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Linh vye kj thuit dwoce dé cip
Sang ché dé cap dén chat khang sinh aminoglycosit méi va duge phim chua

ching.

Tinh trang ky thuit cia sing ché

Chit khang sinh aminoglycosit, twong tu nhu beta-lactam va quinolon, ¢6 hoat
tinh khéng khuan chdng lai vi khudn gram duong va gram am. Tuy nhién, hién tai khéng
c6 sin thude chita nhitng chét khang khudn duoc dé cap nay c6 hoat phd rong ddi pho
v6i vi khuan khéng khéng sinh. Nhu duoe mo ta dudi ddy, su phét trién cta nhirng loai
thudc nay ciing d6i mat voi nhiéu kho khan.

Gén day, cac truong hop bénh truyén nhidm gay ra boi Staphylococcus aureus
khang methixilin (sau day duoc goi la "MRSA") gia taing nhanh chong ¢ ca Nhat Ban
va nudc ngodi. MRSA dit ra cic van dé 1am sang nhu vi khudn gdy bénh dan toi cac
bénh truyén nhiém nghiém trong, va cic nghién ctru dé khai théc céc chét diéu tri nhiing
bénh truyén nhiém nay da duoc thuc hién.

Ngudi ta bio cdo rang (S)-1-N-(4-amino-2-hydroxy butyryl) dibekacin
(arbekacin), chat thu dugc bang cach axyl hoa nhém amino & vi trf 1 cua dibekacin (mdt
nhém aminoglycosit) véi axit aminohydroxybutyric (HABA), ¢6 hiéu qua khéang lai
Staphylococcus aureus (MRSA) khang methixilin (tai liéu non-patent 1). Thuc té 1a,
arbekacin dugc sir dung nhu 1a thube dan da nang ddi véi bénh truyén nhiém & Nhat
Ban ké tir cudi nam 1990.

Tuy nhién, arbekacin dugc st dung nhu la chét tri liéu dé didu tri MRSA trong
hon 20 ndm, va bénh MRSA khang arbekacin dang ndi 1én gan day dit ra cac van dé
trong thuc hanh lam sang.

Ngoai ra, gin day, cac vi khuén khang da thudc da gia ting, bao gdm nhung
khéng chi giéi han ¢ vi khuan gram duong, nhue MRSA, ma con vi khuan gram am, nhu
Escherichia coli, Klebsiella pneumoniae, Serratia, Acinetobacter, Pseudomonas
aeruginosa. Trong s nhimg vi khudn nay, nhidu loai ¢ kha nang khang lai cac chat

khang sinh aminoglycosit thong thuomg, cdc chit khang sinh beta-lactam va cac chét
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khang sinh quinolon méi va thudng gdy ra cdc bénh truyén nhiém kho chita.

D6i véi cac vi khudn gram am khang da thubc nhu Escherichia coli khang da
thubc va Acinetobacter khéng da thude, (S)-1-N-(4-amino-2-hydroxybutyryl)-6'-N-
hydroxyetylsisomicin (Plazomicin) dugc bdo céo 1a c¢6 hiéu qua, chét nay dugc san xuat
tir sisomicin (mdt nhom trong s cac chat khang sinh aminoglycosit) bang cach axyl hoa
nhém amino & vi tri 1 cta sisomicin véi axit amino hydroxybutyric (HABA) va alkyl
hdéa nhom amino ¢ vi tri 6° cua sisomicin (tai li¢u Patent i).

Tuy nhién, Plazomicin khong c6 hiéu qua khang lai vi khuin gram a4m san sinh
metylaza mac du né thé hién hiéu qua chéng lai mot s vi khudn gram 4m khéng da
thudc. Ngoai ra, hoat tinh khang khuén co ban va tinh an toan ctia chting 1a khong du.

Hon nita, ngudi ta mo ta ring apramyxin c6 hiéu qua vira phai d6i v6i vi khuén
gram am khang carbapenem ma déi v6i chung thi hiu hét cac chit khang sinh
aminoglycosit dugc nhan théy la khong hiéu qua (tai liéu Non-patent 2). Hop chéat duoc
tao ra bdi su bién ddi hoa hoc nhom hydroxyl & vi tri 5-, 6- hodc 6" ctia apramyxin nay
da duoc boc 16 (tai lidu Patent 2, 3 va 4). Hop chit duoc tao ra béi sy bién ddi hoa hoc
nhom amino & vi tri 1- hodc 4" clia apramyxin cling duge bdc 1 (tai liéu Patent 5 va 6).
Tuy nhién, khong hop chit nao trong s6 nay dugc boc 10 18 rang lién quan dén hidu qua
khang lai vi khuan ctia chiing.

Tai liéu tham khao
Tai liéu Patent

Tai lidu patent 1: Cong bd don sang ché quée té s6 WO 2009/067692

Tai liéu patent 2: Cong bd don sang ché chua thdm dinh Nhat Ban s6 57-72998

Tai li€u patent 3: Cong bd don séang ché chua tham dinh Nhat Ban s6 57-72999

Tai lidu patent 4: Pon sang ché M§ s6 4379917

Tai lidu patent 5: Don sang ché M§ s6 4424345

Tai liéu patent 6: Pon sang ché M§ s 4360665
Tai liéu Non-patent

Tai liéu Non-patent 1: Kondo, S. et al., The Journal of Antibiotics, Vol. 26, pp.
412-415, 1973

Tai liéu Non-patent 2: J Antimicrob Chemother, Vol. 66, pp. 48-53, 2011

Ban chét ky thuit caa sang ché
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Muc dich cta sang ché 14 dé xuét chit khdng sinh aminoglycosit méi, ¢ hiéu
qua dbi voi ca vi khudn gram duong va vi khuén gram am, dic biét dbi véi vi khuén
gram am va gram duong khang da thudc.

Céc nha sang ché phat hién ra cac hop chét ¢6 hoat tinh khang khuan d6i véi vi
khuin gram duong va gram &m nhu 13 két qua qua trinh khao st nghiém tic cac dan
Xuét ctia apramyxin ctia ho, mdt nhém trong s6 cac chit khang sinh aminoglycosit.
Nhiing hop chit nay ciing chimg to hiéu qua khéang lai vi khudn nhu MRSA va vi khuén
gram am khang da thudc. Sang ché 1a dua trén nhiing phat hién nay.

Do d6, sang ché bao gébm cac ndi dung sau.

(1) Hop chét duoc thé hién boi cong thirc chung (I) hodc mudi duoc dung hodc solvat
cua no:

[Hoéa chit 1]

trong do,

R! 1a nguyén tr hydro hodc nhom hydroxyl,

R? la nguyén tr hydro hodc nhém amino,

R? 12 nguyén tr hydro, nguyén tir halogen, nhém hydroxyl hodc nhém amino,

R* 1a nguyén tir hydro, nguyén tir halogen, nhom hydroxyl hodc nhém amino,

trong d6 R! va R* ¢6 thé tao thanh lién két doi véi nhau,

R’ la nguyén tr hydro, nhém hydroxyl hodc nhém amino,

R® 1a nguyén tir hydro, nhém hydroxyl hodc nhém amino,

R’ 1a nguyén tr hydro, nhém hydroxy!l hodc nhém amino,

R? 1a nguyén tt hydro, nhém hydroxyl hodc nhém amino,

M&di R? va R!% doc lap 1a nguyén tr hydro, nhdm Ci alkyl, nhém amino-Ci alkyl,
nhom guanidino-Ci.6 alkyl, nhdm amino-Cs.7 xycloalkyl, nhém amino-Cs.7 xycloalkyl-
C1 alkyl, nhém amidino, nhém azetidino tiy ¥ dugc thé bang nhém Ci.s alkyl, nhom
glyxyl, nhom sarcosyl, nhém L- alanyl, nhém D-alanyl, nhém L-seryl, nhém D-sery],
nhom B-alanyl, nhém L-isoseryl hodc nhém D-isoseryl; va

R!" 1a nguyén tir hydro, nhom hydroxyl hodc nguyén tt flo,
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ngoai trir khi

() R, R%, RS, R8, va R'" 1a cac nhom hydroxyl, R, R?, RS, R7, R%, va R 1a cac nguyén
tir hydro (apramyxin),

(i) RS, R8, va R 1a cac nhom hydroxyl, R, R, R3, R, R, R”, R?, va R'? 1a cac nguyén
tlr hydro (5,6-dideoxyapramyxin),

(i) R!, R%, R®, va R!! 14 cdc nhom hydroxyl, R%, R3, R, RS, R”, R?, va R'? la cic nguyén
tir hydro (5-deoxyapramyxin),

(iv) RY, R%, RS, va R® 14 cdc nhom hydroxyl, R?, R3, RS, R7, R%, R'?, va R!! 1a cdc nguyén
tir hydro (6"-deoxyapramyxin),

(v)R', R%, R®, R®, vaR!! 14 cdc nhém hydroxyl, R, R*, R%, va R’ 1a cac nguyén tir hydro,
mot trong hai R® hozc R!? [a nguyén tir hydro, nhém con lai la nhém etyl hodc nhom 2-
aminoetyl.

(2) Hop chét theo (1) duogc thé hién boi céng thie chung (I-1) hodc mudi dugc dung
hoac solvat cua no:

[Hoéa chat 2]

R11‘ RG
H2N$&\ OH
R ~
NH
5
; R

R 0]
o 0

HZN NHZ R2
o]

R* NH,
1
RN ()

trong do,

R!1a nguyén tr hydro hodc nhém hydroxyl,

R? 1a nguyén t&r hydro hodc nhém amino,

R? la nguyén tir hydro, nguyén tir halogen, nhém hydroxyl hodc nhém amino,
R*1a nguyén tr hydro, nguyén tir halogen hodc nhém amino,

trong d6 R! va R* ¢ thé tao thanh lién két d6i voi nhau,

R’ la nguyén tir hydro, nhém hydroxyl hodc nhém amino,

R® 1a nguyén tr hydro, nhém hydroxyl hoac nhém amino,

R’ 12 nguyén tr hydro, nhém hydroxyl hodc nhém amino,

R?® 1a nguyén tr hydro, nhém hydroxyl hodc nhém amino; va

R''1a nguyén tir hydro, nhém hydroxyl hodc nguyén tir flo,
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ngoai tru khi

(i) R5, R8, va R 1a cac nhom hydroxyl, R, R%, R3, RY, R®, va R” 1a cac nguyén tir hydro
(5,6-dideoxyapramyxin),

(i) RY, RS, R8, va R!! 14 cac nhém hydroxyl, R%, R, R*, R®, va R’ la cdc nguyén tir hydro
(5-deoxyapramyxin),

(ii)) R!, R%, RS, va R® 1a cac nhom hydroxyl, R%, R?, R, R7, va R!" 1a cac nguyén tr hydro
(6"-deoxyapramyxin).

(3) Hop chét theo (1) dugc thé hién boi cong thirc chung (I-2) hodc mudi dugc dung

hoéc solvat cta no:

[Hoa chat 3]

R11/\
R%‘W%O

R8 ~ OH
I Ho | NH
AN
o 0
HzN NH2 RZ
O ga NH,
R1
R? -2)

trong do,

R! 1a nguyén tr hydro hodc nhém hydroxyl,

R? la nguyén tr hydro hodc nhom amino,

R? 14 nguyén tir hydro, nguyén tt halogen, nhom hydroxyl hodc nhom amino,

R* 14 nguyén tr hydro, nguyén t&r halogen hodc nhém amino,

trong d6 R! va R* ¢6 thé tao thanh lién két d6i véi nhau,

R’ 1a nguyén tr hydro, nhém hydroxyl hodc nhém amino,

R?® 12 nguyén tr hydro, nhém hydroxyl hodc nhém amino,

R 1a nguyén tr hydro, nhém Ci.salkyl hodc nhom amino-Ci-6 alkyl,

R!'% 13 nhém Ci.alkyl, nhém amino-Ci alkyl, nhdm guanidino-Ci-¢ alkyl, nhdm amino-
Cs.7 xycloalkyl, nhém amino-Cs.; xycloalkyl-Ci.6 alkyl, nhom amidino, nhom azetidino
thy v duoc thé bing nhém Ci. alkyl, nhém glyxyl, nhém sarcosyl, nhom L- alanyl,
nhém D-alanyl, nhém L-seryl, nhém D-seryl, nhém p-alanyl, nhém L-isoseryl hodc
nhom D-isoseryl; va

R!! 1a nguyén tr hydro hodc nhém hydroxyl.

(4) Hop chét theo (1) duge thé hién bai cong thirc chung (I-3) hodc mubi duge dung

hoéc solvat ctia no:
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[Hoa chat 4]

HO
RPR'ON 0
HO

oH  (1-3)
Trong do,
R® 12 nguyén tr hydro, nhém Ci.s alkyl hodc nhém amino-Ci alkyl,
R!° 13 nhém metyl, nhém Cs. alkyl, nhém amino-Cs.s alkyl, nhom guanidino-Ci¢ alkyl,
nhom amino-Cs.7 xycloalkyl, nhém amino-Cs7 xycloalkyl-Ci- alkyl, nhom amidino,
nhém azetidino tuy ¥ duoc thé bang nhém Ci.6 alkyl, nhoém glyxyl, nhém sarcosyl, nhom
L-alanyl, nthom D-alanyl, nhém L-seryl, nhém D-seryl, nhém B-alanyl, nhom L-isoseryl
hodc nhom D-isoseryl.
(5) Hop chét theo (1) dugc thé hién boi cong thire chung (I-4) hode mubi duoe dung
hodc solvat cua no:
[Hoa chat 5]

HO
quc&é OH
~N
o) O

O/\ o)

O e NH,

R® (1-4)
trong do,
R! 1a nguyén tr hydro hodc nhom hydroxyl,
R? la nguyén tr hydro hodc nhém amino,
R3 1a nguyén tir hydro, nguyén tt halogen, nhém hydroxyl hodc nhom amino,
R* la nguyén tr hydro, nguyén tir halogen hodc nhoém amino; va
trong d6 R! va R* c6 thé tao thanh lién két doi voi nhau,
ngoai trur khi
() R}, R?, R3, va R* 1a cac nguyén tr hydro (5,6-dideoxyapramyXxin),
(ii) R' 1a nhom hydroxyl, va R%, R?, va R* 1a cac nguyén tir hydro (5-deoxyapramyxin).
(6) Hop chat theo (1) dugc thé hién bdi cong thirc chung (I-5) hodc mudi dugc dung
hoac solvat cta no:

[Hoa chit 6]
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on (1-5)
trong do,
R’ 1a nguyén tit hydro, nhém hydroxyl hodc nhém amino,
R® 14 nguyén tr hydro, nhém hydroxyl hodc nhém amino,
R7 1a nguyén tit hydro, nhém hydroxyl hodc nhém amino,
R?® ]a nguyén tr hydro, nhém hydroxyl hodc nhém amino; va
R 1a nguyén tr hydro, nhom hydroxyl hodc nguyén tir flo,
ngoai tru khi
(i) R5, R, va R!" 13 cac nhom hydroxyl, R®, va R 1a cdc nguyén tir hydro (apramyxin),
(i) RS va R® 1a cac nhom hydroxyl, va RS R7, va R 1a cic nguyén tr hydro (6"-
deoxyapramyxin).
(7) Hop chit theo (1) hodc mudi duoc dung hodc solvat ctia nd, trong dé hop chét
nay la:
4"-N-metylapramyxin,
4"-N-(3-aminopropyl)apramyxin,
4"-N-((1-aminoxyclopentyl)metyl)apramyxin,
4"-N-(1,3-diaminopropan-2-yl)apramyxin,
4"-N,N-bis(2-aminoetyl)apramyxin,
4"-N-(cis-1,4-4-aminoxyclohexyl)apramyxin,
4"-N-(trans-1,4-4-aminoxyclohexyl)apramyxin,
4"-N-(azetidin-3-yl)apramyxin,
4"-N-(1-metylazetidin-3-yl)apramyxin,
4"-deamino-4"-guanidinoapramyxin,
4"-N-guanidinoetylapramyxin,
5-epiapramyxin,
5-deoxy-5-epi-5-floapramyxin,
6-deoxy-S-epiapramyxin,
5,6-dideoxy-5-floapramyxin,

5-amino-5-deoxy-5-epiapramyxin,
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5-amino-5-deoxyapramyxin,
6-amino-5,6-dideoxy-5,6-diepi-5-floapramyxin,
5-amino-5,6-dideoxyapramyxin,
2"-amino-2"-deoxy-2",3"-diepiapramyxin,
3"-amino-3"-deoxyapramyxin,
3"-epiapramyxin,

2",3"-diepiapramyxin,
6"-deoxy-6"-floapramyxin,
3",6"-dideoxyapramyxin,
5,6"-dideoxyapramyxin,
5,3"-dideoxyapramyxin,
3"-deoxy-S-epiapramyxin,
5,3"-dideoxy-5-epi-5-floapramyxin,
6,3"-dideoxy-5-epiapramyxin,
5,6,3"-trideoxyapramyxin,
5-amino-5,3"-dideoxy-5-epiapramyxin,
5,2"-dideoxy-5,3"-diepi-5-floapramyxin,
5,3"-diepiapramyxin,
6,6"-dideoxy-5-epiapramyxin,
5-eno-5,6,6"-trideoxyapramyxin,
5,6,6"-trideoxyapramyxin,
5-deoxy-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-5-deoxyapramyxin,
4"-N-(3-aminopropyl)-5-deoxyapramyxin,
5-deoxy-4"-N-(1,3-diaminopropan-2-yl)apramyxin,
4"-deamino-5-deoxy-4"-guanidinoapramyxin,
5-epi-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-5-epiapramyxin,
4"-N-(3-aminopropyl)-5-epiapramyxin,
4"-N-(1,3-diaminopropan-2-yl)-5-epiapramyxin,
4"-deamino-5-epi-4"-guanidinoapramyxin,

4"-deamino-5-deoxy-5-epi-5-flo-4"-guanidinoapramyxin,
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5,6-dideoxy-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-5,6-dideoxyapramyxin,
4"-N-(3-aminopropyl)-5,6-dideoxyapramyxin,
4"-N-(1,3-diaminopropan-2-yl)-5,6-dideoxyapramyxin,
4"-deamino-5,6-dideoxy-4"-guanidinoapramyxin,
6-deoxy-5-epi-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-6-deoxy-5-epiapramyxin,
4"-N-(3-aminopropyl)-6-deoxy-5-epiapramyxin,
4"-deamino-6-deoxy-5-epi-4"-guanidinoapramyxin,
4"-N-(1,3-diaminopropan-2-yl)-5,6"-dideoxyapramyxin,
4"-deamino-3,6"-dideoxy-4"-guanidinoapramyxin,
4"-deamino-5,3"-dideoxy-4"-guanidinoapramyxin,
4"-N-glyxylapramyxin,

4"-N-sarcosylapramyxin,
4"-N-(L-alanyl)apramyxin,
4"-N-(D-alanyl)apramyxin,
4"-N-(L-seryl)apramyxin,
4"-N-(D-seryl)apramyxin,
4"-N-(B-alanyl)apramyxin,
4"-N-(L-isoseryl)apramyxin,
5—epi-4"-N—glyxylapfamyxin,
5-epi-4"-N-sarcosylapramyxin,
4"-N-(L-alanyl)-5-epiapramyxin,
5-epi-4"-N-(L-seryl)apramyxin,
4"-N-(B-alanyl)-5-epiapramyxin,
5-epi-4"-N-(L-isoseryl)apramyxin,
5-epi-4"-N-(D-isoseryl)apramyxin,
6-deoxy-5-epi-4"-N-glyxylapramyxin,
6-deoxy-5-epi-4"-N-sarcosylapramyxin,
4"-N-(B-alanyl)-6-deoxy-5-epiapramyxin,
6-deoxy-5-epi-4"-N-(L-isoseryl)apramyxin,

5-amino-4"-deamino-5-deoxy-5-epi-4"-guanidinoapramyxin,

-10-
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5-amino-5-deoxy-5-epi-4"-N-glyxylapramyxin,
5-amino-5-deoxy-5-epi-4"-N-(L-isoseryl)apramyxin,
4"-deamino-3"-deoxy-5-epi-4"-guanidinoapramyxin,
4"-deamino-5,3"-dideoxy-5-epi-5-flo-4"-guanidinoapramyxin hodc
2"-deoxy-5,3"-diepiapramyxin.

(8) Duoc phém chtra hop chét theo diém bt ky trong s6 cac diém tir (1) dén (7) hodc
mubi dugc dung hoéc solvat cua no.

(9) Dugc pham theo (8) dé st dung trong phong ngira hoic didu tri bénh truyén nhiém.
(10) Duoc phdm theo (8) hodc (9), trong d6 bénh truyén nhiém la bénh nhiém trung
huyét, bénh viém ndi tdm mac nhiém khuén, bénh nhiém trung da, bénh nhiém trung
ving phiu thuat, bénh nhidm tring viing phiu thuat chinh hinh, bénh nhiém tring duong
ho hép, bénh nhiém trung dudng tiét niéu, bénh nhiém trung dudng rudt, bénh viém
phuc mac, bénh viém mang ndo, bénh nhiém tring mét hodc bénh nhiém trung tai mi
hong.

(11) Duoc pham theo diém bat ky trong sb cac diém tir (8) dén (10), trong d6 bénh truyén
nhiém gay ra boi Staphylococcus aureus khang methixilin (MRSA), Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae hodc Pseudomonas aeruginosa.

(12) Hop chét theo diém bét ky trong s6 cac diém tur (1) dén (7) hodc mudi duoc dung
hoic solvat ctia no dé st dung trong tri lidu.

(13) Hop chét theo diém bét ky trong s cac diém tir (1) dén (7) hoac mudi duoc dung
hodc solvat ctia nd dé sir dung trong phong ngtra hodc didu tri bénh truyén nhiém.

(14) Viéc st dung hop chét theo diém bat ky trong s6 cac diém tir (1) dén (7) hodc mudi
duogc dung hoac solvat ciia nd dé san xuét thudc dé phong ngira hogc didu tri bénh truyén
nhiém.

(15) Viéc st dung hop chét theo diém bat ky trong sb cac diém tir (1) dén (7) hoac mubi
dugc dung hodac solvat cuia n6 dé phong ngtra hodc diéu tri bénh truyén nhiém.

(16) Viéc str dung theo (15), trong do cac chét dung 1am thude khac (vi dy, chat khang
sinh) duoc st dung két hop véi né.

(17) Phuong phap dé phong nglra hoic didu tri bénh truyén nhiém, bao gdm dung liéu
c6 hiéu qua diéu tri ctia hop chét theo diém bat ky trong s6 cac diém tir (1) dén (7) hodc
mubi duge dung hodc solvat ctia n6 cho dong vat bao gém nguoi.

(18) Chit khang khuan chtra hop chét theo diém bét ky trong s6 cac diém tir (1) dén (7)

-11-
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hodc mubi duoc dung hodc solvat ctia no.

Hop chét theo sang ché hodc mudi duoc dung hodc solvat clia né c6 lgi khi xét
dén phd khang khuén réng ddi véi rAt nhidu loai vi khuén gram duong va vi khuan gram
am. Ngoai ra, no c6 1oi tr quan diém vé hoat tinh khang khuan déi véi vi khudn gram
duong va gram am khéng da thudc, 1a nhitng loai khong thé diéu tri bing cac chat khang
sinh hién c6. Cu thé 13, n6 c6 loi dé phong ngtra hodc diéu tri cac bénh truyén nhiém

nghiém trong gy ra boi MRSA hodc vi khuin gram dm khang da thuéc.

MO ta chi tiét sang ché

Sang ché s& dugc giai thich cu thé nhu sau.
Dinh nghia

Trong hop chat theo sang ché, nguyén tir halogen nghia la nguyén tu flo,
nguyén tt clo, nguyén tr brom hodc nguyén tur iot.

Trong hop chit theo sang ché, nhém C,.¢ alkyl nghfa 1a nhom alkyl mach
thdng hoic mach nhanh c6 1 dén 6 nguyén tir cacbon. Vi du, cac nhém alkyl bao
gdm nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém
isobutyl, nhém tert-butyl, nhom sec-butyl, nhém n-pentyl, nhém isopentyl, nhém
2-metylbutyl, nhém neopentyl, nhém 1-etylpropyl, nhém n-hexyl, nhoém 4-
metylpentyl, nhém 3-metylpentyl, nhém 2-metylpentyl, nhom 1-metylpentyl, nhém
3,3-dimetylbutyl, nhém 2,2-dimetylbutyl, nhoém 1,1-dimetylbutyl, nhém 1,2-
dimetylbutyl, nhém 1,3-dimetylbutyl, nhém 2,3-dimetylbutyl, nhém 2-etylbutyl va
tuong tu.

Trong hop chét theo sang ché, nhém amino-Ci.s alkyl nghia la nhém Ci.
alkyl duoc dé cap & trén trong d6 1 dén 3 nguyén tir hydro duge thé bing mot hoic
nhiéu nhém amino, va vi tri thé khong bi gi6i han cu thé. Vi du, cdc nhém amino-
Ci. alkyl bao gdm nhém aminometyl, nhém aminoetyl, nhom aminopropyl, nhém
aminobutyl, nhom aminopentyl, nhém aminohexyl, nhém 1,3-diamihopropany1 va
tuong tu.

Trong hop chét theo sang ché, nhém guanidino-C .6 alkyl nghia la nhom Ci.
s alkyl duoc dé cap & trén trong d6 1 dén 2 nguyén t hydro dugc thé bing mot
hodc nhiéu nhém guanidino, va vi tri thé khong bi gi¢i han cu thé. Vi du, cac nhém

guanidino-Cis bao gdm nhém guanidinometyl, nhém guanidinoetyl, nhém
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guanidinopropyl, va tuong tu.

Trong hop chét theo sang ché, nhém amino-Cs.7 xycloalkyl nghifa la nhom
alkyl vong ¢6 3 dén 7 nguyén tir cacbon trong dé 1 dén 2 nguyén tr hydro duoc thé
bang mot hoic nhiéu nhém amino, va vi tri thé khong bi gisi han cu thé. Cac nhom
amino-Cs.7 xycloalkyl bao gdm nhém aminoxyclopropyl, nhom aminoxyclobutyl,
nhém aminoxyclopentyl, nhém aminoxyclohexyl, nhém aminoxycloheptyl va
tuong tu.

Trong hop chit theo sang ché, nhém amino-Cs.7 xycloalkyl-Ci.6 alkyl nghia
la nhém Cis alkyl duoc d& cap & trén duoc thé bang cic nhom amino-Cs.
xycloalkyl dugc dé cap & trén. Cac nhém amino-Cs.7 xycloalkyl-Ci.¢ alkyl bao gbm
nhém aminoxyclopropylmetyl, nhém aminoxyclobutylmetyl, nhdém
aminoxyclopentylmetyl, nhém aminoxyclohexylmetyl, va tuong tu.

Trong hop chét theo sang ché, nhom azetidino tuy y dugce thé bang Ci.6 alkyl
nghia la nhom azetidino khong dugc thé hodc duoc thé bang nhom Ci.6 alkyl dugce
dé cap ¢ trén. Cac nhém azetidino dugc thé bang Ci alkyl bao gom nhém N-
metylazetidino, nhém N-etylazetidino, nhom N-propylazetidino, nhém  N-
isopropylazetidino va tuong tu.

Trong hop chét theo sang ché, "ty y duoc thé" nghia 1a né c6 thé dugc thé
bang 1 hodc nhidu phan tir thé hodc c6 thé khong duoc thé.

Chéat khang sinh aminoglycosit

Hop chat theo sang ché 1a hop chét duoc thé hién bdi cong thire chung (1),
(I-1), (I-2), (I-3), (I-4) hodc (I-5) dwoc d& cap & trén, hodc mubi duoc dung clia né
hodc solvat cta no.

Theo mdt phuong 4n, mdi R? va R'? trong cong thire chung (1) duoc dé cap
& trén doc 14p 1a nguyén tir hydro, nhom Ci.¢ alkyl, nhém amino-Ci-¢ alkyl, nhém
guanidino-Ci-6 alkyl, nhém amino-Cs.7 xycloalkyl, nhém amino-Cs.7 xycloalkyl-C-
¢ alkyl, nhdm amidino, nhém azetidino tuy y dugc thé bang nhom Ci. alkyl.

Theo mot phuong an, R!° trong cong thirc chung (I-2) duge dé cap & trén la
nhém Ci.¢ alkyl, nhom amino-Ci.¢ alkyl, nhém guanidino-Ci.¢ alkyl, nhom amino-
Cs3.7 xycloalkyl), nhém amino-Cs.7 xycloalkyl-Ci.¢ alkyl, nhom amidino hodc nhom
azetidino tiy ¥ dugc thé bang nhém Ci alkyl.

Theo mot phuong 4n, R!° trong cong thirc chung (I-3) dugc dé cap & trén 1a
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nhém metyl, nhom Cs. alkyl, nhém amino-Cs.s alkyl, nhom guanidino-Ci-s alkyl,
nhém amino-Cs.; xycloalkyl, nhém amino-Cs.; xycloalkyl-Ci-s alkyl, nhém
amidino hodc nhém azetidino tiy ¥ duoc thé bing nhém Ci- alkyl.

Hop chét theo sang ché co thé c6 mat nhu 1a mudi. Mudi nay bao goém, vi
du, mudi khong doc dugce dung. Cac vi du cu thé v& mudi nay bao gém mudi hydro
halogenua nhu mudi hydro florua, mudi hydro clorua, mudi hydro bromua va mudi
hydro iodua; mudi axit vd co nhu sulfat, nitrat, phosphat, perclorat va carbonat;
carboxylat nhu axetat, tricloaxetat, trifloaxetat, hydroxyaxetat, lactat, xitrat, tartrat,
oxalat, benzoat, mandelat, butyrat, maleat, propionat, format va malat; cac mudi
axit amin nhu argininat, aspartat va glutamat; sulfonat nhu metansulfonat, para-
toluensulfonat, va cac vi du thich hgp hon bao gdm cac mudi axit vd co nhu sulfat
va tuong tu.

Hop chét theo sang ché ¢6 thé c6 mit nhu 1a solvat. Céc solvat thich hop
hon bao gdm hydrat va etanol solvat.

Phuong phép san xut chat khang sinh aminoglycosit

Céc hop chat theo sang ché c6 thé duoc san xuét theo cac phuong phap tir A dén
U sau ddy, nhung c4c phuong phéap nay khong bi giéi han ¢ day.

Phuong phap A

Phuong phép A la cach dé san xuét hop chit dugc thé hién boi cong thirc
chung (A4) bao gdm dua vao phén tir thé & vi tri 4" cua apramyxin va tiép do khir
bao vé. Cac bude dugc thé hién nhu sau. Ngoai ra, thuc hién cac budce Al dén A3
theo phuong phap dugc md ta trong US2013/0165395 Al.

[Hoa chit 7]
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Budc A4 1 cach dé san xuét hop chét dugc thé hién bdi cong thie chung (A4)
béng qua trinh alkyl hoa hodc amidin hoa nhom amino & vi tri 4" cua hop chét duogc thé
hién boi cong thire (A3) sau d6 1a qua trinh khir bao vé hop chét nay. Dat dugc bude nay
bang qua trinh phan Ung ctia nhiéu keton khéc nhau v6i hop chét ¢é cong thirc (A3) va
chét khtt khi c6 mat axit nhu d6i véi qué trinh monoalkyl hoa, bang qua trinh phan tng
ctia nhiéu aldehyt khac nhau v&i hop chét c6 cong thirc (A3) va chét khir khi c6 mat axit
nhu d6i voi qua trinh dialkyl hoa, va béng qué trinh phan ing voi chét phan ing amidino
khi ¢6 mit bazo nhu dbi véi qua trinh amidin hoa.

Céac chat khtr duoc sir dung trong budc nay bao gbém natri bohydrua, natri
xyanobohydrua va phirc boran-2-metylpyridin, va t5t hon 14 natri xyanobohydrua. Céc
dung moéi dugc si dung bao gém metanol, etanol, ruou isopropyl, dioxan, nudc hodc
dung moi hdn hop cla ching, va t6t hon 14 dung moi hdn hop cua metanol va dioxan.
Céc chét phan tng dugc st dung trong qud trinh amidin héa bao gbm 1,3-bis (tert-
butoxycarbonyl)-2-(triflometansulfonyl) guanidin (chét phan tmg Goodman), N,N -di-
(-butoxycarbonyl)  thioure,  t-butyl-(Z)-(((t-butoxycarbonyl)imino)(1H-pyrazol-1-
yl)metyl) carbamat va tuong tu, va t6t hon 1a chét phan img Goodman, va bazo t5t hon
a trietylamin. T4t ca céc phan Gmg duoc tién hanh trong diéu kién nhiét do phan tmg tir
10°C dén 90°C trong thoi gian phan tmg 1 dén 24 gio.

Nhom benzyloxycarbonyl c6 thé duoc loai bd bing cach phan ing voi hydro va
chét xuc tac khir c6 sir dung xtc tac. Cac chét xuc tac khir ¢ str dung xtc tac duge st

dung bao gdm paladi-cacbon, paladi den, paladi hydroxit, platin oxit va tuong tu, va t6t
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hon la paladi-cacbon. Cac dung moi duge sir dung khong bi han ché cu thé néu khong
tham gia phan tng nay, va t6t hon 1a metanol, etanol, tetrahydrofuran, dioxan hodc dung
moi hén hop ctia nhitng dung méi hitu co nay voi nude. Nhiét do phan tng 1a 10°C dén
30°C, va thoi gian phan tng thuong 1a 1 dén 24 gid. Carbamat vong c6 thé duoc loai bo
bing qua trinh thiry phan bazo. Cac bazo bao g6m natri hydroxit va kali hydroxit. Nhiét
d6 phan Gmg 1a 20°C dén 110°C va thoi gian phan tng 1a 0,5 dén 48 gio.

Bude A5

Budc AS 14 cach dé san xuét hop chat dugc thé hién boi cong thic (AS) bang
c4ch dua vao nhom benzyl ddi vdi qué trinh monoalkyl hda nhém amino ¢ vi tri 4" cta
hop chét c6 cong thie (A3). Dat duge bude nay bing qué trinh phan tng cua hop chat
duoc thé hién boi cong thitc (A3) véi benzaldehyt va natri bohydrua khi c6 mat bazo.
Céc dung moi duge st dung trong budc AS bao gbdm metanol, tetrahydrofuran, dioxan
va dung mdi hdn hop ctia chung, va t6t hon 12 metanol. Nhiét do phan tmg la 10°C dén
20°C va thoi gian phan tng 1a 1 dén 2 gio.

Budc A6

Budc A6 1a cach dé san xuét hop chét dugc thé hién boi cong thire chung (A4)
bang cach alkyl héa nhém amino da duge benzyl hoa & vi tri 4" ctia hop chét c6 cong
thirc (A5) sau d6 bang qué trinh khir bio vé hop chét nay. Pat duge budc nay bang cach
cho nhiéu loai aldehyt khac nhau phéan tmg v6i hop chit c6 cong thirc (A5) va chat khir
khi c6 mat axit.

Céc dung moi duge str dung trong budc nay bao gbm tetrahydrdfuran, dioxan,
metanol va dung moi hon hop ctia chiing. Cac chét khtr bao gdm natri xyanobohydrua
va phuc boran-2-metylpyridin. Qué trinh khi bao vé nhoém benzyl, nhom
benzyloxycacbonyl va carbamat vong ¢6 thé duoc thuc hién trong cac diéu kién tuong
tu voi cac didu kién trong budc A4 duoc dé cap o trén.

Phuong phap B

Phuong phap B la cach dé san xuét hop chat duoc thé hién bdi cong thirc (BS)
va (B7) bing cach bién dbi héa hoc vi tri 5 ctia hop chét thu duoc bang cach giai phong
nhém hydroxyl chi & vi tri 5 cla apramyxin va tiép d6 khir bao vé. Cac bude duge thé
hién nhu sau.

[Hoa chit 8]
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Budc Bl

Budc Bl 1a cach d& san xuét hop chit duge thé hién boi cong thic (B1) bing
cach dua nhom t-butoxycacbonyl vao nhém amino ¢ vi tri 4" ciia hop chét duoc thé hién
boi cong thire (A3). Pat duge budc ndy bang cach cho hop chét ¢ cong thirc (A3) phan
g vai di-t-butyl dicarbonat khi c6 mét bazo.

Cac dung méi dugc st dung trong budc nay bao gébm nude, N,N-
dimetylformamit, tetrahydrofuran, dioxan va dung moi hon hgp cta chung, va t6t hon
Ja dung mdi hdn hop cta nudce va N,N-dimetylformamit. Cac bazo dugc sir dung c6 thé
bao g6m natri hydroxit, kali carbonat, natri carbonat, kali bicarbonat, natri bicarbonat,
trietylamin va tuong tu, va tdt hon 12 trietylamin. Nhiét d6 phan mg la 0°C dén 40°C
va thoi gian phan tmg 13 1 d&én 3 gio.

Budce B2

Budce B2 1a cach dé san xudt hop chét duge thé hién bdi cong thie (B2) bang
cach dua chon loc nhom bao vé benzoyl vao nhém hydroxyl ¢ céc vi tri 6-, 2"-, 3"-, va
6" clia hop chét duoc thé hién bai cong thire (B1). Pat duge budce ndy bang cach cho
hop chét c6 cong thic (B1) phan tmg véi benzoyl clorua khi ¢6 mét bazo.

Cac dung mdi duge st dung trong budc nay bao gém pyridin, N,N-
dimetylformamit, metylen clorua, cloroform, 1,2-dicloetan va tuong tu, va t6t hon 1a
pyridin. Céc bazo dugc sit dung bao gdm trietylamin, pyridin, 4-dimetylaminopyridin

va tuong tu, va tdt hon 1a pyridin. Nhiét 6 phan tmg 1a 0°C dén 30°C va thoi gian phan

-17-



34089

tng 1a 1 dén 5 gio.
Buac B3

Bude B3 1a cach dé san xudt cac hop chit duoc thé hién béi cong thue (B3) va
(B3") bang cach epime hoa hoic epi-flo hda nhom hydroxyl & vi tri S ctia hop chét duoc
thé hién boi (B2). Dat dugc budc nay béng cach cho hop chét duoc thé hién boi cong
thirc (B2) phan ung voi dietylaminosulfur triflorua (DAST).

Céac dung moi dugce st dung trong budc nay bao gbm toluen, metylen clorua,
cloroform, 1,2-dicloetan va tuong tu, va t6t hon 1a metylen clorua. Nhiét do phan Umg
14 -5°C dén 5°C va thoi gian phan ung 1a 1 dén 5 gio.

