong trong thoi gian 48 gio, hdn hop nay dugce loc bd. Dich loc duge lam
bay hoi trong chian khong dén khd dé tao ra hop chit c6 cong thic (41), 1,25¢
(6,037mmol, hiéu sut 93%) & dang rdn mau tring. MS 324 (M+1).

Bud6c B) Hop chét c6 cong thue (41) (1,95, 6,037mmol) duoc khudy trong axetyl
clorua (20ml, 281mmol) & nhiét do trong phong trong 3 ngay, sau d6 dwgc lam bay hoi
trong chan khong dén kho dé tao ra hop chat ¢ cong thirc (42) 3,06g (6,01mmol, hiéu
suit 99%). MS 510,5 (M+1).

Buée C) Cin (42) (3,06g, 6,0lmmol) dugc khudy trong diclometan (DCM)
(35ml), sau d6 KSAc (3,57g, 3 1,26mmol) dugce bd sung vao. Hon hop phén tng nay dugc
khudy trong khi quyén argon & nhiét d trong phong trong thoi gian 40 gi0, pha lodng
bang diclometan (50ml), sau d6 duge phan bb giita diclometan va nude (50ml). Lép hitu
o duoc rira bang dung dich NaCl 5% (22ml x 2), va lam khd trén Na2SO4 khan qua dém,
loc b6. Dich loc duge 1am bay hoi dén khd dé tao ra hop chat (43) 2,93g (5,34mmol, hiéu
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suit 88,8%) & dang bot mau tring duc. MS 550 (M+1).

Budc D) Hop chit c¢6 cong thic (43) (200mg, 0,364mmol), va Boc-
aminohexan bromua (107,4mg, 0,385mmol) dugc khudy trong DMF (2ml), ma di-
etylamin (0,81ml, 7,83mmol) duogc bd sung vao d6. Toan bd hdn hop duge khudy
trong khi quyén argon & nhiét d6 25°C trong thoi gian 2,5 gid. Hbn hop phan tng nay
duogc phan bb giira etyl axetat (EA) (80ml) va dung dich NaCl bao hoa. Lép hitu co
dugcrta bang dung dich NaCl bao hoa (15ml x 3), nuéc (10ml x 3). Lop hitu co dugce
lam khd trén Na SO, loc, dich loc dugc lam bay hoi tr.ong chan khong dén kho. Can
duoc dua dén budce sic ky cot silicagel (Toluen:Axeton = 2:1). Céc phan doan chira
hop chét c6 cong thirc (44) duge két hop va dugc 1am bay hoi trong chin khong dén
kho d8 tao ra hop chét c6 cong thirc (44) 98mg (0,139mmol, hi¢u suit 38%) & dang
bot mau tring. MS 706 (M+1).

Budc E) Hop chét c6 cong thirc (44) (95mg, 0,135mmol) dugc hoa tan trong
metanol khan (1ml). Natri metoxit (0,16mg, 6,94pmol) trong khi quyén Argon dugc
_bé sung vao dung dich nay, hdn hop phan ing nay dugc khudy & nhiét do trong phong
trong 2,5 gio, tiép d6 dugce diéu chinh bé‘mg nhua Dowex50 x 8(H) dén o pH b%mg
6,0 dén 6,5, loc bo. Dich loc dugc 1am bay hoi trong chén khong dén kho dé tao ra
hop chit ¢6 cong thirc (45) 71mg (0,132mmol, higu suat 97,9%) & dang bot mau trang.
MS 538(M+1) |

Budc F) Hop chét c6 cong thire (45) (60mg, 0,109mmol) dugc khudy trong khi
quyén argon trong NaOH 0,2N (2ml, 0,4mmol) & nhiét do trong phong trong thoi gian
2,5 git. Dung dich nay dugc diéu chinh dén do pH nim trong khoang tir 3 dén 4 bang
nhya Dowex50 x 8(H") va loc bo. Dich loc duge séy kho & nhiét do thép détaora hop
chét ¢6 cong thirc (46) 56mg (0,107mmol, hiéu sudt 98%) & dang bot mau tring. MS
524 (M+1).

- Budc G) Hop chét ¢ cong thirc (46) (50mg, 0,0956mmol) duge hoa tan trong
hén hop gdm axit trifloaxetic (TFA) (2ml, 25,96mmol) va metylphenylete (anisol)
(0,2ml, 1,84mrhol) trong diclometan (2ml). Toan b hdn hop duge khuéy O nhiét do
25°C trong thoi gian 2,5 gid, sau d6 n6 dugc lam bay hoi trong chan khong & nhiét do
35°C trong thoi gian 2 gid. Cén dugc rira trong hexan (10ml x 2) & nhiét do trong phong
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qua dém, hexan dugc gan. Can dugc khudy trong ete (10ml x 2) & nhiét do trong phong,
sau d6 ete dugc loai bé. Can dugc hoa tan trong nudc (1ml), va séy kho & nhiét do thép
d2 tao ra hop chit c6 cong thirc (47), & dang bot mau tring cla mubi SeeTFA, 51mg
(0,0949mmol, hiéu sut 99%). MS 424(M+1) [Phan tir luong cta Se¢ = 423, mubi
SeeTFA = 537].
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So dd 12: Pidu ché hop chit neo S
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Vi du 21: Diéu ché hop chat MD012, CHTCA(Z)2(Se)
Quy trinh tong hop dugce thé hién chi tiét trén So dd 13 duéi day. Cac s6 tham
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chiéu hop chét dudi dayva téng hop budc cac tai liu vién dan lién quan dén So dd 13.

