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(57) Sang ché dé cap dén hop chat axit amin ¢ dang tién dugc chét c6 cong thic chung (I-

A) ma 13 dang tién duoc chit ciia dan xuét axit amin ma 13 chit d6i khang thy thé glutamat

huong chuyén héa nhém 2, hodc mudi duge dung cua no.

Cu thé 13, sang ché dé cap dén hop chét axit amin ¢ dang tién duoc chit co cong thirc
chung (I-A) ma 1a thudc phong ngira hodc diéu tri cac réi loan cam xuc (bao gdm trim cam
va r6i loan ludng cuc), roi loan lo 4u, céc roi loan nhan thire, cac rdi loan phat trién, bénh
Alzheimer, bénh Parkinson, cac roi loan van dong kem theo sy co cung co, cac roi loan
gidc ngu, ching mua giat Huntington, cac roi loan an ubng, chimg 1¢ thudc thuoc ching
dong kinh, nhdi mau ndo, ching thiéu mau nio cuc b, suy ndo, phu néo, cac roi loan do
tiy song, chin thuong dau, cac bénh lién quan dén viém va mién dich, v.v. Ngoai ra, sing
ché con dé cap dén thudc va ché pham chira hop chat nay.



35165

Linh vye ki thuat dwoc dé cap

Sang ché dé cap dén hop chit axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-
alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic & dang tién dugc chit va hop chit axit
(1S,2R,3R,5R,6S)-2-amino-3-alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic hitu ich lam
thudc. Cu thé hon, séng ché @& cap dén hop chét axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-
alkoxybixyclo[3.1.0]Thexan-2,6-dicacboxylic va din xuit axit (1S,2R,3R,5R,6S)-2-amino-
3-alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic & dang tién dugc chit, ma 1a cac hop chit
ma déng vai trd 1am cac chét dbi khang cta cac thu thé mGlu2 va mGlu3 thudc phan
nhém 2 cta cac thu thé hudng chuyén héa glutamat (mGlu) va hitu ich trong viée diéu tri
hoic phong ngira, vi du cac rdi loan cam xuc (bao gdm trAm cam va rdi loan ludng cuc),
rdi loan lo 4u, cic rdi loan nhan thic, cac r6i loan phat trién, bénh Alzheimer, bénh
Parkinson, céc rdi loan van dong kém theo su co cimg co, cac rdi loan gidc ngu, ching
mua giat Huntington, cac r6i loan #n uéng, ching 1€ thudce thudc, ching ddng kinh, nhdi
mau ndo, chimg thiéu mau nfo cuc bod, suy néo, phii ndo, cac rdi loan do tiy sbéng, chén
thuong ddu, cac bénh lién quan dén viém va mién dich. Sang ché con dé cap dén viec
phat hién thiy céc tién dugc chét ciia cac hop chit (dang hoat tinh) déng vai trd 1am céc
chit dbi khang cta cac thy thé mGlu2 va mGlu3 gia ting kha ning hip thu qua dudng

miéng va gia ting sy ¢d mét ciia cdc dang hoat tinh in vivo.
Tinh trang k{ thuit cia sang cheé

Céc thy thé glutamat huéng chuyén hoa dugc phén loai thanh 3 nhém theo tinh
twong ddng vé trinh tu, céc co ché tai nap tin hiéu va cac dic tinh duoc ly. Trong sb
ching, chc thu thé glutamat huéng chuyén héa nhém 2 (céc thu thé mGlu2 va mGlu3) la
cac thy thé ghép cip G protein ma lién két v6i adenyl xyclaza va ngan su tich tu clia
adenosin monophosphat vong do phosphocholin kich thich (cAMP) (Tai liéu phi patent
1). Ngoai ra, cac thy thé glutamat huéng chuyén hoa nhém 2 tbn tai chinh trong céc
noron giri ctia hé than kinh glutamat va déng vai tro 1am céc thu thé tu dong, nhu vay
ngan su giai phong qua muc axit glutamic (Céc tai li€u phi patent 2 va 3). Cac hgp chét
d6i khang céc thu thé hudéng chuyén hoa nhém 2 duoc xem xét 14 hitu ich dé diéu tri hodc