Budce B4

Bude B4 1a cach dé san xuét hop chét dugc thé hién boi cong thic (B4) bing
cach loai bd nhom benzoyl va nhdm t-butoxycacbonyl cuia hop chit duoc thé hién boi
cong thirc (B3). DBat dugce budce nay béang céch cho hop chét c6 cong thire (B3) phan (mg
v&i bazo dé loai bd nhom bao vé ctia nhém hydroxyl, va cho hop chét tao thanh phan
ung voi axit dé loai bo nhom bao vé ctia nhém amino & vi tri 4",

Céc dung mdi duoc st dung trong bude loai bd nhém bao vé cia nhém hydroxyl
bao gém metanol, etanol, rugu isopropyl, rugu tert-butyl, metylen clorua, cloroform va
dung méi hdn hop ctia chung, va t6t hon 1a dung mdi hon hop of metanol va cloroform.
Céc bazo duoc st dung bao gdm kali carbonat, natri carbonat, kali hydroxit, natri
hydroxit, natri metoxit, natri etoxit, kali tert-butoxit va tuong tu, va tdt hon 1a natri
metoxit. Nhiét d6 phan ung 1a 0°C dén 30°C va thoi gian phén (mg 1a 1 dén S gio.

Céc dung moi duoc st dung trong bude loai bo nhém bao vé cua nhom amino
O vitri 4" bao gém etyl axetat, metylen clorua, axetonitril, axeton, metanol va tuong tu,
va tbt hon 1a metanol. Cac axit dugc st dung bao gdm axit p-toluensulfonic, axit
metansulfonic, axit axetic, axit trifloaxetic va tuong tu, va tdt hon 12 axit trifloaxetic.
Nhiét d6 phan (mg thong thudng 1a 0°C dén 50°C va thoi gian phan tng 1a 1 dén 5 gio.
Bude BS

Budc B5 1a cach dé san xuét hop chét duoc thé hién bai cong thire (BS) bang
céach loai bo nhém benzyloxycacbonyl va carbamat vong cua hop chét duoc thé hién boi
cong thirc (B4). Nhom benzyloxycacbonyl ¢ thé duoc loai bo bing cach phan tmg véi
hydro va chat xtic tic qua trinh khir hydro c6 str dung xtc tac. Cac chét xuc tac qué trinh

khtr hydro cé st dung xuc tac duge str dung bao gbm paladi-cacbon, paladi den, paladi
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hydroxit, platin oxit va tuong tu, va t6t hon 12 paladi-cacbon. Cac dung mdi dugc su
dung khong bi han ché cu thé néu khong tham gia phan ung nay, va t6t hon 1a metanol,
etanol, tetrahydrofuran, dioxan hodc dung mdi hdn hop ctia nhiing dung méi hitu co nay
v6i nude. Nhiét do phan tng 1a 10°C dén 30°C, va thoi gian phan Gng thuong 1a 1 dén
24 gio. Carbamat vong c6 thé duoc loai bd bang qua trinh thiiy phan v6i bazo. Cac bazo
bao gbdm natri hydroxit va kali hydroxit. Nhiét do phan img la 90°C dén 110°C va thoi
gian phan ung 1a 0,5 dén 1 gio.
Budce B6

Budc B6 14 cach dé san xudt hop chit dugc thé hién boi cong thitc (B6) bang
cach loai bd nhém benzoyl va nhoém t-butoxycacbonyl ctia hop chét dugc thé hién bai
cong thic (B3"). Viée loai bo nhom bao vé co thé duoc thuc hién trong cac diéu kién
tuong tu v6i cac didu kién trong bude B4 duge dé cép & trén.
Buéce B7

Budc B7 1a cach dé san xuét hop chat duge thé hién boi cong thic (B7) bang
céach loai bé nhém benzyloxycacbonyl va carbamat vong ctia hop chét duoc thé hién boi
cong thirc (B6). Viéc loai bo nhom bao v€ co thé duge thue hién trong cac diéu kién
tuong tu voi cac didu kién trong budce BS duge dé cap o trén.
Phuong phéap C

Phuong phap C la cach dé san xut céc hop chat dugc thé hién boi cong thire
(C6), (C8) va (C11) bing cach dau tién 1a dwa nhém roi chuyén vao vi tri 5 cua
apramyxin va sau do thu liy cac dan xuat 6-deoxy-5-epi, 6-deoxy-5-flo va 5-azido-6-
deoxy, sau do6 khtr bao v&. Céc budc duoc thé hién nhu sau.

[Hoéa chét 9]
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Budce C1

Budc C1 1 cach dé san xudt hop chat dugc thé hién bai cong thie (C1) bang
cach dua nhém metansulphonyl vao nhém hydroxyl & vi tri 5 ctia hop chét duoc thé hién
boi cong thie (B2). Dat dugce bude nay béang cach cho hop chét c6 cong thire (B2) phan
Umg v&i metansulfonyl clorua khi ¢ mit bazo.

Céac dung moi dugce st dung trong budc nay bao gbm pyridin, metylen clorua,
cloroform, 1,2-dicloetan va tuong tu, va t6t hon 1a metylen clorua. Céc bazo dugc sir
dung bao gdm trietylamin, pyridin, 4-dimetylaminopyridin va tuong tu, va t6t hon 1a 4-
dimetylaminopyridin. Nhiét d§ phéan tmg la 0°C dén 30°C va thoi gian phan tng 1a 1
dén 2 gio.

Budce C2

Budc C2 1a cach dé san xuét hop chat duoc thé hién bdi cong thie (C2) bang
cach dAu tién 1a loai bd nhém benzoy! ctia hop chét dugc thé hign bai cong thie (C1) va
dong thoi thuc hién qua trinh anhydrit hoa (epoxy hoa) of cac vi tri 5 va 6 sau do dua
nhém bao vé benzoyl vao cdc nhém hydroxyl & cac vi tri 2"-, 3"- va 6". Dat duogc bude
ndy bang cach cho hop chét dugc thé hién boi cong thirc (C1) phén Umg vdi bazo va
phan tmg tiép v6i benzoyl clorua khi c6 mét bazo.

Céc dung moi dugce st dung trong budc debenzoyl hoa va anhydrit hoa bao gbm
metanol, etanol, metylen clorua, cloroform, 1,2-dicloetan va tuong tu, va t6t hon 1a
cloroform. Céc bazo dugc st dung bao g@)m kali carbonat, natri carbonat, kali hydroxit,

natri hydroxit, natri metoxit, natri etoxit, kali tert-butoxit va tuong tu, va tdt hon 14 natri
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metoxit. Nhiét do phan tung 1a 0°C dén 30°C va thoi gian phan tGng 1a 1 dén S gio.

Qua trinh benzoyl hoa co thé duoc thuc hién trong cac didu kién twong tu
voi cac diéu kién trong bude B2 duge dé cép o trén.
Bude C3

Bude C3 14 cach dé san xudt hop chit duoc thé hién boi cong thire (C3) bing
cach mé epoxit cia hop chét duoc thé hién boi cong thire (C2). Dat dugc bude nay béng
céch cho hop chit dugc thé hién bai cong thire (C2) phéan ting v6i natri iodua khi ¢6 mét
dung dich dém axitic. Cac dung mdi dugc sir dung trong budc nay bao gbm axeton,
N,N-dimetylformamit, tetrahydrofuran, dioxan va tuong tu, va t6t hon 1a axeton. Cac
dung dich dém c¢ tinh axit dugc su dung bao gém dung dich natri axetat-axit axetic 5%
va tuong tu. Nhiét do phan tmg la 60°C dén 100°C va thoi gian phan Gng 1a 1 dén 6 gio.
Bude C4

Bude C4 1a cach dé san xuét hop chét duoc thé hién bdi cong thirc (C4) bang
cach khir ot ctia hop chat duoc thé hién boi cong thie (C3). Dat duge bude nay bang
cach cho hop chit dugc thé hién boi cong thire (C3) phan tmg vdi tributyltin hydrua khi
c6 mit 2,2°-azobis(isobutyronitril).

Céc dung mdi dugc st dung trong budc nay bao gbm toluen, tetrahydrofuran,
dioxan va tuong tu, va t6t hon 1a dioxan. Nhiét do phan tmng 1a 60°C dén 100°C va thoi
gian phan tmg 1a 3 dén 8 gio.

Bude C5

Budce C5 1a cach dé san xudt hop chét dugc thé hién bai cong thie (C5) bang
cach loai bd nhom benzoyl va nhém #-butoxycacbonyl ciua hop chit duoc thé hién bai
cong thuc (C4). Viéc loai bo nhém bao vé co thé duoc thuc hién trong cac diéu kién
tuong tu vai cac diéu kién trong budc B4 duge dé cap ¢ trén.

Bude Co

Bude C6 14 cach dé san xudt hop chét duge thé hién bai cong thic (C6) biang
cé4ch loai bd nhom benzyloxycacbonyl va carbamat vong cua hop chét duoc thé hién boi
cbng thic (C5). Viéc loai bd nhom bao vé cé thé duoc thuc hién trong céc diéu kién
tuong tu voi cac diéu kién trong budc BS duge dé cap o trén.

Bude C7

Bude C7 1 cach dé san xudt hop chét duge thé hién boi cong thie (C7) bang

cach epi-flo hoa vi tri 5 ctia hop chét duoc thé hién boi cong thire (C4). Qué trinh epi-
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flo hoa 6 thé duoc thuc hién trong cic diéu kién twong tw véi cac diéu kién trong budc
B3 duoc dé cap & trén.
Bude C8

Budc C8 1a cach dé san xuAt hop chat duoc thé hién boi cong thie (C8) bing
cach loai bd nhém bao vé ctia hop chét dugc thé hién bdi cong thie (C7). Viée loai bo
nhom bao vé ¢ thé duoc thuce hién trong céc didu kién tuong tu véi cac diéu kién trong
céc buéc B4 va BS duge dé cap ¢ trén.
Budce C9

Budc C9 1a cach dé san xuét hop chit dugc thé hién boi cong thic (C9) bang
cach metansulphonyl hda nhdm hydroxyl & vi tri 5 ctia hop chat duoc thé hién bai cong
thie (C4). Quéa trinh metansulphonyl héa cé thé duoc thuc hién trong cac didu kién
trong tu voi céac diéu kién trong duoc dé cap ¢ trén bude Cl1.
Bude C10

Budc C10 14 cach dé san xuét hop chat duoc thé hién boi cong thie (C10) bang
cach azit hoa & vi tri 5 cua hop chét duoc thé hién bai cong thire (C9). Pat duge bude
nay bing cach cho hop chét duge thé hién bai cong thire (C9) phan tmg véi natri azit.
Céac dung modi dugce st dung trong budc nay bao gdm axeton, N,N-dimetylformamit,
tetrahydrofuran, dioxan va tuong tu, va t5t hon 1a N,N-dimetylformamit. Nhiét d phan
tmg 14 60°C dén 100°C va thoi gian phan tng 1a 1 dén 6 gio.
Bude C11

Budce C11 1a cach dé san xuét hop chit duoc thé hién bai cong thie (C11) biang
céch loai bo nhom bao vé ctia hop chit duge thé hién bai cong thire (C10). Viée loai bo
nhém béo vé ¢ thé dugce thuc hién trong céc diéu kién tuong tur v&i cdc diéu kién trong
cac bude B4 va B5 dugc dé cap ¢ trén.
Phuong phap D

Phuong phéap D 1a cach dé san xuét hop chét duoc thé hién bai (D2) bang qua
trinh azit hoa hop chit dugc thé hién béi cong thie (C1) & vi tri 5 sau do bang qua trinh
khtr va qué trinh khir bao vé. Céac budc duoc thé hién nhu sau.

[Hoa chit 10]
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Budc D1

Budc D1 1a cach dé san xuét hop chat dugc thé hién boi cong thie (D1) bang
céch azit hoa vi tri 5 ctia hop chit duge thé hién bai cong thire (C1). Qua trinh azit hoa
6 thé duoc thuc hién trong céc diéu kién tuong tu véi cac diéu kién trong budc C10
duoc dé cap o trén.
Bude D2

Bude D2 13 cach dé san xudt hop chit duoc thé hién boi cong thire (D2) bang
cach loai bo nhém bao vé€ cua hop chét duoc thé hién boi cong thire (D1). Viée loai bo
nhém bao vé ¢o thé duoc thuc hién trong cac didu kién tuong tu véi cac diéu kién trong
cac buoc B4 va BS duoc dé cap ¢ trén.
Phuong phép E

Phuong phép E 14 cach dé san xudt hop chét duoc thé hién bai cong thue (E3)
bang cach clo hoa vi tri 5 ctia hop chét duoc thé hién bai cong thic (B2) trong phuong
phép B sau d¢ 1a qua trinh azit hoa va khir bao vé. Cac bude duge thé hién nhu sau.
[Hoa chat 11]
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Budce El
Bude E1 1a cach dé san xudt hop chét duge thé hién boi cong thie (E1) bang
cach clo hoa vi tri 5 ctia hop chét duoc thé hién boi cong thirc (B2). Dat dugc bude nay
béng cach cho hop chit c6 cong thiic (B2) phan ing véi sulfuryl clorua khi c6 méat bazo.
Céac dung mdi dugc st dung trong budc nay bao gbm pyridin, metylen clorua,
cloroform, 1,2-dicloetan va twong tu, va tot hon 1a metylen clorua. Céc bazo dugc si
dung bao gdm trietylamin, pyridin, 4-dimetylaminopyridin va tuong tu, va t6t hon 1a 4-
dimetylaminopyridin. Nhi¢t d¢ phan Umg la 0°C dén 30°C va thoi gian phan tng 1 1
dén 2 gio.
Buéc E2

Budce E2 1a cach d& san xudt hop chét duoc thé hién boi cong thac (E2) bang
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cach azit hoa vi tri 5 cua hop chat duoc thé hién boi cong thic (E1). Qué trinh azit hoa
c6 thé duoc thyce hién trong céc diéu kién tuong tu véi cac diéu kién trong budc C10
duoc dé cap ¢ trén.
Budc E3

Budc E3 14 cach dé san xudt hop chét duge thé hién boi cong thie (E3) bang
cach loai b6 nhom bao v€ ctua hop chdt duge thé hién boi cong thic (E2). Viée loai bd
nhém bao vé c¢6 thé duogc thuc hién trong cac diéu kién tuong tu voi cac diéu kién trong
bude B4 va B5 duge dé cap & trén.
Phuong phép F

Phuong phép F 14 cich dé san xut hop chit duoc thé hién bdi (F3) bang qua
trinh azit hoa & vi tri 6 clia hop chat duoc thé hién boi cong thie (C2), day 1a hop chat
trung gian chung trong phuong phap C, sau do bing qua trinh flo héa ¢ vi tri 5 va qua
trinh khtr bao vé. Céac bude duoc thé hién nhu sau.

[Hoa chat 12]
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Budce F1

Bude F1 1a cach dé san xuét hop chét duge thé hién bai cong thire (F1) béng
cach mé epoxit cia hop chit duoc thé hién boi cong thire (C2) dé chuyén hoa epoxit
vao azit va nhém hydroxyl. Pat dugc budc nay bang cach cho hop chit duoc thé hién
bdi cong thirc (C2) phan tng vai natri azit khi c6 mét amoni clorua.

Cac dung modi dugc st dung trong budc nay bao gébm axeton, N,N-
dimetylformamit, tetrahydrofuran, dioxan va tuong tu, va tdt hon 1a N,N-
dimetyformamit. Nhiét d¢ phan tmg 12 60°C dén 100°C va thdi gian phan g 1a 1 dén
6 gio.

Budce F2

Budce 2 1a cach dé san xudt hop chét dugc thé hién bai cong thie (F2) bing

cach flo hoa vi tri 5 cia hop chit duoc thé hién boi cong thire (F1). Qud trinh flo hda cé
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thé duoc thuc hién trong cac diéu kién tuong tu voi cdc diéu kién trong budc B3 duoc
dé cap & trén.
Budce F3

Budce F3 1a cach dé san xudt hop chat dugc thé hién boi cong thirc (I3) bang
cach loai bd nhom bao vé clia hop chit duge thé hién boi cong thie (F2). Viée loai bo
nhém bao vé ¢ thé duge thuc hién trong céac didu kién tuong tu voi cac diéu kién trong
bude B4 va B5 dugc dé cap & trén.
Phuong phap G

Phuong phapg la cach dé san xuét cac hop chat duoc thé hién boi cong thirc
(G7) va (G8) bing cach dau tién 1a dua nhém roi chuyén vao vi tri 3" cta hop chat duge
thé hién bdi cong thire (G3) (trong d6 chi nhom hydroxyl ¢ vi tri 3" la ¢6 mét & trang
thai tu do) thu dugc tir apramyxin trong 4 budc, tiép d6 bang cach thu liy cac dan xuét
3"-azit-3"-deoxy, va 2"-azit-2", 3"-diepi-2"-deoxy, thong qua chét trung gian 2",3"-
anhydro, sau d6 thuc hién qua trinh khir bao vé. Cac budc duge thé hién nhu sau.
[Hoa chat 13]
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Budce Gl

Bude G1 1a cach dé san xuét hop chét duge thé hién boi cong thire (G1) bang
cach dua cac nhom bao vé vao cdc nhom hydroxyl & céc vi tri S va 6 ciia hop chét duoc
thé hién boi cong thite (A1). Dat duge budc nay bang cach cho hop chét duoc thé hién

bdi cong thirc (A1) phan tmg v6i 1,1-dimetoxyxyclohexan khi ¢ mat axit. Cac dung
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moi duoc st dung trong budc nay bao gdm N,N-dimetylformamit, metylen clorua,
cloroform, 1,2-dicloetan, etyl axetat va tuong tu, va tdt hon 1a N,N-dimetylformamit.
Céc axit duoc st dung bao gém axit p-toluensulfonic, pyridini p-toluensulfonat, axit
camphorsulfonic, axit clohydric va tuong tu, va t6t hon 1a axit p-toluensulfonic. Nhiét
do phan tmg 13 20°C dén 60°C va thdi gian phan tng 1a 1 dén 8 gio.
Budc G2

Budc G2 14 cach dé san xuét hop chit dugc thé hién boi cong thire (G2) bang
cach ndi cac vitri 6'- va 7', va cac vi tri 4"- va 6" clia hop chit duoc thé hién bdi cong
thie (G1) vao cac carbamat vong. Su chuyén dbi vao carbamat vong c6 thé duoc thuc
hién trong cac diéu kién tuong tu véi cic diéu kién trong duogc dé cap o trén budc A2.
Bude G3 |

Budc G3 la cach dé san xudt hop chat duoc thé hién boi cong thic (G3) bang
cach dua chon loc nhom bao vé benzoyl vao nhom hydroxyl ¢ vi trf 2" ctua hop chét
duoc thé hién boi cong thire (G2). Viée dua nhom bao vé benzoyl vao ¢é thé dugce thuc
hién trong cac diéu kién twong tu v&i cac diéu kién trong budc B2 duge dé cap & trén.
Bude G4

Budc G4 la cach dé san xudt hop chat duge thé hién bdi cong thie (G4) béng
cach dua nhdm benzylsulphonyl vao nhém hydroxyl ¢ vi tri 3" ctia hop chit duoc thé
hién bdi cong thie (G3). Pat duge budce nay bang cach cho hop chét ¢6 cong thire (G3)
phan (mg v6i benzylsulfonyl clorua khi ¢ mét bazo. Cac dung moi duoc st dung trong
budc nay bao gém pyridin, metylen clorua, cloroform, 1,2-dicloetan va tuong tu, va t6t
hon la pyridin. Cac bazo duoc st dung bao gém trietylamin, pyridin, 4-
dimetylaminopyridin va tuong tu, va t6t hon 13 pyridin. Nhiét d6 phan tng 1a -20°C dén
nhiét do phong va thoi gian phan Umg 1a 0,5 dén 1 gio.
Budc G5

Budc G5 14 cach dé san xuét hop chat duoc thé hién bai cong thic (GS5) bang
cach loai b6 nhom benzoyl cua hop chét duoc thé hién boi cong thire (G4) va déng thoi
thuc hién qua trinh anhydrit hoa (epoxy hoa) & cac vi tri 2" va 3". Dat dugc budce nay
bang cach cho hop chit dugc thé hién bai cong thirc (G4) phan ing voi bazo.

Cac dung mdi duge st dung khi thuc hién qua trinh anhydrit héa bao gbm
metanol, etanol, metylen clorua, cloroform, 1,2-dicloetan va tuong tu, va t6t hon 1a

cloroform. Cac bazo dugc st dung bao gém kali carbonat, natri carbonat, kali hydroxit,
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natri hydroxit, natri metoxit, natri etoxit, kali tert-butoxit va twong tu, va tdt hon 1a natri
metoxit. Nhiét d§ phan tmg 1 0°C dén 30°C va thoi gian phan tng 1a 1 dén 5 gio.
Bude G6

Budc G6 1a cach dé san xuét cac hop chit duoc thé hién boi cong thice (G6) va
(G6') bang cach md epoxit ctia hop chit duoc thé hién boi cong thire (GS) dé chuyén
epoxit vao azit va nhom hydroxyl. Qua trinh azit hoa ¢ thé dugc thuc hién trong cac
diéu kién tuong tu véi cac diéu kién trong dugc dé cap O trén budce F1.
Budoe G7

Budc G7 1a cach dé san xuét hop chit duoc thé hién boi cong thie (G7) bang
cach loai bdé nhom béao vé ctia hop chét duoc thé hién bai cong thire (G6). Pat dugc budce
nay bang cach loai bé nhém bdo vé cia nhém hydroxyl thong qua qua trinh thity phéan
axit ctia hop chét duoc thé hién bai cong thirc (G6), va tiép theo bing céach loai bd nhom
bao vé cuia nhom amino thong qua qua trinh khir ¢ st dung xtc tac va qua trinh thiy
phan kiém ctia hop chét thu duoc. Cac axit duoc stir dung trong qué trinh thuy phén axit
bao gbm axit clohydric 1N, axit sulfuric 1N, dung dich axit axetic chira nuéc 80%, dung
dich axit formic cha nudce 80% va tuong tu, va tdt hon 1a dung dich axit axetic chira
nuée 80%. Nhidt d6 phan tng 1a 30°C dén 80°C va thoi gian phan tng 1a 1 dén 3 gio.
Viéc loai b6 nhom bao vé ciia nhém amino cé thé dugc thuc hién trong cic diéu kién
tuong tu voi céc diéu kién trong budc BS dugc dé cap o trén.
Bude G8

Budc G8 1a cach dé san xudt hop chit dugc thé hién bai cong thire (G8) bang
cach loai bd nhém bao vé cta hop chit duge thé hién boi cong thire (G6'). Viée loai bo
nhém bao vé ¢ thé dugce thuc hién trong cac diéu kién tuong tur vdi cac diéu kién trong
bude G7 duoc dé cap o trén.
Phuong phép H

Phuong phap H 14 cach dé san xudt hop chat duge thé hién bdi cong thie (H3)
bing cach déu tién 1a dua nhom roi chuyén vao vitri 3" cua hop chit duoc thé hién boi
cdng thte (G3) (trong d6 co6 duy nhét nhém hydroxyl & vi tri 3" ¢6 mit & trang thai tu
do) thu dugc tir apramyxin trong 4 bude, sau d6 bing cach dao nguge nhém hydroxyl &
vitri 3", sau d6 thuc hién qua trinh khir bao vé. Cac bude duoc thé hién nhur sau.

[Hoa chit 14]
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Bude H1

Budc H1 1a cach dé san xuét hop chét dugc thé hién boi cong thirc (H1) bing
c4ch dua nhém triflometansulfonyl vao nhom hydroxyl ¢ vi tri 3" ctiia hop chat duoc thé
hién bai cong thire (G3). Pat dugce bude nay bang cach cho hop chét c6 cong thirc (G3)
phén tng vai triflometansulfonic anhydrua khi c6 mat bazo.

Céc dung moi duoc sir dung trong budce nay bao gbm pyridin, metylen clorua,
cloroform, 1,2-dicloetan va tuong tu, va t6t hon 1a metylen clorua. Céc bazo dugc st
dung bao gdm trietylamin, pyridin, 4-dimetylaminopyridin va tuong tu, va t6t hon la
pyridin. Nhi¢t do phan tmg la -10°C dén 5°C va thoi gian phan tng 12 0,5 dén 1 gio.
Buéce H2

Budce H2 1a cach dé san xudt hop chét duoc thé hién boi cong thie (H2) bang
cach epime héa nhom hydroxyl ¢ vi tri 3" va bang cach chuyén vi tri 4" cling voi vi tri
3" vao carbamat vong trong hop chit duoc thé hién béi cong thire (H1). Qua trinh epime
hoa trong budc nay dat duge bing cach cho hop chét duoc thé hién bai cong thire (H1)
phan Urng voi xesi axetat sau do bang cach xir Iy bazo. Cac dung méi dugc str dung trong
budc nay bao gom dioxan, N,N-dimetylformamit, 1,2-dimetoxyetan va tuong tu, va tot
hon 1a N, N-dimetylformamit. Nhiét d§ phan tmg la 50°C dén 80°C. Thoi gian phan tng
la 1 dén 3 gio.

Céac bazo du‘cycv stt dung dé chuyén vao carbamat vong bao gbm kali carbonat,
natri carbonat, kali hydroxit, natri hydroxit, natri metoxit, natri etoxit, kali tert-butoxit
va tuong tu, va t5t hon 12 natri metoxit. Nhiét do phan tmg 1a 0°C dén 30°C va thoi gian
phan tmg 1a 1 dén 3 gio.

Budc H3
Bude H3 1a cach dé san xuét hop chat dugc thé hién bdi cong thirc (H3) béing

cach loai bo nhom bao vé cua hop chét duoc thé hién boi cong thic (H2). Viée loai bd
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nhom bao vé ¢ thé duoc thuce hién trong cac didu kién tuong tu voi cac diéu kién trong
duoc dé cap ¢ trén budc G7.
Phuong phép |

Phuong phép I 14 cach dé san xuét hop chét dugc thé hién bdi cong thic (13)
bang cach tach hai truc clia epoxit ctia hop chit duoc thé hién boi cong thire (GS) dé thu
duoc dan xuét 2",3"—diepi, va tiép d6 1a qué trinh khr bao vé, trong d6 hop chét (GS)
thu duoc tr apramyxin trong 6 budce. Cac budce duge thé hién nhu sau.

[Hoa chit 15]
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Budce 11

Budce I1 1a cach dé san xuat hop chét dugc thé hién boi cong thire (11) bang cach
chuyén cac vi.tri 4" va 6" ctia hop chit duoc thé hién bai cong thire (GS) vao carbamat
vong. Su chuyén ddi vao carbamat vong cé thé duoc thuc hién trong cac diéu kién tuong
tu vdi cac diéu kién trong budc A2 duogc dé cép ¢ trén.
Budce 12

Bude 12 1a cach dé san xuét hop chit duoc thé hién boi cong thire (12) bang cach
diepime hoa ¢ céac vi trf 2" va 3" thong qua qua trinh thity phan axit ctia hop chét duoc
thé hién boi cong thire (I1). Cac axit duge st dung cho qué trinh thiy phén axit bao gbm
axit clohydric 1N, axit sulfuric IN, dung dich axit axetic chira nudc 80%, dung dich axit
formic chira nude 80% va twong tu, va tot hon 14 dung dich axit axetic chita nu¢c 80%.
Nhiét do phan tmg 1a 30°C dén 80°C va thoi gian phan tmg 1a 1 dén 3 gio.
Budce I3

Budc I3 1a cach d€ san xuét hop chit duoc thé hién boi cong thire (I3) bing cach
loai bé nhém benzyloxycacbonyl va carbamat vong ctia hop chat dugc thé hién boi cong
thire (I12). Viée loai bd nhom bao vé co thé duge thuc hién trong cac diéu kién tuong tu
véi cac diéu kién trong duogc dé cap ¢ trén budce BS.

Phuong phap J
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Phuong phap J 1a cach dé san xudt hop chit duge thé hién bdi cong thirc (J4)
bang cach flo hoa vi tri 6 ciia hop chét duge thé hién boi cong thic (A1) thu duge tir
apramyxin trong 3 budc sau do bing qua trinh khir bao vé. Céc bude duge thé hién nhu
sau.

[Hoa chat 16]
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Budc J1 1a cach dé san xut hop chit duge thé hién boi cong thie (J1) bang cach

Budce J1

dua cac nhém bao vé & cac nhom hydroxyl & cac vi tri 5, 6 va, cac vi tri 2", 3" ctuia hop
chét duoc thé hién boi cong thirc (A1). Pat duge budce ndy béng cach cho hop chét duoc
thé hién boi cong thire (A1) phan ung véi 1,1-dimetoxyxyclohexan khi ¢6 mit axit.

Céac dung moi duge st dung trong budc nay bao g6m N,N-dimetylformamit,
metylen clorua, cloroform, 1,2-dicloetan, etyl axetat va tuong tu, va tdt hon la N,N-
dimetylformamit. Cac axit dugc sir dung bao gdm axit p-toluensulfonic, pyridini p-
toluensulfonat, axit camphorsulfonic, axit clohydric va tuong tu, va t8t hon 1a axit p-
toluensulfonic. Qua trinh phan tng duge thuc hién & nhiét do 40°C dén 60°C, trong diéu
kién ap suat giam 20 dén 40 Torr, va thoi gian phan tng 1a 1 dén 8 gio.
Budce J2

Bude J2 1a cach dé san xudt hop chit dugc thé hién béi cong thirc (J2) bing cach
chuyén cac vi tri 6'- va 7' cua hop chét duoc thé hién boi cong thire (J1) vao carbamat
vong. Qué trinh chuyén vao carbamat vong c6 thé duoc thuc hién trong cac diéu kién
tuong tu voi cac didu kién trong duoc dé cap & trén bude A2.
Budce J3

Budc J3 1a cach dé san xuét hop chit duoc thé hién bai cong thic (J3) bang cach
flo hoa vi tri 6" ctia hop chit duoc thé hién béi cong thirc (J2). Qua trinh flo hoa c6 thé
dugc thuc hién trong cac diéu kién twong tu véi cac diéu kién trong duoc dé cap o trén

budc B3.
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Bude J4

Budc J4 1a cach dé san xudt hop chit duge thé hién boi cong thire (J4) bang cach
loai bé nhom bao vé cia hop chit dugc thé hién bai cong thitc (J3). Viée loai bd nhoém
bao vé ¢6 thé duoc thue hién trong céc diéu kién twong tu véi cac diéu kién trong budc
G7 duoc dé cap & trén.
Phuong phép K

Phuong phép K 1a cach dé san xut hop chit duoc thé hién bai cong thirc (K4)
béang cach dua nhom benzylsulfonyl vao nhém hydroxyl ¢ vi tri 6" va bang cach iot hoa
céc vitri 3" va 6" cta hop chit duge thé hién boi cong thie (G5) thu dugc tr apramyxin
trong 6 budc, sau d6 bang qué trinh khir va qud trinh khr bao vé. Céc bude dugce thé
hién nhu sau.

[Hoa chét 17]
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Buéce K1

Budce K1 1a cach dé san xudt hop chat duoc thé hién bai cong thie (K1) bing
cach dua nhom benzylsulphonyl vao nhém hydroxyl ¢ vi tri 6" cua hop chit dugc thé
hién boi cdng thie (G5). Qua trinh dua nhém benzoylsulfonyl vao cé thé duoc thuc hién
trong cac diéu kién tuong tu véi cac diéu kién trong budc G4 duoc dé cap o trén.
Budc K2

Budc K2 1a cach dé san xudt hop chét duoc thé hién bdi cong thire (K2) bang
cach m& epoxit cua hop chét dugc thé hién boi cong thic (K1) dé chuyén epoxit vao
iodua va nhom hydroxyl va tiép tuc chuyén nhém benzylsulfonyloxy & vi tri 6" vao
iodua. Qua trinh iot hda co thé duoc thuc hién trong cac diéu kién tuong tu véi cac diéu
kién trong bude C3 dugce dé cap & trén.
Budc K3

Bude K3 1a cach dé san xuét hop chét duge thé hién bdi cong thie (K3) bang
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cach khtr cac iodua cua hop chét duoc thé hién boi cong thire (K2). Qua trinh khir ¢6 thé
dugc thuc hién trong céc diéu kién tuong tu voi cac diéu kién trong bude C4 duoc dé
cép & trén.
Budc K4

Bude K4 1a cach dé san xudt hop chit duoc thé hién boi cong thie (K4) bing
cach loai bd nhém bao vé ctia hop chét duoc thé hién boi cong thire (K3). Viée loai bo
nhém béo vé ¢ thé dugce thuc hién trong céac diéu kién tuong tu véi cac diéu kién trong
bude G7 duge dé cap & trén.
Phuong phép L

Phuong phép L 1a cach dé san xuét hop chét duoc thé hién boi cong thire (L5)
béng cach thé chon loc nhom hydroxyl & vi tri 6 bang clo ctia hop chit duoc thé hién
boi cong thite (E1) thu duge tir apramyxin trong 6 budc, sau do bang qua trinh khir bao
vé tiép d6 sau qua trinh khir. Cac bude duge thé hién nhu sau.

[Hoa chét 18]
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Buge L1

Buéc L1 1a cach dé san xuét hop chit duoc thé hién boi cong thic (L1) bing
céch loai bd nhém benzoyl ctia hop chit duge thé hién boi cong thie (E1). Viée loai bd
nhom benzoyl ¢co thé duoc thuc hién trong cic diéu kién tuong tur véi céc diéu kién trong
bude G5 duoc dé cap ¢ trén.
Bude L2

Bude L2 1a cach dé san xudt hop chét dugc thé hién boi cong thic (L2) bang
céch thé chon loc nhom hydroxy & vi tri 6" bang clo ctia hop chét duogc thé hién bdi cong
thire (L1). Pat duoc bude nay bang qué trinh phan tmg cua hop chét dugc thé hién boi
cong thire (L1) bing triphenylphosphin va cacbon tetraclorua. Cac dung moéi dugc st
dung trdng budc ndy bao gdm dioxan, N,N-dimetylformamit, pyridin, tetrahydrofuran
va tuong tu, va t8t hon 1a N,N—dimetylformarriit. Nhiét d6 phan tng la 40°C dén 90°C

va thoi gian phan tng 1a 1 dén 6 gio.
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Bude L3

Budc L3 1a cach dé san xuét hop chit dugc thé hién boi cong thie (L3) bing
cach khir nhom clo & céc vi tri 5 va 6" cua hop chét dugc thé hién boi cong thic (L2).
Qua trinh khtr c6 thé dugc thuc hién trong céac diéu kién twong tur véi cac diéu kién trong
bude C4 duge dé cap o trén.
Bude L4

Bude L4 1a cach dé san xudt hop chit dugc thé hién boi cong thiic (L4) bing
céch loai bd nhém t-butoxycacbonyl ¢ vi tri 4" ctia hop chét duoc thé hién bai cong thirc
(L3). Céac dung méi duge sir dung trong budce nay bao gOm etyl axetat, metylen clorua,
axetonitril, axeton, metanol va tuong tu, va tdt hon 1a metanol. Céc axit duogc sir dung
bao gdm axit p-toluensulfonic, axit metansulfonic, axit axetic, axit trifloaxetic va tuong
tu, va t&t hon 14 axit trifloaxetic. Nhiét d6 phan tng 1a 0°C dén 50°C va thoi gian phéan
ing la 1 dén 2 gio.
Bude LS

Bude L5 1a cach dé san xuét hop chat dugc thé hién bai cong thic (LS) bang
céch loai bd nhém bao vé cua hop chit dugc thé hién béi cong thire (L4). Viée loai bo
nhém béo vé ¢ thé duge thyuc hién trong céc diéu kién tuong tu véi cac diéu kién trong
bude G7 duoc dé cap ¢ trén.
Phuong phap M

Phuong phap M la cach dé san xuét cc hop chit dugc thé hién boi cong thire
(M7), (M9) va (M10) bang cach diu tién la thu lay din xuét 3"-deoxy thong qua hop
chét duoc thé hién bai cong thire (G5) ma thu dugc trong 6 budce tir apramyxin va chuyén
né vao dan xudt 5-OH, va sau d6 bang cach chuyén dan xudt 5-OH vao céc dan xudt 5-
deoxy, 5-epi va 5-epiflorit, sau d6 thuc hién qua trinh khir bao vé. Céc bude dugce thé
hién nhu sau. |

[Hoa chit 19]
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Bude M1

Bu6e M1 1a cach dé san xudt hop chit duoc thé hién bai cong thire (M1) bing
cach mé epoxit clia hop chét duge thé hién bai cong thire (G5) va chuyén n6 vao nhom
iodua va nhom hydroxyl. Qué trinh iot hoa cé thé duoc thyc hién trong cac diéu kién
tuong tu voi cac diéu kién trong budc C3 duoc dé cap ¢ trén.
Budc M2

Bude M2 1a cach dé san xudt hop chét duoc thé hién béi cong thirc (M2) bang
cach khu iot ctia hop chit duoc thé hién boi cong thire (M1). Qua trinh khir ¢ thé duge
thuc hién trong céc diéu kién tuong tu vdi cdc diéu kién trong dugc dé cap ¢ trén budc
C4.
Budc M3

Budc M3 1a cach dé san xuét hop chit duge thé hién bai cong thire (M3) bang
cach benzoy!l hoa cc nhém hydroxy & cac vi tri 2" va 6" ctia hop chat duge thé hién boi
cong thuce (M2). Quad trinh benzoyl hoa ¢6 thé duoc thuc hién trong cac diéu kién twong
tu voi cac didu kién trong duoc dé cép & trén bude B2.
Budc M4

Budc M4 1a cach dé san xuét hop chét dugc thé hién boi cong thire (M4) bing
cach thuc hién mot cach chon loc qua trinh benzoyl hoa & vi tri 6 ctia hop chét dugce thé
hién boi cong thie (M3) sau khi loai bd nhém xyclohexyliden & vi tri 5, 6. Céc axit dugce

str dung dé loai bo nhém xyclohexyliden bao gdm axit clohydric 1N, axit sulfuric 1N,
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dung dich axit axetic chra nude 80%, dung dich axit formic chira nudc 80% va tuong
tu, va tot hon la dung dich axit axetic chira nugc 80%. Nhiét do phan tng la 30°C dén
80°C va thoi gian phan tmg la 1 dén 3 gid. Qua trinh benzoyl hoa c6 thé duoc thuc hién
trong céc didu kién tuong tu voi cac diéu kién trong bude B2 duoc dé cap o trén.
Budc M5

Budc M5 14 cach d& san xudt hop chit dugc thé hién boi cong thire (MS) bang
cach clo héa vi tri 5 cua hop chit duoc thé hién boi cong thire (M4). Qua trinh clo hoa
¢6 thé duoc thuc hién trong cac diéu kién twong tu vdi cac diéu kién trong budc E1 duge
dé cap o trén.
Budc M6

Budic M6 1a cach dé san xuét hop chit duoc thé hién boi cong thic (M6) bang
céch khtr nhém clo & vi tri 5 cta hop chét dugce thé hién boi cong thire (MS). Qua trinh
khtt ¢6 thé duoc thuc hién trong cac diéu kién tuong tu véi cic diéu kién trong budc C4
duoc dé cap o trén.
Budc M7

Budc M7 1a cach dé san xudt hop chat duoc thé hién boi cong thirc (M7) bang
cach loai bé nhom bao vé ctua hop chit dugc thé hién boi cong thirc (M6). Dat dugc
bude nay bang cach loai b nhém béo vé ctiia nhdém hydroxyl ctia hop chét duoc thé hién
boi cong thire (M6) thong qua qua trinh xtr ly bazo sau do bang cach loai bé nhém bao
vé ctia nhom amino théng qua qua trinh khtr c6 xtc tac va qua trinh'thﬁy phan kiém cua
hop chét thu duoc. Viée loai bd nhém bao vé clia nhém hydroxyl co thé duoc tién hanh
trong cac didu kién tuong tu voi cac diéu kién trong budc B4 dugc dé cap o trén, va viéc
loai bé nhém bao vé ctia nhém amino co thé duoc tién hanh trong céc diéu kién tuong
tu voi cac diéu kién trong budc BS.
Budc M8

Budc M8 1a cach dé san xuét cac hop chét duge thé hién bdi cong thic (M8) va
(M8") bang cach epime hda hogc epi-flo héa nhém hydroxyl ¢ vi tri 5 ctia hop chat duoc
thé hién boi cong thirc (M4). Budce nay ¢ thé duoc thuc hién trong cac diéu kién tuong
tu voi cac didu kién trong budc B3 dugc dé cép ¢ trén.
Budc M9

Budc M9 14 cach dé san xudt hop chét duoc thé hién boi cong thiic (M9) bang

cach loai bo nhom bao vé cua hop chét duoc thé hién boi cong thirc (M8). Viéc loai bo
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nhém béo vé ¢ thé duoc thuc hién trong cac didu kién tuong tu véi cac diéu kién trong
bude M7 duge dé cap & trén.
Budc M10

Bude M10 14 cach dé san xuét hop chat dugc thé hién boi cong thire (M10) bang
cach loai bé nhom bao vé ctia hop chat dugc thé hién boi cong thirc (M8'). Viée loai bo
nhém béo vé ¢ thé dugce thuc hién trong cac diéu kién tuong tu véi cac diéu kién trong
bude M7 dugc dé cap & trén.
Phuong phap N

Phuong phap N 1a cach dé san xuit cac hop chat dugc thé hién bdi cong thirc
(N5), (N7) va (N9) bang cich bét ngudn tir cac dan xudt 5-epi-6-deoxy, 5,6-dideoxy va
5-epiamino tr hop chit dugc thé hién boi cong thie (M4) ma thu dugc tir apramyxin
trong 10 budce, sau d6 thyce hién qué trinh khir bao vé. Céac bude duge thé hién nhu sau.