HATU (1,254mg, 3,3umol) va DIPEA (0,6pl, 3,44umol) duge bd sung vao dung
dich chira CHTCA(Z"): ¢6 cong thirc (40) (4mg, 3,3pmol) trong DMF (100p1). Hn hop
nay d_uqc khudy & nhiét do trong phong trong thoi gian 10 phut, sau d6 dung dich chtra
mubi S¢sTFA (47) (1,8mg, 3,35umol) va DIPEA (1,20pl, 6,89umol) trong DMF (1ooul)
duoc bd sung vao. Hon hop phan tmg nay dugc khudy & nhiét d trong phong qua dém.
Hon hop thu duge pha lodng bang HAc IM (5ul) va nude (2ml), sau d6 n6 dugc loc qua
b0 loc xi lanh 0,45um. Dich loc dugc dua dén budc tach theo phuong phap sic ky léng
cao ap va tinh ché.

Cot: Phenomenex Gemini AXIA 5Spm, C18 110A 50 x 21,2mm; budc song:
210/280nm; Luu tdc: 8ml/phut; Dung mdi A= 0,1% axit trifloacretic trong nude Millig;
Dung mbi B — 100% Axetonitril; Gradien: 0% dén 100% B, 100 phut, tuyén tinh; Nhiét
do: 30°C.

: Céoph&1doanchﬁahqpchétcécéngthﬁc(48)duqcgonlvéséykhﬁ(ﬁnh@tdé
thip dé tao ra hop chét c6 cong thirc (48) CHTCA(Z’)z(Sa) 2,4mg, & dang bot mau tréng.
MS ESI +30v 1615 bidu thi phan tir lugng bing 1614.

Hop chit c6 cong thue (48) (2,4mg, 1,486umol) dugc khudy trong dung dich
nuée metanol 50% (90ul) chira trietylamin (6,6ul) & nhiét 46 trong phong trong 5 gio,
sau d6 duoc lam bay hoi trong chan khong dén khé. Cin dugc hoa tan lai trong nudc
(100p1), siy kho & nhiét do thap dé tao ra san phim c6 cong thirc (49) CHTCA(Z)(Se),
2mg (1,303mmol 87,7% hi¢u suit) & dang bot mau trang. MS ESI +30v 1535,7, biéu thi
phﬁnt&luqngbéng1534ﬂ
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So d@b 13: Pidu ché hop chit MD012, CHTCA(Z)2(Ss)
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Vi dy 22: Diéu ché hop chat khung neo CHTCA(Zo):2
" Quy trinh tdng hop dugc thé hién chi tiét trén So d6 14 duéi day. Céc s6 tham
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chiéu hop chét dudi day lién quan dén So d6 14.

Quy trinh didu ché hop chét neo (20) Zo dugc boc 19 chi tiét & Vi du 15. Hop
chét khung neo c6 cong thire (50) CHTCA(Zo )2 duge didu ché theo quy trinh bdc 1§ chi
tiét trong Vi du 20. Hop chét khung neo c6 cong thic (50) CHTCA(Zo)2 thu duge ¢
dang rin mau trang. MS ESI +ve, +30v 1265 biéu thi phén t& lugng bing 1264.

So' @ 14: Ditu ché hop chit khung neo CHTCA(Zo')

OCONH(CH,) NH,
e
COOH o &
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/
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NH,
(39)
axit cis-1,3,5-xyclohexan-tricarboxylic (CHTCA) (20) Zy
COOH
o]
0
g 4
z; ~Zy
Ol
(50)
CHTCA(Z,),

Vi du 23: Diu ché nhém axit/anion D-Asp(D-Cya)-D-Asp(D-Cya)-D-Asp(D-Cya)-OH
Quy trinh téng hop dugc thé hién chi tiét trén So db 15 dudi ddy. Céc s tham
chiéu hop chit (A) dén (1) duéi day va tham chiéu buéc tbng hop lién quan dén So dd
15. ,
Este Boc-D-xystein(Acm)metyl, [Boc-D-Cys(Acm)-OMe] (1,532g, Smmol)
duoc hoa tan trong axit trifloaxetic (TFA) (10ml) chtra anisol (1ml), va khudy & nhiét
d6 trong phong trong thoi gian 30 phut. Sau do, hdn hop phan ng nay dugc lam bay

hoi trong chan khong @& loai bo TFA dé tao ra chit dang dau, ma duge nghién trong ete
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(100ml x 2), sau d6 hoa tan lai trong dung dich nuéc axetonitril 20% (100ml), va siy
kho & nhiét dd thp trong thoi gian 72 gid dé tao ra hop chit TFA*D-Cys(Acm)-OMe,
1,602. Séc ky 16ng cao 4p/MS biéu thi phan tir lugng bing 206,35 (& dang bazo tw do).