phong ngira cac bénh than kinh- tAm than cip tinh va mén tinh va c4c bénh hé than kinh.
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Cac din xudt axit (IR,2R,3R,5R,6R)-2-Amino-6-flo-3-alkoxybixyclo[3.1.0]hexan-2,6-
dicacboxylic va cac dan Xuét axit (1S,2R,3R,5R,6S)-2-amino-3-
alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic 12 cac hop chét c6 tac dung d6i khang manh
d6i véi céc thu thé glutama huéng chuyén hoa nhom 2. Vi du, MGS0039 dugc boc 16 1a
hop chét nhu vy. Hoat tinh dbi khang ctia né 1a 20nM (thu thé mGlu2) va 24 nM (thu
thé mGlu3), va c6 bao cdo 1a Img/kg hop chét 1a da d& ngan thoi gian bt dong, nhu ddi
v6i cac thube chdng suy nhuge dang ¢ ban, trong thir nghiém boi cudng birc ciia chudt
14 c4c mAu dong vét bi trAm cam. C6 bao cdo thém 13 hop chét nay ciing lam ngin thoi
gian bat dong, nhu dbi véi cac thude chdng suy nhuge dang c6 ban, trong thir nghiém bi
treo dudi ciia chudt (Tai liéu phi patent 4). Cling c6 bao cdo 1a axit (1R,2R,3R,5R,6R)-2-
amino-6-flo-3-[(4-flophenyl)metoxy]bixyclo[3.1.0]hexan-2,6-dicacboxylic, axit
(1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flobixyclo[3.1.0]hexan-2,6-

dicacboxylic va axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-propoxybixyclo[3.1.0]hexan-
2,6-dicacboxylic, ma 13 cac din xult axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-
alkoxybixyclo[3.1.0]Thexan-2,6-dicacboxylic, c6 hoat tinh di khang 12 500nM hodc it

hon d6i véi cac thu thé mGlu2 (Tai lidu patent 1 va Tai liéu phi patent 5).

Tuy nhién, khd ning hép thu qua dwong miéng clia cic din xudt axit
(IR,2R,3R,5R,6R)-2-amino-6-flo-3-alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic va cac
din xudt axit (1S,2R,3R,5R,6S)-2-amino-3-alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic
1a kém & khi. Didu ndy goi y kha ning 13 kha ning hp thy qua duong miéng ciing c6 thé
la kém & nguoi.

C6 hai phuong phép chinh dé cai thién d6 thdm qua mang (vi du, kha nang hip thu
qua dudng miéng) ciia cic hop chét. Mot 14 phuong phap thay dbi chinh cic cdu tric hoa
hoc ctia ching va phwong phép con lai 1 phuwong phap phét trién ché phim ma khéng
thay dbi cac cong thic héa hoc ciia ching. Phuong phap dau bao gdbm gin nhém cai bién
nho nhu nhém alkyl hodc nhém axyl vao phan tir thé hoat dong nhu nhém cacboxy hoic

nhém amino ciia cac hgp chat dé chuyén hoéa cac hop chat nay thanh céac tién dugc chat.

Céc hop chét duoc vu tién 1am céc tién duogc chét néu trén 13 cic hop chét ma ton
tai mot cach 6n dinh & cac dang tién dugc chit truée khi hép thy, thé hién su hép thu
duoc cai thién sau khi dugc tao thanh trong céc tién duge chét va duoc chuyén hoéa thanh
cac dang hoat tinh theo cach héa hoc hodc enzym va nhanh chéng trong rudt non, gan