[Hoa chit 20]
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Budc N1

Budc N1 1a cach dé san xuét hop chat duge thé hién bdi cong thic (N1) béng
cach dua nhém metansulphonyl & nhém hydroxyl ¢ vi tri 5 ctia hop chit duoc thé hién
boi cong thire (M4). Qué trinh dua nhém metansulphonyl vao ¢6 thé duoc thuc hién
trong cac diéu kién tuong tu véi cac diéu kién trong bude C1 duge dé cap ¢ trén.
Budc N2

Budce N2 1a cach dé san xudt hop chét duge thé hién bai cong thie (N2) bing

cach dAu tién 1a loai bd nhém benzoyl cua hop chit duge thé hign boi cong thire (N1)
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va ddng thoi thuc hién qua trinh anhydrit hoa (epoxy hoa) & cdc vi tri 5 va 6, va sau do
dua nhom bao vé benzoyl vao nhém hydroxyl & vi tri cac vi tri 2" va 6". Qua trinh epoxy
hoa va qué trinh benzoyl hoa c6 thé duoc thuc hién trong cac diéu kién tuong tu véi cac
diéu kién trong bude C2 duge dé cap & trén.
Budc N3

Bude N3 Ia cach dé san xudt hop chat duoc thé hién boi cong thie (N3) bing
cach md epoxit cua hop chit duoc thé hién boi cong thic (N2) dé chuyén epoxit vao
nhém iodua va nhém hydroxyl. Budc nay cé thé duoc thuc hién trong cac diéu kién
tuong tu voi cac didu kién trong bude C3 dugc dé cap & trén.
Budc N4

Budc N4 1a cach dé san xuét hop chit duoc thé hién bdi cong thie (N4) bing
cach khir iodua & vi tri 6 ctia hop chit duge thé hién boi cong thire (N3). Qua trinh khir
¢6 thé duoc thuc hién trong céc diéu kién tuong tu véi cac diéu kién trong budc C4 dugc
dé cap o trén.
Bude NS

Bude N5 1a cach dé san xuét hop chit duoc thé hién boi cong thire (NS) bang
cach loai bdo nhém bao vé cua hop chit duoc thé hién boi cong thirc (N4). Viéce loai bo
nhém béo vé ¢ thé dugc thuc hién trong céac diéu kién tuong tu voi cac diéu kién trong
bude M7 duoc dé cap & trén.
Bude N6

Bude N6 1a cach dé san xudt hop chat dugc thé hién boi cong thite (N6) bing
cach dua nhom benzylsulfonyl vao nhém hydroxyl ¢ vi tri 5 ctua hop chét duogc thé hién
boi cong thire (N3), va sau d6 thém nudc, sau do bang phan tmg loai bo. Qua trinh dua
nhom benzylsulfonyl vao co6 thé dugc thuc hién trong cic didu kién tuong tu voi céc
diu kién trong duoc dé cap & trén budc G4. Nhiét do phan tng sau khi thém nude la
40°C dén 90°C va thoi gian phan ing 1a 1 dén 5 gio. '
Buace N7

Budce N7 1a cach dé san xudt hop chat dugc thé hién bai cong thie (N7) bing
cach loai bd nhém bao vé ctia hop chit duge thé hién béi cong thiic (N6) va khir lién két
doi. Bude nay co thé duoc thuc hién trong céac diéu kién twong tu véi cac diéu kién trong
bude M7 duoc dé cap o trén.

Budce N8
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Budc N8 1a cach dé san xudt hop chit duoc thé hién boi cong thire (N8) bing
cach azit héa vi tri 5 ctia hop chét duge thé hign boi cong thire (N1). Qué trinh azit hoa
¢6 thé duge thuc hién trong céc diéu kién tuong tu véi cac diéu kién trong bude C10
duoc dé cép ¢ trén.

Budc N9

Budc N9 1a cach dé san xut hop chit dugc thé hién boi cong thire (N9) bang
cach loai bo nhom bao vé cua hop chit duoc thé hién boi cong thie (N8). Viée loai bo
nhom bao vé va chuyén nhém azit vao nhém amino ¢ thé duoc thuc hién trong céc diéu
kién tuong tu voi cac diéu kién trong budc M7 dugc dé cap o trén.

Phuong phap O

Phuong phap O 1a cach dé san xuat hop chit dugc thé hién boi (O5) tir hop chat

duoc thé hién boi cong thue (I1). Cac bude duge thé hién nhu sau.

[Hoa chit 21]
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Bude O1

Budc O1 la cach dé san xudt hop chat duoc thé hién boi cong thire (O1) bang
cach md epoxit ctia hgp chit duge thé hién bdi cong thie (I1) dé chuyén epoxit vao
nhom iodua va nhom hydroxyl. Budc nay cé thé duoc thuc hién trong cac diéu kién
tuwong tu voi cac diéu kién trong budc C3 duge dé cap o trén.
Bude 02

Budce 02 1a cach dé san xudt hop chét dugc thé hién béi cong thic (02) béang
cach khir iot & vi tri 2" ctia hop chit duoc thé hién bai cong thire (O1). Qua trinh khir ¢6
thé duoc thuc hién trong cac diéu kién tuong tu voi cac diéu kién trong budc C4 duoc
dé cap ¢ trén.
Budc O3

Bude O3 1a cach dé san xudt hop chét duge thé hién bai cong thire (03) bing

cach thuc hién mot cach chon loc qua trinh O-benzoyl hoa & céac vi tri 6 va 3" cua hop

-38-



34089

chat duoc thé hién boi cong thire (02) sau khi loai bd nhém xyclohexyliden ¢ cac vi tri
5 va 6. Viéc loai bd nhém xyclohexyliden va qua trinh benzoyl hoa ¢6 thé duoc thuc
hién trong céc diéu kién tuong tu véi cac diéu kién trong budc M4 dugc dé cap & trén.
Budc O4

Budc 04 13 cach dé san xuét hop chat dugc thé hién boi cong thire (O4) bang
cach epi-flo héa nhém hydroxyl & vi tri 5 ctia hop chét dugc thé hién boi (03). Budce
nay cé thé duoc thuc hién trong cac didu kién tuong tu véi cac didu kién trong budc B3
duoge dé cap o trén.
Budoc OS5

Budce O5 1a cach dé san xudt hop chit duoc thé hién boi cong thire (05) bang
cach loai bd nhom bao vé ctia hop chét dugc thé hién bai cong thire (04). Viée loai bo
nhém bao vé ¢ thé dugc thuc hién trong cac diéu kién tuong tur voi cac diéu kién trong
budc M7 duoc dé cép O trén.
Phuong phép P

Phuong phép P 1 cach dé san xudt hop chit duoc thé hién béi cong thire (P4)
bing cach dao nguge vi tri 5 ctia hop chit dugce thé hién boi cong thire (H2) thu duge ti
apramyxin trong 5 budc. Cac budc duoc thé hién nhu sau.
[Hoa chat 22]
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Budc P1

Bude P1 1a cach dé san xuét hop chit duoc thé hién boi cong thire (P1) bang
cach loai bdé nhom xyclohexyliden & céc vi tri 5 va 6 cua hop chdt duoc thé hién boi
cong thue (H2) va tiép d6 bao vé chon loc cdc nhom hydroxyl & cac vi tri 6, 2" va 6"
bang cac nhém benzoyl. Viéc loai bd nhém xyclohexyliden va qua trinh benzoyl hoa c6
thé duoc thuc hién trong cac diéu kién tuong tu véi cic diéu kién trong budc M4 duoc
dé cap o trén.

Budc P2
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Budc P2 1a cach dé san xuét hop chit duoc thé hién boi cong thic (P2) bing
cach dua nhém metansulfonyl vao nhom hydroxyl tur do ¢ vi tri 5 cua hop chét duoc thé
hién boi cong thire (P1). Qua trinh metansulphonyl héa c6 thé duoc thuc hién trong céc
diéu kién tuong tu voi cac diéu kién trong duogc dé cap o trén budc C1.

Budéce P3

Budc P3 1a cach dé san xuét hop chit duoc thé hién béi cong thire (P3) bang
cach dao nguoc vi tri 5 ciia hop chit duge thé hién bdi cong thirc (P2). Pat duoc phan
(g nay bing qué trinh phan tmg ctia hop chit duoc thé hién bai cong thire (P2) voi xesi
axetat. Cac dung mdi dugc st dung trong budc nay bao gém dioxan, N,N-
dimetylformamit, 1,2-dimetoxyetan va tuong tu, va t6t hon 1a N, N-dimetylformamit.
Nhiét d6 phan tmg 1a 80°C dén 100°C. Thoi gian phén ung 1a 3 dén 6 gio.

Bude P4

Budc P4 1a cach dé san xudt hop chat duoc thé hién boi cong thie (P4) bang
cach loai bd nhom bao vé ciia hop chit dugc thé hién béi cong thire (P3). Viée loai bo
nhom bao vé cé thé dugc thue hién trong cac didu kién tuong tu véi cac diéu kién trong
bude M7 duoc dé cap o trén.

Phuong phéap Q_

Phuong phap Q 1a cach dé san xuét hop chit dugc thé hién boi cong thire (Q4)
bang qué trinh clo hoa chon loc ctia nhém hydroxyl & vi trf 6" ciia hop chit duoc thé
hién bdi cong thie (C4) thu duge tir apramyxin trong 9 bude, sau do bang qué trinh khtt
va qua trinh khir bao vé€. Cac budce dugc thé hién nhu sau.

[Hoa chit 23]
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Bude Q1
Budce QI 1a cach dé san xuat hop chat dugce the hién baoi cong thie (Q1) bing
cach loai bd nhom benzoyl cta hgp chat duoc the hién bdi cong thic (C4). Viee loai bo

nhém benzoyl ¢6 thé dugce thuc hién trong cac di€u kién tuong tur voi céce di€u kién trong

-40-



34089

bude L1 duoc dé cap o trén.
Bude Q2 ’

Budc Q2 1a cach dé san xudt hop chat dugc thé hién boi cong thire (Q2) bang
cach clo hoa chon loc nhém hydroxy ¢ vi tri 6" ctia hop chét duoc thé hién boi cong
thire (Q1). Qua trinh clo hda cé thé duoc thuc hién trong cac didu kién tuong tu véi cac
didu kién trong budc L2 duoc dé cap o trén.

Budoc Q3

Budce Q3 1a cach dé san xudt hop chat dugc thé hién boi cong thite (Q3) bing
céch khtr nhom clo & vi tri 6" ctia hop chit dugc thé hién boi cong thire (Q2). Qua trinh
khir ¢6 thé duoc thuce hién trong céc diéu kién tuong tu véi cac diéu kién trong budce L3
duoc dé cap o trén.

Budce Q4

Bude Q4 1a cach dé san xuét hop chét duoc thé hién boi cong thire (Q4) bang
cach loai bé nhom bao vé ctia hop chat dugce thé hién bai cong thire (Q3). Viée loai bo
nhém bao vé ¢ thé dugce thuc hién trong céc diéu kién tuong tu véi cac diéu kién trong
céc bude L4 va B5 duge dé cap & trén.

Phuong phép R

Phuong phap R 1a cach dé san xuét hop chit dugc thé hién béi cong thue (RS)
bé“mg qua trinh clo héa chon loc nhém hydroxyl ¢ vi tri 6" ctia hop chit duoc thé hién
bai cong thire (C3) thu dugce tir apramyxin trong 8 budce thong qua dan xuét 5,6-dideoxy-
5-eno, sau d6 bang qué trinh khir va qua trinh khir bdo vé, va dé tao ra hop chat duoc
thé hién boi cong thirc (R6) bing cach hydro héa cac vi tri 5 va 6 ctia hop chét nay. Céc
budce duoc thé hién nhu sau.

[Hoa chit 24]
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Bude R1

Budc R1 12 cach dé san xudt hop chat duoc thé hién bai cong thie (R1) bang
qua trinh benzylsulfonyl hdéa nhém hydroxyl ¢ vi tri 5 ctia hop chét duoc thé hién bai
cong thirc (C3), va sau dé thém nudc, sau do bang phan tmg loai bé. Bude nay ¢6 thé
duoc thuc hién trong cac diéu kién twong tu véi cac diéu kién trong dugc dé cap o trén
budc N6.
Bude R2

Bude R2 13 cich dé san xuét hop chat duoc thé hién bdi cong thire (R2) bang
cach loai bd nhém benzoyl ctia hop chét dugce thé hién boi cong thic (R1). Pat duoc
budc niy bang cach cho hop chét duogc thé hién boi cong thire (R1) phan tng véi bazo.
Viéc loai bé nhom benzoyl ¢6 thé duoc thuc hién trong céc diéu kién twong tw véi cac
didu kién trong budc G5 duoc dé cap O trén.
Budc R3

Bude R3 1a cach dé san xudt hop chét dugc thé hién bdi cong thie (R3) bang
cach clo hoa chon loc nhém hydroxyl & vi tri 6" ctia hop chét duoc thé hién boi cong
thue (R2). Qua trinh clo hoa c6 thé dugc thuc hién trong cac diéu kién tuong tu voi cac
diéu kién trong budc L2 duoc dé cap o trén.
Buac R4

Budc R4 1a cach dé san xuét hop chat dugc thé hién bai cong thire (R4) bing
cach khir nhém clo & vi tri 6" cta hop chét duoc thé hign béi cong thie (R3). Qua trinh
khtr ¢6 thé duoc thuc hién trong céac diéu kién twong tu v6i céc diéu kién trong budc L3
duoc dé cap & trén.
Budce RS

Budc R5 1a cach dé san xuét hop chat duge thé hién bai cong thuce (RS) bang
céach loai bd nhom t-butoxycacbonyl, nhom benzyloxycacbonyl va carbamat vong cua
hop chit dugc thé hién bai cong thie (R4). Viée loai béo nhom t-butoxycacbonyl c6 thé
duoc thuc hién trong cac diéu kién tuong tu véi cac diéu kién trong budc L4 dugc dé
cap O trén. Viée loai bo nhdém benzyloxycacbonyl dat duoc bang cach phan tng v&i natri
kim loai trong amoniac long. Nhiét d6 phan ung la -70°C dén -30°C, va thoi gian phan
(ng thuong 13 1 dén 2 gio. Carbamat vong c6 thé duoc loai bo bang qua trinh thity phan
bazo. Cac bazo dugc st dung bao gdm natri hydroxit va kali hydroxit. Phan tmg duoc

tién hanh & nhiét do 90°C dén 110°C va thudong duoc hoan thanh trong thoi gian phan
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tng 0,5 dén 1 gio.
Budc R6

Bude R6 14 cach dé san xudt hop chat duoc thé hién boi cong thirc (R6) bang
cach hydro hoa céc vi tri 5 va 6 ctia hop chit duge thé hién bai cong thie (RS). Qua
trinh hydro hoa dat dugc bing cach phan tng véi hydro va chét xtic tc qua trinh khir
hydro cé str dung xuc tac. Céac chét xtic tac qua trinh khr c6 st dung xtc tac dugc sir
dung cho qua trinh hydro hoa bao gdm paladi-cacbon, paladi den, paladi hydroxit, platin
oxit va trong tu, va tot hon 14 platin oxit. Dung méi duge st dung t6t hon 1a nude. Nhiét
d6 phan tmg 14 10°C dén 30°C, va thoi gian phan tmg thuong 1a 1 dén 2 gio.
Phuong phéap S

Phuong phép S 1a cach dé san xudt hop chat dugc thé hién boi cong thirc
chung (S1) bang cach dua phén tir thé vao nhém amino & vi tri 4" cta hgp chét duoc

thé hién boi cong thie chung (S) va tiép d6 khir bao vé. Céc bude duoc thé hién

nhu sau.
[Hoa chat 25]
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Budce S1

Bude S1 1a cach dé san xudt hop chit duoc thé hién boi cong thie chung (S1)
bing cach alkyl héa hodc amidin héa cia nhom amino ¢ vi tri 4" ctia hop chat dugc thé
hién b&i cong thire chung (S) sau do bing qué trinh khit bao vé. Budce nay co thé duogc
thuc hién trong cac diéu kién tuong tu vdi cic diéu kién trong budc A4 duoc dé cap o
trén.

Budce S2
Budc S2 1a cach dé san xuét hop chit duoc thé hién boi cong thire chung (S2)

bang cach trudc tién la dua nhom benzyl vao nhém amino ctia hop chat duge thé hién



34089

bdi cong thirc chung (S) cho qua trinh monoalkyl héa nhom amino ¢ vi tri 4". Qua trinh
dua nhom benzyl vao co thé duoc thuc hién trong cic diéu kién tuong tu voi cac diéu
kién trong budc AS duogc dé cap & trén.
Bude S3

Budce S3 1a cach dé san xudt hop chit dugc thé hién bdi cong thie chung (S1)
bang cach alkyl héa nhém amino & vi trf 4" cta hop chét dugc thé hién boi cong thire
chung (S2) sau do béng qué trinh khur bao vé. Budc nay co thé duoc thuc hién trong cdc
didu kién tuong tu véi cac diéu kién trong budc A6 duoc dé cap o trén.
Phuong phap T

Phuong phap T 1a cach dé san xudt hop chat dugc thé hién boi cong thirc chung
(T2) bang cach dua ph?m ttr thé vao nhdm amino & vi tri 4" cua hop chét duogc thé hién
boi cong thire (R1) thu dugce tir apramyxin trong 9 bude va qua trinh khir bao vé tiép do.
Céc bude duoc thé hién nhu sau.

[Hoa chit 26
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Budc T1

Bude T1 1a cach dé san xudt hop chit dugc thé hién boi cong thire (T1) bang
cach loai bé nhém benzoyl va nhém t-butoxycacbonyl cua hop chét dugc thé hién bai
cong thire (R1). Viée loai bo nhom bao vé co thé duoc thuc hién trong céc diéu kién
twong tu voi cac diéu kién trong bude B4 duge dé cap ¢ trén.
Buac T2

Budc T2 1a cach dé san xuét hop chit duoc thé hién bai cong thirc chung (T2)
bang céach alkyl hoa hodc amidin hoéa nhom amino tu do & vi tri 4" ctia hop chat duoc
thé hién boi cong thire (T1) sau d6 bing qua trinh khir bao vé. Budce c6 thé duge thuc
hién trong cac diéu kién tuong ty v&i cac diéu kién trong budc A4 duoc dé cap o trén.
Budc T3

Bude T3 1a cach dé san xuét hop chit duge thé hién boi cong thice (T3) bang

cach trude tién 1a dua nhém benzyl vao nhdm amino cia hop chat duge thé hién boi
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cong thitc (T1) cho qua trinh monoalkyl hdéa nhém amino ¢ vi tri 4". Qud trinh dua nhom
benzyl vao co thé duoc thuc hién trong céc diéu kién twong tu voi cac diéu kién trong
bude A5 duge dé cap ¢ trén.
Bude T4

Budc T4 1a cach dé san xuét hop chét dugc thé hién boi cong thirc chung (T2)
béang céch alkyl héa nhém amino da duoc benzyl hoa & vi tri 4" cta hop chét duoc thé
hién boi cong thic (T3) sau d6 bang qua trinh khir bao vé nhém benzyl. Budc nay ¢6
thé duoc thuc hién trong cac diéu kién tuong tu voi cac diéu kién trong duoc dé cap ¢
trén buoc A6.
Phuong phép U

Phuong phép U 1a cach dé san xudt hop chat duoc thé hién boi cong thirc chung
(U4) bang cach dau tién la thu liy dan xuat amino tu do & vi tri 4" trong 3 budc bang
cach str dung hop chét duoc thé hién boi cong thire (M6) thu duge tir apramyxin trong
12 budc, va dua phéan tir thé vao nhém amino, sau d6 bang qua trinh khir bao vé. Cac

budc dugce thé hién nhu sau.

,
‘ A
[Héa chat 27]
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Budc Ul

Bude Ul 1a cach dé san xuét hop chat dugc thé hién bdi cong thire (U1) bang
cach loai bd nhém benzoy! ctia hop chit duge thé hién bai cong thire (M6). Viée loai bo
nhom benzoyl co thé duoc thuc hién trong cac diéu kién twong tu véi cac diéu kién trong
budc L1 dugc dé cap & trén.

Budée U2

Bude U2 1a cach dé san xut hop chit duoc thé hién bai cong thie (U2) bang
cach chuyén cac vi tri 4" va 6" cua hop chét duoc thé hién boi cong thire (U1) vao
carbamat vong. Qua trinh chuyén vao carbamat vong co thé duoc thuc hién trong cac

diéu kién tuong tu vaoi cac dicu kién trong dugce dé cép ¢ trén budc A2.
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Bude U3

Budc U3 la cach dé san xut hop chit dugc thé hién boi cong thic (U3) bing
cach thuy phén carbamat vong ¢ céc vi tri 4" va 6" ctia hop chét duoc thé hién boi cong
thirc (U2) va giai phong nhém amino & vi tri 4" va nhom hydroxyl ¢ vi tri 6". Vi€c loai
bd carbamat c6 thé dugc thuc hién trong cac diéu kién tuong tu voi cac d iéu kién trong
bude A3 duoge dé cap ¢ trén.
Budc U4

Budc U4 la cach dé san xudt hop chit duge thé hién boi cong thie chung (U4)
béng cach alkyl hoa hodc amidin héa ciia nhom amino ¢ vi tri 4" cua hop chét duoc thé
hién boi cong thire (U3) sau d6 bang qué trinh khir bao vé. Budc nay cd thé dugc thuc
hién trong céc diéu kién tuong tu vai céc diéu kién trong budc A4 duge dé cap ¢ trén.
Phuong phap V

Phuong phap V 1a cach dé san xuat hop chét duoc thé hién bai cong thire chung
(VD béng cach amit hoa nhém amino & vi tri 4" cua hop chét duoc thé hién baoi cong
thae chung (V) va qué trinh khir bao vé tiép do. Cac bude duoc thé hién nhu sau.

[Héa chat 28]
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Buoc V1

Bude V1 1a cach dé san xudt hop chét duoc thé hién bdi cong thie chung (V1)
bang cach axyl héa ctia nhém amino & vi tri 4" cua hop chét dugc thé hién boi cong thire
chung (V) sau d6 bang qua trinh khir bio vé. Dat dugc budc nay béng cach cho hop chét
¢é cdng thirc chung (V) phan tng voi nhiéu este hoat dong khac nhau ctia cac axit amin
duoc bao vé khi ¢6 mat bazo sau do béng qua trinh khir bao vé.

Céc este hoat dong dugc st dung trong bude nay bao g6m cac N-hydroxyamin,
S-alkyl, S-phenyl va tuong tu, va tét hon 1a este N-hydroxysuxiinimit trong s6 cac N-
hydroxyamin. Bazo tét hon 14 trietylamin. T4t ca nhiét do cac phan tmg déu nim trong
khoang 10°C dén 30°C, va thoi gian phan tng la 1 dén 24 gio.

Viéc loai bd nhom t-butoxycacbonyl va nhém p-metoxy benzyloxycacbonyl cé

thé duoc tién hanh trong céac diéu kién tuong tu vdi cac diéu kién trong bude L4 duoc
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dé cap ¢ trén. Viéc loai bd nhém benzyloxycacbonyl va carbamat vong c6 thé dugc thue
hién trong céc diéu kién tuong tw vai céc diéu kién trong budc A4 dugc dé cap o trén.
Phuong phap W

Phuong phap W 1a cach dé san xuat hop chit duoc thé hién bai cong thic chung
(W2) bang céch dua phan tir thé vao nhém amino & vi tri 4" ctia hop chit dugc thé hién
boi cong thire (D1) sau khi loai bo cdec nhém bao vé ngoai trir nhém benzyloxycacbonyl

cua hop chét, sau d6 béng qua trinh khtr bao vé tiép d6. Cac bude duge thé hién nhu sau.
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Budc W1

Budc W1 1a cach dé san xuat hop chit duoc thé hién boi cong thiae (W1) bing
cach loai bé nhém benzoyl, nhdm t-butoxycacbonyl va carbamat vong ctia hop chét
duoc thé hién boi cong thire (D1). Nhém benzoyl va carbamat vong co thé duoc loai bo
béng Ciué trinh thity phén bazo. Cac bazo dugc st dung bao gdm natri hydroxit va kali
hydroxit. Qua trinh phan tmg dugc thuc hién ¢ nhiét do 10°C dén 100°C va thuong duoc
hoan thanh trong thoi gian phan tmg 0,5 dén 16 gio. Viéc loai bd nhém t-butoxycacbonyl
¢6 thé duge thuc hién trong cac diéu kién twong tu véi cic diéu kién trong bude L4 dugc
dé cap o trén.

Bude W2

Budc W2 1a cach dé san xudt hop chét duoc thé hién boi cong thirc chung (W2)
bing qua trinh axyl hoa hoic amidin héa nhém amino & vi tri 4" ctia hop chét duoc thé
hién bdi cong thirc chung (W1) sau do bang qua trinh khir bao vé. Qué trinh amidin hoa
va qué trinh khtr bdo vé ctia budc nay co thé duoc tién hanh trong cac didu kién tuong
tu voi cac didu kién trong duoc dé cap ¢ trén budc A4, va axyl hoa co thé duge thuc
hién trong cac diéu kién tuong tu v&i cac diéu kién trong duoc dé cap o trén bude V1.
Phuong phap X

Phuong phéap X la cach dé san xuét hop chat dugc thé hién bai cong thie chung
(X4) bang céch sir dung hop chat duqc thé hién bdi cong thie chung (X) trong céc diéu
kién tuong tu voi cac diéu kién trong phuong phép U. Céc bude duge thé hién nhu sau.

[Héa chit 30]

-47-



34089

0:

- e
8107\ [+] HO ™, o o VO (o)
JN O 3, X ChzHN - ma-—, i i HN =0,
Coz LN *~o BugeX1” w0 BudcX2 w ke o
870 | Ly - L - MO | L A
[SIN \ o O 0 o S )

0N i « \/-\\; i 2 fusty
¥ Chzhh AHED 1 CbzHN ) Sy CozHN | NHCD2
O HHCE: o
b RHChz e 2 v\ HHCoz
K R OH L oW

T, o8z
X
R HH R

RO o i wo

PN, ) 1 o [ TR
o ; T o BudcX4 H T OH
BudeX3 N o Y S Y I
/ . HO | ny. ,-K - HO | oA
Nall 0 07T A)
0’\;’2\\} TN
A . >
X3 Coabn | NHCbs X4 Mg f‘:‘ -~
e -
© \/;\vm-cm .\/?‘L,,NH;
R’ OH H

Buac X1

Budc X1 1a cach dé didu ché hop chét duoc thé hién boi cong thire (X1) bang
cach loai nhém benzoyl ctia hop chat duge thé hién boi cong thie chung (X). Viée loai
nhom benzoyl co thé duogc thuc hién trong cac diéu kién tuong tu cac diéu kién trong
budc L1 néu trén.

Budce X2 »

Budc X2 1a cach dé didu ché hop chét duoc thé hién boi cong thire (X2) bang
cach chuyén hoa céc vi tri 4"- va 6"- ctia hop chét duoc thé hién boi cong thire (X1)
thanh carbamat dang vong. Su chuyén héa thanh carbamat dang vong c6 thé duoc thuc
hién trong céc diéu kién tuong tu cac diéu kién trong budc A2 néu trén.

Bude X3

Budc X3 1a cach dé didu ché hop chét duge thé hién bai cong thic (X3) bing
cach thily phan carbamat dang vong & céc vi tri 4" va 6"- ctia hop chit dugc thé hién
boi cong thite (X2) va giai phong nhom amino ¢ vi tri 4"- va nhém hydroxyl ¢ vi tri 6"-.
Viéc loai carbamat ¢ thé duoc thuc hién trong cac diéu kién tuong tu cac diéu kién
trong budc A3 néu trén.

Bude X4

Bude X4 1a cach dé diéu ché hop chét dugc thé hién bai cong thire chung (X4)
béng cach alkyl hoa hodc amit héa nhém amino & vi tri 4"- cia hop chit duoc thé hién
bai cong thue (X3) tiép d6 1a khtr bao vé. Budce nay 6 thé duoc thuc hién trong céc diéu
kién tuong tu cac diu kién trong budc A4 néu trén.

Phuong phap Y

Phuong phap Y 1a cach dé diéu ché hop chit dugc thé hién boi cong thire (Y3)
bang cach st dung hop chét duoc thé hién bai cong thire (03) trong céc didu kién twong
tw cac diéu kién trong phuong phép P. Cac budc dugce thé hién nhu sau.

[Hoa chit 31]
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Buoc Y1

Budc Y1 1a cach dé diéu ché hop chit duoc thé hién boi cong thie (Y1) bang
cach dua nhom metansulfonyl vao nhom hydroxyl tw do ¢ vi tri 5- cuia hop chét duoc
thé hién boi cong thirc (O3). Viée metansulphonyl héa c6 thé dugc thuc hién trong cac
didu kién tuong tu cac didu kién trong bude C1 néu trén.

Budce Y2

Bude Y2 1a cach dé didu ché hop chit dugc thé hién boi cong thiic (Y2) bang
cach dao nguoc vi tri 5- ctia hop chit dugc thé hién béi cong thire (Y1). Phan tng nay
¢6 thé duoc thuc hién trong céc diéu kién twong tu cac diéu kién trong budc P3 néu trén.
Bude Y3

Budc Y3 1a cach dé didu ché hop chét duoc thé hién boi cong thire (Y3) bang
céch loai nhém bao vé ctia hop chit duogc thé hién béi cong thire (Y2). Viéc loai nhom
bao vé c¢6 thé duoc thuc hién trong cac diéu kién tuong tu cac diéu kién trong budc M7
néu trén.

Céc hop chat theo sang ché va cac hop chit néu trén ma thu dugc trong cac bude
diéu ché chung c6 thé duoc tinh sach va tach trong phuwong phép tinh sach thong thuong.
Vé phuong phap tinh sach va tach, vi du, phuong phap tach chét long, phuong phép
chung cat, k§ thuat thang hoa, phuong phép két tia, phuong phap két tinh, sdc ky cot
pha thuémg‘hoaic sdc ky cot pha dao sir dung silica gel dudi dang vat liéu dong gdi, sdc
ky ¢ot st dung nhua trao ddi ion chéng han nhu Amberlite CG-50, Dowex 50W X 2
hodc CM-sephadex C-25 va tuong tu, sdc ky ¢t st dung xenluloza va tuong tu, phuong
phap sic ky 16p mong didu ché hodc phuong phap sic ky léng hidu nang cao va tuong
tu ¢6 thé duoc st dung. Ngoai ra, cac hop chét thu duoc trong cac budc diéu ché néu
trén ciing ¢6 thé duoc str dung cho cac budc tiép theo thich hop ma khong can tach hogdc
tinh sach thém.

St dung chét khang sinh aminoglycosit

Hop chét theo sang ché hoic mudi hodc solvat duoc dung ctia né c6 phd khéng

khuén rong khang nhiéu vi khudn gram duong va vi khuin gram am trong sd cac vi

khuén gy bénh. Ngoai ra, hop chét theo sang ché hodc mudi hoic solvat duoc dung cua
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n6 ¢6 hoat tinh khang khuan tuyét voi khéng vi khuén gy bénh truyén nhiém (MRSA,
Staphylococcus  aureus, Escherichia coli, Klebsiella pneumonia, Pseudomonas
aeruginosa va tuong tu), do dé co thé duoc st dung lam chit khang khuén. |

Do do, theo cac phuong &n khdc cua sang ché, chét khang khuén chira hop chét
theo sang ché duoc dé xudt. Ngoai ra, theo phuong an khéc cia sang ché, viéc sir dung
hop chét theo sang ché hodc muébi hodc solvat duoc dung cta né dé diéu ché chat khang
khudn duoc dé xuét.

Nhu néu trén, hop chét theo sang ché hodc mubi hodc solvat duge dung ciia nd
¢6 thé duoce str dung ¢6 loi dudi dang chét khang khuin hodc thude dé phong hodc diéu
tri cdc bénh truyén nhiém. Do d6, theo phuong an khac, sang ché dé xuét phuong phép
phong hodc diéu tri cac bénh truyén nhiém bao gém viéc str dung mot lugng co hiéu qua
diéu tri hop chét theo séng ché hodc mubi hodc solvat duge dung cliia nd cho dong vat
ké ca nguoi. Tt hon, néu cac bénh truyén nhiém trung duoc nhim dich 1a cac bénh
nhim tring bao gdm, vi dy, nhidm tring, viém ndi tim mac nhiém trung, nhiém trung
da, nhidm tring phau thuét, nhiém tring phAu thudt chinh hinh, nhiém trang dudng ho
hép, nhiém trung duong tiét niéu, nhiém trung duong tiéu hoa, viém phic mac, viém
mang ndo, nhidm trung mét hodc nhiém trung tai mii hong, va t6t hon 1a bénh nhiém
tring da, nhidm tring thtt phéat do bong/rach phiu thudt, viém phdi, nhidm tring ndi phé
quan, bénh lao, viém bé than, viém rudt (ké ca ngd doc thuc phém), viém két mac, viém
tai gitta hodc cac bénh khéc. Tt hon, néu cac dong vat dich cho viéc phong hodc diéu
tri 1a dong vat co vi, va tét hon nita 1a nguoi. Cling vay, liéu hop chét theo sang ché
hodc mudi duoc dung ctia né duoc xdc dinh mot cach thich hop boi nguoi cé hiéu biét
trung binh trong linh vuc nay tuy thudce vao cach str dung, loai mam bénh, tudi, gidi tinh
va trong lugng co thé ctia ngudi bénh va mie do nghiém trong ctia bénh. Trong truong
hop dung qua duong miéng cho nguoi, vi du, hop chét theo sang ché co thé dugce sir
dung cho nguoi truong thanh & 1iéu 0,1 dén 1000mg/kg/ngay, va trong trudng hop dL‘lhg
qua duong tinh mach, né cé thé duoc dung & lidu 0,01 dén 100mg/kg/ngay cho mdi
nguoi trudng thanh.

Theo phuong an khac cua sang ché, cac sang ché sau day duoc dé xuét.

(1) Hop chét theo séng ché hodc mudi hodc solvat duge dung ciia né dé sir dung trong
tri liéu.

(2) Hop chét theo séng ché hodc mudi hoic solvat duoc dung ctia nd dé sir dung trong
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phong hodc diéu tri bénh truyén nhiém.

(3) Str dung hop chét theo sang ché hoic mudi hodc solvat dugc dung cua né cho viée
bao ché thude cho viéc phong hoic diéu tri bénh truyén nhiém.

(4) St dung hop chét theo séng ché hodc mudi hodc solvat duoc dung ctia n6 cho viée
phong hodc diéu tri bénh truyén nhiém.

Hop chét theo séng ché hoic mubi hoic solvat dugc dung cua no cé hoat tinh
khang khuin khang vi khudn gram am va vi khuén gram dwong khéng da thuéc ma
khong thé diéu tri dugc béng céc chat khang sinh hién c6. Hop chit theo sang ché hozc
mubi hodc solvat duoc dung cua né dac biét hitu ich dé phong hodc diéu tri cac bénh
truyén nhiém nghiém trong do MRSA hodc vi khuén gram 4m khang da thude va tuong
tu.

Hop chit theo séng ché hodc mudi hoic solvat duge dung cia nd co co thé duoc
dung cho dong vat dudi dang dugc pham chira comprising pharmaceutically acceptable
additives, if desired. Do d6, theo phuong an khic cua sang ché, provided is a
composition, particularly a pharmaceutical composition comprising hop chét theo séng
ché hodc mudi hodc solvat duoc dung ctia no.