Este Fmoc-D-aspartic-o-axit-B-O-t-butyl, [Fmoc-D-Asp-Obut], (1,646g,
4mmol) dugc hoat héa bang HBTU (phan tir lugng 379,25) (1,517g, 4mmol) va DIPEA
(phén tir lwgng 129,25) (0,517g, 4mmol) trong DMF (20ml) & nhiét do trong phong
trong thoi gian 10 phut, sau do két hop véi dung dich chia TFA°D-Cys(Acm)-OMe
(1,47g}, 4,2mmol) va DIPEA (0,542g, 4,2mmol) trong DMF (10ml). Toan bd hdn hop
phan Ung duoc dé khudy trong thoi gian 16 gid ¢ nhiét d trong phong. Phan ing nay
duoc theo ddi theo phuong phap sic ky léng cao ap (HPLC). Hon hop nay dugc 1am
bay hoi trong chan khong dé loai b6 DMF. Sau d6, nudc (5 x 70ml) dugc bd sung vao
can dé rira di cain DMF va D-Cys(Acm)OMe dé tao ra chit rin mau trdng duc, ma sau
d6 duoc sy kho trong chan khong 8 tao ra hop chit ('A), Fmoc-D-Asp[D-Cys(Acm)-
OMe]-O-But ¢ dang rén mau trng. Séc ky 16ng cao 4p/MS biéu thi phan tir lugng bing
599,7.

Hop chit (A) (1,2g, 2mmol) dugc Xt ly bang 20% piperidin trong axetonitril

(20ml) trong thoi gian 30 phut ¢ nhiét d trong phong, sau d6 dugc loc di. Dich loc dugce
l1am bay hoi trong chan khong d8 tao ra hop chit c6 cong thire (B), D-Asp[D-Cys(Acm)-
OMe]-OBut. Séc ky 1ong cao 4p/MS biéu thi phén tir lwong bang 377.4.
. Hop chét (A) (599,7mg, 1mmol) dwgc xir ly bang TFA (6ml) trong thoi gian 1
gi & nhiét do trong phong. Tiép d6, né duge lam bay hoi trong chan khong dén kho.
Cin duogc nghién trong ete (50ml x 3), sau d6 duoc, hoa tan trong dung dich nudc
axetonitril 30% (100ml), va séy kho & nhiét do thap dé tao ra hop chét c6 cong thirc (C),
Fmoc-D-Asp[D-Cys(Acm)-OMe]-OH & dang rin mau tring. Sac ky 1ong cao 4p/MS
biéu thi phén tr luong br?mg 542,7.

Hop chdt c6 cong thic (C), Fmoc-D-Asp[D-Cys(Acm)-OMe]-OH (434mg,
0,8mmol) dugc hoat hoa bang HBTU (303,4mg, 0,8mmol) va DIPEA (103,4mg,
0,8mmol) trong DMF (8ml) & nhiét d¢ trong phong trong thoi gian 10 phut, sau 6 no6
dugc bd sung hop chét c6 cong thirc (B), D-Asp[D-Cys(Acm)-OMe]-OBut (9332mg,
0,88mmol). Hon hop phén tmg nay dugc khudy & nhiét d6 trong phong trong thoi gian
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16 gio. DMF dugc 1am bay hoi trong chin khong va can DMF duoc loai bd bang cach
rira nguyén liéu rin mau tring mot cach cAn than bang nudc. Tiép do, chét rin mau tring
duogc 1am kho trong chin khong trong 24 gio @2 tao ra hop chét (D), Fmoc-D-Asp[D-
Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-OMe]-OBut, & dang rin mau tring. Séc ky long
cao 4p/MS bidu thi phan tir lugng bing 902,19. Hop chét (D) dugc xi Iy bang TFA
(16ml) & nhiét d trong phong trong thoi gian 1 gio dé loai bo t-butyl este. TFA duogc
lam bay hoi trong chan khong dén kho. Can duge rira bing nudc dé loai bé cdn TFA va
chét rin duoc siy kho trong chan khong trong thoi gian 72 gid dé tao ra Fmoc-D-Asp[D-
Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-OMe]-OH. Sic ky 1ong cao ap/MS biéu thi phan
tir lwong bang 846.

Fmoc-D-Asp[D-Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-OMe]-OH (423mg,
0,5mmol) dugc hoat hoa béng HBTU (189,5mg, 0,5mmol) va DIPEA (64,63mg,
0,5mmol) trong DMF (5ml) & nhiét do trong phong trong thoi gian 10 phit, sau doé duoc
bd sung hop chit c¢6 cong thic (B), D-Asp[D-Cys(Acm)-OMe]-OBut (317mg,
0,84mmol). Toan bd hdn hop dugc khudy & nhiét do trong phong trong thoi gian 16 gio.
Phan tng dugce kiém tra theo phwong phép sic ky 1éng cao ap (HPLC) vé muc d hoan
‘thénh, va DMF duoc loai bo trong chan khong. Chét rin mau tring thu duge dugc rira
mot cach cAn than b.:?mg nudc lanh, tiép do6 duoc sa‘iy 1§h6 trong chin khong trong thoi
gian 48 giv dé tao ra Hop chét (E), Fmoc-D-Asp[D-Cys(Acm)-OMe]-D-Asp[D-
Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-OMe]-OBut, phan tir lugng 1206, ma dugc tinh
ché tiép theo phuong phap sdc ky long cao ap (HPLC).