Duoc pham theo séng ché c6 thé duoc dung qua dudng miéng hodc ngoai duong
tiéu hoa (vi dy, tiém tinh mach, st dung dudi da, dung qua duong tryc trang, dung qua
da, st dung khu trt tai mit, pulmonary administration) cho tAt ca cac dong vat c6 vi ké
canguoi ty thudc vao loai mam bénh va bénh va ban chit ctia ngudi bénh. Do do, thanh
phan duoc theo séng ché c6 thé thich nghi voi ché pham thich hop tuy thudc vao duong
ding. Cac ché phim nay, vi du, c6 thé thich nghi véi viée tiém ma duge st dung chu
yéu cho viéc tiém tinh mach, tiém bép va tuong tu; chét dung qua dudng miéng chang
han nhu vién nang, vién nén, cdm, bot, cdm min, si 16, vién ngdm va tuong tu; ché phém
bdi ngoai cho viée dung qua duong ngoai dudng ti€u hoa chéng han nhu thuéc ma, thude
nho mét, thudc nho tai, thudc nho mii, thubc mo dung cho mét, chat hép thu qua ni€ém
mac, chit dung trén da, thudc hit, thube dat va tuong tu; cac bot kho khac hodc cac ché
pham sol khi phun mu, va tuong tu.

Ché pham néu trén c6 thé duoc bao ché bang cach sir dung cac chét phu tro
ching han nhu t4 dugc, chét don, cht dinh, chét 1am uét, chit ra, chét hoat dong bé mat,
chét lam tron, chét phén tan, chét dém, chét bao quan, chét hoa tan, chit khu tring, chét

tao huong vi, chat giam dau, chét 6n dinh va twong tu trong quy trinh thong thuong. Cac
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vi du cu thé vé cac chit phu tro khong doc bao gbm chét hoa tan (nudc cat dung cho
tiém, nudc mudi, etanol, glyxerin, propylen glycol, dau ngd, dau me va tu'dng tu) ma co
thé tao ra dung dich hoic ché phérn chira nudc can duoc hoa tan trude khi sir dung dé
fiém ngoai dudng tiéu hoa, nho mét, nho tai va nho miii; chat didu chinh do pH (cac
mudi cdng axit vo co: trinatri orthophosphat, natri bicarbonat va tuong tu; mudi axit hitu
co: natri xitrat va twong tu, cic mudi bazo hitu co: L-lysin, L-arginin va tuong tu); cac
chét dang truong (natri clorua, glucoza, glyxerin va twong tu); cac chét dém (natri clorua,
benzalkoni clorua, natri xitrat va tuong tu); cac chit hoat dong bé mit (sorbitan
monooleat, polysorbate 80 va tuong tu); cac chét phan tan (D-mannitol va tuong tu);
cac chét 6n dinh (cac chét chéng oxi hoa: axit ascorbic, natri sulfit, natri pyrosulfit va
tuong tu, cac chét tao chelat: axit xitric, axit tartaric va tuong ty). Ciing vay, cac thanh
phin bao ché thich hop dudi dang thuc m&, kem, va miéng dép dung cho thudc m& boi
mit, chit hdp thu qua niém mac da va cic chit dung cho da bao gdm petrolatum tréng,
macrogol, glyxerin, parafin 16ng, vai cotton va tuong tu. Cling vy, cac chit dung dé
x6ng hit dang 1éng bao gbm céc chit diéu chinh do pH (natri xitrat, natri hydroxit va
twong tw), cac chat ding truong (natri clorua, benzalkoni clorua, natri xitrat va tuong tu)
va cac chit dém (natri clorua, benzalkoni clorua, natri Xitrat va tuong tu), va cac chit dé
hit bot bao gdém lactoza va tuong tu lam chit mang. Cling vay, cac chét ding qua duong
miéng va thubc dit bao gém cac ta duoc (lactoza, D-mannitol, tinh bot ngd, xenluloza
tinh thé va twong tv), ta dugc ra (carboxymetylxenluloza, carboxymetylxenluloza canxi
va tuong tu), ta duoc dinh (hydroxypropylxenluloza, hydroxypropylmetylxenluloza,
polyvinylpyrolidon va tuong tu), cac t4 duoc tron (magie stearat, talc va tuong tw), cac
chét bao (sen-lc tinh sach, hydroxypropylmetylxenluloza, sucroza, titan oxit va tuong
tu), cac chat déo (glyxerin, polyetylen glycol va tuong tu), cac co chét (cacao bo,
polyetylen glycol, chét béo cing va tuong tu), va tuong tu.

Cling vay, khi xem xét sy cai thién vé hiéu qua ctia hop chit theo sang ché dé
phong hodc diéu tri cac bénh truyén nhiém, ngoai hop chét theo sang ché, mot hoic
nhidu chét khang sinh hién tai htu ich v& mét 1dm sang (vi du, céc chat khang sinh B-
lactam (carbapenem, cephalosporin, cephamycin, penicillin), chit khang sinh
glycopeptit, cac chat khang sinh ansamycin, cac chét khéng sinh aminoglycosit, cac chat
khang sinh quinolon, céc chét khang sinh monobactam, cac chit khang sinh macrolit,

cac chit khang sinh tetracycline, cac chét khang sinh chloramphenicol, cac chét khang
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sinh lincomyxin, cac chit khéng sinh streptogramin, céc chét khang sinh oxazolidinon,
phosphomyxin, novobioxin, Xycloserin, moenomyXxin va tuohg tu) c6 thé dugc thém
vao duge phdm theo séang ché. Theo cach khac, hop chit theo sang ché c6 thé duoc dung
dong thoi v6i cac chat khang sinh néu trén cho céc co thé sdng. Ngoai ra, khi xem x¢ét
viéc m& rong hodc cai thién hi¢u qua cua duogc pham theo sing ché khang vi khuan gram
am va vi khuén khang thudc khang cac chét khang sinh san c6 hién nay, duoc pham theo
sang ché ciing c¢6 thé bao gdm chit tic ché bom x4 thudc (bom phun) hodc chét e ché
enzyme thodi bién khang vi khuén hién c6 (B-lactamaza va tuong tu), va co thé duoc
dung cho co thé sdng cling v&i céc chét e ché nay. Ngoai ra, khi xem xét viée cai thién
cac hi¢u qua diéu tri hodc phong bénh dbi vai cac bénh truyén nhiém, duoc phém theo
sang ché co thé duge dung két hop vai cac hop chét khong c6 hoat tinh khéng khuén (vi

du cac thude dé diéu tri bien ching), va sang ché cling bao gom phuong an nay.

Vi dy thwe hién sang ché

Sang ché dugc giai thich chi tiét st dung cac vi du nhung khong chi gioi
han & cac vi du nay.
Vi du 1: téng hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonylapramyxin (A5) va 4"-N-metylapramyxin (A4-a)
[Hoa chit 32]
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Vi du 1-(i): tong hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonylapramyxin (AS)

Dung dich da duoc didu ché bang cach thém 15ml trietylamin va 6ml
benzaldehyt vao dung dich chira 20,4g (21mmol) hop chét duoc thé hién bai cong thire
(A3) ma da dugc mo ta trong patent My 2013/0165395A1 ma dd dugc hoa tan trong
200ml metano! dugc khudy & nhiét d6 phong trong 2 gio. Tiép d6, sau khi thém 1,6¢
NaBHa, hon hop thu duge duoc cho phan tng ¢ nhiét do phong trong 10 phut. Dung
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dich phan tng dugc c6 dic trong ap suét giam va duoc rira bang nude. Sau khi lam kho,
phan cin thu duge duge ria bang isopropyl ete dé thu duge 21,2¢ (95%) hop chat néu
& dé muc (AS5) dudi dang chét ran mau tring,
MS (ESI) m/z: 1081 (M+Na)".
Vi du 1-(ii): tong hop 4"-N-metylapramyxin (A4-a)

Hon hop da dugc diéu ché béng cach thém 0,1ml dung dich formalin 37% va
10mg NaBH3CN vao dung dich chtra 550mg (0,51 mmol) hop chét (A5) cta vi du 1-(i)
dd duoc hoa tan trong 10ml axit axetic-metanol 10% duoc cho phan Ung ¢ nhiét do
phong trong 13 gio. Sau khi hoan thanh phan Umg, hdn hop dugc ¢d dic trong ap sut
giam va duoc rira bang nudce. Sau khi lam khd, phan cin duoc hoa tan trong 5,2ml dung
dich 1,4-dioxan chtra nudc 50% va 0,5ml axit axetic va mudi paladi duoc thém vao dung
dich, va su khtr c6 chét xuc tac dugc tién hanh trong khi quyén hydro & nhiét do phong
trong 10 gio. Sau khi hoan thanh phan tng, hdn hop phan tmg duoc trung hoa béng
NH4OH va c6 dic trong 4p suét giam sau khi loc. Sau khi lam kho, phan can duoc hoa
tan trong 2,5ml nudc va hdn hop thu duge duge gia nhiét dén 110°C, ma 2,5ml dung
dich kali hydroxit 1N chira nudc dugc thém vao. Hon hop duge cho phéan tng trong 2
gid. Sau khi hoan thanh phan tng, hdn hgp phén tng dugc trung hoa bing cach thém
dung dich HCI chira nude 1N kem lam lanh bang nude d4 va tinh sach bang sic ky trao
dbi ion (CG50) dé thu duoc 152mg (54%) hop chat néu & d& muc (Ad-a).
MS (ESI) m/z: 554 (M+1)*; 'H NMR (25% ND3-D20, 500 MHz): & 2,77 (6H, s, 4"-
NMe va 7'-NMe), 5,36 (1H, d, H-1") va 5,68 (1H, d, H-1").
Vi du 2: tong hop 4"-N-(3-aminopropyl)apramyxin (A4-b)
[Hoa chit 33]
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Hop chét néu & dé muc (A4-b) [87,1mg (46%)] thu dugc bing phuong phap
tuong tu vi du 1-(ii) st dung 333mg (0,32mmol) hop chit (A5) cua vi du 1-(i) va
80mg 3-[(benzyloxycarbonyl)amino|propionaldehyt.

MS (ESI) m/z: 597 (M+1)"; 'H NMR (25% NDs3-D20, 500MHz): & 1,91-2,05 (3H,
m, 4"-NH,Pr(B) va H-3' ax), 2,94-3,09[6H, m, H-1 va 7' va 4"-NHaPr(a, v)], 5,28
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(1H, d, H-1") va 5,67 (1H, d, H-1").
Vi du 3: tdng hop 4"-N-((1-aminoxyclopentyl)metyl)apramyxin (A4-c)
[Hoa chit 34]

HO o] HO
BnHN 0 } N )
HO \N e} HHO ~ OH
HO NH; HO NH

o o] (e}
A5 o o °
CbzHN i NHCbz A4—c H,N NH2
TN\ NHCbz O\,
OH OH

Hdn hop da duoc diéu ché bang cach thém 80mg N-Boc-2-aminoaxetaldehyt va
10mg NaBH3CN vao dung dich chtra 300mg (0,30mmol) hop chét (A5) cua vi du 1-(i)
da duoc hoa tan trong 6ml axit axetic-metanol 10% duoc cho phan ing & nhi€t d6 phong
trong 16 gio. Sau khi hoan thanh phan tmg, hdn hop duoc ¢ dic trong ap sudt giam va
phén cin duoc hoa tan trong 10ml dung dich TFA-MeOH 90%. Hoén hop thu duoc duge
cho phan tmg & nhiét do phong trong 2 gio. Dung dich phén ung duge c6 ddc trong ap
sudt giam va duoc rira bing nudc. Phan cin dugce hoa tan trong 10ml dung dich 1,4-
dioxan chira nudc 50%, va 0,5ml axit axetic va mudi paladi dugc thém vao dung dich,
va su khir ¢6 chét xuc tac duoc tién hanh trong khi quyén hydro & nhiét do phong trong
10 gio. Sau khi hoan thanh phan Ung, hén hop dugce trung hoa bang NH4OH va c6 dic
trong 4p suit giam sau khi loc. Sau khi lam kho, phén cin dugc hoa tan trong 2,5ml
nude va hdn hop thu duoc duge gia nhiét dén 110°C, ma 2,5ml dung dich kali hydroxit
chtra nude 1N duoc thém vao. Hon hop dugc cho phan tmg trong 2 gio. Sau khi hoan
thanh phan tmg, hon hop phan tng dugc trung hoa bang cach thém dung dich HCI chia
nude IN kém lam lanh bing nude da va tinh sach béng sic ky trao ddi ion (CG50) dé
thu duoc 87,5mg (46%) hop chét néu & dé muc (Ad-c).
MS (ESI) m/z: 637 (M+1)*; "H NMR (mubi TFA, S0O0MHz, D,0): 1,98 (1H, q, J
= 12Hz, H-3' ax), 2,33 (1H, dt, J = 4,5, 4,5 va 12Hz, H-3' eq), 2,45 (1H, dt, J = 4,
4 va 12,5Hz, H-2eq), 2,74 (3H, s, NCH3), 2,90 (1H, khong dang ké brt, ] = 10Hz,
H-4"), 3,16 (1H, d, J = 14Hz), 3,22 (1H, d, J = 14Hz), 3,32 (1H, dd, J = 3 va 8,5Hz,
H-7"), 3,71 (1H, dd, J = 2,5 va 10Hz, H-5"), 4,51 (1H, t, ] = 2,5Hz, H-6"), 5,16 (1H,
d, J=8,5Hz, H-8"), 5,39 (1H, d, J = 4Hz, H-1") va 5,68 (1H, d, ] = 3,8Hz, H-1").
Vi du 4: tong hqp 4”-N—(l,3—diaminopropan—2—yl)apramyxin (A4-d)
[Hoa chit 35]
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Hop chét néu & dé muc (A4-d) [80,6mg (53%)] thu duoc bang quy trinh
twong tu vi du 1-(ii) st dung 250mg (0,26mmol) hop chét dugc thé hién boi cong
thic (A3) dd dugc mo ta trong patent My s6 2013/0165395A1 va 115mg 1,3-di-
benzyloxycarbonylaminoaxeton.

MS (ESI) m/z: 612 (M+1)" ; '"H NMR (mudi TFA, 500 MHz, D20): & 1,81 (1H, q,
J =12,5Hz, H-2ax), 1,98 (1H, q, J = 12Hz, H-3" ax), 2,33 (1H, dt, J = 4, 4 va 12Hz,
H-3'eq), 2,45 (1H, dt, J = 4, 4 va 12,5Hz, H-2eq), 2,66 (1H, t, J = 10,5Hz, H-4 "),
2,73 (3H, s, NCHs), 3,31 (1H, dd, J = 3 va 8,5Hz, H-7"), 4,51 (1H, t, J =~3 Hz, H-
6", 5,15 (1H, d, J = 8,5Hz, H-8"), 5,37 (1H, d, J = 4Hz, H-1") va 5,67 (1H, d, ] =
3,8Hz, H-1").

Vi du 5: téng hop 4"-N,N-bis(2-aminoetyl)apramyxin (A4-¢)

[Hoa chat 36]

HO o] HzN HO
HoN o )\ \/\N o
HO ~ (o] HO ~ OH
N NH
HO N HO
0 0

¢} O HaN o) 0
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Hop chét néu & dé muc (Ad-e) [74,3mg (44%)] thu dugc bang phuong phap
twong tu vi du 3 st dung 260mg (0,27mmol) hop chét duoc thé hién boi cong thire
(A3) di dugc md ta trong patent My s6 2013/0165395A1 va 127mg N-Boc-2-
aminoaxetaldehyt.

MS (ESI) m/z: 626 (M+1)"; '"H NMR (mudi TFA, 500 MHz, D,0): & 1,81 (1H, q, J
= 12,5Hz, H-2ax), 1,98 (1H, q, J = 12Hz, H-3" ax), 2,33 (1H, dt, J = 4,5, 4,5 va
12Hz, H-3'eq), 2,45 (1H, dt, J = 4,5, 4,5 va 12,5Hz, H-2eq), 2,73 (3H, s, NCH;),
2,75 (1H, t, J = 10,5Hz, H-4"), 3,27 (1H, ddd, J = 4,5, 10 va 12,5Hz, H-1), 3,30
(1H, dd, J =3 va 8,5Hz, H-7"), 4,51 (1H, t, ] = 2,5Hz, H-6"), 5,15 (1H, d, J = 8,5Hz,
H-8", 5,36 (1H, d, J = 4Hz, H-1") va 5,67 (1H, d, ] = 3,8 Hz, H-1").

Vi du 6: tong hop 4"-N-[(1S,4S)-4-(t-butoxycarbonyl)aminoxyclohexyl]-4"-N-
benzyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonylapramyxin (A3-a),
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4"-N-[(1R,4R)-4-(t-butoxycarbonyl)aminoxyclohexyl]-4"-N-benzyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonylapramyxin (A3-b) va 4"-N-(cis-1,4-4-
aminoxyclohexyl)apramyxin (A4-1)

[Hoa chét 37]

NHBoc

W 9 m

HoN

2H€§ﬁ \N>\o
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CbzHN | opzhN NHCbz
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Vi du 6-(i): tong hop 4"-N-[(1S,4S)-4-(t-butoxycarbonyl)aminoxyclohexyl]-4"-N-
benzyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonylapramyxin (A3-a) va
4"-N-[(1R,4R)-4-(t-butoxycarbonyl)aminoxyclohexyl]-4"-N-benzyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonylapramyxin (A3-b)

Dung dich da dugc didu ché bang cach thém 85,2mg 4-(tert-butoxycarbonyl)
aminoxyclohexanon va 10mg NaBH3CN vao dung dich chira 260mg (0,27mmol) hop
chét duoc thé hién bdi cong thic (A3) dd dugc hoa tan trong Sml axit axetic-metanol
10% duoc cho phan tmg & nhiét do phong trong 16 gio. Dung dich phan tmg dugc ¢o
dic trong &p suit giam va chét két tia da duoc tao ra bang cich thém dung dich natri
bicacbonat bio hoa dugce loc. Chét ran thu duoc dugc tinh sach trén sdc ky cot silica gel
(cloroform: metanol = 10:1) dé thu dugc 122mg (36%) hop chat néu ¢ dé muc (A3-a)
va 97,1mg (31%) hop chét néu & d& muc (A3-b).

MS (ESI) m/z: (A3-a), 1187 (M+Na)*; (A3-b), 1187 (M+Na)".
Vi du 6-(ii): tong hop 4"-N-(cis-1,4-4-aminoxyclohexyl)apramyxin (A4-f)

Dung dich da dugc didu ché bang cach hoa tan 110mg (0,095mmol) hop chét
néu & dé muc (A3-a) cua vi du 6-(i) dd duge hoa tan trong 1ml TFA-MeOH 90% duoc
cho phéan tng & nhiét do phong trong 2 gid. Dung dich phan tmg dugc c6 ddc trong ap
suét giam va duoc hoa tan trong 1ml hop chit 1,4-dioxan-nudc 50%, va 0,1ml axit axetic
va mudi paladi duoc thém vao hdn hop nay. Tiép d6, hdn hop thu duge dugce cho khur
¢6 chat xuc tac trong khi quyén hydro & nhiét do phong trong 10 gio. Sau khi hoan thanh
phan tmg, hon hop duge trung hoa bing NH4OH va c6 dic trong ap sudt giam sau khi

loc. Sau khi lam khé, phén cin duge hoa tan trong nude (1ml) va gia nhiét dén 110°C
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va kali hydroxit chira nude 1N (0,5ml) duoc thém vao. Hon hop thu dugce duoc cho phan
mg trong 2 gid & nhiét do tuong tw da dugc mo ta o trén. Sau khi hoan thanh phén ung,
hdn hop phan tng duoc trung hoa bang cach thém dung dich HCI chtra nude 1N kém
lam lanh bang nudc da va tinh sach bang séc ky trao ddi ion (CG50) dé thu duoc 34,5mg
(52%) hop chit néu & dé muc (A4-f).

MS (ESI) m/z: 737 (M+1)"; "H NMR (mubi TFA, 500 MHz, D>0): 8 2,34 (1H, dt,
J=4,5,4,5va11,5Hz, H-3"eq), 2,46 (1H, dt, ] =4, 4 va 12,5Hz, H-2eq), 2,76 (3H,
s, NCH3), 3,34 (1H, dd, J = 3 va 8,5Hz, H-7"), 3,40 (1H, t, ] = 10Hz, H-4"), 3,95
(1H, t, J=10Hz, H-3"), 4,53 (1H, khong dang ké brt, J=~3Hz, H-6"), 5,18 (1H, d,
J =8,5Hz, H-8"), 5,46 (1H, d, ] = 4Hz, H-1") va 5,68 (1H, d, J = 3,8Hz, H-1").

Vi du 7: téng hop 4"-N-(trans-1,4-4-aminoxyclohexyl)apramyxin (A4-g)

[Hoa chit 38]

NHBoc

NH,

OH ) m‘ OH
HN 0o o 0

o SN HO ~nn OH
A3-b o o Ho | o

cozHn | N2

Hop chit néu & dé muc (Ad-g) [26,8mg (50%)] thu dugc béng quy trinh
tuong tu vi du 6-(ii) st dung 90,1mg (0,077mmol) hop chit néu & dé muc (A3-b)
cua vi du 6-(1).
MS (ESI) m/z: 737 (M+1)";
'H NMR (mudi TFA, 500MHz, D,0): § 1,83 (1H, ¢, J = 12,5Hz, H-2ax), 1,99 (1H,
q, J= 12Hz, H-3'ax), 2,46 (1H, dt, J =4, 4 va 12,5Hz, H-2eq), 2,75 (3H, s, NCHs),
3,33 (1H, dd, J = 3 va 8,5Hz, H-7"), 3,38 (1H, t, ] = 10Hz, H-4"), 4,52 (1H, khong
dang ké br t, J = ~2,5Hz, H-6"), 5,18 (1H, d, J = 8,5Hz, H-8'"), 5,45 (1H, d, J = 4Hz,
H-1") va 5,69 (1H, d, J = 3,8Hz, H-1").
Vi du 8: téng hop 4"-N-(azetidin-3-yl)-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-
O-carbonylapramyxin (A3-c) va 4"-N-(azetidin-3-yl)apramyxin (A4-h)
[Hoa chit 39]
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Vi du 8-(i): tong hop 4"-N-(azetidin-3-yl)-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-
N, 6'-O-carbonylapramyxin (A3-c)

Dung dich di dugc didu ché bang cach thém 74,5mg 1-Boc-3-azetidinon va
10mg NaBH3CN vao dung dich chira 300mg (0,29mmol) hop chét dugc thé hién boi
cdng thitc (A3) da dugc hoa tan trong 6ml metanol axit axetic 10% dugc cho phéan ung
& nhiét do phong trong 16 gid. Sau khi hoan thanh phan tng, hdn hop dugc ¢d dic trong
ap sudt giam va phan cin dugc hoa tan trong Sml dung dich TFA-MeOH 90%, va hdn
hop thu dugc duge cho phan ing & nhiét do phong trong 2 gio. Dung dich phan tng
duoc ¢6 dic trong 4p sudt giam va chét két tiia da duogc tao ra bang cach thém dung dich
natri bicarbonat chira nudc bao hoa vao phén cdn duoc loc, va cht két tua duoc 1am kho
trong &p suat giam sau khi loc dé thu dugc 284mg (90%) hop chét néu ¢ dé muc (A3-c)
dudi dang chét rin mau tring.

MS (ESI) m/z: 1045 (M+Na)".
Vi du 8-(ii): téng hop 4"-N-(azetidin-3-yl)apramyxin (A4-h)

Hon hop da duoc diéu ché bing cach thém 0,2ml axit axetic va mudi paladi vao
dung dich chira 105mg (0,1mmol) hop chét néu & dé muc (A3-c) ctia vi du 8-(i) dd duoc
hoa tan trong 2ml hop chit 50% 1,4-dioxan-nudc duge cho khir c6 chét xtc tac trong
khi quyén hydro & nhiét d6 phong trong 10 gi¢. Sau khi hoan thanh phan tmg, hdn hop
duoc trung hoa béng NH4OH va c6 dédc trong ap suét giam sau khi loc. Phén can duoc
hoa tan trong nude (1ml) va gia nhiét d&n 110°C va dung dich kali hydroxit chira nuéc
IN (1ml) duoc thém vao. Hon hop thu dugc dugc cho phan tmg trong 2 gio ¢ nhiét do
nay. Sau khi hoan thanh phéan tmg, hdn hop phan tng dugc trung hoa bing cach thém
dung dich HCI chtra nudc 1N kém lam lanh béng nudce da va tinh sach béng sic ky trao
dbi ion (CG50) dé thu duoc 36,2mg (61%) hop chat néu & dé muc (A4-h).

MS (ESI) m/z: 595 (M+1)"; TH NMR (25% ND3-D>0, S00MHz): § 2,75 (3H,
s, NMe), 3,5-3,75 (5H, m, azetidin), 5,51 (1H, d, J = 3,5Hz, H-1") va 5,73 (1H, d,
J =3Hz, H-1").
Vi du 9: téng hop 4"-N-(1-metylazetidin-3-yl)apramyxin (A4-i)
[Hoa chit 40]
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Hop chat néu & dé muc (A4-i) [33,2mg (42%)] thu dugc bing thao tac khu
bao vé twong tu vi du 1-(ii) st dung 130mg (0,13mmol) hop chit néu ¢ dé muc (A3-
¢) cua vi du 8-(1).

MS (ESI) m/z: 609 (M+1)"; '"H NMR (25% NDs3-D20, 500 MHz) : § 2,25 (3H, s,
NMe), 2,75 (3H, s, NMe), 5,53 (1H, d, J = 3,5Hz, H-1") va 5,77 (1H, d, J = 3Hz,
H-1").

Vi du 10: tong hop 4"-deamino-4"-guanidinoapramyxin (A4-j)

[Hoa chat 41]
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Dung dich da duoc didu ché bing cach thém 0,16ml trietylamin va 420mg 1,3
bis(tert-butoxycarbonyl)-2-(triflometansulfonyl) guanidin (chit phan tmg Goodman)
vao dung dich chtra 303mg (0,31mmol) hop chét duge thé hién boi cong thire (A3) da
duoc hoa tan trong 6,7ml dung dich hdn hop chira metylen clorua: metanol (10:1) duoc
cho phan tng & 40°C trong 48 gid. Sau khi hoan thanh phan (mg, dung dich phan tmg
duoc co dic trong ap suét giam va dugc rira bang nudc. Sau khi lam kho, hon hop dugc
hoa tan trong 6ml TFA-MeOH va hén hop thu duge duogc cho phan tmg ¢ nhiét do phong
trong 1 gio. Sau khi hoan thanh phan Ung, hdn hop duoc ¢d dic trong ap suét giam. Phan
can duoc hoa tan trong 5,4ml dung dich 1,4-dioxan chira nudc 50% va 0,5ml axit axetic
va mudi paladi dugc thém vao, va hdn hop thu duge duge cho khtr ¢6 chét xuc tac trong
khi quyén hydro & nhiét do phong trong 10 gio. Sau khi hoan thanh phan tng, hdn hop
duoc trung hoa bang NHsOH va c6 déc trong ap sudt giam sau khi loc. Phén cin duge
hoa tan trong 1ml nude va 1ml dung dich KOH chtra nude 1M gia nhiét dén 105°C duoc
thém vao va hdn hop dugce cho phan tng trong 15 phut. Sau khi hoan thanh phén tng,
hén hop duge trung hoa bang HCI IN kém lam lanh bang nudc da va ¢d dic trong ap

suét giam sau khi loc. Phén cin thu duge duoc tinh sach béng sac ky trao ddi ion (CG50)
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dé thu duoc 85mg (47%) hop chét néu ¢ d& muc (A4-j).

MS (ESD) m/z: 582 (M+1)*; "H NMR (mubi TFA, 500 MHz, D,0): 6 1,81 (1H, q, J
= 13Hz, H-2ax), 1,99 (1H, q, J = 12Hz, H-3" ax), 2,33 (1H, dt, J = 4,5, 4,5 va 12Hz,
H-3'eq), 2,45 (1H, dt, J = 4, 4 va 13Hz, H-2eq), 2,74 (3H, s, NCH3), 3,32 (1H, dd,
J =3 va8,5Hz, H-7", 3,51 (1H, t, ] = 10Hz, H-4"), 4,52 (1H, t, ] = 3Hz, H-6"), 5,17
(1H, d, J = 8,5Hz, H-8"), 5,44 (1H, d, J = 4Hz, H-1") va 5,68 (1H, d, J = 3,8Hz, H-
1'), BC NMR (DCI-D20, 125 MHz) : § 157,52 (C=NH).

Vidu 11: tdng hop 4"-N-(2-aminoetyl)-4"-N-benzyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonylapramyxin (A5-a) va 4"-N-
guanidinoetylapramyxin (A4-k)

[Hoa chit 42]
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Vi du 11-(i): tdng hop 4"-N-(2-aminoetyl)-4"-N-benzyl-1,3,2'-tris-N-

(benzyloxycarbonyl)-7'-N,6'-O-carbonylapramyxin (AS5-a)

Hop chit néu & dé muc (A5-a) [644mg (89%)] thu dugc bang phuong phap
twong tu vi du 8-(i) stt dung 684mg (0,66mmol) hop chit néu ¢ dé muc (A5) cia vi
du 1-(i) va 100mg N-Boc-2-aminoaxetaldehyt.
MS (ESI) m/z: 1123 (M+Na)".
Vi du 11-(ii): tdng hop 4"-N-guanidinoetylapramyxin (A4-k)

Hop chét néu & d& muc (A4-k) [96,8mg (55%)] thu duoc bing phuong phap
tuong tu vi du 10 sit dung 300mg (0,27mmol) hop chit néu & dé muyc (A5-a) ctia vi
du 11-(i) va 120mg N,N'-di-Boc-N"-triflylguanidin (chat phan tng Goodman).
MS (ESI) m/z: 625 (M+1)"; '"H NMR (mudi TFA, 500 MHz, D,0): & 1,81 (1H, q, J
= 12,5Hz, H-2ax), 1,98 (1H, q, J = 12Hz, H-3" ax), 2,32 (1H, dt, ] =4, 4 va 12Hz,
H-3'eq), 2,45 (1H, dt, J = 4, 4 va 12,5Hz, H-2eq), 2,74 (3H, s, NCH3), 3,27 (1H,
ddd, T =4, 10,5 va 12,5Hz, H-1), 3,32 (1H, dd, J =3 va 8,5Hz, H-7"), 3,37 (1H, t, J
= 10Hz, H-4"), 4,52 (1H, t, ] = 3Hz, H-6"), 5,16 (1H, d, J = 8,5Hz, H-8"), 5,43 (1H,
d,J=4Hz, H-1")va 5,67 (1H, d, J =3,8Hz, H-1"), *C NMR (mubi TFA, 125 MHz) :
8 157,52 (C=NH).
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Vi du 12: tdng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-
N,6'-O-carbonylapramyxin (B1), 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonylapramyxin (B2),
6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-4"-N-(t-
butoxycarbonyl)-7'-N,6'-O-carbonyl-5-epiapramyxin (B3), 6,2",3",6"-tetra-O-
benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-
carbonyl-5-deoxy-5-epi-5-floapramyxin (B3'"), 1,3,2'-tris-N-(benzyloxycarbonyl)-
7'-N,6'-O-carbonyl-5-epiapramyxin (B4) va 5-epiapramyxin (BS)

[Hoa chit 43]
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Vi du 12-(i): tong hop 1,3,2'-tris-N-(benzyloxycarbony!)-4"-N-(t-
butoxycarbonyl)-7'-N,6'-O-carbonylapramyxin (B1)

Dung dich da dugc diéu ché bang céch thém 13ml trietylamin va 8,5g Boc2O
vao dung dich chtra 29,0g (30mmol) hop chit duoc thé hién bdi cong thic (A3) da dugc
hoa tan trong 200ml dung dich THF duge cho phan tng ¢ 60°C trong 5 giod. Sau khi
hoan thanh phan ung, hon hop duge ¢ ddc trong ap sudt giam bing cach thém dung
dich chita nudc amoniac dam dédc va phén can thu duoc duoc rira bing nudc. Sau khi
lam kho, 31,3g (98%) hop chat néu & d& muc (B1) thu dugc dudi dang chét rén mau nau
nhat.

MS (ESI) m/z: 1090 (M+Na)™.

Vi du 12-(i1): téng hop 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-

(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonylapramyxin (B2)
Dung dich di duoc diéu ché bang cach thém 24,9ml (5,5 eq.) benzoyl clorua
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kém lam lanh bang nudc dd vao dung dich chtta 41,9g (39mmol) hop chét néu & dé muc
(B1) ctia vi du 12-(i) da dugc hoa tan trong 220ml pyridin dugc cho phan tmg kém lam
lanh bang nudc d4 trong 35 phit. Sau khi hoan thanh phan tng, hon hop phan tng duge
¢d dic trong 4p sudt giam bang cach thém nudc va phan cin thu duoc duge pha lodng
béng etyl axetat. L&p hitu co 14n luot dugce rira bang dung dich KHSO4 chtra nude 5%,
dung dich NaHCOs3 chra nude 5% va nude mudi, va lam kho bing NaxSO4 va ¢ dic
trong &p suit giam dé thu duoc 55,4g (96%) hop chét néu & dé& muc (B2) dudi dang chat
rin mau vang nhat.
MS (ESI) m/z: 1507 (M+Na)*; '"H NMR (DMSO-ds, 400 MHz): & 1,15 (9H, m, t-
Bu), 3,66 (1H, t, H-5), 4,53 (2H, m, H-6"), 5,21 (1H, dd, H-2"), 5,63 (1H, d, H-1")
va 5,84 (1H, t, H-3").
Vi du 12-(iii): téng hop 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-epiapramyxin
(B3) va 6,2",3" 6"-tetra-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-4"-N-(t-
butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxy-5-epi-5-floapramyxin (B3')

Dung dich da duoc diéu ché bfmg cach thém 2,4ml DAST kém lam lanh bing
nude da vao dung dich chira 16,5g (11mmol) hop chit néu ¢ dé muc (B2) cta vi du 12-
(ii) di duogc hoa tan trong 90ml metylen clorua dugc cho phan tmg ¢ nhiét do phong
trong 1 gio. Sau khi hoan thanh phan tmg, dung dich phan tng 14n luot dugc rira bing
dung dich natri bicacbonat bdo hoa va nuédc, va c6 dac trong ap sudt giam. Phan cin
duoc tinh sach trén sic ky cot silica gel (cloroform: metanol = 25:1) dé thu duoc 9,59g
(58%) hop chit néu & d& muc (B3) va 5,29g (31,9%) hop chit néu & dé muc (B3").
MS (ESI) m/z: (B3), 1507 (M+Na)"; (B3"), 1509 (M+Na)"; 'H NMR (DMSO-ds,
400 MHz) : (B3),5 5,40 (1H, br s, H-5) va 5,63 (1H, d, H-1"); (B3"), 6 5,61 (1H. d,
H-1") va 5,99 (1H, br d, H-5).
Vi du 12-(iv): téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5-
epiapramyxin (B4)

Dung dich da dugc diéu ché bang cach thém 0,35ml dung dich NaOMe-metanol
SN vao dung dich chtra 2,47g (1,7mmol) hop chit néu & dé muc (B3) cua vi du 12-(iii)
dd duoc hoa tan trong 24ml MeOH dugce dua vao phan tng ¢ nhi¢t do phong trong 2
gi0. Sau khi phan tng hoan thanh, trung hoa dung dich phan tmg bing cach thém HCI

IN trong d4 lam lanh va c6 dac trong ap suat giam va rura bang nudc. Rira chat ran thu
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dugc bang isopropyl ete va hoa tan phan cin trong 18ml dung dich TFA-MeOH 90% va
dua hdn hop vao phan tng & nhiét do phong trong 2 gid. C6 dic dung dich phan tmg
trong 4p sudt giam va rta phén can bing isopropyl ete dé thu duogc 1,72g (93% dudi
dang mubi TFA) hop chét tiéu dé (B4) dudi dang chét rin khong mau.
MS (ESI) m/z: 990 (M+Na)™.
Vi du 12-(v): téng hop S-epiapramyxin (B5)

Hop chét tiéu dé (B5) [203mg (74%)] thu duoc bang phuong phdp tuong tu
vi du 8-(ii) str dung 550mg (0,5 1mmol dang mudi TFA) hop chat tiéu dé (B4) theo
vi du 12-(iv).
MS (ESI) m/z: 540 (M+Na)* ; '"H NMR (25% ND;-D-0, 500 MHz) : 5 4,53 (1H, t,
H-5), 5,33 (1H, d, H-1") va 5,67 (1H, d, H-1").
Vi du 13: téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5-
deoxy-5-epi-5-floapramyxin (B6) va 5-deoxy-5-epi-5-floapramyxin (B7)
[Hoa chat 44]
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Vi du 13-(i): téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbony1-5-
deoxy-5-epi-5-floapramyxin (B6)

Hop chat tidu d& (B6) [1,49g (94% dang mudi TFA)] thu dugc bang phuong
phap tuong tu vi du 12-(iv) sit dung 12ml dung dich metanol chtra hop chét tiéu dé
(B3" [2,18g (1,5mmol)] theo vi du 12-(iii).

MS (ESI) m/z: 992 (M+Na)".
Vi du 13-(ii): tdng hop 5-deoxy-5-epi-5-floapramyxin (B7)

Hop chit tidu dé (B7) [188mg (49%)] thu dugc bang phuong phap tuong tu
vi du 12-(v) stt dung 766mg (0,7 1mmol dang mubi TFA) hop chat tiéu dé (B6) theo
vi du 13-(i).

MS (ESI) m/z: 542 (M+1)*; '"H NMR (25% ND3-D>0, 500 MHz): 6 5,33 (1H, d, H-
1, 5,39 (1H, dt, H-5) va 5,67 (1H, d, H-1").

Vidu 14: tong hop 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-
4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-O-mesylapramyxin (C1), 5,6-
anhydro-2",3",6"-tri-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-4"-N-(t-
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butoxycarbonyl)-7'-N,6'-O-carbonyl-5-epiapramyxin (C2), 2",3",6"-tri-O-
benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-
carbonyl-6-deoxy-5,6-diepi-6-iodoapramyxin (C3), 1,3,2'-tris-N-
(benzyloxycarbonyl)-2",3",6"-tri-O-benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-
carbonyl-6-deoxy-5-epiapramyxin (C4), 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-
N.,6'-O-carbonyl-6-deoxy-5-epiapramyxin (C5) va 6-deoxy-5-epiapramyxin (C6)
[Hoa chit 45]
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Vi du 14-(i): tong hop 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-

(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-O-
mesylapramyxin (C1)

Dung dich da dugc diéu ché bang cach thém 1,25g 4-dimetylaminopyridin va
0,33ml mesyl clorua trong dé lam lanh vao dung dich chira 4,16g (2,8mmol) hop chét
tiéu dé (B2) theo vi du 12-(ii) dd duoc hoa tan trong 21ml metylen clorua duge dua vao
phan (mg & nhiét dd phong trong 2 gid. Rura lién tuc dung dich phan bang nudc, dung
dich kali bisulfat chira nuéc 10%, dung dich natri bicacbonat bdo hoa va nudc. Tiép theo
¢6 dic hon hop trong ap sudt giam dé thu duoc 4,31g (98%) hop chét tiéu dé (C1) duoi
dang chét rin mau vang nhat.

MS (ESI) m/z: 1584 (M+Na)" .

Vi du 14-(i1): téng hop 5,6-anhydro-2",3",6"-tri-O-benzoyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-epiapramyxin
(C2)

Dung dich da duogc diéu ché béng cach thém 2,7ml dung dich NaOMe-metanol
SN vao dung dich chita 4,28g (2,7mmol) hop chét tiéu d& (C1) theo vi du 14-(i) hoa tan
trong 20ml metanol dugc dua vao phan tng ¢ nhiét do phong trong 1 gi¢. Sau khi phan
ing hoan thanh, trung hoa dung dich phan Ung bang cach thém HCI IN trong d4 lam
lanh va c¢6 dac trong 4p sudt giam va ria bing nudc. Rira chét rén thu duoc bang
isopropyl ete va hoa tan trong 20ml pyridin. Thém 1,58ml benzoyl clorua vao hdn hop,

trong d4 lam lanh va dwa hon hop thu dugc vao phan Gng trong dé lam lanh trong 35
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phut. Thém nudce vao dung dich phan tmg va phan du tao thanh sau khi ¢d déc trong ap
sudt giam dugc pha lodng bing ctyl axetat. Rira 16p hitu co lién tuc bing nudc, dung
dich kali bisulfat chira nuéc 10%, dung dich natri bicacbonat bdo hoa va nuoc. Tiép
theo, c6 dic hdn hop trong 4p suit giam dé thu duoc 3,60g (98%) hop chat tiéu dé (C2)
dudi dang chit rin mau vang nhat.

MS (ESI) m/z: 1384 (M+Na)".

Vi du 14-(iii): tdng hop 2",3",6"-tri-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-
4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-6-deoxy-5,6-diepi-6-iodoapramyxin
(C3)

Dung dich da duge didu ché bang cach thém 1,2g natri iodua va 87mg natri
axetat hoa tan trong 1,7ml axit axetic vao dung dich chira 3,68g (2,7mmol) hop chét tiéu
dé (C2) theo vi du 14-(ii) d& duoc hoa tan trong 14ml axeton duge hdi luu trong 6 gio.
Thém etyl axetat vao phan du thu dugc bang cach ¢ dic dung dich phan tmg, va c6 dic
16p hitu co sau khi rira bang nude dé thu duge 3,70g (92%) hop chét tiéu dé (C3) dudi
dang chit ran khong mau.

MS (ESI) m/z: 1512 (M+Na)".
Vi du 14-(iv): téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-2",3",6"-tri-O-benzoyl-
4"-N- (t-butoxycarbonyl) -7'-N,6'-O-carbonyl-6-deoxy-5-epiapramyxin (C4)

Dung dich da duoc diéu ché bang cach thém 64mg AIBN va 1,5ml tributyltin
hydrua vao dung dich chira 3,50g (2,4mmol) hop cht tidu dé (C3) theo vi du 14-(iii) da
dugc hoa tan trong 15ml dioxin dugc dua vao phan tmg trong khi quyén N, & 80°C trong
1,5 gio. C6 dédc dung dich phan Ung trong ap sudt giam va lam kho phén cin tao thanh
trong 4p sudt giam sau khi rira béng isopropyl ete dé thu duge 2,19¢ (67%) hop chét tiéu
dé (C4) dudi dang chét ran khong mau.

MS (ESI) m/z: 1386 (M+Na)*; '"H NMR (DMSO-ds, 400 MHz): 6 1,28-1,51 (11H,
m, H-6ax, H-2ax, t-Bu), 1,83-1,98 (3H, m, H-6eq, H-2eq, H-3'eq), 4,82 (1H, d, H-
1y va 5,14 (1H, d, H-1").

Vi du 14-(v): téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-6-
deoxy-5-epiapramyxin (C5)

Dung dich da dugc diéu ché béng cach thém 0,3ml dung dich NaOMe-metanol
SN vao dung dich chira 2,01g (1,5mmol) hop chét tidu dé (C4) theo vi du 14-(iv) hoa

tan trong 20ml metanol duge dua vao phéan Gmg ¢ nhiét do phong trong 2 gio. Trung hoa
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dung dich phéan tmg bang cach thém HCI IN trong d4 lam lanh va c6 dac trong ap suét
giam, va rira phin cin bang nude va tip theo rira bang isopropyl ete. Hoa tan chét ran
thu duoc trong 10ml dung dich TFA-MeOH 90% va dua hdn hop vao phan tmg & nhiét
do phong trong 2 gio. C6 dac dung dich phan ung trong ap sudt giam va rira phan cin
bang isopropyl ete dé thu duoc 1,43g (90% dang mubi TFA) hop chit tiéu dé (C5) dudi
dang chét rin khong mau.
MS (ESI) m/z: 974 (M+Na)".
Vi du 14-(vi): téng hop 6-deoxy-5-epiapramyxin (C6)

Hop chét tiéu dé (C6) [115mg (47%)] thu dugc bang phuong phap twong tu
vi du 8-(ii) st dung 500mg (0,47mmol dang mubi TFA) hop chét tiéu dé (C5) theo
vi du 14-(vi).
MS (ESI) m/z: 546 (M+Na)*; 'H NMR (25% ND3-D>0, 500 MHz): 6 1,70 (1H, ddd,
H-6ax), 2,31-2,41 (2H, m, H-2eq va H-6eq), 4,64 (2H, m, H-6' va H-5), 5,32 (1H,
d, H-1") va 5,68 (1H, d, H-1").
Vi du 15: tong hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbony1-5,6-
dideoxy-5-floapramyxin (C7) va 5,6-dideoxy-5-floapramyxin (C8)
[Hoa chat 46]
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Vi du 15-(i): téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5,6-
dideoxy-5-floapramyxin (C7)

Hop chét tiéu dé (C7) [995mg (92%)] thu duge bang quy trinh tuong tu Vi
du 12-(iii) va (iv) st dung 1,07g (0,08mmol) hop chit tiéu dé (C4) theo vi du 14-
(iv).

MS (ESI) m/z: 1388 (M+Na)".
Vi du 15-(ii): tong hop 5,6-dideoxy—5—ﬂbapramyxin (C8)

Dung dich da duoc diéu ché bang cach thém 0,13ml NaOMe-metanol 5N vao
dung dich chira 844mg (0,62mmol) hop chét tiéu dé (C7) theo vi du 15-(i) hoa tan trong
8,4ml metanol duoc dua vao phan tng & nhiét do phong trong 2 gi¢. Sau khi phan tmg
hoan thanh, trung hoa dung dich phan tmg bing cach thém HCI IN trong dé lam lanh

va cd ddc trong 4p sudt gidm va rira phan cdn bang nudc va tiép theo rira bang isopropyl
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ete. Hoa tan phéan cin trong Sml dung dich TFA-MeOH 90% va dua hdn hop vao phan
mg & nhiét do phong trong 2 gio. Sau d6 c6 ddc dung dich phén Umg trong ap suat giam,
rtra phén cin tao thanh bing isopropyl ete va hoa tan trong 10ml dioxane-nude 50% va
didu ché hdn hop béng cach thém 0,5ml axit axetic va mudi paladi vao dung dich duogc
dua vao khir xtic téc trong khi quyén hydro & nhiét do phong trong 10 gio. Sau khi phan
Ung hoan thanh, trung hoa hdn hop bang NH4OH va c6 dic dich loc sau khi loc. Hoa tan
phan can trong nuéce (3ml) va gia nhiét dén 110°C va thém dung dich kali hydroxit chira
nude 1N (1ml). Pua hdn hop vao phan tng trong 2 gio ¢ nhiét do phong. Sau khi phan
g hoan thanh, trung hoa hdn hop phan tmg bang cach thém HCI chtta nuge IN trong
d4 1am lanh va tinh sach bang séc ky trao dbi ion (CG50) dé thu dugc 244mg (63%) hop
chét tiéu dé (C8).

MS (ESI) m/z: 526 (M+1)*; 'H NMR (25% ND3-D20, 500 MHz): § 1,85 (1H, dddd,
H-6ax), 2,64 (1H, m, H-6eq), 5,04 (1H, dddd, H-5), 5,48 (1H, d, H-1") va 5,70 (1H,
d, H-1").

Vi du 16: téng hop 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-O-
benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxy-5-epiapramyxin
(D1) va 5-amino-5-deoxy-5-epiapramyxin (D2)

[Hoa chét 47]
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Vi du 16-(i): tdng hop 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-
O-benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxy-5-epiapramyxin
(D1)

Dung dich da duge diéu ché bang cach thém 30,1mg NaNj vao dung dich chira
330mg (0,2 Immol) hop chét tiéu dé (C1) theo vi du 14-(i) hoa tan trong 4ml DMF duogc
dua vao phan tmg & 100°C trong 6 gid. Sau d6 c6 ddc dung dich phan tng trong ap suét
giam va rira phan cin bang nudc, tinh sach phin cin bang sic ky cot gel silic oxit (dung
moi hién mau, CHCls: MeOH = 30:1) dé thu duoc 264mg (83%) hop chit tiéu d& (D1)
dudi dang chét rin mau vang nhat.

MS (ESI) m/z: 1531 (M+Na)".
Vi du 16-(ii): tong hop 5-amino-5-deoxy-5-epiapramyxin (D2)

-68-



34089

Hop chét tidu dé& (D2) [47,6mg (52%)] thu duogc bang phuong phap tuong
tu vi du 15-(ii) sir dung 260mg (0,17mmol) hop chét tiéu dé& (D1) theo vi du 16-(i).
MS (ESI) m/z: 539 (M+1)"; 'H NMR (25% ND;3-D,0, 500 MHz): 6 3,93-4,05 (5H,
m, H-2", -5', -3", -5 va -5"), 5,36 (1H, d, H-1") va 5,74 (1H, d, H-1").
Vidu 17: téng hop 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-
4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-clo-5-deoxy-5-epiapramyxin (E1),
5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-O-benzoyl-4"-N-(t-
butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxyapramyxin (E2) va 5-amino-5-
deoxyapramyxin (E3)
[Hoa chat 48]
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Vidu 17-(i): téng hop 6,2",3",6"-tetra-O-benzoyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-clo-5-deoxy-
5-epiapramyxin (E1)

Dung dich duoc didu ché bing cach thém 400ml pyridin va tiép theo thém
0,17ml (2,1 eq.) sulfuryl clorua trong d4 lam lanh vao dung dich chira 1,49¢g (1,0mmol)
hop chét tidu dé (B2) theo vi du 12-(ii) trong 15ml metylen clorua. Sau 5 phut, dua dung
dich tao thanh tro lai nhié‘; dd phong va dua hdn hgp vao phan tng trong 1,5 gio. Sau
d6 thém MeOH vao dung dich phan tmg trong da lam lanh, cd ddc hdn hop trong &p suét
giam va pha lodng phan du thu duoc bang etyl axetat. Rira 16p hitu co lién tiép bing
Na,SO; chita nude, NaCOs chira nude va nude mudi, va lam kho bang NazSO4 va ¢b
dic trong 4p sudt giam dé thu duoc 1,1g (98%) hop chét tieu dé (E1) dudi dang chat rén
mau vang nhat.

MS (ESI) m/z: 1523 (M+Na)".
Vi du 17-(ii): tong hop 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-
O-benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxyapramyxin (E2)
Hop chit tiéu dé (E2) [264mg (83%)] thu dugc bing quy trinh tuong tu vi
du 16-(i) str dung 330mg (0,2 1mmol) hop chit tiéu dé (E1) theo vi du 17-(i).
MS (ESI) m/z: 1531 (M+Na)".
Vi du 17-(iii): tdng hop 5-amino-5-deoxyapramyxin (E3)
Hop chét tiéu d& (E3) [47,6mg (52%)] thu duoc bang phuong phap tuong
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tu vi du 15-(ii) st dung 260mg (0,17mmol) hop chit tieu dé (E2) theo vi du 17-(ii).
MS (ESI) m/z: 539 (M+1)"; "H NMR (25% ND;3-D20, 500 MHz): 6 3,93-4,05 (5H,
m, H-2", -5', -3", -5 va -5"), 5,36 (1H, d, H-1") va 5,74 (1H, d, H-1").

Vi du 18: Téng hop 6-azit-1,3,2"-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-O-
benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxy-5,6-diepi-5-
epiapramyxin (F1), 6-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-O-
benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5,6-dideoxy-5,6-d1iepi-5-
floapramyxin (F2) va 6-amino-5,6-dideoxy-5,6-diepi-5-floapramyxin (F3)

[Hoa chit 49]
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Vi du 18-(i): tong hop 6-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-
O-benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5-deoxy-5,6-diepi-5-
epiapramyxin (F1)

Dung dich da duoc didu ché bang cach thém 43mg NH4Cl va 72mg NaNs vao
dung dich chtra 980mg (0,72mmol) hop chit tiéu dé (C2) theo vi du 14-(ii) hoa tan trong
4ml DMF dugc dua vao phan tmg ¢ 100°C trong 2 gio. C6 dac dung dich phan tmg
trong 4p sudt giam va ria phan du bang nudc. Tinh sach phan du béang sic ky cot gel
silic oxit (dung moi hién mau, CHCl;:MeOH = 30:1) dé thu duoc 778mg (77%) hop
chét tieu dé (F1) dudi dang chat rin mau vang nhat.

MS (ESI) m/z: 1427 (M+Na)™.

Vi du 18-(ii): tong hop 6-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-
O-benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5,6-dideoxy-5,6-diepi-5-
floapramyxin (F2)

Hop chét tiéu dé (F2) [442mg (60%)] thu duge bang phuong phép tuong tu
Vi du 12-(iii) va (iv) st dung 730mg (0,52mmol) hop cht tidu dé (F1) theo vi du
18-(1).

MS (ESI) m/z: 1429 (M+Na)".
Vi du 18-(iii): tdng hop 6-amino-5,6-dideoxy-5,6-diepi-5-floapramyxin (F3)

Hop chét tieu d& (F3) [96,5mg (63%)] thu duoc bang phuong phap tuong
tu vi du 15-(ii) st dung 400mg (0,28mmol) hop chét tiéu dé (F2) theo vi du 18-(ii).
MS (ESI) m/z: 541 (M+1)"; '"H NMR (25% ND3-D20, 500 MHz): 8 3,90-4,01 (5H,
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m, H-2", -5',-3", -6 va-5"), 5,37 (1H, d, H-1"), 5,51 (1H, m, H-5) va 5,71 (1H, d,
H-1").

Vidu 19: Té)ng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-O-benzoyl-
4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-6-deoxy-5-epi-5-O-mesylapramyxin
(C9), 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-O-benzoyl-4"-N-(t-
butoxycarbonyl)-7'-N,6'-O-carbonyl-5,6-dideoxyapramyxin (C10) va 5-amino-5,6-
deoxyapramyxin (C11)

[Hoéa chét 50]
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Vi du 19-(i): téng hop 1,3,2'—tris—N-(benzyloxycarbonyl)—6,2",3",6”—tetra—O—
benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-6-deoxy-5-¢pi-5-O-
mesylapramyxin (C9)

Hop chét tidu dé (C9) [403mg (85%)] thu dugc bang phuong phdp tuong tu
vi du 14-(i) stt dung 450mg (0,33mmol) hop chét tiéu dé (C4) theo vi du 14-(iv).
MS (ESI) m/z: 1464 (M+Na)".
Vi du 19-(ii): téng hop 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-6,2",3",6"-tetra-
O-benzoyl-4"-N-(t-butoxycarbonyl)-7'-N,6'-O-carbonyl-5,6-dideoxyapramyxin
(C10)

Hop chét tiéu dé (C10) [342mg (88%)] thu dugc bing phuong phép tuong
tu vi du 16-(i) str dung 401mg (0,28mmol) hop chét tiéu dé (C9) theo vi du 19-(i).
MS (ESI) m/z: 1411 (M+Na)".
Vi du 19-(iii): tdng hop 5-amino-5,6-dideoxyapramyxin (C11)

Hop chat tiéu dé (C11) [54,2mg (88%)] thu duoc bing phuong phép tuong
tu vi du 15-(ii) str dung 342mg (0,25mmol) hop chat tiéu dé (C10) theo vi du 19-
(ii).
MS (ESI) m/z: 523 (M+1)"; '"H NMR (25% ND3-D,0, 500 MHz): § 1,47-1,64 (2H,
m, H-2ax va H-6ax), 2,32-2,46 (2H, m, H-2eq va H-6eq), 3,22-3,33 (2H, m, H-1 va
H-5), 3,43 (1H, dt, H-2"), 3,52 (1H, t, H-4), 5,42 (1H, d, H-1") va 5,76 (1H, d, H-
1.
Vi du 20: téng hop 1,3,2',7',4"-pentakis-N-(benzyloxycarbonyl)-5,6-O-
xyclohexylidenapramyxin  (G1), 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
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carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexylidenapramyxin (G2), 2"-0O-
benzoyl-l,3,2'—tris—N—(benzyloxycarbonyl)—7'—N,6'-O—carbonyl-4"—N,6”-O—
carbonyl-5,6-O-xyclohexylidenapramyxin ~ (G3),  2"-O-benzoyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-3"-O-benzylsulfonyl-7'-N,6'-O-carbonyl-4"-N,6"-O-
carbonyl-5,6-O-xyclohexylidenapramyxin (G4), 2",3"-anhydro-1,3,2',4"-tetrakis-
N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5,6-O-xyclohexyliden-3"-
epiapramyxin (G5), 2"-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-
4" N-6"-O-carbonyl-5,6-O-xyclohexyliden-2"-deoxy-2",3"-diepiapramyxin (G6),
3"-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-N,6"-O-
carbonyl-5,6-O-xyclohexyliden-3"-deoxyapramyxin (G6') va 2"-amino-2"-deoxy-
2" 3"-diepiapramyxin (G7)

[Hoa chat 51]
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Vi du 20-(i): téng hop 1,3,2',7',4"-pentakis-N-(benzyloxycarbonyl)-5,6-O-
xyclohexylidenapramyxin (G1)

Dung dich da dugc didu ché bang cach thém 1,0g axit p-toluensulfonic
monohydrat va 20ml 1,1-dimetoxyxyclohexan vao dung dich chtra 20,0g (16,5mmol)
ctia hop chit duoc thé hién bdi cong thitc (A1) hoa tan trong 100 ml DMF duoc dua vao
phén ing & 60°C trong 4 gio. Trung hoa dung dich phan img bing cach thém trietylamin
va pha loang phan cin thu duge béng cach co dic trong &p sudt giam véi etyl axetat.

Rira 16p hitu co bang nude va co dic, va hoa tan phan cin trong 200ml dioxan. Dung
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dich tao thanh da duoc didu ché bang cach thém 100ml axit axetic chira nude 20% vao
dung dich duoc dua vao phan ing & nhiét do phong trong 18 gio. C6 ddc dung dich phan
{ing trong ap suit giam va két tinh phan cin véi metanol dé thu duge 17,7g (83%) hop
chét tiéu dé& (G1).

MS (ESI) m/z: 1312 (M+Na)".

Vi du 20-(ii): tong hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-
N,6"-O-carbonyl-5,6-O-xyclohexylidenapramyxin (G2)

Hop chét tiéu d& (G2) [12,2g (92%)] dang chit rdn khong mau thu dugc
bang phuong phép tuong tu vi du 1-(ii) st dung 16,0g (12,4mmol) hop chét tiéu dé
(G1) theo vi du 20-(1).

MS(ESI)m/z: 1096 (M+Na)".
Vi du 20-(iii): tdng hop 2"-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-
O-carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexylidenapramyxin (G3)

Dung dich da duoc didu ché bang cach thém 2ml (1,5 eq.) benzoyl clorua vao
dung dich chtra 12,0g (11,3mmol) hop chét tiéu dé (G2) theo vi du 20-(ii) hoa tan trong
60ml pyridin dugc xur ly bang phuong phap tuong tu vi du 12-(ii) dé thu duoc 12,7g
(96%) hop chét tiéu dé (G3) dudi dang chat rén khong mau.

MS (ESI) m/z: 1200 (M+Na)".

Vi du 20-(iv): téng hop 2"-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-3"-O-
benzylsulfonyl-7'-N,6'-O-carbonyl-4"-N,6"-O-carbonyl-5,6-O-
xyclohexylidenapramyxin (G4)

Dung dich da duoc diéu ché bang cach thém 2,85g benzylsulfonyl clorua ¢ -10
dén 0°C vao dung dich chtra 12,0g (10,2mmol) hop chét tiéu dé (G3) theo vi du 20-(iii)
hoa tan trong 60ml pyridin dugc dua vao phan tng & cung nhiét do phong nhu néu &
trén trong 1 gio. Sau d6 thém nude vao dung dich phan ing, pha loang phan du thu duge
bing céch co dic trong &p suit giam véi etyl axetat. Rua 16p hitu co lién tiép bang
KHSO4 chtta nudc 5%, NaHCOj; chira nude 5% va nude mudi, va lam kho béng NaxSOg4
va c¢6 ddc trong ap suét giam dé thu duoc 12,9g (93%) hop chét tieu dé (G4) dudi dang
chét rin mau vang nhat.

MS (ESI) m/z: 1377 (M+Na)".
Vi du 20-(v): Téng hop 2",3"-anhydro-1,3,2',4"-tetrakis-N-(benzyloxycarbonyl)-
7'-N,6'-O-carbonyl-5,6-O-xyclohexyliden-3"-epiapramyxin (G5)
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Dung dich da dugc didu ché bé“mg cach thém 27ml (3eq) dung dich ruou NaOBn-
benzyl IN vao dung dich chira 12,5g (9,2mmol) hop chét tiéu dé (G4) theo vi du 20-(iv)
hoa tan trong 100ml cloform dugc dua vao phan timg ¢ nhiét d6 phong trong 1 gio. Trung
hoa dung dich phan tmg bang axit clohydric 1N sau d6 thém nudc, va ria 16p hitu co
bang nudc va c¢d dic trong ap sudt giam. Loc két tia tao thanh sau khi thém isopropyl
ete vao phan du, va lam kho dé thu dugc 10,1g (94%) hop chét tieu dé (G5).

MS (ESI) m/z: 1186 (M+Na)".

Vi du 20-(vi): téng hop 2"-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexyliden-2"-deoxy-2",3"-
diepiapramyxin (G6) va 3"-azit-1,3,2"-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexyliden-3"-deoxyapramyxin (G6')

Hop chét tiéu d& (G6) [452mg (21%)] va (G6') [1,16g (53%)] dang chét ran
khong mau duge thém vao bang phuong phép twong tu vi du 18-(i) s dung 2,05¢
(1,8mmol) hop chét tiéu dé (G5) theo vi du 20-(v).

MS (EST) m/z: (G6), 1229 (M+Na)*, (G6'), 1229 (M+Na)".
Vi du 20-(vii): tong hop 2"-amino-2"-deoxy-2",3"-diepiapramyxin (G7)

Dung dich duge diéu ché bing cach hoa tan 402mg (0,33mmol) hop chét tidu
dé (G6) theo vi du 20-(vi) trong axit axetic chira nudc 80% dugce dua vao phan tmg ¢
80°C trong 0,5 gid. Sau khi phan tng hoan thanh, c6 dac hdn hop trong p sudt giam va
hoa tan ph?m cén trong 10ml dioxan-nude 50%. Hon hop dugc diéu ché bang cach thém
0,5ml axit axetic va4 mudi paladi vao dung dich dugc dua vao khir xtc tdc trong khi
quyén hydro & nhiét do phong trong 10 gio. Sau khi phan timg hoan thanh, trung hoa hdn
hop bang NH4OH va c6 dic dich loc trong ap sudt giam sau khi loc. Hoa tan phén cin
trong nude (3ml) va gia nhict dén 110°C va thém dung dich kali hydroxit chira nudc 1N
(3ml). Pua hdn hop tao thanh vao phan ng trong 2 gid ¢ nhiét do phong. Sau khi phan
{ing hoan thanh, trungh hoa hdn hgp phéan tng bang cach thém HCI chira nude IN trong
d4 lam lanh va tinh sach bing sic ky trao dbi ion (CGS0) dé thu dugc 66,5mg (37%)
hop chét tiéu dé (G7).

MS (ESI) m/z: 539 (M+1)*; '"H NMR (25% ND3-D20, 500 MHz) : § 3,28 (1H, dd,
J=3,5va9,5Hz, H-4"), 4,18 (1H, dd, J = 3,5 va 4Hz, H-3"), 3,34 (1H, dd, J =2 va
4Hz, H-2"), 5,31 (1H, d, J = 2Hz, H-1") va 5,38 (1H, d, ] = 3,5Hz, H-1").

Vi du 21: téng hop 3"-amino-3"-deoxyapramyxin (G8)
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[Hoa chit 52]
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Hop chét tiéu dé (G8) [125mg (51%)] thu duge bang phuong phap tuong
tu vi du 20-(viii) st dung 551mg (0,46mmol) hop chat tidu dé (G6') theo vi du 20-
(vi).
MS (ESI) m/z: 539 (M+1)"; '"H NMR (25% NDs-D-0, 500 MHz) : 6 3,18 (1H, t,
10Hz, H-3"), 3,76 (1H, dd, ] =4 va 10Hz, H-2"), 5,42 (1H, d, J = 3,5Hz, H-1") va
5,60 (1H, d, J = 4Hz, H-1").
Vi du 22: tdng hop 2"-O-benzoyl-1,3,2'"-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexyliden-3"-
triflometansulfonylapramyxin (H1), 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,3"-O-carbonyl-5,6-O-xyclohexyliden-3"-epiapramyxin (H2) va 3"-
epiapramyxin (H3)
[Hoa chit 53]
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Vi du 22-(i): téng hop 2"-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-

carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexyliden-3"-
triflometansulfonylapramyxin (H1)

Dung dich da dugc diéu ché biang cach thém 2ml pyridin va 0,95ml
triflometansulfonic anhydrit trong da 1am lanh vao dung dich chtra 4,55g (3,87 mmol)
hop chét tiéu dé& (G3) theo vi du 20-(iii) trong 50ml metylen clorua dugc dua vao phan
Ung trong da lam lanh trong 1 gio. Rua lién tiép dung dich phan tng bang KHSO4 chtra
10%, NaHHCOs chtta 5% va nudc tiép d6 1a co dic trong ap sudt giam dé thu dugc 4,99¢
(98%) hop chit tiéu d& (H1) dudi dang chét rén mau vang nhat.

MS (ESI) m/z: 1332 (M+Na)".
Vi du 22-(ii): téng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-
N,3"-O-carbonyl-5,6-O-xyclohexyliden-3"-epiapramyxin (H2)
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Dung dich da duoc diéu ché bang cach thém 2,33g xesi axetat vao dung dich
chtra 4,67g (3,57mmol) hop chét tiéu dé (H1) theo vi du 22-(i) hoa tan trong 25ml DMF
duoc dua vao phan tmg ¢ 80°C trong 3 gio. Thém etyl axetat vao hdn hop phan tng va
rtra hon hop tao thanh bang nudc va co dic trong ap suét giam. Hoa tan phén cgn trong
30ml cloform va thém 1ml dung dich NaOMe-metanol 5N, va dua hdn hop tao thanh
vao phan {mg & nhiét do phong trong 1 gid. C6 ddc dung dich phan tmg trong ap Sut
giam sau khi trung hoa béng axit clohydric 1N, va tinh sach bang sdc ky cot gel silic
oxit (dung méi hién mau, CHCl3:MeOH = 30:1) dé thu duoc 2,75g (72%) hop chat tiéu
dé (H2).

MS (ESI) m/z: 1096 (M+Na)".
Vi du 22-(iii): tong hop 3"-epiapramyxin (H3)

Hop chét tiéu dé (H3) [115mg (52%)] thu dugc bang phuong phap tuong tu
vi du 20-(viii) st dung 440mg (0,41mmol) hop chét tidu dé (H2) theo vi du 22-(ii),
MS (ESI) m/z: 540 (M+1)*; '"H NMR (25% ND;-D>0, 500 MHz) : 6 4,18 (1H, t, J
=3Hz, H-3"), 5,32 (1H, d, J = 3,5Hz, H-1") va 5,46 (1H, d, ] = 4,5Hz, H-1").

Vi du 23: toéng hop 2",3"-anhydro-1,3,2"-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexylidenapramyxin (I1), 1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-N,6"-O-carbonyl-2",3"-
diepiapramyxin (12) va 2",3"-diepiapramyxin (I3)

[Hoa chit 54]

H o,

0- 0
cmN% o
o oﬁ%‘% —
G5 o | NHCbz

o
0 o HO
\E o o o o o \Hog
o A o b X
- N - ~N o . N
Q
[ o o
n

H
OH o)
M OH » M
/om,wcuz cozk | MCh 2 obzHN NHCbz I3 HaN Ntz

OH

o "o\ NHebz TN b O RN H,
° OH

Vi du 23-(i): téng hop 2",3"-anhydro-1,3,2"-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-5,6-O-xyclohexylidenapramyxin (I1)

Hop chét tiéu dé (I1) [1,38g (93%)] thu duoc bang phuong phap twong tu
vi du 1-(ii) st dung 1,63g (1,40mmol) hop chét tiéu dé (G5) theo vi du 20-(v).
MS (ESI) m/z: 1078 (M+Na)".
Vi du 23-(ii): Tong hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-
N,6"-O-carbonyl-2",3"-diepiapramyxin (I2)

Dung dich dugc didu ché bing cach hoa tan 622mg (0,58mmol) hop chét tiéu

dé (I1) theo vi du 23-(i) trong axit axetic chira nudc 80% dugce dua vao phan timg ¢ 80°C
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trong 0,5 gi¢. Sau khi ¢6 ddc dung dich phan Umg trong ap suéit giam, rira phan cin tao
thanh bang isopropyl ete va lam kho dé thu duoc 548mg (95%) hop chét tidu dé (12).
MS (ESI) m/z: 1016 (M+Na)".
Vi du 23-(iii): Tong hop 2",3"-diepiapramyxin (I3)

Hop chat tiéu dé (13) [226mg (68%)] thu duoc bing phuong phap tuong tu
vi du 8-(ii) st dung 600mg (0,60mmol) hop chit tiéu dé (12) theo vi du 23-(ii).
MS (ESI) m/z: 540 (M+1)*; "H NMR (25% NDs3-D20, 500 MHz) : § 3,27 (1H, dd,
J =3 va 10Hz, H-4"), 4,05~4,18 (3H, m, H-4', -2", -3"), 5,38 (1H, d, J = 3,5Hz, H-
1y va 5,40 (1H, d, J = 4,5Hz, H-1").
[0334]
Vi du 24: téng hop 1,3,2',7',4"-pentakis-N-(benzyloxycarbonyl)-5,6:2",3"-di-O-
xyclohexylidenapramyxin (J1), 1,3,2'4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-
O-carbonyl-5,6:2",3"-di-O-xyclohexylidenapramyxin (J2), 1,3,2'.4"-tetrakis-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5,6:2",3"-di-O-xyclohexyliden-6"-
deoxy-6"-floapramyxin (J3) va 6"-deoxy-6"-floapramyxin (J4)
[Hoa chat 55]
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Vi du 24-(i): téng hop 1,3,2',7',4"-pentakis-N-(benzyloxycarbonyl)-5,6:2",3"-di-
O-xyclohexylidenapramyxin (J1)

Dung dich da dugc didu ché bing cach thém 250mg monohydrat cta axit p-
toluensulfonic va Sml 1,1-dimetoxyxyclohexan vao dung dich 5,0g (4,13mmol) ctia hgp
chét duoc thé hién bai cong thire (A1) hoa tan trong 25ml DMF dugc dua vao phan tmg
trong ap suat giam & 60°C trong 4 gid. Trung hoa dung dich phan tng bang cach thém
trietylamin va phén can thu dugc bang cich ¢ dic trong ap suat giam duoc pha lodng
bang etyl axetat. Rira 16p hitu co bing nudc va phan cin thu duoc bang céch co dic
duoc hoa tan trong 50ml dioxan. Hn hop duge diéu ché bang cach thém 25ml axit

axetic chira nude 20% vao dung dich nay dugc dua vao phan g ¢ nhiét do phong trong
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18 givr. C6 dac dung dich phan tng va rua phin can bang isopropyl ete, va lam kho dé
thu duoc 5,55g (98%) hop chat tiéu dé (J1).
[0336]
MS (ESI) m/z: 1392 (M+Na)™.
Vi du 24-(ii): tdong hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,6:2",3"-di-O-xyclohexylidenapramyxin (J2)

Hop chit tiéu dé (J2) [4,61g (93%)] thu duoc bing phuong phép twong tu
nhu vi du 1-(ii) st dung 5,40g (3,94mmol) hop chat tidu dé (J1) theo vi du 24-(i).
MS (ESI) m/z: 1284 (M+Na)".
Vi du 24-(iii): téng hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,6:2",3"-di-O-xyclohexyliden-6"-deoxy-6"-floapramyxin (J3)

Hop chét tiéu dé (J3) [896mg (92%)] thu dugc bang phuong phap twong tu
nhu vi du 12-(iii) va (iv) st dung 977mg (0,77mmol) hop chat tiéu dé (J2) theo vi
du 24-(ii).
MS (ESI) m/z: 1286 (M+Na)™.
Vi du 24-(iv): téng hop 6"-deoxy-6"-floapramyxin (J4)

Hop chét tiéu dé (J4) [133mg (55%)] thu duoc bang phwong phép tuong tu
nhu vi du 20-(viii) st dung 565mg (0,45mmol) hop chit tiéu dé (J3) theo vi du 24-
(iii).
MS (ESI) m/z: 542 (M+1)"; '"H NMR (25% ND3-D20, 500 MHz) : 8 3,85-4,05 (2H,
m, H-6"), 5,32 (1H, d, J = 4,5Hz, H-1') va 5,46 (1H, d, J = 4Hz, H-1").
Vi du 25: tong hop 2",3"-anhydro-1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-6"-O-
benzylsulfonyl-7'-N,6'-O-cacbonyl-5,6-O-xyclohexyliden-3"-epiapramyxin (K1),
1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-O-
xyclohexyliden-3",6"-dideoxy-3",6"-diiodoapramyxin (K2), 1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-O-xyclohexyliden-3",6"-
dideoxyapramyxin (K3) va 3",6"-dideoxyapramyxin (K4)
[Ho6a chit 56]
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Vidu 25-(i): téng hop 2",3"-anhydro-1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-6"-
O-benzylsulfonyl-7'-N,6'-O-cacbonyl-5,6-O-xyclohexyliden-3"-epiapramyxin
(K1)

Hop chat tiéu dé (K1) [926mg (96%)] thu duge bang phuong phép tuong tu
nhu vi du 20-(iv) st dung 850mg (0,73mmol) hop chit tiéu dé (G5) theo vi du 20-
(v).
MS (ESI) m/z: 1340 (M+Na)™.
Vi du 25-(ii): tdéng hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,6-O-xyclohexyliden-3",6"-dideoxy-3",6"-diiodoapramyxin (K2)

Hop chét tiéu d& (K2) [889mg (93%)] thu duoc bang phuong phap tuong tu
nhu vi du 14-(iii) st dung 900mg (0,68mmol) hop chét tiéu dé (K1) theo vi du 25-
(1).
MS (ESI) m/z: 1424 (M+Na)™.
Vi du 25-(iii): téng hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,6-O-xyclohexyliden-3",6"-dideoxyapramyxin (K3)

Hop chét tiéu dé (K3) [645mg (92%)] thu dugc bang phuwong phép tuong tu
nhu vi du 14-(iv) stt dung 850mg (0,61mmol) hop chat tiéu dé (K2) theo vi du 25-
(i1).
MS (ESI) m/z: 1172 (M+Na)™.
Vi du 25-(iv): téng hop 3",6"fdideoxyapramyxin (K4)

 Hop chit tiéu dé (K4) [155mg (59%)] thu dugc bang phuong phap tuong tu

nhu vi du 20-(viii) str dung 600mg (0,52mmol) hop chét tiéu dé (K3) theo vi du 25-
(iii).
MS (ESI) m/z: 508 (M+1)*; 'H NMR (25% ND3-D20O, 500 MHz): § 1,47 (3H, d,
CHs-6"), 1,99 (1H, q, H-3"ax), 2,27 (1H, dt, H-3"eq), 5,31 (1H, d, H-1") va 5,72
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(1H, d, H-1").

Vi du 26: tong hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-butoxycacbonyl)-
7'-N,6'-O-cacbonyl-5-clo-5-deoxy-5-epiapramyxin (L1), 1,3,2'-tris-N-
(benzyloxycacbonyl)-4"-N—(t—butoxycacbonyl)—7’-N,6'—O—oacbonyl-5,6”—diclo—
5,6"-dideoxy-5-epiapramyxin (L.2), 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)—7'—N,6'—O-cacbonyl-5,6"-dideoxyapramyxin (L3), 1,3,2"-tris-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6"-dideoxyapramyxin (L4) va 5,6"-
dideoxyapramyxin (L5)

[Hoa chit 57]
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Vi du 26-(i): téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-5-clo-5-deoxy-5-epiapramyxin (L1)

Dung dich diéu ché bing cich thém 3ml NaOMe-metanol SN vao 100mg
dung dich (0,067mmol) hop chét tiéu dé (E1) theo vi du 17-(i) hoa tan trong 2ml
metanol dugce dua vao phan ung & nhiét do phong trong 1 gio. Dung dich phan tmg
dugc trung hoa bang cach thém HCI 1IN va cd ddc dudi diéu kién &p suét giam va
phén can duoc rira bang nude. Phan cin tiép tuc dugc rira bang ete isopropyl va lam
kho dé thu duoc 65,9mg (91%) hop chét tiéu d& (I.1) dudi dang chét ran khong mau.
MS (ESI) m/z: 1108 (M+Na)".