Séc ky léng cao ap phén tich nguyén li¢u nay bidu thi do tinh khiét 70%. Nguyén
liéu nay dugc hoa tan trong 50% metanol/nuéce va loc qua bd loc 0,2um dé sic ky long

cao ap diéu ché.

Sdc ky long cao dp diéu ché

Cot: cot Waters Xterra C18 5pm 19 x 50mm theo mé 40mg; budc song:
220/280nm; Luu toc: 8ml/phat; Dung moi A = 0,1% axit trifloaxetic; Dung moi B =
100% Axetonitril; Gradien: 10% dén 100% B, 100 phut; Nhiét d6: 30°C.

Sau d6, hop chét (E), Fmoc-D-Asp[D-Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-
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OMe]-D-Asp[D-Cys(Acm)-OMe]-OBut duge xir Iy bang TFA (10ml) trong thoi gian 1
gid & nhiét dd trong phong va duoc lam bay hoi trong chan khong dén kho. Cin dugce
hoa tan trong dung dich nude axetonitril 40% (100ml), va sdy kho & nhiét do thip dé tao
ra hop chit (F), Fmoc-D-Asp[D-Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-OMe]-D-
Asp[D-Cys(Acm)-OMe]-OH, & dang rin mau tring. Sic ky 16ng cao 4p/MS biéu thi
phan tr lugng bang 1150,27.

Hop chét (F), Fmoc-D-Asp[D-Cys(Acm)-OMe]-D-Asp[D-Cys(Acm)-OMe]-D-
Asp[D-Cys(Acm)-OMe]-OH (200mg, 0,1738mmol) dugc xir Iy bang 20% piperidin
trong axetonitril (10ml) trong thoi gian 30 phut va dugc khudy & nhiét d9 trong phong
va sau d6 dugc loc bo. Dich loc dugc lam bay hoi trong chén khong.Can dugc khuéy
trong 50% nuéc/metanol (20ml) chira trietylamin (500pl) & nhiét o trong phong trong
6 gio, dugc theo ddi theo phuong phép sic ky 1ong cao ap (HPLC) dé biéu thi phan ting
nay hoan thanh. Hon hop nay dugc lam bay hoi trong chan khong dén kho dé tao ra hop
chit - (G), D-Asp[D-Cys(Acm)-OH]-D-Asp[D-Cys(Acm)-OH]-D-Asp[D-Cys(Acm)-
OH]-OH. Séc ky 16ng cao 4p/MS biéu thi phan tir 1uqng bang 885,9.

Séc ky long cao &p phan tich biéu thi d tinh khiét 50%.

Hop chét (G) dugc tinh ché tiép theo phwong phap sic ky léng cao ap (HPLC)
diéu ché.

Cot: cot sic ky 10ng cao 4p Phenomenex Gemini Axia 110A Spm 50 x 21,2mm
C18 budce song: 210/280nm; Luu tbc: 8ml/phiit; Dung méi A = 0,1% TFA; Dung mdi
B = 100% Axetonitril; Gradien: 0% dén 100% B, 100 sphut; Nhiét d: 30°C

MAu (100mg) dwgc hoa tan trong dung dich nuée metanol 10%, xit Iy bang ning
lugng 4m thanh, va loc qua bd loc 0,2pum. Cac mé 20mg dugc bom vao cot theo gradien.
Céc phén doan dugc theo ddi theo phuong phap RF-HPLC phan tich bang cach st dung
cot Phenomenex Gemini C18 Sum. Luu tbe 0,7ml/phut; budc song 210/280nm; Gradien
0% dén 50% B 15 phut; Dung mdi A =0,1% TFA; Dung mdi B = 100% Axetonitril.

Céc phin doan v6i do tinh khiét theo MS chinh x4c hon 90% dugc gom va séy
kho & nhiét do thip dé tao ra hop chét da dugc tinh ché (G).

Hop chét (G), D-Asp [D-Cys(Acm)-OH]-D-Asp-[D-Cys(Acm)-OH]-D-Asp[D-
Cys(Acm)-OH]-OH, (21,8mg, 0,0246mmol) dugc hoa tan trong TFA (10ml) chira
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aniso'l (200p1), sau d6 bac triflometansulfonat (504mg, 1,96mmol) dugc bd sung vao.
Hon hop phan g nay dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio. Tiép
d6, n6 dugc 1am bay hoi trong chan khong dén khd. Can dugc nghién trong ete (40ml x
2), ete rira dugce gan. Cdn duoc khudy trong axit axetic 1M (20ml) chira dithiothreitol
(403mg, 2,62mmol) & nhiét d6 25°C trong thoi gian 3 gio. Huyén phu nay dugc ly tdm
trong cac bng nghiém falcon loai dung tich 50ml trong thoi gian 10 phut véi tbc dd 4000
vong/phut. Dich ndi dugc gom mot cach cin than, sau d6 duge tinh ché theo phurong
phép sic ky 16ng cao ap (HPLC) va sdy kho & nhiét do thip dé tao ra hop chét (H), D-
Asp(D-Cys-SH,-OH)-D-Asp(D-Cys-SH,-OH)-D-Asp(D-Cys-SH,-OH)-OH, sic  ky
16ng cao 4p/MS bidu thi phén tir rgng bang 672,3.