Vi du 26-(ii): téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-5,6"-diclo-5,6"-dideoxy-5-epiapramyxin
(1.2)

Dung dich didu ché bang cach thém 1,1ml pyridin, 6,7ml cacbon tetraclorua va
1,81¢g triphenylphosphin vao dung dich chtra 1,50g (1,38mmol) hop chét tiéu dé (L1)
theo vi du 26-(1) hoa tan trong 30ml THF dugc dua vao phan tng & 50°C trong 2 gio.
Dung dich phan tng dugc ¢6 dic dudi ap sudt giam, va phan cin dugc hoa tan trong

cloroform. Lép hitu co dugc rira bing dung dich KHSO4 chtta nuge 5%, NaHCOs chira
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nuée 5% va nude mudi va duoc lam khod béng Na>SOs sau khi c6 ddc. Phéan cin duoc
finh sach bing ¢t séc ky silica gel (dung moi hién mau, CHCls:axeton = 1:1) dé thu
duoc 1,10g (72%) hop chat tiéu d& (1.2) dudi dang chat ran khong mau.

MS (ESI) m/z: 1126 (M+Na)™.

Vi du 26-(iii): tbng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-5,6"-dideoxyapramyxin (L.3)

Hop chét ticu d& (L3) [184mg (98%)] thu duoc béng phuong phép twong tu
nhu vi du 14-(iv) stt dung 200mg (0,18mmol) hop chét tiéu dé (L2) theo vi du 26-
(i1).

MS (ESI) m/z: 1058 (M+Na)".
Vi du 26-(iv): tong hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl—
5,6"-dideoxyapramyxin (L4)

Hop chét tiéu d& (I4) [147mg (79% du6i dang mudi TFA)] thu dugc bing
phuong phép twong tu nhu vi du 14-(vi) st dung 184mg (0,17mmol) hop chat tiéu
dé (1.3) theo vi du 26-(iii).

MS (ESI) m/z: 936 (M+1)".
Vi du 26-(v): téng hop 5,6"-dideoxyapramyxin (L5)

Hop chét tiéu dé (L5) [19,0mg (67%)] thu duoc bang phuong phap tuong
tw nhu vi du 8-(ii) stt dung 91,1mg (0,087mmol dudi dang mudi TFA) hop chét tiéu
dé (L4) theo vi du 26-(iv).

MS (ESI) m/z: 508 (M+1)"; '"H NMR (DCI-D20, 500 MHz): & 1,27 (3H, d, CHs-
6"), 1,42 (1H, g, H-5ax), 2,61 (1H, ddd, H-5eq), 5,29 (1H, d, H-1') va 5,37 (1H, d,
H-1").

Vi du 27: tong hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbony1-
5,6-O-xyclohexyliden-3"-deoxy-3"-iodoapramyxin (M1), 1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl -5,6-O-xyclohexyliden-3"-
deoxyapramyxin (M2), 2",6"-di-O-benzoyl-1,3,2",4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-O-xyclohexyliden-3"-
deoxyapramyxin (M3), 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxyapramyxin (M4), 5,2",6"-tri-O-
benzoyl-1,3,2",4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5-clo-5,3"-
dideoxy-5-epiapramyxin (M5), 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
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(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,3"-dideoxyapramyxin (M6) va 5,3"-
dideoxyapramyxin (M7)
[Hoa chit 58]
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Vi du 27-(1): tong hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,6-O-xyclohexyliden-3"-deoxy-3"-iodoapramyxin (M1)

Hop chat tiéu dé& (M1) [10,2g (93%)] thu duoc bang phuong phap twong tu
nhu vi du 14-(iii) st dung 9,92¢g (8,53mmol) hop chit tiéu dé (G5) theo vi du 20-
(v).

MS (ESI) m/z: 1314 (M+Na)".
Vi du 27-(ii): tong hop 1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl -5,6-O-xyclohexyliden-3"-deoxyapramyxin (M2)

Hop chét tiéu dé (M2) [8,08g (90%)] thu duoc bing phuong phap tuong tu
nhu vi du 14-(iv) stt dung 10,0g (7,74mmol) hop chét tiéu d& (M1) theo vi du 27-
(1).

MS (ESI) m/z: 1188 (M+Na)".

Vi du 27-(iii): tdng hop 2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-O-xyclohexyliden-3"-
deoxyapramyxin (M3)

Hop chit tidu d& (M3) [11,2g (97%)] dang chat rdn khong mau thu duoc
bing phuong phap tuong tu nhu vi du 12-(ii) s dung 50ml dung dich pyridin cta
hop chét tiéu d& (M2) [9,80g (8,4mmol)] theo vi du 27-(ii) va 4ml (3eq.) benzoyl
clorua.

MS (ESI) m/z: 1396 (M+Na)".
Vidu 27-(iv): téng hop 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
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(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxyapramyxin (M4)

Dung dich diéu ché bang cach hoa tan 11,0g (8mmol) hop chat tiéu dé (M3)
theo vi du 27-(iii) trong 50ml axit axetic 80% trong nudc dugc dua vao phan ing & 80°C
trong 30 phut. Dung dich phan tng dugc c6 ddc va 16p hitu co dugc trung hoa bing
NaHCO:; sau khi phén can duoc pha lodng bang etyl axetat, va tiép tuc duge rira bang
nuée va cd dac. Tiép do, dung dich diéu ché bing cach hoa tan phan cin trong S0ml
pyridin va thém 3,7ml (4eq.) benzoyl clorua vao hdn hop dang lanh d4 dugc dua vao
phan Ung dang lanh dé trong 35 phuat. Dung dich phan tmg duoc c¢6 dédc sau khi thém
nude va phan cin dugc pha lodng bang etyl axetat. L&p hitu co dugc ria lién tiép bang
béng KHSO4 chtra nudc 5%, NaHCO3 chira nude 5% va nude va co dédc dé thu duoc
11,1g (99%) hop chét tiéu d& (M4) dudi dang chat rin mau vang nhat.

MS (ESI) m/z: 1420 (M+Na)™.

Vidu 27-(v): téng hop 5,2",6"-tri-O-benzoyl-1,3,2",4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5-clo-5,3"-dideoxy-5-epiapramyxin
(M5)

Hop chét tidu d& (M5) [904mg (90%)] thu dugc bang phuong phép tuong
tu nhu vi du 17-(i) sir dung 1,00g (0,71mmol) hop chét tiu dé (M4) theo vi du 27-
(iv).

MS (ESI) m/z: 1438 (M+Na)".
Vidu 27-(vi): téng hop 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,3"-dideoxyapramyxin (M6)

Hop chét tiéu dé (M6) [762mg (89%)] thu dugc bang phuong phap tuong
tu nhu vi du 14-(iv) stt dung 880mg (0,62mmol) hop chét tiéu dé (M5) theo vi du
27-(v).

MS (ESI) m/z: 1404 (M+Na)".
Vi du 27-(vii): tong hop 5,3"-dideoxyapramyxin (M7)

Dung dich didu ché bing cach thém 0,2ml NaOMe-metanol 5N vao dung
dich 750mg (0,54mmol) hop chat tiéu dé (M6) theo vi du 27-(vi) hoa tan trong 10ml
metanol dugce dua vao phan Gng & nhiét d6 phong trong 2 gio. Sau khi phan Ung
hoan thanh, dung dich phan tmg dugc trung hoa bing axit clohydric 1N va ¢d dic
dudi ap sudt giam. Phan cin dugc hoa tan trong 10ml 1,4-dioxan 50% trong nudc.

Hdn hop duoc diéu ché bing cach thém 0,5ml axit axetic va mudi paladi duoc dua
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vao khtr xtic tac trong khi quyén hydro & nhiét do phong trong 10 gio. Dung dich
phan tng dugc trung hoa bang NH4OH va loc va dich loc duge ¢d dic. Phén cin
duoc hoa tan trong Sml nudc va lam nong dén 110°C va Sml dung dich kali hydroxit
IN duoc thém vao. Hon hop thu duoc duge duge lam nong trong 0,5 gio. Hon hop
phan ng dugc trung hoa bing cach thém HCI chra nudce 1N dang lanh dé va duge
tinh sach bing sic ky trao déi ion (CG50) dé thu dugc 121mg (44%) hop chat tiéu
dé (M7).

MS (ESI) m/z: 508 (M+1)"; '"H NMR (25% NDs3-D>0, 500 MHz) : 8 1,66 (1H, q,
H-5ax), 1,98 (1H, q, H-3"ax), 2,30 (1H, dt, H-3" eq), 2,68-2,75 (4H, m, H-5¢q va
7'-NMe), 5,30 (1H, d, H-1") va 5,69 (1H d, H-1").

Vidu 28: téng hgp 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxy-5-epiapramyxin (M8), 5,2",6"-
tri-O-benzoyl-1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,3"-
dideoxy-5-epi-5-floapramyxin (M8') va 3"-deoxy-5-epiapramyxin (M9)

[Hoa chit 59]
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Vi du 28-(i): téng hop 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxy-5-epiapramyxin (M8) va
5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,3"-dideoxy-5-epi-5-floapramyxin (M8')

Hop chét tiéu dé (M8) [1,12g (56%)] va (M8'") [445mg (22%)] thu duoc
bang phuong phép twong tu nhu vi du 12-(iii) stt dung 2,01g (1,43mmol) hop chét
tiéu d& (M4) theo vi du 27-(iv).

MS (ESI) m/z: (M8), 1420 (M+Na)*; (M8'), 1422 (M+Na)".
Vi du 28-(ii): tong hop 3"-deoxy-5-epiapramyxin (M9)

Hop chét tiéu d& (M9) [78,6mg (52%)] thu duoc bang phuong phép tuong

tu nhu vi du 27-(vii) st dung 410mg (0,29mmol) hop chit tiéu dé (M8) theo vi du
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28-(1).

MS (ESI) m/z: 524 (M+1)*; '"H NMR (25% ND3-D20, 500 MHz) : § 1,95 (1H, q, J
= 12,5Hz, H-3"ax), 2,27 (1H, dt, ] = 4 va 12,5Hz, H-3"eq), 4,51 (1H, t, J = 2,5Hz,
H-5), 5,21 (1H, d, J = 3,5Hz, H-1") va 5,51 (1H, J = 4Hz, d, H-1").

Vi du 29: téng hop 5,3"-dideoxy-5-epi-5-floapramyxin (M10)

[Héa chit 60]
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Hop chét tidu dé (M10) [70,5mg (50%)] thu duoc bang phuong phép tuong
tu nhu vi du 27-(vii) st dung 380mg (0,27mmol) hop chét tidu d& (M8") theo vi du
28-(1).
MS (ESI) m/z: 526 (M+1)"; 'TH NMR (25% ND3-D20, 500 MHz) : 6 1,95 (1H, q, J
= 12,5Hz, H-3"ax), 2,30 (1H, dt, J = 4 va 12,5Hz, H-3"eq), 5,28 (1H, d, J = 3,5Hz,
H-1'), 5,35 (1H, br d, J = 55Hz, H-5) va 5,51 (1H, d, J = 4Hz, H-1").
Vi du 30: tdng hop 5,2",6"-tri-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxy-5-O-mesylapramyxin (N1),
5,6-anhydro-2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-7'-N,6'-
O-cacbonyl-3"-deoxy-5-epiapramyxin (N2), 2",6"-di-O-benzoyl-1,3,2",4"-tetrakis-
N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-6,3"-dideoxy-5,6-diepi-6-
iodoapramyxin (N3), 2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-6,3"-dideoxy-5-epiapramyxin (N4), va
6,3"-dideoxy-5-epiapramyxin (N5)

;
/ A
[Hoa chéit 61]
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Vi du 30-(i): tdng hop 5,2",6"-tri-O-benzoyl-1,3,2",4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxy-5-O-mesylapramyxin (N1)
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Hop chat tiéu dé& (N1) [2,31g (97%)] thu duogc bing phuong phéap tuong tu
nhu vi du 14-(i) stt dung 2,25g (1,61mmol) hop chat tidu dé (M4) theo vi du 27-(v).
MS (ESI) m/z: 1498 (M+Na)*.

Vi du 30-(ii): tbng hop 5,6-anhydro-2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-3"-deoxy-5-epiapramyxin (N2)

Hop chét tiéu dé (N2) [1,46g (82%)] thu duoc bang phuong phép tuong tu
nhu vi du 14-(ii) sir dung 2,02¢g (1,40mmol) hgp chét tiéu dé& (N1) theo vi du 30-(i).
MS (ESI) m/z: 1298 (M+Na)".

Vi du 30-(iii): téng hop 2",6"-di-O-benzoyl-1,3,2",4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-6,3"-dideoxy-5,6-diepi-6-
iodoapramyxin (N3)

Hop chét tiéu d& (N3) [1,37g (92%)] thu dugc bang phuong phap twong tu
nhu vi du 14-(iii) sir dung 1,35g (1,06mmol) hop chét tiéu dé (N2) theo vi du 30-
(i1).

MS (ESI) m/z: 1426 (M+Na)".
Vi du 30-(iv): téng hop 2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-6,3"-dideoxy-5-epiapramyxin (N4)

Hop chét tiéu dé (N4) [331mg (88%)] thu dugc bang phuong phap tuong tu
nhu vi du 14-(iv) st dung 417mg (0,29mmol) hop chat tiéu dé (N3) theo vi du 30-
(1ii).

MS (ESI) m/z: 1300 (M+Na)".
Vi du 30-(v): tdng hop 6,3"-dideoxy-5-epiapramyxin (N5)

Hop chit tiéu dé& (N5) [66,8mg (55%)] thu duoc bang phuong phap tuong
tu nhu vi du 27-(vii) st dung 310mg (0,24mmol) hop chat tiéu d& (N4) theo vi du
30-(iv).

MS (ESI) m/z: 508 (M+1)"; '"H NMR (25% ND3-D,0, 500 MHz) : § 1,37 (1H, g, J
= 12,5Hz, H-6ax), 1,62 (1H, t, J = 12,5Hz, H-6eq), 1,93 (1H, q, J = 12,5Hz, H-
3"ax), 2,33 (1H, dt, J = 4 va 12,5Hz, H-3"eq), 4,57 (2H, br s, H-5 va H-6"), 5.24
(1H, d, J =3Hz, H-1") va 5.50 (1H, d, J = 3,5Hz, H-1").

Vidu31: téng hop 2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-(benzyloxycacbonyl)-
7'-N,6'-O-cacbonyl-5,6,3"-trit oxy-5-enoapramyxin (N6) va 5,6,3"-
trideoxyapramyxin (N7)
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Vi du 31-(i): téng hop 2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6,3"-trit oxy-5-enoapramyxin (N6)

Dung dich diéu ché bang cach thém 200mg benzylsulfonyl clorua ¢ -10 dén 0°C
vao dung dich chtra 952mg (0,67mmol) hop chét tiéu dé (N3) theo vi du 30-(iii) hoa tan
trong 5ml pyridin dugc dua vao phan tng ¢ cung nhiét do nhu duge dé cap ¢ trén trong
1 gio. Sau do, 0,5ml nude dugce thém vao dung dich phan Gng va hdn hop duoc lam
nong & 80°C trong 2 gio. Dung dich phén ung duoc cd dac, va két taa thu duogc tu viéc
thém nude duoc loc. Sau do, két tia duoc tinh sach bing cot sic ky silica gel (dung moi
hién mau, CHCl;:MeOH = 30:1) dé thu duoc 578mg (67%) hop chét tiéu dé (N6).

MS (ESI) m/z: 1282 (M+Na)".
Vi du 31-(ii): tong hop 5,6,3"-trideoxyapramyxin (N7)

Hop chit tidu dé& (N7) [81,3mg (61%)] thu duoc bing phuong phap tuong
tu nhu vi du 27-(vii) stt dung 480mg (0,27mmol) hop chit tiéu dé& (N6) theo vi du
31-(i).

MS (ESI) m/z: 492 (M+1)*. 'H NMR (25% ND;-D20, 500 MHz): § 1,60 (1H, q, J
= 12,5Hz, H-6ax), 1,65 (1H, q, J = 12Hz, H-5ax), 1,95 (1H, q, ] = 12,5Hz, H-3"ax),
2,20-2,32 (2H, m, H-6eq va H-3" eq), 2,29 (1H, m, H-6eq), 5,37 (1H, d, J=3,6 Hz,
H-1") va 5,69 (1H, d, J=3,9 Hz, H-1").

Vi du 32: téng hop 5-azit-2",6"-di-O-benzoyl-1,3,2',4"-tetrakis-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,3"-dideoxy-5-epiapramyxin (N8) va 5-
amino-5,3"-dideoxy-5-epiapramyxin (N9)

[Hoa chat 63]
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Vi du 32-(i): téng hop 5-azit—2",6"-di-O—benzoyl-1,3,2',4"-tetrakis—N—
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,3"-dideoxy-5-epiapramyxin (N8)
Hop chét tiéu dé (N8) [375mg (70%)] thu dugc bang phuong phap tuong tu
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nhu vi du 16-(i) st dung 552mg (0,37mmol) hop chit tiéu dé (N1) theo vi du 30-
(i).

MS (ESI) m/z: 1445 (M+Na)".

Vi du 32-(ii): tdng hop S-amino-5,3"-dideoxy-5-epiapramyxin (N9)

Hop chét tidu d& (N9) [66,8mg (55%)] thu duoc bing phuong phdp tuong
tu nhu vi du 27-(vii) st dung 322mg (0,23mmol) hop chét tiéu d& (N8) theo vi du
32-(1).

MS (ESI) m/z: 523 (M+1)"; 1H NMR (25% ND3-D20, 500 MHz) : 6 1,95 (1H, q, J
= 12,5Hz, H-3"ax), 2,30 (1H, dt, J = 4 va 12,5Hz, H-3"eq), 3,93-4,05 (5H, m, H-
2" -5' -3", -5 va-5"), 5,36 (1H, d, J=3,6 Hz, H-1") va 5,73 (1H, d, J=3,9 Hz, H-1").
Vi du 33: téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-
N,6"-O-cacbonyl-2"-deoxy-2",3"-diepi-5,6-O-xyclohexyliden-3"-iodoapramyxin
(01), 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-N,6"-O-cacbonyl-
2"-deoxy-5,6-O-xyclohexyliden-3"-epiapramyxin (02), 6,3"-di-O-benzoyl-1,3,2'-
tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-N,6"-O-cacbonyl-2"-deoxy-
3"-epiapramyxin (O3), 6,3"-di-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-
N,6'-O-cacbonyl-4"-N,6"-O-cacbonyl-5,2"-dideoxy-5,3"-diepi-5-floapramyxin
(04) va 5,2"-dideoxy-5,3"-diepi-5-floapramyxin (O5)

[Hoa chit 64]
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Vi du 33-(i): tong hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-

N,6"-O-cacbonyl-2"-deoxy-2",3"-diepi-5,6-O-xyclohexyliden-3"-iodoapramyxin
(01)

Hop chét tiéu dé (O1) [5,70g (91%)] thu dugc bing phuong phép tuong tu
nhu vi du 14-(iii) st dung 5,60g (5,30mmol) hop chat tiéu dé (11) theo vi du 23-(i).
MS (ESI) m/z: 1206 (M+Na)™.
Vi du 33-(ii): tong hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-
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N,6"-O-cacbonyl-2"-deoxy-3,6-O-xyclohexyliden-3"-epiapramyxin (O2)

Hop chit tiéu dé (02) [4,94g (99%)] thu duoc bang phuong phép tuong tu
nhu vi du 14-(iv) st dung 5,55g (4,70mmol) hop chét tiéu dé (O1) theo vi du 33-
(i).

MS (ESI) m/z: 1080 (M+Na)".
Vi du 33-(iii): tdng hop 6,3"-di-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-
N,6'-O-cacbonyl-4"-N,6"-O-cacbonyl-2"-deoxy-3"-epiapramyxin (O3)

Hop chét tiéu dé (03) [5,09g (94%)] thu dugc bang phuong phép tuong tu
nhu vi du 27-(iv) st dung 4,85g (4,59mmol) hop chat tiéu dé (02) theo vi du 33-
(i1).

MS (ESI) m/z: 1208 (M+Na)".

Vi du 33-(iv): téng hop 6,3"-di-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-
N,6'-O-cacbonyl-4"-N,6"-O-cacbonyl-5,2"-dideoxy-5,3"-diepi-5-floapramyxin
(04)

Hop chat tiéu dé (04) [332mg (33%)] thu dugc bang phuong phap tuong tu
nhu vi du 12-(iii) va (iv) st dung 1,00g (0,84mmol) hop chét tieu dé (O3) theo vi
du 33-(iii). ‘

MS (ESI) m/z: 1210 (M+Na)™.
Vi du 33-(v): tdng hop 5,2"-dideoxy-5,3"-diepi-5-floapramyxin (O5)

Hop chét tiéu dé (05) [48,5mg (37%)] thu dugc bing phuong phép tuong
tu nhu vi du 27-(vii) sit dung 300mg (0,25mmol) hop chat tiéu dé& (04) theo vi du
33-(iv).

MS (ESI) m/z: 526 (M+1)"; '"H NMR (25% ND3-D,0, 500 MHz): 6 2,30-2,40 (1H,
m, H-2"ax), 2,37 (1H, dt, H-2"eq), 4,30 (1H, dd, H-3"), 5,31 (1H, d, H-1"), 5,35
(1H, d, H-5) va 5,60 (1H, d, H-1").

Vi du 34: téng hop 6,2",6"-tri-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-
N,6'-O-cacbonyl-4"-N,3"-O-cacbonyl-3"-epiapramyxin (P1), 6,2",6"-tri-O-
benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-N,3"-O-
cacbonyl-3"-epi-5-O-mesylapramyxin (P2), 5-O-axetyl-6,2",6"-tri-O-benzoyl-
1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-N,3"-O-cacbonyl-5,3"-
diepiapramyxin (P3) va 5,3"-diepiapramyxin (P4)

[Hoa chit 65]
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Vi du 34-(i): téng hop 6,2",6"-tri-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-
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7'-N,6'-O-cacbonyl-4"-N,3"-O-cacbonyl-3"-epiapramyxin (P1)

Hop chit tiéu dé (P1) [3,02g (54%)] thu duoc bang phuong phap tuong tu
nhu vi du 27-(iv) st dung 2,60g (2,41mmol) hop chat tiéu dé (H2) theo vi du 22-
(11).

MS (ESI) m/z: 1328 (M+Na)".
Vi du 34-(ii): tong hop 6,2",6"-tri-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-
7'-N,6'-O-cacbonyl-4"-N,3"-O-cacbonyl-3"-epi-5-O-mesylapramyxin (P2)

Hop chit tidu dé& (P2) [3,05g (95%)] thu dugc bing phuong phap twong tu
nhu vi du 14-(i) st dung 2,92¢g (2,24mmol) hop chit tiéu dé (P1) theo vi du 34-(i).
MS (ESI) m/z: 1406 (M+Na)".

Vi du 34-(i11): téng hop 5-O-axetyl-6,2",6"-tri-O-benzoyl-1,3,2'-tris-N-
(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-4"-N,3"-O-cacbonyl-5,3"-
diepiapramyxin (P3)

Dung dich didu ché bang cdch thém 74 5mg xesi axetat vao dung dich chira 1,47g
(1,06mmol) hop chat tidu dé (P2) theo vi du 34-(ii) hoa tan trong 15ml DMF duoc dua
vao phan tmg at 90°C trong 5 gio. Etyl axetat duoc thém vao dung dich phan tng va
hdn duogc rira bang nude 2 lan va cb dic dudi ap suét giam. Phan cin tao thanh duoc
tinh sach bing cot séc ky silica gel (dung modi hién mau, CHCl3:McOH = 40:1) dé thu
duoc 1,07g (75%) hop chét tidu dé (P3).

MS (ESI) m/z: 1370 (M+Na)".
Vi du 34-(iv): téng hop 5,3"-diepiapramyxin (P4)

Hop chit tiéu d& (P4) [168mg (48%)] thu dugc bing phuong phap tuong tu
nhu vi du 27-(vii) st dung 886mg (0,66mmol) hop chit tiéu dé (P3) theo vi du 34-
(1ii).

MS (ESI) m/z: 540 (M+1)";
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'H NMR (25% NDs-D,0, 500 MHz): 8 1,92 (1H, q, H-2"ax), 4,18 (1H, t, H-3"),
4,48 (1H, t, H-5), 5,32 (1H, d, H-1") va 5,46 (1, d, H-1").

Vi du 35: téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-butoxycacbonyl)-
7'-N,6'-O-cacbonyl-6-deoxy-5-epiapramyxin (Q1), 1,3,2'-tris-N-
(benzyloxycacbonyl)-4"-N-(t-butoxycacbonyl)-7'-N,6'-O-cacbonyl-6"-clo-6,6"-
dideoxy-5-epiapramyxin (Q2), 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-6,6"-dideoxy-5-epiapramyxin (Q3) va 6,6"-
dideoxy-5-epiapramyxin (Q4)

[Hoéa chit 66]
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Vi du 35-(i): téng hop 1,3,2'-tris—N-(benzyloxycacbonyl)—4"-N—(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-6-deoxy-5-epiapramyxin (Q1)

Dung dich diéu ché bing cach thém 0,3ml NaOMe-metanol SN vao dung
dich 2,01g (1,5mmol) hop chét tiéu d& (C4) theo vi du 14-(iv) hoa tan trong 20ml
MeOH duogc dua vao phan ing & nhiét d6 phong trong 2 gi¢. Dung dich phan tng
duoc ¢6 dic dudi ap sudt giam sau khi trung hoa bang HCI IN dang lanh d4, va
phén cin dugc rira bang nude. Phan cin duoc rua tiép bang ete isopropyl va lam
kho dudi didu kién 4p suét giam dé thu duoc 1,45g (92%) hop chit tidu dé (Q1)
duéi dang chat ran khong mau.

MS(ESDm/z: 1074 (M+Na)".
Vi du 35-(ii): tong hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-6"-clo-6,6"-dideoxy-5-epiapramyxin (Q2)

Hop chét tidu dé (Q2) [804mg (87%)] thu dugc bang phuong phdp tuong tu
nhu vi du 26-(ii) st dung 965mg (0,86mmol) hop chét tiéu dé (Q1) theo vi du 35-
(i).

MS (ESI) m/z: 1092 (M+Na)".
Vi du 35-(iii): tong hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
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butoxycacbonyl)-7'-N,6'-O-cacbonyl-6,6"-dideoxy-5-epiapramyxin (Q3)

Hop chét tiéu dé (Q3) (706mg (93%)) thu duoc bing phuong phép tuong tu
nhu vi du 14-(iv) st dung 785mg (0,73mmol) hop chat tiéu dé (Q2) theo vi du 35-
(i1).
MS (ESI) m/z: 1058 (M+Na)".
Vi du 35-(iv): téng hop 6,6"-dideoxy-5-epiapramyxin (Q4)

Hop chit tidu dé (Q4) (143mg (41%)) thu dugce bang phuong phép tuong tu
nhu vi du 6-(iii) st dung 702mg (0,68mmol) hop chét tiéu dé (Q3) theo vi du 35-
(iii).
MS (ESI) m/z: 508 (M+1)"; '"H NMR (25% NDs3-D20, 500 MHz): 6 1,32 (1H, q, J
=12,5Hz, H-6ax), 1,43 (3H, d, H-6"), 1,52 (1H, t, J = 12,5Hz, H-6eq), 4,49 (2H, br
s, H-5 va H-6"), 5,16 (1H, d, J = 3,5Hz, H-1") va 5,47 (1H, d, J = 3,5Hz, H-1").
Vi du 36: téng hop 2",3",6"-tri-O-benzoyl-1,3,2'-tris-N-(benzyloxycacbonyl)-4"-
N-(t-butoxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-dideoxy-5-enoapramyxin (R1),
1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-butoxycacbonyl)-7'-N,6'-O-cacbonyl-
5,6-dideoxy-5-enoapramyxin (R2), 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-6"-clo-5-eno-5,6,6"-trideoxyapramyxin
(R3), 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-butoxycacbonyl)-7"-N,6'-O-
cacbonyl-5-eno—5,6,6"-trideoxyapramyxin (R4) va 5-eno—5,6,6"-
trideoxyapramyxin (R5)
[Hoa chit 67]
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Vi du 36-(i): téng hop 2",3”,6"-tri-O—benzoy1-1,3,2'—tris—N—(benzyloxycacbonyl)-

4"-N-(t-butoxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-dideoxy-5-enoapramyxin (R1)
Hop chét tidu d& (R1) (2,24g (82%)) thu duge bang phuong phép tuong tu

nhu vi du 31-(i) stt dung 3,01g (2,02mmol) hop chit tidu d& (C3) theo vi du 14-(iii).

MS (ESI) m/z: 1368 (M+Na)".

Vi du 36-(ii): tbng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
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butoxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-dideoxy-5-enoapramyxin (R2)

Hop chat tiéu dé (R2) (1,51g (98%)) thu duoc bang phuong phdp tuong tu
nhu vi du 26-(i) stt dung 2,02¢g (1,50mmol) hop chit tiu dé (R1) theo vi du 36-(i).
MS (ESI) m/z: 1056 (M+Na)™.

Vi du 36-(iii): tdng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-6"-clo-5-eno—5,6,6"-trideoxyapramyxin (R3)

Hop chét tiéu dé (R3) (1,22g (85%)) thu duoc bang phuong phdp twong tu
nhu vi du 26-(ii) st dung 1,40g (1,36mmol) hop chét tiéu dé (R2) theo vi du 36-
(i1).

MS (ESI) m/z: 1074 (M+Na)".
Vi du 36-(iv): téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-4"-N-(t-
butoxycacbonyl)-7'-N,6'-O-cacbonyl-5-eno—5,6,6"-trideoxyapramyxin (R4)

Hop chét tiéu dé (R4) [976mg (91%)] thu dugc bang phuong phap tuong tu
nhu vi du 14-(iv) st dung 1,10g (1,05mmol) hop chat tieu d& (R3) theo vi du 36-
(iii).

MS (ESI) m/z: 1040 (M+Na)".
Vi du 36-(v): tong hop 5-eno-5,6,6"-trideoxyapramyxin (R5)

Hdn hop dugc didu ché bang cach thém 500mg kim loai natri va dung dich chira
1,00g (0,98mmol) hop chét tiéu dé (R4) theo vi du 36-(iv) hoa tan trong Sml THF to
50ml amoniac 16ng & -50°C dugc dua vao phan ung ¢ cing nhiét do nhu dé cap o trén
trong 0,5 gid. MeOH dugc thém vao dung dich phan tmg cho dén khi mau cta dung
dich tr¢ nén trong sudt va co dic. Hon hop duoc diéu ché béng cach thém 10ml nudc
vao phan cin duge 1am néng & 110°C trong 0,5 gid. Sau khi phan tng hoan thanh, hdn
hop phan tng dugc trung hoa bang cach thém HCI chita nuéc 1IN dang lanh da va tinh
sach bing cot séc ky trao ddi ion (CGS50) dé thu dugc 186mg (39%) hop cht ticu dé
(RS).

MS (ESI) m/z: 490 (M+1)"; '"H NMR (25% ND3-D,0, 500 MHz): & 1,44 (3H, d, H-
6"), 5.25 (1H, d, H-1", 5,51 (1H, d, H-1") va 6.03 (2H, s, H-5 va H-6).

Vi du 37: téng hop 5,6,6"-trideoxyapramyxin (R6)

[Hoa chat 68]

-03-



34089

0 o
HaN
" Ho Ny, OH HNTo ~,, OH
HO NH Ho NH
-
o ° e O

R5 HaN Om““z R6 HaN o/wzm/wz

Hon hop duogc diéu ché bing cach thém platin oxit vao dung dich chira nudc
10ml chtta 100mg (0,20mmol) hop chét tiéu dé (RS) theo vi du 36-(v) dugc dua vao
phéan tng khir xtc tac trong khi quyén hydro & nhiét do phong trong gid. Sau khi loc,
dung dich phan ung dugc tinh sach bing cot sdc ky trao ddi ion (CGS0) dé thu duoc
92,1mg (92%) hop chit tiéu dé (R6).
MS (ESI) m/z: 492 (M+1)"; '"H NMR (25% NDs3-D20, 500 MHz): 6 1,46 (3H, d, H-
6"), 1,42-1,67 (3H, m, H-2ax, -6ax va -5ax), 2,25 (1H, m, H-6¢eq), 2,41-2,52 (2H,
m, H-3' eq va -5eq), 5,34 (1H, d, H-1') va 5,70 (1H, d, H-1").
Vi du 38: téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5-
deoxyapramyxin (S-a), 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5-deoxyapramyxin (S2-a) va 5-deoxy-4"-N-metylapramyxin (S1-a)
[Hoa chit 69]
el e NSNS S = IR < o1

N
E1 °
_NHCbz %NHCM O%Nh

NHCbz
oH OH
L om: OH

Vi du 38-(i): téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5-
deoxyapramyxin (S-a)

Hop chat tiéu d& (S-a) [939mg (93% dudi dang mudi TFA)] thu dugc bing
phuong phap twong tu nhu vi du 14-(iv) va vi du 12-(v) sir dung 1,46g (0,97mmol)
hop chét tiéu dé (E1) theo vi du 17-(i).

MS (ESI) m/z: 974 (M+Na)".
Vi du 38-(ii): tong hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5-deoxyapramyxin (S2-a)

Hop chét tiéu dé (S2-a) [209mg (95%)] dang chét rdn khong mau thu dugc
bing phuong phap twong tu nhu vi du 1-(iv) s dung 22 1mg (0,21 mmol dang mudi
TFA) hop chét tiéu dé (S-a) theo vi du 38-(i).

MS (ESI) m/z: 1064 (M+Na)*.
Vi du 38-(iii): tdng hop 5-deoxy-4"-N-metylapramyxin (S1-a)

Hop chét tiéu dé (S1-a) [38mg (47%)] thu duge bang phuong phép tuong
ty nhu vi du 1-(v) st dung 150mg (0,15mmol) hop chit tiéu dé (S2-a) theo vi du
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38-(ii).

MS (ESI) m/z: 538 (M+H)";

"H NMR (25% NDs-D,0, 500 MHz): 8 1,65 (1H, q, H-5ax), 2,64-2,79 (7H, m, H-
Seq, 7' -NMe va 4"-NMe), 5,29 (1H, d, H-1") va 5,67 (1H, d, H-1").

Vi du 39: téng hop 4"-N-(2-aminoetyl)-5-deoxyapramyxin (S1-b)

[Hoa chat 70]

H (o}

° HO
BnHN 0 >\\ HoN o~ o
HO NN N
N HHO ~ OH
HO N HO NH
° o) 0 —_— o o 0
S2-a CozhN | NHCbz S1-b NH,

NHCbz ¢}

NH
OH 2

on
Hop chit tiéu dé (S1-b) [34mg (72%)] thu duoc bang phwong phdp tuong

tu nhu vi du 3 st dung 96mg (0,09mmol) hop chit tidu dé (S2-a) theo vi du 38-(ii)

va 18mg N-Boc-2-aminoaxetaldehyt.

MS (ESI) m/z: 567 (M+1)";

'"H NMR (25% NDs-D>0, 500 MHz) : 8 1,66 (1H, q, H-5ax), 2,68-2,78 (4H, m, H-

Seq va 7'-NMe), 2,92 (1H, t, H-4"), 3,01-3,13[5H, m, H-1 va 4" -NH2Et(B, a)], 5,30

(1H, d, H-1") va 5,69 (1H, d, H-1").

Vi du 40: téng hop 4"-N-(3-aminopropyl)-5-deoxyapramyxin (S1-c)

[Hoéa chét 71]

HO o 0 Ho
BnHN
HO ~ >\O HZN/\/\N 0
Ho | HHO ~n
S o HO
0 — AW o
S2-a CbzHN NHCbz S1-¢ NH,

NHCbz
OH

NH,
OH

Hop chét tidu dé (S1-c) [62,5mg (53%)] thu duoc bing phuong phép tuong
tu nhu vi du 1-(v) st dung 200mg (0,2mmol dudi dang mubi TFA) hop chét tiéu dé
(S2-a) theo vi du 38-(i) va 48mg 3-[(benzyloxycacbonyl)amino] propionaldehyt.
MS (ESI) m/z: 581 (M+1)"; '"H NMR (25% ND3-D0, 500 MHz): & 1,91-2,05[2H,
m, 4"-NH.Pr(B) va H-3'ax], 2,65-2,78 (4H, m, H-5eq va 7'-NMe), 2.88 (1H, t, H-
4"y, 2,94-3,09[6H, m, H-1, -7' va 4"-NHzPr (o, v)], 3.63 (1H, dd, H-6), 5.28 (1H, d,
H-1")va 5,67 (1H, d, H-1").

Vi du 41: téng hop 4"-N-(1,3-diaminopropan-2-yl)-5-deoxyapramyxin (S1-d)
[Hoa chit 72]
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HO o o] \J\ HO
HaN H,N
ZHE&' \N>ko Nto
0
o
S-a CbzHN NHCbz S1:?%ﬁ NH,
o HaN o/m/

NHCbz

NH
OH z

on
Hop chét tidu dé (S1-d) [70,5mg (59%)] thu duoc bang phuong phép twong
tu nhu vi du 1-(v) st dung 190mg (0,2mmol duéi dang mudi TFA) hop chit tidu dé
(S-a) theo vi du 38-(1) va 90mg 1,3-bis[(benzyloxycacbonyl)amiﬁo]propan—2—on.
MS (ESI) m/z: 596 (M+1)"; '"H NMR (DCI-D,0, 500 MHz) : § 1,45 (1H, q, J =
12Hz, H-5ax), 1,75 (1H, q, J = 12,5Hz, H-2ax), 2,01 (1H, q, ] = 12Hz, H-3"ax), 2,35
(1H, dt, J = 4,5, 4,5 va 12Hz, H-3'eq), 2,45 (1H, dt, ] = 4, 4 va 12,5Hz, H-2eq),
2,67 (1H, t, ] = 10Hz, H-4"), 2,75 (3H, s, NCH3), 3,34 (1H, dd, J = 3 va 8,5Hz, H-
7, 4,55 (1H, t, ] = 3Hz, H-6"), 5,13 (1H, d, J = 8,5Hz, H-8"), 5,35 (1H, d, J = 3,8Hz,
H-1"va 5,38 (1H, d, ] = 4Hz, H-1").
Vi du 42: tong hop 4"-deamino-5-deoxy-4"-guanidinoapramyxin (S1-¢)
[Hoa chét 73]

HO 0 NH
Ha & )\ H,N NHO K

HO ~N © 2% NHo ~.. OH

HO NH

o o Ho |
o —_— o )
S-a CbzHN NHCbz Sl-e N NH,
N ?

NHCbz o/m/
o NH,

Hop chét tidu dé (S1-e) [76,2mg (45%)] thu dugc bing phuong phép tuong
tw nhu vi du 10 st dung 290mg (0,3mmol dudi dang mudi TFA) hop chét tiéu dé
(S-a) theo vi du 38-(i) va 310mg chit thr Goodman.

MS (ESI) m/z: 566 (M+1)"; '"H NMR (DCI-D>0, 500 MHz): § 1,76 (1H, q, H-5ax),
2,46 (1H, ddd, H-5¢q), 5,36 (1H, d, H-1") va 5.45 (1H, d, H-1"),

3C NMR (DCI-D20, 125 MHz): 6 157.52 (C=NH).

Vi du 43: tdng hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5-epiapramyxin (S2-b) va 5-epi-4"-N-metylapramyxin (S1-f)

[Hoa chit 74]

HO 0 Ho 0 ]
BnHN
HoN ° }\O Hg% \N)\o
HO ~ Ho |
HO N O’T o /ﬁ
[e) o —_— \, -
°© NHCbz

CbzHN
NHCbz S1-f
- S2-b O%Nmbz
Cbz
-~ Ty oH
OH

Vi du 43-(1): téng hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-

B4 CbzHN o
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cacbonyl-5-epiapramyxin (S2-b)

Hop chét tieu dé (S2-b) [2,34g (96%)] dang chét ran khong mau thu dwoc
bing phuong phép twong tu nhu vi du 1-(iv) sir dung 2,52g (2,3mmol dudi dang
mudi TFA) hop chét tiéu dé (B4) theo vi du 12-(v).

MS (ESI) m/z: 1080 (M+Na)".
Vi du 43-(ii): tong hop S-epi-4"-N-metylapramyxin (S1-f)

Hop chét tiéu dé (S1-f) [113mg (72%)] thu duge bang phuong phap tuong
tu nhu vi du 1-(v) st dung 320mg (0,30mmol) hop chit tiéu dé (S2-b) theo vi du
43-(i) va 0,1ml formalin 37% .

MS (ESI) m/z: 554 (M+1)"; '"H NMR (25% ND3-D20, 500 MHz) : & 2,77 (6H, s,
4"-NMe va 7'-NMe), 4,55 (1H, t, H-5), 5,35 (1H, d, H-1") va 5,68 (1H, d, H-1").
Vi du 44: tong hop 4"-N-(2-aminoetyl)-5-epiapramyxin (S1-g)

[Hoa chit 75]

HO
HO (o] HzN\/\ le)
BnHN 0 Nto OH
Hg&y \N>Ko H 5 NH
HO o

o]

o ° o (o}
CbzHN NHCbz St-g HaN e
S2-b O%NHC& WNHZ
OH OH

oh
Hop chét tidu dé (S1-g) [94,5mg (51%)] thu duoc bang phuong phép tuong

tu nhu vi du 3 st dung 342mg (0,32mmol) hop chét tieu dé (S2-b) theo vi du 43-(i)

va 52mg N-Boc-2-aminoaxetaldehyt.

MS (ESI) m/z: 583 (M+1)*; "H NMR (25% ND3-D20, 500 MHz) : 8 3,02-3,14 (41,

m, 4"-NHEt(B, a)), 4,57 (1H, m, H-5), 5,34 (1H, d, H-1) va 5,70 (1H, d, H-1").

Vi du 45: tong hop 4"-N-(3-aminopropyl)-5-epiapramyxin (S1-h)

[Hoa chit 76]

0 3\ H N/\/\NF%%
BnHN 2 HO OH
H ~
HO Y (0] Ho NH
o (0]

HO o

o Q . o]
NH
NHCbz HaN 2
_ CbzHN o S1-h o) NH
S2-b NHCbz o 2
OH OH

OH
Hop chét tiéu dé (S1-h) [87,1mg (48%)] thu dugc bing phuong phap twong

tu nhu vi du 1-(v) st dung 333mg (0,31mmol) hop chit tiéu dé (S2-b) theo vi du

43-(i) va 80mg 3-[(benzyloxycacbonyl)amino|propionaldehyt.

MS (ESD) m/z: 597 (M+1)"; "H NMR (25% ND3-D20, 500 MHz): & 1,98[2H, m, 4"-

NH2Pr(B)], 2,92-3,08 (5H, m, H-7' va 4"-NHzPr(a, 7)), 4,65 (1H, m, H-5), 5,33 (1H,
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d, H-1') va 5,66 (1H, d, H-1").
Vi du 46: tong hop 4"-N-(1,3-diaminopropan-2-yl)-5-epiapramyxin (S1-i)
[Hoa chit 77]

HoN
HO 0 qu\)\ Ho
Hﬁ:‘o Q Nho
o

HO

o]
H,N NH,

cbzHN | NHCbz 5

Hop chét tidu dé (S1-1) [73,4mg (54%)] thu dugc bang phuong phdp tuong
tu nhu vi du 1-(v) st dung 250mg (0,23mmol dudi dang mubdi TFA) hop chat tiéu
dé (B4) theo vi du 12-(v) va 90mg 1,3-bis[(benzyloxycacbonyl)amino]propan-2-on.
MS (ESI) m/z: 596 (M+1)"; "H NMR (mubdi TFA , 500 MHz, D20): § 1,70 (1H, q,
J = 12,5Hz, H-2ax), 2,03 (1H, q, J = 12Hz, H-3"ax), 2,36 (1H, dt, J = 4,5, 4,5 va
12Hz, H-3'eq), 2,43 (1H, dt, J = 4,5, 45 va 12,5Hz, H-2eq), 2,65 (1H, t, J = 10Hz,
H-4"), 2,73 (3H, s, NCH3), 3,29 (1H, dd, J = 3 va 8,5Hz, H-7"), 3,95 (1H, dd, J =
2,5 va 11Hz, H-4), 4,46 (1H, t, J = 2,5Hz, H-5¢q), 4,50 (1H, t, J = 3Hz, H-6"), 5,16
(1H, d, J = 8,5Hz, H-8") va 5,37 (2H, d, J = 4Hz, H-1' va H-1").
Vi du 47: tong hop 4"-deamino-5-epi-4"-guanidinoapramyxin (S1-j)
[Hoa chit 78]

Ho 0 A °
H,N [} HzN Nto
2 Ho )\ H ~ OH

o o o] I o]
) % NHCbz H:N Nt
B4

CbzHN S14 o
O%Nncn on NH,

Hop chét tiéu dé (S1-j) [65,8mg (43%)] thu dugc bang phuong phép twong
tu nhu vi du 10 st dung 285mg (0,26mmol dudi dang mudi TFA) hop chét tiéu dé
(B4) theo vi du 12-(v) va 273mg chit thtr Goodman.

MS (ESI) m/z: 550 (M+1)"; "TH NMR (mubi TFA, 500 MHz, D>0): § 1,71 (1H, q, J
= 12,5Hz, H-2ax), 2,05 (1H, q, ] = 12Hz, H-3" ax), 2,38 (1H, dt, J = 4.5, 4.5 va
12Hz, H-3'eq), 2,46 (1H, dt, J = 4,5, 4,5 va 12,5Hz, H-2eq), 2,75 (3H, s, NCH3),
3,31 (1H, dd, J = 3 va 8,5Hz, H-7"), 3,52 (1H, t, ] = 10Hz, H-4"), 4,47 (1H, khong
dang ké brt, J = ~2,5Hz, H-5), 4,51 (1H, khong dang ké br t, J = ~3Hz, H-6"), 5,19
(1H, d, J = 8,5Hz, H-8"), 5,39 (1H, d, J = 3,8Hz, H-1") va 5,45 (1H, d, J = 4Hz, H-
1.

Vi du 48: téng hop 4"-deamino-5-deoxy-5-epi-5-flo-4"-guanidinoapramyxin (S1-
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k)
[Hoa chit 79]

NH
HO o J_ wo
0 N 0
"o ~ >\o HaN H&ﬁ ~n OH
Ho N HO
lo} > (o]

Hop chét tiéu d& (S1-k) [77,1mg (45%)] thu dugc bang phuong phép tuong
tu nhu vi du 10 st dung 305mg (0,32mmol dudi dang mubdi TFA) hop chit tiéu dé
(B6) theo vi du 13-(i) va 280mg chit thir Goodman.

MS (ESI) m/z: 552 (M+1)*; '"H NMR (mubi TFA, 500 MHz, D>0): 6 1,80 (1H, q,J
=12,5Hz, H-2ax), 2,05 (1H, q, ] = 12Hz, H-3'ax), 2,38 (1H, dt, ] = 4,5, 4,5 va 12Hz,
H-3'eq), 2,51 (1H, dt, J = 4,5, 4,5 va 12,5Hz, H-2eq), 2,74 (3H, s, NCH3), 3,32 (1H,
dd, T =2,5 va 8.5Hz, H-7"), 3,52 (1H, t, ] = 10Hz, H-4"), 4.14 (1H, ddd, J = ~1,5,
11 va 26Hz, H-4), 4,52 (1H, khong déng ké br t, J = ~3Hz, H-6"), 5,35 (1H, khéng
dang ké br dt, J = ~2,~2 va 52Hz, H-5), 5,19 (1H, d, J = 8,5Hz, H-8'") va 5,43-5,57
(2H, H-1"va H-1").

Vi du 49: téng hop 1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-cacbonyl-5,6-
dideoxy-5-enoapramyxin (T1), 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-
N,6'-O-cacbonyl-5,6-dideoxy-5-enoapramyxin (T3) va 5,6-dideoxy-4"-N-
metylapramyxin (T2-a)

[Hoa chit 80]

HO— o o
BocHN HO
Ho. )\o H

Bn HN
~
Ho | N "
o
o ° T2
R2 cozHi | "”C" ™ Cbzhk | NHCb CozH | N”Cb a

NHCh

Vi du 49-(i): tong hop 1,3,2‘-tris—N—(benzyloxycacbonyl)-7'—N,6'—O-cacbonyl—S,6—
dideoxy-5-enoapramyxin (T1)

Hop chét tieu d& (T1) [2,58g (94% dudi dang mudi TFA)] thu duoc bang
phuong phap twong tu nhu vi du 14-(vi) st dung 3,50g (2,6mmol) hop chét tiéu dé
(R2) theo vi du 36-(ii).

MS (ESI) m/z: 956 (M+Na)".
Vi du 49-(ii): tdng hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-5,6-dideoxy-5-enoapramyxin (T3)

Hop chét tidu dé (T3) [1,38g (92%)] dang chat rin khéng mau thu dugc
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bing phuwong phap tuong tw nhu vi du 1-(iv) str dung 1,46g (1,3mmol dudi dang
mudi TFA) hop chét tiéu dé theo vi du 49-(i).
MS (ESI) m/z: 1046 (M+Na)".
Vi du 49-(iii): tdng hop 5,6-dideoxy-4"-N-metylapramyxin (T2-a)

Hop chat tiéu dé (T2-a) [97,3mg (62%)] thu duoc bing phuong phap twong
tw nhu vi du 1-(v) str dung 310mg (0,30mmol) hop chét tiéu dé (T3) theo vi dy 49-
(ii) va 0,1ml formalin 37% .
MS (ESI) m/z: 522 (M+1)"; 'H NMR (25% ND;3-D,0, 500 MHz): 6 1,42-1,67 (3H,
m, H-2ax, -6ax va -5ax), 2,25 (1H, m, H-6eq), 2,41-2,52 (2H, m, H-3'eq va -5eq),
2,75 (6H, s, 4"-NMe va 7'-NMe), 5,32 (1H, d, H-1") va 5,71 (1H, d, H-1").
Vi du 50: tong hop 4"-N-(2-aminoetyl)-5,6-dideoxyapramyxin (T2-b)
[Hoa chit 81]

HO

o HO
BRHN N ~ HN A~y o
HO ~y © HHO ~\u OH
HO HO
o] 0 [e)

o (o]
T3 CozHN | NHCbz T2-b NH,

/E,NHCI:: el o/m/ NH,
Hop chat tiéu dé (T2-b) [96,5mg (61%)] thu dugc bang phuong phéap tuong
tu nhu vi du 3 st dung 300mg (0,29mmol) hop chét tiéu dé& (T3) theo vi du 49-(ii)

Q

va 50mg N-Boc-2-aminoaxetaldehyt.

MS (ESI) m/z: 551 (M+1)";

'"H NMR (25% ND3-D-0, 500 MHz): § 1,43-1,67 (3H, m, H-2ax, -6ax va -5ax),
2,25 (1H, m, H-6eq), 2,39-2,51 (2H, m, H-3'eq va -5eq), 3,02-3,14[4H, m, 4"-
NH:Et(a, B)], 5,32 (1H, d, H-1") va 5,70 (1H, d, H-1").

Vi du 51: téng hop 4"-N-(3-aminopropyl)-5,6-dideoxyapramyxin (T2-c)

[Ho6a chat 82]

HO ° [} HO
BnHN PNV o)
HO \N)\O HaN Nwo N~y OH
HO & L Ho NH
o Q (o} ° o

T3 CbzHN & Nhcbz T2-¢c HoN NH,

TN\ e TR,
Hop chét tiéu dé (T2-c) [88,2mg (54%)] thu duoc bang phuong phéap tuong
tu nhu vi du 1-(v) st dung 303mg (0,29mmol) hop chat tiéu dé (T3) theo vi du 49-
(ii) va 80mg 3-[(benzyloxycacbonyl)amino|propionaldehyt.
MS (ESI) m/z: 565 (M+1)"; 'H NMR (25% NDs3-D>0, 500 MHz): § 1,43-1,67 (3H,
m, H-2ax, -6ax va -5ax), 2,25 (1H, m, H-6¢q), 2,39-2,50 (2H, m, H-3'eq va H-5¢q),
2,92-3,08[5H, m, H-7' va 4"-NH,Pr(a, )], 5,31 (1H, d, H-1") va 5,70 (1H, d, H-1").
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Vi du 52: tong hop 4"-N-(1,3-diaminopropan-2-yl)-5,6-dideoxyapramyxin (T2-d)
[Hoa chit 83]

HoN

: D
HzN 2
)\ Nto
HO &
o Q
T CbzHN | NHCbz T2-d H,N NH,

o/b"“c"‘ O g

Hop chat tiéu dé (T2-d) [76,4mg (47%)] thu dugc bing phuong phép tuong
tu nhu vi du 1-(v) st dung 301mg (0,29mmol dudi dang mubi TFA) hop chét tiéu
dé (T3) theo vi du 49-(i) va 100mg 1,3-bis[(benzyloxycacbonyl)amino |propan-2-
on.
MS (ESI) m/z: 580 (M+1)*; 'TH NMR (mubi TFA , 500 MHz, D,0): § 1,33 (1H,
khong dang ké br dq, J = ~3,5,~12,~12 va ~12Hz, H-5ax), 1,52 (1H, dq, J = 3, 13,
13 va 13Hz, H-6ax), 1,72 (1H, q, J = 12Hz, H-2ax), 2,00 (1H, q, J = 12Hz, H-3'ax),
2,15 (1H, m, H-6eq), 2,34 (1H, dt, J = 4, 4 va 12Hz, H-3'eq), 2,42 (2H, m, H-2eq
va H-5eq), 2,67 (1H, t, ] = 10Hz, H-4"), 2,75 (3H, s, NCH3), 3,34 (1H, dd, ] =3 va
8.5z, H-7", 4,54 (1H, t, J = 3Hz, H-6"), 5,16 (1H, d, J = 8,5Hz, H-8'), 5,34 (1H, d,
J =4Hz, H-1") va 5,38 (1H, d, J = 4Hz, H-1").
Vi du 53: téng hop 4"-deamino-5,6-dideoxy-4"-guanidinoapramyxin (12-¢)
[Hoa chit 84]

HO ™ Ho

HaN o
)\ HaN" Mo ~yn OH
Ho | HO
o) —0 (e) ° fo)
T1 CzHN NHCbz T2-e HN NH,
o/bm-mbz LI e\

Hop chét tiéu dé& (T2-e) [61,3mg (43%)] thu dugc bang phuong phap tuong
tw nhu vi du 10 sir dung 275mg (0,26mmol du¢i dang mudi TFA) hop chat tiéu dé
(T3) theo vi du 49-(1) va 270mg chat thir Goodman.

MS (ESI) m/z: 550 (M+1)".

Vi du 54: tong hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-6-deoxy-5-epiapramyxin (S2-c) va 6—deoxy—5—epi—4"—N—me-tylapramyxin
(S1-1) ’

[Hoa chat 85]
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Vi du 54-(i): tong hop 4"-N-benzyl-1,3,2'-tris-N-(benzyloxycacbonyl)-7'-N,6'-O-
cacbonyl-6-deoxy-5-epiapramyxin (S2-c)

Hop chat tidu d& (S2-¢) [1,63g (92%)] dang chét ran khong mau thu dwoc
bang phuong phap tuong tu nhu vi du 1-(iv) sir dung 1,78g (1,7mmol duoi dang
mudi TFA) hop chét tiéu dé (C5) theo vi du 14-(iv).

MS (ESI) m/z: 1064 (M+Na)".
Vi du 54-(ii): téng hop 6-deoxy-5-epi-4"-N-metylapramyxin (S1-1)

Hop chét tiéu d& (S1-1) [105mg (67%)] thu dugc bang phuong phép tuong
tu nhu vi du 1-(v) stt dung 300mg (0,29mmol) hop chét tieu dé (S2-¢) theo vi du
54-(i) va 0,1ml formalin 37% .

MS (ESI) m/z: 538 (M+1)*; 'H NMR (25% NDs3-D>0, 500 MHz): § 1,72 (1H, ddd,
H-6ax), 2,35-2,43 (2H, m, H-2eq va H-6eq), 2,75 (6H, s, 4"-NMe va 7'-NMe), 4,67
(1H, m, H-5), 5,34 (1H, d, H-1") va 5,70 (1H, d, H-1").

Vi du 55: téng hop 6-deoxy-4"-N-(2-aminoetyl)-5-epiapramyxin (S1-m)

[Hoéa chat 86]

HO [o] . HO
BnHN e} )\\ HZN\/\N (o}
HO SN o HHO NH OH
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0/?/ o HO o
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OH OH

Hop cht tiéu dé (S1-m) [87,0mg (53%)] thu dugc bang phuong phéap tuong
tw nhu vi du 3 st dung 302mg (0,29mmol) hop chat tidu dé (S2-¢) theo vi du 54-(i)
va 52mg N-Boc-2-aminoaxetaldehyt.
MS (ESI) m/z: 566 (M+1)"; 'H NMR (25% ND3-D->0, 500 MHz): 8 1,70 (1H, ddd,
H-6ax), 2,32-2,41 (2H, m, H-2eq va 6eq), 3,02-3,14[4H, m, 4"-NH:Et(0,p)], 4,62-
4,68 (2H, m, H-6' va H-5), 5,24 (1H, d, H-8"), 5,32 (1H, d, H-1"), 5,68 (1H, d, H-
").
Vi du 56: tdng hop 6-deoxy-4"-N-(3-aminopropyl)-5-epiapramyxin (S1-n)
[Hoéa chat 87]
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Hop chat tiéu dé (S1-n) [79,1mg (47%)] thu duoc bang phuong phép tuong

tu nhu vi du 1-(v) st dung 303mg (0,29mmol) hop chit tidu dé (S2-¢) theo vi du
54-(i) va 83mg 3-[(benzyloxycacbonyl)amino|propionaldehyt.

MS (ESI) m/z: 581 (M+1)"; '"H NMR (25% ND3-D20, 500 MHz): § 1,68 (1H, ddd,
H-6ax), 1,92-1,98 (2H, m, 4"-NH,Pr(B)), 2,31-2,40 (2H, m, H-2eq va -6eq), 2,92-
3,08 (5H, m, H-7' va 4"-NHaPr(a, v)), 4,65 (1H, m, H-5), 5,30 (1H, d, I1-1") va 5,66
(1H, d, H-1").

Vi du 57: tong hop 4"-deamino-6-deoxy-5-epi-4"-guanidinoapramyxin (S1-0)
[Hoa chit 88]

NH
HO o HO
HN 0 | HzN)LN 0
HO ~y © Huo ~ay OH
HO | HO H
o (o] (o} ° (o)
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2
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Hop chét tiéu dé (S1-0) [67,5mg (46%)] thu duoc bing phu:ong phéap tuong
tu nhu vi du 10 sir dung 285mg (0,26mmol dudi dang mudi TFA) hop chat tiéu dé
(C5) theo vi du 14-(vi) va 273mg chat thtt Goodman.
MS (ESI) m/z: 566 (M+1)"; '"H NMR (25% ND3-D20, 500 MHz): & 1,74 (1H, ddd,
H-6ax), 2,36-2,42 (2H, m, H-2eq va -6eq), 4,68 (1H, m, H-5), 5,35 (1H, d, H-1") va
5,75 (1H, d, H-1"), *C NMR (25% ND3-D20, 125 MHz): § 158,3 (C=NH).
Vi du 58: téng hop 4"-N-(1,3-diaminopropan-2-yl)-5,6"-dideoxyapramyxin (S1-
p)
[Hoa chét 89]

HN

3 L
H,N o] )\o HN N o
N Hyo ~y, OH
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° N 0 0%, Q
L4
CozHN | NHCbz S1-p NH,

NHCbz O%Nm
oH

OH
Hop chét tiéu d& (S1-p) [18,1mg (39%)] thu dugc bang phuong phap twong
tu nhu vi du 1-(v) sir dung 83,9mg (0,08 1mmol duo6i dang mudi TFA) hop chét tiéu
dé (L4) theo vi du 26-(iv) va 57mg 1,3-bis[(benzyloxycacbonyl)amino|propan-2-
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MS (ESI) m/z: 580 (M+1)"; 'TH NMR (DCI-D20, 500 MHz): 6 1,22 (3H, d, J = 6Hz,
CH;-6"), 1,45 (1H, g, J = 12Hz, H-5ax), 1,75 (1H, q, J = 12,5Hz, H-2ax), 2,00 (1H,
q, J = 12Hz, H-3" ax), 2,38 (1H, t, J = 10Hz, H-4"), 2,45 (1H, dt, ] = 4, 4 va 12,5Hz,
H-2eq), 2,67 (1H, dt, J = 4,5, 4,5 va 12Hz, H-5eq), 2,75 (3H, s, NCH3), 3,34 (1H,
dd, J = 2,5 va 8,5Hz, H-7"), 4,55 (1H, t, J = 2,5Hz, H-6"), 5,13 (1H, d, J = 8,5Hz,
H-8"), 5,32 (1H, d, J = 4Hz, H-1") va 5,35 (1H, d, J = 3,8Hz, H-1").

Vi du 59: téng hop 4"-deamino-5,6"-dideoxy-4"-guanidinoapramyxin (S1-q)

[Hoa chét 90]

HaN >\ HZN)kN °
H ~ OH
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OH OH

Hop chét tidu dé (S1-q) [12,2mg (23%)] thu dugc bang phuong phép tuong
tw nhu vi du 10 st dung 100mg (0,095mmol dudi dang mudi TFA) hop chét tiu dé
(L4) theo vi du 26-(iv) va 81,8mg chit phan tmg Goodman.

MS (ESI) m/z: 550 (M+1)*; 'TH NMR (DCI-D20, 500 MHz): § 1,21 (3H, d, H-6"),
1,78 (1H, q, H-5ax), 2,45 (1H, ddd, H-5eq), 5,35 (1H, d, H-1") va 5,38 (1H, d, H-
1"), BC NMR (DCI-D;0, 125 MHz) : § 157,41 (C=NH).

Vi du 60: téng hop 1,3,2',4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-
5,3"-dideoxyapramyxin (U1), 1,3,2'-tri-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-5,3"-dideoxyapramyxin (U2), 1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5,3"-dideoxyapramyxin (U3) va 4"-
deamino-5,3"-dideoxy-4"-guanidinoapramyxin (U4-a)

[Hoéa chat 91]
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Vi du 60-(i): téng hop 1,3,2',4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-5,3"-dideoxyapramyxin (Ul)

Hop chét tiéu dé (U1) [1,09g (97%)] thu duoc bang phuong phép twong tu
nhu vi du 14-(v) st dung 1,45g (1,05mmol) hop chét tiéu dé (M6) theo vi du 27-
(vii).
MS (ESI) m/z: 1092 (M+Na)".
Vi du 60-(ii): tong hop 1,3,2'-tri-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-
N,6"-O-carbonyl-5,3"-dideoxyapramyxin (U2)

Hop chat tiéu dé (U2) [866mg (96%)] thu duoc bang phuong phdp tuong tu
nhu vi du 1-(ii) sir dung 1,00g (0,94mmol) hop chét tiéu dé (U1) theo vi du 60-(i)
va 45mg NaH.
MS (ESI) m/z: 984 (M-+Na)".
Vi du 60-(iii): tong hop 1,3,2'-tri-N-(benzyloxycarbonyl)-7'-N,6'-O-carbony]-
5,3"-dideoxyapramyxin (U3)

Hop chét tiéu dé (U3) [713mg (92%)] thu dugc bang phuong phap tuong tu
nhu vi du 1-(iii) st dung 801mg (0,83mmol) hop chit tieu d& (U2) theo vi du 60-
(i1).
MS (ESI) m/z: 958 (M+Na)®.
Vi du 60-(iv): tong hop 4"-deamino-5,3"-dideoxy-4"-guanidinoapramyxin (U4-a)

Hop chét tiéu dé& (U4-a) [174mg (45%)] thu duoc bing phuong phap tuong
tw nhu vi du 10 st dung 735mg (0,70mmol dang mudi TFA) hop chét tiéu dé (U3)
theo vi du 60-(iii) va 550mg chit thtr Goodman.
MS (ESI) m/z: 550 (M+Na)"; '"H NMR (mudi TFA, S00MHz, D20): § 1,46 (1H, q,
J=12Hz, H-5ax), 1,73 (1H, q, J = 12,5Hz, H-2ax), 1,84 (1H, q, J = 12Hz, H-3"ax),
2,00 (1H, g, J = 12Hz, H-3'ax), 2,15 (1H, dt, J = 4, 4 va 12Hz, H-3"eq), 2,36 (1H,
dt, J=4.5,4,5 va 12Hz, H-3'eq), 2,46 (1H, dt, J =4, 4 va 12,5Hz, H-2eq), 2,67 (1H,
dt, 1 = 4,5, 4,5 va 12Hz, H-5¢q), 2,77 (3H, s, NCH3), 3,32 (1H, dd, J = 3 va 8,5Hz,
H-7"), 4,52 (1H, khéng dang ké br t, J = ~2,5Hz, H-6"), 5,22 (1H, d, J = 8,5Hz, H-
8", 5,33 (1H, d, ] = 4Hz, H-1") va 5,35 (1H, d, J = 3,8Hz, H-1").
Vi du 61: téng hop 4"-N-glyxylapramyxin (V1-a)
[Hoa chét 92]
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Dung dich da duoc diéu ché bang cach thém 0,16ml trietylamin va 122mg N-
hydroxysucxinimit este cua N-(tert-butoxycarbonyl)glyxin vao dung dich 300mg
(0,31mmol) hop chét c¢6 cong thirc (A3) dugce hoa tan trong 2ml DMF dugc dua vao
phan tmg & nhiét do phong trong 8 gid. Sau khi phan ing hoan thanh, c¢6 dac hdn hop
phan tng trong ap sudt giam va hoa tan trong 1-butanol sau dé rira bang nude. Sau d6
16p hitu co dugc co dac trong ap sudt giam, 16p hitu co ¢ dac duge xtr ly theo phuong
phap tuong tu vi du 10 dé thu duoc 131mg (71%) hop chét tiéu dé (V1-a).

MS (ESI) m/z: 597 (M+1)*; '"H NMR (25% ND3-D20, 500MHz): 6 1,58 (1H, q, H-
2ax), 2,03 (1H, q, ] = 12Hz, H-3' ax), 2,34 (1H, dt, H-3" eq), 2,50 (1H, dt, H-2eq),
2,75 (3H, s, NCH3), 3,62 (2H, s, CHz (glyxyl)), 5.28 (1H, d, H-8"), 5,50 (1H, d, H-
1y va 5,75 (1H,d, H-1").

Vi du 62: téng hop 4"-N-sarcosylapramyxin (V1-b)

[Hoa chit 93]
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Hop chét tiéu dé (V1-b) [125mg (66%)] thu duoc bang phuong phap tuong
tu nhu vi du 61 sir dung 300mg (0,31mmol) hop chit c6 cong thire (A3) va 122mg
este N-hydroxysucxinimit cua N-(tert-butoxycarbonyl)sarcosin.
MS (ESI) m/z: 611 (M+1)"; '"H NMR (25% ND3-D,0, 5S00MHz): & 1,58 (1H, ¢, H-
2ax), 2,05 (1H, q, H-3'ax), 2,33 (1H, dt, H-3'eq), 2,51 (1H, dt, ] =4, 4 va 12,5Hz,
H-2eq), 2,75 (3H, s, 7'-NCH3), 2,65 (3H, s, NCHj(sarcosyl)), 3,60 va 3,64 (mdi 1H,
mdi d, CHa(sarcosyl)), 5,29 (1H, d, H-8"), 5,52 (1H, d, H-1") va 5,76 (1H.d, H-1").
Vi du 63: téng hop 4"-N-(L-alanyl)apramyxin (V1-c)
[Hoa chét 94]
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Hop chét tiéu dé (V1-¢) [121mg (64%)] thu duoc bang phuong phap tuong
tu nhu vi du 61 str dung 300mg (0,31mmol) hop chit c6 cong thire (A3) va 125mg
este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)-L-alanin.

MS (ESI) m/z: 611 (M+1)"; "H NMR (25% ND3-D,0O, 500MHz): 6 1,58 (1H, q, H-
2ax), 1,65 (3H, d, C-CHs(alanyl)), 2,04 (1H, q, H-3'ax), 2,35 (1H, dt, H-3" eq), 2,50
(1H, dt, H-2eq), 2,76 (3H, s, 7'-NCH3), 3,83-3,89 (1H, m, CH(alanyl)), 5,27 (1H,
d, H-8", 5,50 (1H, d, H-1") va 5,75 (1H,d, H-1").

Vi du 64: téng hop 4"-N-(D-alanyl)apramyxin (V1-d)

[Hoa chit 95]
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Hop chét tidu d& (V1-d) [115mg (61%)] thu dugc bang phuong phép tuong
tu nhu vi du 61 st dung 300mg (0,31mmol) hop chit c6 cong thire (A3) va 125mg
este N-hydroxysucxinimit cia N-(tert-butoxycarbonyl)-D-alanin.

MS (ESI) m/z: 611 (M+1)";'H NMR (25% ND3-D,0O, 500MHz):5 1,58 (1H, g, H-
2ax), 1,65 (3H, d, Me(alanyl)), 2,04 (1H, q, H-3"ax), 2,35 (1H, dt, H-3"eq), 2,50
(1H, dt, H-2eq), 2,76 (3H, s, 7'-NCHa), 3,83-3,89 (1H, m, CH(alanyl)), 5,27 (1H,
d, H-8", 5,50 (1H, d, H-1") va 5,75 (1H,d, H-1").

Vi du 65: téng hop 4"-N-(L-seryl)apramyxin (V1-¢)

[Hoa chat 96]
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Hop chat tiéu dé (V1-e) [128mg (66%)] thu duge bang phuong phap tuong
tu nhu vi du 61 st dung 300mg (0,31mmol) hop chéit ¢ cong thic (A3) va 138mg

este N-hydroxysucxinimit ciia N-(tert-butoxycarbonyl)-L-serin.

-107-



34089

MS (ESI) m/z: 627 (M+1)"; '"H NMR (25% ND3-D20, 500MHz): & 1,58 (1H, ¢, H-
2ax), 2,03 (1H, q, H-3'ax), 2,35 (1H, dt, H-3'eq), 2,50 (1H, dt, H-2eq), 2,75 (3H, s,
7'-NCHj3), 4,13-4,20 (2H, m, CHx(seryl)), 4,30 (1H, t, CH(seryl)), 5,28 (1H, d, H-
8'), 5,50 (1H, d, H-1") va 5,76 (1H,d, H-1").

Vi du 66: tong hop 4"-N-(D-seryl)apramyxin (V1-f)

[Hoa chit 97]
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Hop chét tiéu dé (V1-f) [122mg (63%)] thu dugc bing phuong phap tuong
tu nhu vi du 61 st dung 300mg (0,31mmol) cta hop chat c6 cong thirc (A3) va
138mg este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)-D-serin.
MS (ESI) m/z: 627 (M+1)*; '"H NMR (25% ND3-D20, S00MHz): § 1,57 (1H, g, H-
2ax), 2,03 (1H, q, H-3'ax), 2,34 (1H, dt, H-3'eq), 2,50 (1H, dt, H-2eq), 2,76 (3H, s,
7'-NCH;), 4,13-4,20 (2H, m, CHa(seryl)), 4,30 (1H, t, CH(seryl)), 5,28 (1H, d, H-
8", 5,50 (1H, d, H-1") va 5,76 (1H,d, H-1").
Vidu 67: tong hop 4"-N-(B-alanyl)apramyxin (V1-g)
[Hoa chit 98]
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Hop chét tidu dé (V1-g) [120mg (63%)] thu dugc bang phuong phéap tuong
tu nhu vi du 61 st dung 300mg (0,31mmol) hop chit c6 cong thie (A3) va 125mg
este N-hydroxysucxinimit cia N-(tert-butoxycarbonyl)-p-alanin.
MS (ESI) m/z: 611 (M+1)*; '"H NMR (25% ND3-D20O, S00MHz): § 1,58 (1H, ¢, H-
2ax), 2,03 (1H, q, H-3'ax), 2,35 (1H, dt, H-3"eq), 2,50 (1H, dt, H-2eq), 2,65 (2H, t,
CHa(B-alanyl)), 2,75 (3H, s, 7'-NCH3), 3,17 (2H, t, CHa(B-alanyl)), 5,28 (1H, d, H-
8", 5,50 (1H, d, H-1") va 5,75 (1H,d, H-1").
Vi du 68: tong hop 4"-N-(L-isoseryl)apramyxin (V1-h)
[Hoa chit 99]
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Hop chit tiéu dé (V1-h) [105mg (54%)] thu dugc bang phuong phap tuong
tu nhu vi du 61 st dung 300mg (0,31mmol) hop chit c6 cong thirc (A3) va 158mg
este N-hydroxysucxinimit cua N-(p-metoxybenzyloxycarbonyl)-L-isoserin.
MS (ESI) m/z: 627 (M+1)*; '"H NMR (25% ND3-D20, 500MHz): § 1,57 (1H, ¢, H-
2ax), 2,03 (1H, q, H-3'ax), 2,35 (1H, dt, H-3'eq), 2,50 (1H, dt, H-2eq), 2,75 (3H, s,
7'-NCH3), 3,20 (1H, dd, CHa(isoseryl)), 3,33 (1H, dd, CHa(isoseryl)), 4,55 (1H, t,
CH(isoseryl)), 5,27 (1H, d, H-8"), 5,52 (1H, d, H-1") va 5,76 (1H.,d, H-1").
Vi du 69: tong hop 5-epi-4"-N-glyxylapramyxin (V1-i)
[Hoa chét 100]
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Hop chét tieu d& (V1-i) [76,1mg (64%)] thu dugc bang phwong phap tuong
tu nhu vi du 61 st dung 200mg (0,20mmol) hop chit c6 cong thuc (B4) va 88,2mg
este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)glyxin.

MS (ESI) m/z: 597 (M+1)"; '"H NMR (25% ND3-D»0, 500MHz): 6 1,35 (1H, q, H-
2ax), 1,99 (1H, q, H-3'ax), 2,25 (1H, dt, H-3'eq), 2,34 (1H, dt, H-2eq), 2,64 (3H, s,
7'-NCHs), 3,63 (2H, s, CHa(glyxyl)), 4,53 (1H, t, H-5), 5,18 (1H, H-8"), 5,25 (1H,
d, H-1") va 5,67 (1H,d, H-1").

Vi du 70: téng hop S-epi-4"-N-sarcosylapramyxin (V1-j)

[Hoa chat 101]
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Hop chét tiéu dé (V1-j) [81,5mg (65%)] thu duoc béng phuong phéap tuong
tu nhu vi du 61 st dung 200mg (0,20mmol) hop chéit ¢6 cong thirc (B4) va 95,2mg

este N-hydroxysucxinimit cua N-(tert-butoxycarbonyl)sarcosin.
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MS (ESI) m/z: 611 (M+1)"; 'TH NMR (25% ND3-D20, 500MHz): 6 1,40 (1H, q, H-
2ax), 2,04 (1H, q, H-3'ax), 2,30 (1H, dt, H-3'eq), 2,43 (1H, dt, H-2eq), 2,64 (3H, s,
7'-NCH3), 2,70 (3H, s, NCHs(sarcosyl)), 3,57 va 3,62 (m5i 1H, mdi d,
CHy(sarcosyl)), 4,56 (1H, t, H-5), 5,22 (1H, d, J = 8,5Hz, H-8"), 5,32 (1H, d, H-1')
va 5,69 (1H,d, H-1").

Vidu 71: tong hop 4"-N-(L-alanyl)-5-epiapramyxin (V1-k)

[Hoa chit 102]
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Hop chat tidu dé (V1-k) [121mg (64%)] thu dugc bang phuong phap tuong
tu nhu vi du 61 st dung 200mg (0,20mmol) hop chit c6 cong thirc (B4) va 96,3mg
este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)-L-alanin.

MS (ESI) m/z: 611 (M+1)*; '"H NMR (25% NDs-D20, 500MHz): & 1,39 (1H, q, H-
2ax), 1,65 (3H, d, CHsz(alanyl)), 2,03 (1H, q, H-3'ax), 2,31 (1H, dt, H-3'eq), 2,43
(1H, dt, H-2eq), 2,65 (3H, s, 7'-NCH3), 3,85-3,90 (1H, m, CH(alanyl)), 4,53 (1H, t,
H-5), 5,21 (1H, d, H-8", 5,31 (1H, d, H-1") va 5,67 (1H.d, H-1").