Hoén hop gé)m 95% axit formic (7,36ml), 30% H,0, (0,8ml) va H>O (0,368ml)
duoc dé & nhiéf do trong phong trong thoi gian 30 phut, sau d6 dugc khudy trong bé
nudce da ¢ nhiét do -5°C, ma hop chét (H) (8mg, 0,0119mmol) dugc bd sung vao d6 va
khudy trong thoi gian 1 gid, sau do trong chan khong trong thoi gian 10 phut. Tiép a6,
dung dich con lai dugc pha loang bing nudc dén 200ml va sdy kho & nhiét do thip dé
tao ra hop chét c6 cong thic (I) 9,5mg, D-Asp[D-Cya-SO3;H,-OH]-D-Asp[D-Cya-
SO3H,-OH]-D-Asp[D-Cya-SOs;H,-OH]-OH ¢ dang rdn mau tring, sic ky long cao
ap/MS bidu thi phén tir lugng bang 816,78.
| Hop chét nay dugc tinh ché bang cach loai mudi trong cic didu kién sau.

© Cot: ¢ot sic ky 16ng cao 4p Phenomenex Gemini Axia 110A Spm 50 x 21,2mm
C18; budce song: 210/280nm; Luu tbe: 8ml/phut; Dung méi A = 0,1% TFA; Dung m6i
B = 100% Axetonitril; Gradien: 0% dén 100% B, 100 phut Nhiét d: 30°C. Hop chét (I)
nay rua gidi ra gan nhu rong.

Tiép d6, nguyén lidu nay dugc sdy khd & nhiét do thap dé tao ra bot mau tring &
dang hop chét c6 cong thie (I) tinh khiét. Hop chit c6 cong thirc (I) duoc trung hoa
bang trietylamin (TEA) dé tao ra mudi TEA (51) nhu sau:
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D— Asp— D—Asp D-—;?s?—-——os

| |

D-CystS0B D-Cyst-S0.B D-Cyst-SO.B

|
08 08 0B

B =bazo nhu TEA

(51

* HBTU: O-1H-Benzotriazol-1-y1)-N,N,N',N'-tetrametyl-urani hexaflophosphat phan
tir Iwong 379,24

TFA: axit trifloaxetic phan tr luong 114,02

DIPEA: Diisopropyletylamin phén tir luong 129,25

TEA; Trietylamin phén tr lugng 101,19

Acm: S-Axetamidometyl lam nhom béo vé thio

OBut: t-butyl este
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So dd 15: Piu ché nhém axit/anion D-Asp(D-Cyst)-D-Asp(D-Cyst)-D-Asp(D-
Cyst)-OH

Fmoc -D~Aslp~OBut BOC—D—C}(S(Acm)
OH OMe
TFA
w
TFA"D-Cys(Acm)
= |
Y OMe

Fmoc-D-Asp-OBut

|
D-Cys(Acm)  (A)
l

20% pipirid/ OMe TFA

D-Asp-OBut Fmoc -D-f’i\sp-OH
| D-C
D-Cys(Acm)  (B) ?/S(Acm) (C)
lOMe OMe
> HBTU/DIPEA

Fmoc—D— /‘\,sp—— D ——/‘\sp—— OBut
D-Cys(Aem) D-Cys(Acm)
| [
OMe OMe (p)

|
|
Y TFA

-
£

HBTU/DIPEA

Fmoc—=D— /;\sp-— D -—/f«sp-—- D— /l\sp - OBut
D-Cys(Acm) D-Cys(Acm) D-Cys(Acm)
| | |

OMe OMe OMe
(E)
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Hop chét (E)

l TFA

Fmoc—-D—Asp —D —Asp —D —Asp —OH
D-(‘:ys(Acm) D-Cys(Acm) D-Cltys(Acm) (F)
é)Me <|3Me (!'.’JMe
1) 20% piperidin/ACN
| J 2) TEAIMeOH/H,0
D —Asp —D—Asp—D - Asp — OH
D-(l.‘.ylrs(Acm) D-Cllglys(Acm) D-Cl.ys(Acm) (@)

|
OH OH OH

CF5S0;-Ag/TFA/anisol
/
DTT/1M HAc

{
(H)
D M/-i\spm D—Asp—D— Alsp — OH
D-Cys-SH D-Cys-SH  D-Cys-SH
| 1 |
OH OH OH

HCOOH/H,0,

D —Asp —D-—Asp—D— Asp — OH
D-Cyst-SOH D-Cyst-SOH D-Cyst-SOH

0

NH,,

* D-Cys(Aom) = QO r§\/S~CH2NHAC
Acm

L (Acm)

. NH,
« D-Cyst-SO,H= ;

O SOH
(hodc D-Cyst) K\/

OH
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Vi du 24: Diéu ché hop chat MD348, CHTCA(Zy)>-[D-Asp(D-Cyst)-D-Asp(D-Cyst)-D-
Asp(D-Cyst)]-OH

Quy trinh téng hop dugc thé hién chi tiét trén So dd 16 dudi ddy. Céc sd tham
chiéu hop chét dudi day lién quan dén So db 16.