Vi du 72: téng hop S-epi-4"-N-(L-seryl)apramyxin (V1-1)

[Hoa chit 103]

HO Q HO P Ho
H,N Q N 0,
HO ~y ©° H.N  HHO ~wp M
HO & o - HO .\
o o 0
B4 oozHN NHCbz Vil HoN NH,

O/WNHCM O%NH,
oH oH

OH oH

Hop chét tiéu dé (V1-1) [83,4mg (65%)] thu duoc bang phuong phap tuong
tu nhu vi du 61 stt dung 200mg (0,3 1mmol) hop chit ¢6 cong thirc (B4) va 92,0mg
este N-hydroxysucxinimit cia N-(tert-butoxycarbonyl)-L-serin.
[0572]
MS (ESI) m/z: 627 (M+1)*; TH NMR (25% ND3-D>0, 5S00MHz): 6 1,39 (1H, g, H-
2ax), 2,03 (1H, q, H-3'ax), 2,31 (1H, dt, H-3'eq), 2,43 (1H, dt, H-2eq), 2,65 (3H, s,
7'-NCHj3), 4,13-4,20 (2H, m, CHa(seryl)), 4,30 (1H, t, CH(seryl)), 4,55 (1H, t, H-
5), 5,21 (1H, d, H-8"), 5,30 (1H, d, H-1") va 5,68 (1H,d, H-1").
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[0573]
Vi du 73: téng hop 4"-N-(B-alanyl)-5-epiapramyxin (V1-m)
[Hoa chit 104]

o o

HO HO

e e

HO ~ OH
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Ho | X My o] N
o (o] o) o o
NHCbz -
B4 CbzHN V1-m HoN NH,

O%NHCM O/W NH,
OH OH

OH OH

Hop chat tiéu dé (V1-m) [79,6mg (65%)] thu dugc bang phuong phap tuong
tu nhu vi du 61 str dung 200mg (0,20mmol) hop chit c¢6 cong thic (B4) va 95,5mg
este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)-f-alanin.
MS (ESI) m/z: 611 (M+1)*; '"H NMR (25% NDs-D>0, 500MHz): & 1,35 (1H, q, H-
2ax), 1,99 (1H, q, H-3'ax), 2,25 (1H, dt, H-3'eq), 2,38 (1H, dt, H-2eq), 2,64 (3H, s,
7'-NCHs), 2,67 (2H, t, CHa(B-alanyl)), 3,15 (2H, t, CHa(B-alanyl)), 5,16 (1H, d, H-
8", 4,50 (1H, t, H-5), 5,25 (1H, d, H-1") va 5,63 (1H.d, H-1").
Vi du 74 tong hop 5-epi-4"-N-(L-isoseryl)apramyxin (V1-n)
[Héa chit 105]

o
HO 0 HO, HO
H,N 0 >\ ™y 0
HO \N o H,N HHO \NH OH
HO \ - - HO
OT o O/\ o
0 o
B4 ChzHN NHCbz V1-n HoN NH,
O/m NHCbz O/WNHZ
OH
oH oy OH

Hop chét tiéu d& (V1-n) [77,5mg (62%)] thu dugc bang phuong phéap tuong
tu nhu vi du 61 str dung 200mg (0,20mmol) hop chit c¢6 cong thie (B4) va 105mg
este N-hydroxysucxinimit cia N-(p-metoxybenzyloxycarbonyl)-L-isoserin.

MS (ESI) m/z: 627 (M+1)*; 'H NMR (25% ND3-D20, 500MHz): § 1,34 (1H, ¢, H-
2ax), 1,98 (1H, q, H-3'ax), 2,24 (1H, dt, H-3'eq), 2,37 (1H, dt, H-2eq), 2,61 (3H, s,
7'-NCHs), 3,08 (1H, dd, CHa(isoseryl)), 3,33 (1H, dd, CHa(isoseryl)), 4,43 (1H, t,
CH(isoseryl)), 4,51 (1H, t, H-5), 5,15 (1H, d, H-8'), 5,24 (1H, d, H-1") va 5,65 (1H,d,
H-1").

Vidu 75: téng hop 6-deoxy-5-epi-4"-N-glyxylapramyxin (V1-0)

[Héa chit 106]
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Hop chét tiéu dé (V1-0) [77,5mg (74%)] thu duoc bang phuong phap tuong
tu nhu vi du 61 st dung 170mg (0,18mmol) hop chit c6 cong thirc (CS5) va 79,4mg
este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)glyxin.

MS (ESI) m/z: 581 (M+1)*; '"H NMR (25% ND3-D20, S00MHz): § 1,48 (1H, g, H-
2ax), 1,72 (1H, g, H-6ax), 2,07 (1H, q, H-3'ax), 2,37 (1H, dt, H-3'eq), 2,40 (1H, dt,
H-6eq), 2,48 (1H, dt, H-2eq), 2,63 (3H, s, 7'-NCHj3), 3,72 (2H, s, CHa(glyxyl)), 4,69
(1H, dd, H-5), 5,26 (1H, d, H-8"), 5,35 (1H, d, H-1") va 5,74 (1H,d, H-1").

Vi du 76: tong hop 6-deoxy-5-epi-4"-N-sarcosylapramyxin (V1-p)

[Hoa chat 107]

HO o R 0
HO
HaN o 7/ \/<N o
HO N o HHO NH OH
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Hop chét tiéu dé (V1-p) [70,6mg (66%)] thu duoc bang phuong phap tuong
tu nhu vi du 61 stir dung 170mg (0,18mmol) hop chit c6 cong thic (C5) va 85,5mg
este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)sarcosin.

MS (ESI) m/z: 611 (M+1)"; '"H NMR (25% NDs3-D20, 500MHz): & 1,48 (1H, g, H-
2ax), 1,72 (1H, q, H-6ax), 2,08 (1H, q, H-3'ax), 2,37 (1H, dt, H-3'eq), 2,40 (1H, dt,
H-6¢q), 2,48 (1H, dt, H-2eq), 2,68 (3H, s, 7'-NCH3), 2,73 (3H, s, NMe(sarcosyl)),
3,63 va 3,67 (mdi 1H, mdi d, CHa(sarcosyl)), 4,65 (1H, dd, H-5), 5,26 (1H, d, H-
8", 5,35 (1H, d, H-1") va 5,75 (1H,d, H-1").

Vi du 77: téng hop 4"-N-(B-alanyl)-6-deoxy-5-epiapramyxin (V1-q)

[Hoa chat 108]

0
Hz;io 9 3\0 ///(NHO o
HO HO \N ——EN* HHO ™ \NH OH
CbzHN NHCbz Vi-q HaN NH,

cs5 © im _NHCbz z O%NHZ

OH OH

Hop chat tiéu dé (V1-q) [72,1mg (67%)] thu dugc bing phuong phap tuong
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tu nhu vi du 61 st dung 170mg (0,18mmol) cta hop chit c6 cong thic (C5) va
86,0mg este N-hydroxysucxinimit ctia N-(tert-butoxycarbonyl)-f-alanin.

MS (ESI) m/z: 595 (M+1)*; '"H NMR (25% ND;-D>0, 500MHz): § 1,48 (1H, g, H-
2ax), 1,73 (1H, q, H-6ax), 2,08 (1H, q, H-3'ax), 2,37 (1H, dt, H-3'eq), 2,42 (1H, dt,
H-6eq), 2,48 (1H, dt, H-2eq), 2,70 (3H, s, 7'-NCH3), 2,73 (2H, t, CHa(B-alanyl)),
3,18 (2H, t, CHa(B-alanyl)), 4,69 (1H, dd, H-5), 5,26 (1H, d, H-8"), 5,37 (1H, d, H-
1"y va 5,77 (1H,d, H-1").

Vi du 78: tong hop 6-deoxy-5-epi-4"-N-(L-isoseryl)apramyxin (V1-r)

[Hoa chat 109]

HO o HO, OHO
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Hop chét tiéu dé (V1-r) [70,5mg (64%)] thu dugc bang phuong phdp tuong
tu nhu vi du 61 st dung 170mg (0,18mmol) hop chit c6 cong thirc (C5) va 94,5mg
este N-hydroxysucxinimit ctia N-(p-metoxybenzyloxycarbonyl)-L-isoserin.
MS (ESI) m/z: 611 (M+1)*; '"H NMR (25% ND3-D,0, 500MHz): & 1,48 (1H, q, H-
2ax), 1,73 (1H, g, H-6ax), 2,08 (1H, g, H-3'ax), 2,37 (1H, dt, H-3'eq), 2,42 (1H, dt,
H-6eq), 2,48 (1H, dt, H-2eq), 2,74 (3H, s, 7'-NCH3), 3,20 (1H, dd, CHaz(isoseryl)),
3,45 (1H, dt, CHa(isoseryl)), 4,54 (1H, q, CH(isoseryl)), 4,69 (1H, dd, H-5), 5,26
(1H, d, H-8"), 5,37 (1H, d, H-1") va 5,77 (1H,d, H-1").
Vi du 79: tdng hop 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-5-deoxy-5-
epiapramyxin (W1) va 5-amino-4"-deamino-5-deoxy-5-epi-4"-
guanidinoapramyxin (W2-a)

,
. Je
[Hoa chat 110]
HO NH
B20 Q HO
H2N O J\
BocHN 0 HoN X
BzO \N)\o Hg% v R NN ~nn OH
B20 | - - B o " Ho |
° > ° NHCb: ° 2
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D1 oz | Nt CozHN | W2-a  HN NHz
N3

: w1 NHCbz o}
WNHCM /ﬁ/ /WOH/NH;
Vi du 79-(i): téng hop 5-azit-1,3,2'-tris-N-(benzyloxycarbonyl)-5-deoxy-5-

NH,
epiapramyxin (W1)

Dung dich da dugc didu ché béng cach thém 3,4 ml dung dich NaOH chtra nuéc
4N vao dung dich chtra 1,31g (0,87mmol) hop chét tiéu dé (D1) theo vi du 16-(i) hao
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tan trong 20ml 1,4-dioxan dugc dua vao phan ting ¢ nhiét do phong trong 2 gio. Dung
dich phan tng duoc trung hoa bang cach thém HCI 2N va ¢6 déc trong ap sudt giam va
phan cin duoc ria béng nudc va tiép tuc rira béang isopropyl ete. Hoa tan chat ran thu
duoc trong 10ml dung dich TFA-MeOH 90% va hdn hop phan duogc dua vao phan tng
& nhiét dd phong trong 2 gi¢. Dung dich phan tng duéc co diic trong &p suat giam va
rira phan cin bang isopropyl ete va lam kho dé thu duoc 937mg (90% dang mudi TFA)
hop chét tiéu d& (W1) dudi dang chat rin khong mau.

MS (ESI) m/z: 967 (M+1)".

Vi du 79-(ii): tong hop 5-amino-4"-deamino-5-deoxy-5-epi-4"-
guanidinoapramyxin (W2-a)

Hop chit tiéu dé& (W2-a) [45,5mg (37%)] thu dugc bang phuong phap tuong
tu nhu vi du 10 st dung 254mg (0,21mmol dang mudi 2TFA) cta hop chat tidu dé
(W1) theo vi du 79-(1) va 253mg chét thtr Goodman.

MS (ESI) m/z: 581 (M+1)"; 'H NMR (mubi TFA, 500MHz, D>0): 8 1,82 (1H, q, J
=12,5Hz, H-2ax), 2,03 (1H, q, J = 12Hz, H-3'ax), 2,40 (1H, dt, J = 4,5, 4,5 va 12Hz,
H-3'eq), 2,53 (1H, dt, J = 4,5, 4,5 va 12,5Hz, H-2eq), 2,74 (3H, s, NCH3), 3,30 (1H,
dd, J =3 va 8,5Hz, H-7", 3,52 (1H, t, J = 10Hz, H-4"), 3,58 (1H, dd, J = 2,5 va
10Hz, H-5", 3,80 (1H, t, J = 10Hz, H-3"), 4,04 (1H, dd, J = 4 va 11Hz, H-6), 4,18
(1H, t, T = 4Hz, H-5), 4,23 (1H, dd, J = 4 va 11Hz, H-4), 4,54 (1H, khong dang ké
brt, ] =2,5Hz H-6"), 5,19 (1H, d, J = 8,5Hz, H-8"), 5,41 (1H, d, J = 3,8Hz, H-1")
va 5,44 (1H, d, J = 4Hz, H-1").

Vi du 80: tong hop S-amino-5-deoxy-5-epi-4"-N-glyxylapramyxin (W2-b)

[Hoa chit 111]
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Hop chét tiéu dé (W2-b) [40,1mg (34%)] thu dugc bang phuong phap tuong
tu nhu vi du 61 str dung 254mg (0,21mmol dang mudi 2TFA) hop chét tiéu dé (W1)
theo vi du 79-(i) va 90,0mg este N-hydroxysucxinimit cua N-(tert-
butoxycarbonyl)glyxin.

MS (ESI) m/z: 596 (M+1)"; 'TH NMR (mubi TFA, 500MHz, D20): & 1,81 (1H, q,J
= 12,5Hz, H-2ax), 2,03 (1H, q, J = 12Hz, H-3"ax), 2,40 (1H, dt. ] =4,5,4,5 va 12Hz,
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H-3'eq), 2,54 (1H, dt, ] = 4,5, 4,5 va 12,5Hz, H-2eq), 2,75 (3H, s, NCH3), 3,31 (1H,
dd, J =3 va 8,5Hz, H-7"), 3,95 (1H, dt, J = 4,5, 4,5 va 11Hz, H-4"), 4,04 (1H, dd, J
= 4 va 11Hz, H-6), 4,14 (1H, dd. J = 4 va 11Hz, H-4), 4,18 (1H, t, J = 4Hz, H-5),
4,54 (1H, khong dang ké br t, J = ~2,5Hz, H-6"), 5,20 (1H, d, J = 8,5Hz, H-8'), 5,41
(1H, d, J = 3,8Hz, H-1") va 5,44 (1H, d, J = 4Hz, H-1").

Vi du 81: téng hop 5-amino-5-deoxy-5-epi-4"-N-(L-isoseryl)apramyxin (W2-c)
[Hoa chit 112]
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Hop chat tidu d& (W2-c) [46,6mg (49%)] thu dugc biang phuong phap tuong
tu nhu vi du 61 st dung 254mg (0,2 1mmol dang mudi 2TFA) hop chét tiéu dé (D2)
theo vi du 79-(i) va 105mg este N-hydroxysucxinimit cia N-(p-metoxycarbonyl)-
[-isoserin.

MS (ESI) m/z: 626 (M+1)"; "H NMR (mudi TFA, S00MHz, D20):  1.87 (111, q. J
=12,5Hz, H-2ax), 2,03 (1H, q, ] = 12Hz, H-3'ax), 2,42 (1H, dt, ] =4,5, 4,5 va 12Hz,
H-3'eq), 2,57 (1H, dt, J = 4,5, 4,5 va 12,5Hz, H-2eq), 2,75 (3H, s, NCH3), 4,42 (1H,
dd, J = 4 va 8Hz, COCH(OH)), 4,56 (1H, khong dang ké br t, J = ~3Hz, H-6"), 5,20
(1H, d, J = 8,5Hz, H-8"), 5,42 (1H, d, ] = 4Hz, H-1") va 5,44 (1H, d, J = 4Hz, H-1").
Vi du 82: téng hop 1,3,2',4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-O-carbony-
3"-deoxy-5-epiapramyxin (X1-a), 1,3,2'-tri-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-4"-N,6"-O-carbonyl-3"-deoxy-5-epiapramyxin (X2-a), 1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-3"-deoxy-5-epiapramyxin (X3-a) va 4"-
deamino-3"-deoxy-5-epi-4"-guanidinoapramyxin (X4-a)

[Hoa chat 113]

O

Bz0 0 e ChzHN~
CbzHN
~ »\O
BzO N
o
/\0
c
m8 oozt | NHCbz CozHN | NHCbz cozhh | NHCbz
NHCbz NHCbZ NHCbz
0Bz
OH )NC
HO Ho
HaN Q )L HaN 0
\N o H NH OH
Ho | - HO
= o
o O o 0
X3-a ChzHN NHCbz X4-a HN NH,
o Sm,NHCbz o §:’; \_NH,
OH
on O, o

-115-



34089

Vi du 82-(i): tong hop 1,3,2',4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-3"-deoxy-5-epiapramyxin (X1-a)

Hop chat tieu d& (X1-a) [1,08g (95%)] thu dugc bang phuong phap tuong
tu nhu vi du 14-(v) st dung 1,47g (1,05mmol) hop cht tiéu dé& (M8) theo vi du 28-
(1).

MS (ESI) m/z: 1108 (M+Na)™.
Vi du 82-(ii): tdng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-
N,6"-O-carbonyl-3"-deoxy-5-epiapramyxin (X2-a)

Hop chét tidu dé (X2-a) [891mg (96%)] thu duoc bang phuong phap tuong
ty nhu vi du 1-(ii) st dung 1,03g (0,95mmol) hop chit tiéu dé (X1-a) theo vi du 82-
(i) va 45mg Nall.

MS (ESI) m/z: 1000 (M+Na)".
Vi du 82-(iii): tdng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-3"-
deoxy-5-epiapramyxin (X3-a) .

Hop chét tiéu d& (X3-a) [881mg (93% dang mudi TFA)] thu duge bing g
phuong phap tuong tu nhu vi du 1-(iii) st dung 870mg (0,89mmol) hop chat tiéu
dé (X2-a) theo vi du 82-(ii).

MS (ESI) m/z: 974 (M+Na)".
Vi du 82-(iv): téng hop 4"-deamino-3"-deoxy-5-epi-4"-guanidinoapramyxin (X4-
a)

Hop chét tidu dé (X4-a) [201mg (47%)] thu dugc bang phuong phap tuong
tu nhu vi du 10 st dung 800mg (0,75mmol dang mudi TFA) hop chit tiéu dé (X3-
a) theo vi du 82-(iii) va 600mg chit thir Goodman.

MS (ESI) m/z: 566 (M+H)"; "H NMR (mubi TFA, 500MHz, D20): 8 1,69 (1H, q, J
= 12,5Hz, H-2ax), 1,82 (1H, q, J = 12Hz, H-3"ax), 2,10 (1H, g, J = 12Hz, H-3"ax),
2,12 (1H, dt, J = 4, 4 va 12Hz, H-3"eq), 2,35 (1H, dt, J = 4, 4 va 12Hz, H-3'eq),
2,42 (1H, dt, J = 4, 4 va 12,5Hz, H-2eq), 2,74 (3H, s, NCH3), 3,29 (1H, dd, J = 2.5
va 8,5Hz, H-7"), 4,44 (1H, khong déng ké br t, J = ~2Hz, H-5), 4,49 (1H, khong
dang ké brt, J =~2,5Hz, H-6"), 5,19 (1H, d, J = 8,5Hz, H-8"), 5,30 (1H, d, J = 3,5Hz,
H-1") va 5,36 (1H, d, J = 4Hz, H-1").

Vi du 83: tong hop 1,3,2',4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-
5,3"-dideoxy-5-epi-5-floapramyxin (X1-b), 1,3,2'-tri-N-(benzyloxycarbonyl)-7'-
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N,6'-O-carbonyl-4"-N,6"-O-carbonyl-5,3"-dideoxy-5-epi-5-floapramyxin (X2-b),
1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-5,3"-dideoxy-5-epi-5-
floapramyxin (X3-b) va 4"-deamino-5,3"-dideoxy-5-epi-5-flo-4"-
guanidinoapramyxin (X4-b)

[Hoa chit 114]
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Vi du 83-(i): tong hop 1,3,2",4"-tetrakis-N-(benzyloxycarbonyl)-7'-N,6'-O-
carbonyl-5,3"-dideoxy-5-epi-5-floapramyxin (X1-b)

Hop chat tiéu dé (X1-b) [544mg (96%)] thu duoc bang phuong phap tuong
tu nhu vi du 14-(v) st dung 722mg (0,52mmol) hop chét tiéu dé (M8") theo vi du
28-(1).

MS (ESI) m/z: 1110 (M+Na)".
Vi du 83-(ii): tong hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-
N,6"-O-carbonyl-5,3"-dideoxy-5-epi-5-floapramyxin (X2-b)

Hop chét tiéu dé (X2-b) [451mg (92%)] thu duoc bang phuong phap tuong
tw nhu vi du 1-(ii) st dung 500mg (0,46mmol) hop chat tiéu dé (X1-b) theo vi du
83-(i) va 22mg NaH.

MS (ESI) m/z: 1002 (M+Na)".
Vi du 83-(iii): tdng hop 1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-
5,3"-dideoxy-5-epi-5-floapramyxin (X3-b)

Hop chét tiéu d& (X3-b) [438mg (91% dang mudi TFA)] thu dugc bing
phuong phap twong tw nhu vi du 1-(iii) sir dung 440mg (0,45mmol) hop chat tiéu
dé (X2-b) theo vi du 83-(ii).

MS (ESI) m/z: 976 (M+Na)*.
Vi du 83-(iv): téng hop 4"-deamino-5,3"-dideoxy-5-epi-5-flo-4"-

guanidinoapramyxin (X4-b)
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Hop chit tidu d& (X4-b) [105mg (50%)] thu dugc bang phuong phap tuong
tu nhu vi du 10 st dung 400mg (0,37mmol dang mudi TFA) hop chét tieu dé (X3-
b) theo vi du 83-(iii) va 600mg chét thir Goodman.

MS (ESI) m/z: 568 (M+H)*; '"H NMR (mudi TFA, S00MHz, D20): 8§ 1,76 (1H, q, J
= 12,5Hz, H-2ax), 1,81 (1H, q, J = 12Hz, H-3"ax), 2,02 (1H, q, J = 12Hz, H-3'ax),
2,12 (1H, dt, J = 4, 4 va 12Hz, H-3"eq), 2,35 (1H, dt, J = 4,5, 4,5 va 12Hz, H-3'eq),
2,47 (1H, dt, J = 4, 4 va 12,5Hz, H-2eq), 2,74 (3H, s, NCH3), 3,30 (1H, dd, J =3
va 8,5Hz, H-7"), 4,10 (1H, biéu kién dd, J = 11 va 26Hz, H-4), 4,49 (1H, khong
dang ké brt, J = ~2,5Hz, H-6"), 5,19 (1H, d, ] = 8,5Hz, H-8"), 5,30 (1H, d, ] = 3,5Hz,
H-1"), 5,32 (1H, biéu kién d, J = 52Hz, H-5) va 5,43 (1H, d, J = 4Hz, H-1").

Vi du 84: téng hop 6,3"-di-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-
O-carbonyl-4"-N,6"-O-carbonyl-2"-deoxy-3"-epi-5-O-mesylapramyxin (Y1), 5-O-
axetyl-6,3"-di-O-benzoyl-1,3,2'-tris-N-(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-
4"-N,6"-O-carbonyl-2"-deoxy-5,3"-diepiapramyxin (Y2) va 2"-deoxy-5,3"-
diepiapramyxin (Y 3)

[Hoa chit 115]

e N

o, o Q
N )\o HN O, )\
N _ - ~y N
OBz 0’\0 0 0Bz &N OBz !
o3 NHCbz Y1 N 0
ChbzHN NHCb NHCbz
O/m/ Cbz HN cozHN | Y3
0B

HO NHCbz
NHCbZ NHCbz
l OH OH

Vi du 84-(i): téng hop 6,3”—di—O—benzoyl-1,3,2'—tris—N—(benzyloxycarbonyl)—7'—

N,6'-O-carbonyl-4"-N,6"-O-carbonyl-2"-deoxy-3"-epi-5-O-mesylapramyxin (Y1)
Hop chét tiéu dé (Y1) [1,05g (99%)] thu dugc bang phuong phép twong tu
nhu vi du 14-(i) st dung 1,00g (0,84mmol) hop chit tiéu dé (03) theo vi du 33-(iii).
MS (ESI) m/z: 1286 (M+Na)™.
Vi du 84-(ii): téng hop 5-O-axetyl-6,3"-di-O-benzoyl-1,3,2'-tris-N-
(benzyloxycarbonyl)-7'-N,6'-O-carbonyl-4"-N,6"-O-carbonyl-2"-deoxy-5,3"-
diepiapramyxin (Y2)
Hop chit tiéu dé (Y2) [732mg (79%)] thu duoc bang phuong phap tuong tu
nhu vi du 34-(iii) st dung 955mg (0,76mmol) hop chat tiéu dé (Y1) theo vi du 84-
(1).
MS (ESI) m/z: 1250 (M+Na)".
Vi du 84-(iii): tong hop 2"-deoxy-5,3"-diepiapramyxin (Y3)
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Hop chét tieu dé (Y3) [77,5mg (45%)] thu dugc béng phuong phap tuong
tw nhu vi du 27-(vii) st dung 400mg (0,33mmol) hop chat tidu dé (Y2) theo vi du
84-(ii).

MS (ESI) m/z: 524 (M+1)"; '"H NMR (25% ND3-D,0, 500MHz): § 1,38 (1H, q, H-
2ax), 1,83 (1H, q, J = 12Hz, H-3'ax), 2,15 (11, dt, H-2eq), 2,21-2,27 (1H, m, H-
2"ax), 2,28 (1H, dt, H-3'eq), 3,08 (1H, dd, H-2"eq), 4,18 (1H, t, H-3"), 4,31 (1H, q,
H-3"), 4,53 (1H, t, H-5), 5,19 (1H, d, J = 8,5Hz, H-8"), 5,07 (1H, d, H-1"), 5,28 (1H,
d, H-1" va 5,63 (1H,d, H-1").

Vi du 85: tong hop 5-epi-4"-N-(D-isoseryl)apramyxin (V1-s)

[Héa chat 116]

o
HO o Ho, ° 1o HO, HO- o
thrl1 O >\\0 j/<N ° Nho ~y ©OH
o ~N HoN
Ho N HoN HHo ™ Sy M 2 Ho ) N
AW o " o, ° + ° 0
ChzHN NHCbz HoN NH,
B4 o V1 :

NH
. HoN 2 Vi-n o
%NHCN S o NH, NH,
OH OH

Hop chét tiéu d& (V1-s) [22,5mg (18%)] va hop chat tieu dé (V1-n) [20,8mg
(17%)] theo vi du 74 thu duoc bang phuong phap tuong tu vi du 61 sir dung 200mg
(0,20mmol) hop chit c6 cong thire (B4) va 105mg este N-hydroxysucxinimit cua
N-(tert-butoxycarbonyl)-DL-isoserin.
MS (ESI) m/z: 627 (M+1)*; '"H NMR (25% ND3-D>0, 500MHz): 5 1,33 (1H, q, H-
2ax), 1,97 (1H, q, H-3'ax), 2,23 (1H, dt, H-3'eq), 2,36 (1H, dt, H-2eq), 2,61 (3H, s,
7'-NCHs), 3,03 (1H, dd, CHa(isoseryl)), 3,23 (1H, dd, CHa(isoseryl)), 4,20 (1H, t,
H-4"), 4,44 (1H, dd, CH(isoseryl)), 4,49 (1H, t, H-5), 5,13 (1H, d, H-8'), 5,23 (1H,
d, H-1") va 5,63 (1H,d, H-1").
Vi du thtr nghiém 1
Hoat tinh khang khuén

Nhu d6i véi cac hop chit dai dién cho khéng sinh aminoglycosit méi theo sang
ché duoc mo ta trong céc vi du, ndng do tc ché i thiéu (MIC, pg/mL) dugc do ddi cho
céc chung vi khuan phan tich khéc nhau st dung phwong phap pha loang trén dia aga
theo phuong phap duge md ta trong Japan Society of Chemotherapy. Cac két qua duoc

thé hién trong bang 1 dén 6.
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Céc két qua trong bang 1 dén 6 thé hién rang cac hop chét theo sdng ché ¢6 cac
hoat tinh khéng khudn déi véi ca vi khudn gram am va vi khuén gram duong. Cling nhu
vay, chimg minh rang cac hop chat theo sang ché c6 hoat tinh khang vi sinh vat manh déi
v6i cac chung c6 tinh khang hoac sy min cam thdp nhu Staphylococcus aureus,
Klebsiella pneumoniae, Axinetobacter, Serratia va Pseudomonas aeruginosa ma khang
hodc man cam thép dbi véi cac khang sinh hién c6 ching han nhu arbekaxin (ABK),
amikaxin (AMK) va gentamixin (GM).

Tham chiéu chéo don lién quan

Sang ché yéu cau huong quyén wu tién theo don da duge ndp tai Nhat ban s6

2015-151250 (ngay ndp don: 30/07/2015). Toan bd cac ndi dung cua don uu tién nay

duoc két hop dé ¢ day dé tham chiéu.
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YEU CAU BAO HO

1. Hop chét c6 cong thire (I) hodc mudi dugc dung hodc hydrat ctia no:

R" 6
RR1ON Ro
8
R ~ \NH OH
R o
o 0
H,N NH; R?
° R4 NH,
R
R? D

trong do,

R! 14 nguyén t& hydro hodc nhom hydroxyl,

R? 1a nguyén tir hydro hodc nhom amino,

R? 1a nguyén tt hydro, nguyén tir halogen, nhém hydroxyl hodc nhém amino,

R*1a nguyén t hydro, nguyén tir halogen, hodc nhém amino,

trong d6 R! va R* ¢6 thé tao thanh lién két doi voi nhau,

R 1a nguyén tr hydro, nhém hydroxyl hodc nhém amino,

R® la nguyén ttr hydro, nhém hydroxyl hodac nhom amino,

R’ la nguyén tr hydro, nhém hydroxyl hodc nhém amino,

R?® 1a nguyén ttr hydro, nhom hydroxyl hodc nhém amino,

méi R? va R doc 1ap 1a nguyén tir hydro, nhom Ci.s alkyl, nhom amino-Ci alkyl,
nhém guanidino-Ci.¢ alkyl, nhom amino-Cs.7 xycloalkyl, nhém amino-Cs.7 xycloalkyl-
Ci.6 alkyl, nhom amidino, nhom azetidino tuy y duoc thé bang nhom Ci. alkyl, nhém
glyxyl, nhdm sarcosyl, nhom L-alanyl, nhém D-alanyl, nhom L-seryl, nhom D-seryl,
nhom B-alanyl, nhém L-isoseryl hodc nhom D-isoseryl; va

R'' 1a nguyén tir hydro, nhém hydroxyl hodc nguyén ti flo,

ngoal trir khi

(i) RY, R%, R%, R®, va R 1a cdc nhom hydroxyl, R%, R3, R, R7, R%, va R'Y 1a cac nguyén
tu hydro,

(i) R%, R®, va R'! 1a cac nhom hydroxyl, R', R?, R3, R%, R®, R7, R?, va R 1a cac nguyén
tu hydro,

(iii) R!, R, R®, va R' 14 cdc nhom hydroxyl, R%, R3, R4, R®, R7, R, va R 1a cac
nguyén tu hydro,

(iv) R!, R, R, va R?® 1a cac nhém hydroxyl, R, R3, RS, R7, R?, R'?, va R!! 1a cac
nguyén t hydro,

(v) R', R*, RS, RS, va R'" 1a cac nhom hydroxyl, R?, R3, R®, va R7 la céc nguyén tu
hydro, R? hoac R 1a nguyén tir hydro, gbc con lai la nhém etyl hodc nhém 2-

aminoctyl.
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2. Hop chét theo diém 1 ¢6 cong thie (I-1) hodc mudi duoc dung hodc hydrat ctia nd:

R11 Rs
HzN/s% OH
R ~
NH
5
7 R

R o]
0 o]

H2N NHZ R2
0 R* NH,

IR E)
trong do,
R!1a nguyén tr hydro hodc nhém hydroxyl,
R? 1a nguyén tt hydro hodc nhom amino,
R 14 nguyén tir hydro, nguyén tir halogen, nhém hydroxyl hodc nhém amino,
R* 1a nguyén tr hydro, nguyén tir halogen hodc nhom amino,
trong d6 R! va R* ¢ thé tao thanh lién két d6i voi nhau,
R 1a nguyén ttt hydro, nhom hydroxyl hodc nhém amino,
R® 1a nguyén tir hydro, nhém hydroxyl hodc nhém amino,
R’ 1a nguyén tr hydro, nhém hydroxyl hodc nhém amino,
R® 1a nguyén ti hydro, nhém hydroxyl hodc nhom amino; va
R 1a nguyén t hydro, nhém hydroxyl hoac nguyén tir flo,
ngoai tru khi
(i) RS, RS, va R!" 1a cac nhom hydroxyl, R}, R%, R?, R* R®, va R’ la cac nguyén tu
hydro,
(i) R!, RS, R®, va R' 14 cac nhom hydroxyl, R?, R?, RY, R, va R” 1a cc nguyén tu
hydro,
(iii) R}, R, RS, va R® 1a cdc nhom hydroxyl, R?, R, RS, R7, va R'" 1a cac nguyén tu
hydro.

3. Hop chét theo diém 1 ¢6 cong thie (I-2) hodc mudi dugc dung hodc hydrat cua no:

trong do,
R' 1a nguyén tir hydro hodc nhém hydroxyl,
R? 1a nguyén ttt hydro hodc nhom amino,

R? 1a nguyén tr hydro, nguyén tir halogen, nhém hydroxyl hodc nhém amino,
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R*la nguyén tir hydro, nguyén tir halogen hodc nhém amino,

trong d6 R! va R ¢6 thé tao thanh lién két doi voi nhau,

R’ 1a nguyén ttr hydro, nhém hydroxyl hodc nhém amino,

R?® 1a nguyén t hydro, nhém hydroxyl hodc nhém amino,

R 14 nguyén tr hydro, nhom Ci.alkyl hodc nhém amino-Ci- alkyl,

R'? 1a nhém Cj.6alkyl, nhém amino-Ci- alkyl, nhom guanidino-Ci.¢ alkyl, nhom
amino-Cs.7 xycloalkyl, nhém amino-Cs.7 xycloalkyl-Ci-6 alkyl, nhom amidino, nhoém
azetidino ty y duogc thé bang nhém Ci.6 alkyl, nhom glyxyl, nhém sarcosyl, nhém L-
alanyl, nhom D-alanyl, nhém L-seryl, nhém D-seryl, nhém B-alanyl, nhom L-isoseryl
hodc nhom D-isoseryl; va

R'! 12 nguyén t&r hydro hodc nhom hydroxyl.

4. Hop chét theo diém 1 c6 cong thtic (I-4) hodc mudi duoc dung hoic hydrat cia no:

HO
HzNﬁ OH
HO ~
HO NH
0

o 0

H,N NHz r2
R* NH,
® T

trong do,
R! 1a nguyén tr hydro hodc nhom hydroxyl,
R? la nguyén tt hydro hodc nhdm amino,
R? 1a nguyén tir hydro, nguyén ti halogen, nhom hydroxyl hodgc nhoém amino,
R* 1a nguyén tt hydro, nguyén tir halogen hodc nhom amino; va
trong d6 R! va R* ¢ thé tao thanh lién két d6i véi nhau,
ngoai trir khi
(i) R', R%, R?, va R* la cac nguyén tir hydro,
(i) R' [a nhom hydroxyl, va R?, R3, va R* 1a cac nguyén tir hydro.

5. Hop chét theo diém 1 hodc mudi duoc dung hodc hydrat cua nd, trong d6 hop
chét nay la:

5-epilapramyxin,

5-deoxy-5-epi-5-floapramyxin,

6-deoxy-5-epiapramyxin,

5,6-dideoxy-5-floapramyxin,

5-amino-5-deoxy-5-epiapramyxin,

5-amino-5-deoxyapramyxin,

6-amino-5,6-dideoxy-5,6-diepi-5-floapramyxin,
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5-amino-5,6-dideoxyapramyxin,
5,6"-dideoxyapramyxin,

5,3"-dideoxyapramyxin,

3"-deoxy-5-epiapramyxin,
5,3"-dideoxy-5-epi-5-floapramyxin,
6,3"-dideoxy-5-epiapramyxin,
5,6,3"-trideoxyapramyxin,
5-amino-5,3"-dideoxy-5-epiapramyxin,
5,2"-dideoxy-5,3"-diepi-5-floapramyxin,
5,3"-diepiapramyxin,

6,6"-dideoxy-5-epiapramyxin,
5-eno-5,6,6"-trideoxyapramyxin,
5,6,6"-trideoxyapramyxin,
5-deoxy-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-5-deoxyapramyxin,
4"-N-(3-aminopropyl)-5-deoxyapramyxin,
5-deoxy-4"-N-(1,3-diaminopropan-2-yl)apramyxin,
4"-deamino-5-deoxy-4"-guanidinoapramyxin,
5-epi-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-5-epiapramyxin,
4"-N-(3-aminopropyl)-5-epiapramyxin,
4"-N-(1,3-diaminopropan-2-yl)-5-epiapramyxin,
4"-deamino-5-epi-4"-guanidinoapramyxin,
4"-deamino-5-deoxy-5-epi-3-flo-4"-guanidinoapramyxin,
5,6-dideoxy-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-5,6-dideoxyapramyxin,
4"-N-(3-aminopropyl)-5,6-dideoxyapramyxin,
4"-N-(1,3-diaminopropan-2-yl)-5,6-dideoxyapramyxin,
4"-deamino-5,6-dideoxy-4"-guanidinoapramyxin,
6-deoxy-5-epi-4"-N-metylapramyxin,
4"-N-(2-aminoetyl)-6-deoxy-5-epiapramyxin,
4"-N-(3-aminopropyl)-6-deoxy-5-epiapramyxin,
4"-deamino-6-deoxy-5-¢pi-4"-guanidinoapramyxin,
4"-N-(1,3-diaminopropan-2-yl)-5,6"-dideoxyapramyxin,
4"-deamino-5,6"-dideoxy-4"-guanidinoapramyxin,
4"-deamino-5,3"-dideoxy-4"-guanidinoapramyxin,
5-¢pi-4"-N-glyxylapramyxin,
5-epi-4"-N-sarcosylapramyxin,
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4"-N-(L-alanyl)-5-epiapramyxin,
5-epi-4"-N-(L-seryl)apramyxin,
4"-N-(B-alanyl)-5-epiapramyxin,
5-epi-4"-N-(L-isoseryl)apramyxin,
5-epi-4"-N-(D-isoseryl)apramyxin,
6-deoxy-5-epi-4"-N-glyxylapramyxin,
6-deoxy-5-epi-4"-N-sarcosylapramyxin,
4"-N-(B-alanyl)-6-deoxy-5-epiapramyxin,
6-deoxy-5-epi-4"-N-(L-isoseryl)apramyxin,
S-amino-4"-deamino-5-deoxy-5-epi-4"-guanidinoapramyxin,
5-amino-5-deoxy-5-epi-4"-N-glyxylapramyxin,
5-amino-5-deoxy-5-epi-4"-N-(L-isoseryl)apramyxin,
4"-deamino-3"-deoxy-5-epi-4"-guanidinoapramyxin,
4"-deamino-5,3"-dideoxy-5-epi-5-flo-4"-guanidinoapramyxin hodc

2"-deoxy-5,3"-diepiapramyxin.

6. Duoc phém chtra hop chét theo diém 1 hodc mudi dugc dung hodc hydrat cta né.
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