Hop chét c6 cong thirc (50), CHTCA(Zo)2 tir Vi du 22 (10,744mg, 8,5umol) dugc
khudy véi HATU (3,23mg, 8,5umol) va DIPEA (1,496, 8,56pumol) trong DMF (5ml)
& nhiét do trong phong trong thoi gian 10 phut, sau d6 né dugc két hop véi hop chét co
cong thic (51), D-Asp(D-Cya-SO3B,-OB)-D-Asp-(D-Cya-SO3B,-OB)-D-Asp(D-Cya-
SO;B,-OB)-OB, tir Vi du 23 (13,2mg, 8,67umol) trong DMF (5ml). Toan b hdn hop
dugc khudy & nhiét d6 trong phong trong thoi gian 16 gio. Hdn hop thu duge duge theo
doi theo phuong phap sdc ky phan tich 1éng cao 4p/MS & thoi gian Iuu Pic 1, 12,903
phut. 44% MS ESI +ve, +20v 1032,3 2+ion, ESI -ve, -40v 1030,7 2-+ion, biéu thi phan
tt luong bing 2062 nhu hop chit c6 cong thirc (52) khong c6 bazo, tuc 1a
CHTCA(Zo)2[D-Asp(D-Cya-SOsH,-OH)-D-Asp(D-Cya-SOsH,-OH)-D-Asp-(D-Cyst-
SOsH,-OH)]-OH.

Scic ky Iéng cao dp phdn tich:

Cot: Phenomenex Kinetex EVO 5um C18 100A 150 x 4,6mm; budc song:
210/280nm; Luu tdc: 0,7ml/phut; Dung moi A = 0,1% TFA; Dung moéi B = 100%
Axetonitril; Gradien: 0% dén 50% B, 15 pht, tuyén tinh; Nhiét do: 30°C.

Hon hop thu dugce dugce axit hoa bang axit xitric, dugc pha lodng dén 20ml bang
vnuc’rc, va loc qua bd loc 0,2pum, sau d6 dugc dua dén budc sic ky 1éng cao ap didu ché

dé tach va tinh ché.

Séc ky long cao dp diéu ché

Cot: Phenomenex Gemini AXIA S5pm C18 110A 50 x 21,2mm; budc song:
210/280nm; Luu tc: 8ml/phat; Dung moéi A = 0,1TFA; Dung mbi B = 100%
Axetonitril; Gradien: 0% dén 100% B, 100 phut, tuyén tinh; Nhiét do: 30°C.

Pic chinh c6 khoang thoi gian luu 31,087 phut la san phim c6 cong thic (52).

Cac phan doan chura san phim dugc gom va tinh ché lai biang cach sdc ky léng cao 4p
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tiép nhu sau.

Cot: Phenomenex Kinetex x B S5pm C18 100A 50 x 21,2mm; budc song:
210/280nm; Luu tdc: 8ml/phit; Dung mdi A = 0,1TFA; Dung mdi B = 100%
Axetonitril; Gradien: 5% dén 100% B, 80 phut, tuyén tinh; Nhiét do 30°C.

Hop chét di duoc tinh ché c6 cong thire (52) tai thoi gian lvu 19,597 phut duge
tach hoan toan ra khéi nguyén liéu ban d4u tai thoi gian luu 21,714 phat.

Hop chit c6 cong thuc (52) (3,5mg, 1,697pmol) dugc hoa tan trong 50%
metanol/nudc (5ml) chira trietylamin (TEA) (18pl, 129umol). N6 dugc khudy & nhiét
do trong phong trong thoi gian 3 gio. Séc ky long cao ap biéu thi phan tmg khong hoan
thanh, do do, thém 11pl TEA dugc bd sung vao. Hon hop nay dugc khudy trong thoi
gian 60 phut nﬁa, tiép d6 séc ky 1ong cao ap biéu thi phan tng nay hoan thanh. Sau do,
dung dich phan tmg dugc trung hoa dén d6 pH =16 bang axit axetic 1M, Tiép @6, dung
dich duoc pha loang dén 20ml bang nuéc. Hon hop ndy dugce dua dén budc sic ky 16ng

cao ap.

Sdc ky léng cao dp phdn tich

Cot: Phenomenex Kinetex Evo 5pm C18 100A 150 x 3mm; budc song:
210/280nm Luru tde: 0,7ml/phut; Dung moi A = dung dich dém NaHPO4 20mM c6 do
pH 7;0; Dung mdi B = dung dich d¢ém NaHPO4 10mM c6 dod pH 7,0 + 50% Axetonitril;
Gradien: 0% dén 100% B, 30 phat, tuyén tinh; Nhiét do: 30°C

Sdc ky léng cao dp diéu ché

Cot: Phenomenex Kinetex XB Sum C18 100A 50 x 21,2mm; budc song:
210/280nm Luu tdc: 8ml/phtt; Dung méi A = 0,1% TFA Dung moéi B = 100%
Axetonitril Gradien: 0% dén 100% B, 80 phut, tuyén tinh; Nhiét do: 30°C.

San pham c6 cdng thue (53) duge rira gidi ra tai thoi diém thoi gian luu 16,431
phat.

Cac phén doan tinh khiét duge két hop va siy kho & nhiét do thép, sau d6 ap dung
trao ddi HC1 dé loai bd cin TFA. Bude sdy kho & nhiét.dd thp tao ra san phim c6 cong
thirc (53) CHTCA(Zo)2[D-Asp(D-Cya)-D-Asp(D-Cya)-D-Asp(D-Cya]-OH vdi do tinh
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khiét > 99% & dang rin mau tring. MS ESI cone -20v, 990,5 2+ion biéu thi phén tir
lwong bang 1982.

So dd 16: Didu ché hop chit MD348, CHTCA(Zo)-[D-Asp(D-Cyst)-D-Asp(D-Cyst)-
D-Asp(D-Cyst)]-OH

COOH
HATU/DIPEA
9 o >
N
>c C/< D-Asp[D-Cyst-S0,8, OB]
z Zo -D-Asp[D-Cyst-SOB, OB]
- D-Asp[D-Cyst-S0,B, OBJ-OB
(50) (51)
CHTCA(Z,), BoTEA
o o)
I i & I
C=0
I

Mo g P
WNH """" <5038 C\(\/\NH ...... Q:a“
08B g = o g

(53)

MD348 CHTCA(Z,),-[D-Asp(D-Cyst)-
D-Asp(D-Cyst)-D-Asp(D-Cyst)]-OH
Phan tir lugng 1982
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YEU CAU BAO HQ
L. Hop chét co6 cong thic (I):
A—LL}*B%LZ—C ]
n p
Cong thuce (I)

hodc mudi duge dung, solvat, este hodc chét déng phan lép thé ctia ching,
trong do:

mdi A 13 mot nhém neo, duge chon tir nhom gém zanamivir, laninamivir,
oseltamivir, peramivir, va axit 2,3-diflo sialic hodc mién lién két khang thé ma
dic biét lién két neuraminidaza;

B 13 nhém khung da héa tri dugc chon tr nhom gdm propan-1,2,3-
tricarboxylat, prop-1-en-1,2,3-tricarboxylat, xyclopropan-1,2,3-tricarboxylat,
xyclohexan-1,3,5-tricarboxylat, benzen-1,3,5-tricarboxylat, metan
tetracarboxylat, 1,2,3,4-butan tetracarboxylat, etylen-1,1,2,2-tetracarboxylat,
xyclohexan-1,2,4,5-tetracarboxylat, va benzen-1,2,4,5-tetracarboxylat da tuy y
duogc thé;

mdi C 12 mdt nhém anion c6 cong thire VIIL:

(Cong thirc VIII)

trong do:
mdi R* duoc chon doc 1ap tir nhém bao g@)m —COOH, -SO;H, -NHCH,SOsH,
-CONH-Cya, -CONH-Asp, -CONH-Asp(-NHCH,SOsH)y,, va “CONH-Asp(-
NHCH,PO,H),, trong d6 w 1a mot s nguyén 1 hodc 2;
R’ duoc chon tir nhém bao gdm —~OH va -NHCH,SOsH;

u 12 s6 nguyén ndm trong khoang tir 0 dén 3;
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t 13 s6 nguyén nim trong khoang tlr 0 dén 3;

r 14 s6 nguyén ndm trong khoang tr 0 dén 6; va
v 1a s nguyén nim trong khoang tir 1 d&n 12;
m&i L' va L* 1a c4c nhom lién két hoa tri hai;
nla béng 2 hodc 3; va

p 12 bang 1 hoic 2.

Hop chét theo diém 1, trong d6 nhém neo dugc chon tir nhém bao gém
khang thé (Ab) hodc doan lién két v6i khang nguyén cta khang thé, doan
khang thé chudi don (scFV) va khéng thé don mién (dAb).

Hop chit theo diém 1 hodc diém 2, trong @6 mdi L' va L? duoc chon tlr
nhém bao gdm lién két, C;-Cy, alkylen tly ¥ duge thé, -C(0)-NR-, -0-C(0)0-
NR-, -C=N-O-, -C=N-NR-, -SO,-NR-, disulfua, -C(0)-NR-(CH,),.NR-, -
(CH,)x-NR-, -(CH,)x-(0-(CH,),-),-, -C=N-O- tlly y duoc thé, alkylen -C=N-
NR tily v dwoc thé, alkylen sulfonamit tiy ¥ dugc thé, alkylen disulfua tuy ¥
duoc thé, trong d6 R doc 1ap 12 H hodc C;-Cq alkyl va trong do mdix,yvazla

s6 nguyén doc 1ap dugc chon tir 0, 1,2, 3 va 4.

Hop chit theo diém bat ky tir 1 dén 3, trong d6 B duoc chon tir nhém bao
gdm propan-1,2,3-tricarboxylat tly y dugc thé, xyclohexan-1,3,5-tricarboxylat
tiy ¥ dwoc thé, va benzen-1,2,4,5-tetracarboxylat tiry y duoc thé.

Hop chét theo diém 1, trong d6 hop chét nay duoc chon tlr cac hop chit

¢6 cong thirc:

ZT

COOH

COOH
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OCONH(CHz)gNH%‘

NH,

hodc mudi duoc dung, solvat, este hodc chat déng phan 1ap thé cta chung.

6. Hop chit theo diém 1, trong d6 A la zanamivir.

7. Hop chét theo diém 1, trong d6 B 1a benzen-1,2,4,5-tetracarboxylat.

8. Hop chit theo diém 1, trong d6 mdi R* 1a COOH.

9. Hop chét theo diém 1, trong dé RS 1a —OH.

10. Hop chét theo diém 1, trong d6 mdi L% 1a lién két.

1. Hop chit theo diém 1, trong d6 mdi [A-L'] duoc thé hién béi nhom c6 cong thire

Zx vO1 cau trac

OCONH(CHz)XNH%—

NH;,

trong d6 x 1a sb nguyén nim trong khoang tir 0 dén 12.

12. Hop chit theo diém 11, trong do Zx la nhdm c6 cong thirc Z,.

OCONH(CHQ)QNH%—

HO

13.  Hop chét theo diém 1, trong d6 hop chét nay c6 cong thuec:
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trong do

/nla

hodc mubi duogc dung, solvat, este hodc chét d@)ng phan 13p thé cua no.

14.  Hop chét theo diém 13, trong d6 hop chit nay 1a este duoc dung thu duoc tir axit
carboxylic.

15.  Duoc phdm chira hop chit theo diém bat ky trong s6 cac diém tir 1 dén 14.

16.  Hop chit c6 cong thirc (I):

o],

Cong thtc (I)

hodc mudi duge dung, solvat, este hodc chit dong phan lap thé ciia ching ding
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dé diéu tri hoac phong ngira nhiém virut gy cim A, cum B, cim gia cam hodc
ching gdy cum khang thude, trong do:

mdi A 1a mot nhém neo, dugc chon tr nhém géln zanamivir, laninamivir,
oseltamivir, peramivir, va axit 2,3-diflo sialic hodc mién lién két khang thé ma
ddc biét lien két neuraminidaza;

B 14 nhém khung da hoa tri dugce chon tir nhém gdm propan-1,2,3-tricarboxylat,
prop-1-en-1,2,3-tricarboxylat, xyclopropan-1,2,3-tricarboxylat, xyclohexan-
1,3,5-tricarboxylat, benzen-1,3,5-tricarboxylat, metan tetracarboxylat, 1,2,3,4-
butan tetracarboxylat, etylen-1,1,2,2-tetracarboxylat, xyclohexan-1,2,4,5-
tetracarboxylat, va benzen-1,2,4,5-tetracarboxylat da tuy y dugc thé;

moi C 1a mot nhom anion c6 cong thirc VIII

/%ﬁ?
O®

N |
OWR“
' e
\L\/v
(Cong thire VIII)
trong do
mdi R* dugc chon doc lap tir nhom bao gf“)m —COOH, -SO3H, -NHCH,SO3H,
-CONH-Cya, -CONH-Asp, -CONH-Asp(-NHCH>SO3H)w, va ~CONH-Asp(-N-
HCH,PO3H)y, trong d6 w 12 mot sd nguyén 1 hodc 2;
R’ duoc chon tir nhém bao g@)ln —OH va -NHCH,SOsH;
u 12 s6 nguyén nam trong khoang tir 0 dén 3;
t 1 s6 nguyén nim trong khoang tir 0 dén 3;
r 14 s6 nguyén ndm trong khoang tir 0 dén 6; va
v 12 s6 nguyén nam trong khoang tir 1 dén 12;
mdi L! va L? 1a cac nhom lién két hoa tri hai;
nla béng 2 hodc 3; va

p 12 bang 1 hoic 2.
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17.  Hop chit c6 cong thire (1):

o],

Cong thie (1)

hodc mudi duogc dung, solvat, este hoac chét d@)ng phan lap thé cia ching dung
dé diéu tri hodc phong ngira nhiém virut gy cim A, cum B, cum gia cAm hoic
ching gy cim khéng thudc, & dudong hd hip hodc toan thén, trong do:

mdi A 12 mot nhém neo, dugc chon tir nhém g61n zanamivir, laninamivir,
oseltamivir, peramivir, va axit 2,3-diflo sialic hodc mién lién két khang thé ma
dic biét lién két neuraminidaza;

B 1a nhém khung da héa tri duge chon tir nhém gdm propan-1,2,3-tricarboxylat,
prop-1-en-1,2,3-tricarboxylat, xyclopropan-1,2,3-tricarboxylat, xyclohexan-
1,3,5-tricarboxylat, benzen-1,3,5-tricarboxylat, metan tetracarboxylat, 1,2,3,4-
butan tetracarboxylat, etylen-1,1,2,2-tetracarboxylat, xyclohexan-1,2,4,5-
tetracarboxylat, va benzen-1,2,4,5-tetracarboxylat da tuy y duoc thé;

moi C la mot nhém anion c6 cong thuce VIII

/ﬁ:\
o R?
u
T | 1
NH
OW R
t
L | r
\J(\__/V
R5

(Cong thire VIII)
trong dé
mdi R* duoc chon doc 1ap to nhom bao gém —COOH, -SOsH, -NHCH,SOsH,
-CONH-Cya, -CONH-Asp, -CONH-Asp(-NHCH,SO3H)w, va —CONH-Asp(-N-
HCH,PO3H), trong d6 w 12 mot sé nguyén 1 hoic 2;
R® dugc chon tir nhém bao gdm —OH va -NHCH,SOsH;
u 12 s6 nguyén nim trong khoang tir 0 dén 3;
t 1 s6 nguyén ndm trong khoang tir 0 dén 3;

r la s6 nguyén nam trong khoang tir 0 dén 6; va
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v 1a s6 nguyén ndm trong khodng tir 1 dén 12;
moi L! va L2 1 cac nhom lién két hoa tri hai;
n la bang 2 hoac 3; va

p la bang 1 hodc 2.
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