va/hodc huyét twong trong va/hodc sau khi hp thy.
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Tuy nhién, kho d& phat trién cac tién duoc chét Iy twéng ma théa man tat ca cac
didu kién néu trén. Vi du, cac tién duogc chét co lién két este c6 nhiéu kha nang 1a duoc
thiy phan, ma c6 thé ¢6 anh huong 16n dén tinh 6n dinh hoéa hoc truée khi hip thu. Déi
v6i céc tién duge chit co lién két amit, sy thay dbi 16n vé cac dic tinh vat ly ctia cac hop
chit c6 thé c6 anh hudéng 16n dén do thdm qua mang nhu kha nang hdp thu qua dudng
miéng. Hon nita, lién két amit it c6 kha ning 1a duoc thity phan, ma c6 thé c6 anh huéng
16n dén sy chuyén héa sinh hoc cta cac hop chét thanh cac dang hoat tinh va céc ndng do
huyét thanh. Hon nita, khé dé du doan cac profil duge dong hoc clia cac tién dugc chit vi
chc enzym ma kiém sodt sy chuyén hoa sinh hoc ciia cac tién dugc chét thanh cac dang
hoat tinh 12 dc hiéu chit nén va cy thé 13, vi du, trd luc trong khong gian cta phén tir thé
duoc 1dng vao dé tao thanh céc tién dugc chit ngin phan tmg ciia cic enzym. Vi céc ly
do nay, khong c6 cach thuc d& dang dé gia ting cac ndng d6 huyét thanh ctia cac dang
hoat tinh bang cach du doan céc sy cai thién c6 thé vé do thAm qua mang (vi du, kha
nang hip thu qua duong miéng) ciia cc tién dugc chat va s chuyén hoéa ctia chiing thanh
céc dang hoat tinh. C6 cac bao céo trude ddy vé sy gia ting cic ndng dd huyét thanh ctia
céc dang hoat tinh bing céc tién dugc chét ¢ (cac) lién két este & axit 6-cacboxylic hoic
cd hai axit 2-cacboxylic va axit 6-cacboxylic cia din xuit axit 2-amino-
bixyclo[3.1.0]hexan-2,6-dicacboxylic ma 14 hop chat dong vai trd 1am chét dbi khang ctia
céc thu thé mGlu2 va mGlu3 (Cac tai liéu patent 2, 3, 4 va 5 va Tai liu phi patent 6).
Tuy nhién, c4c tai liéu nay khong mo ta hay goi y vé su gia ting cac néng do huyét thanh
cta cc dang hoat tinh béi tién duoc chét ciia cac hop chét c6 lién két este chi & axit 2-
cacboxylic. Hon nita, cac tai li¢u nay khong mo td hay goi y su gia tdng cac ndng do
huyét thanh cua céc dang hoat tinh boi céc tién dugc chat ctia cac dang hoat tinh theo

séng ché.

Danh muc tai liéu trich dan

Tai liéu patent
Tai liéu patent 1: WO03/061698
Tai liéu patent 2: WO05/000791
Tai liéu patent 3: W0O2012/068041

Tai liéu patent 4: W0O2012/068067

4-



35165

Tai li¢u patent 5: WO2013/062680
Tai liéu phi patent

Tai li€u phi patent 1: Trends Pharmacol. Sci., 14, 13-20, 1993

Tai liéu phi patent 2: Neuropharmacol., 40, 20-27, 2001

Tai liéu phi patent 3: Eur. J. Pharmacol., 356, 149-157, 1998

Tai liéu phi patent 4: Neuropharmacol., 2004, 46 (4), 457-67

Tai liéu phi patent 5: J. Med. Chem., 2004, 47, 4570-4587

Tai liéu phi patent 6: Bioorg. Med. Chem., 2006, 14, 4193-4207
Ban chit ky thuit ciia sang ché
Vén dé k¥ thudt can giai quyét

Muc dich cia sang ché 12 d& xuét cac loai thubc ma c6 hiéu qua diéu tri hoac
phong ngira, vi du cac rdi loan cam xtc (bao gbm trAm cam va r6i loan ludng cuc), rdi
loan lo 4u, cdc r6i loan nhan thitc, cac rdi loan phat trién, bénh Alzheimer, bénh
Parkinson, cac rdi loan van dong keém theo su co cling co, cac 161 loan giéc ngu, ching
mua giit Huntington, cac réi loan an udng, ching 1¢ thudc thudc, chimg dong kinh, nhdi
mau ndo, ching thiéu mau nfo cuc bo, suy ndo, phu ndo, cac rdi loan do tuy séng, chin
thuong dau, cac bénh lién quan dén viém va mién dich va 1a céc thube hoat tinh qua
dudng miéng cao dbi khang cac thy thé glutamat huéng chuyén héa nhém 2.
Céch thirc giai quyét van dé

Céc tac gia sang ché da tién hanh céc nghién ctru bao quat va chuyén sau vé cac
dan xudt axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-alkoxybixyclo[3.1.0]hexan-2,6-
dicacboxylic va cac dan Xudt axit (1S,2R,3R,5R,65)-2-amino-3-
alkoxybixyclo[3.1.0]Thexan-2,6-dicacboxylic va, két qua 1a cac tic gia dd phat hién ra cac
tién  duoc chit cua cdc din xult axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-
alkoxybixyclo[3.1.0]Thexan-2,6-dicacboxylic va cdc dan xuét axit (1S,2R,3R,5R,6S)-2-
amino-3-alkoxybixyclo[3.1.0]hexan-2,6-dicacboxylic ¢6 hoat tinh d6i khang d6i véi céac
thu thé glutamat hudng chuyén héa nhém 2 13 6n dinh trong thir nghiém tinh 6n dinh
trong cac dung dich kich thich da day va rudt non va dugc chuyén héa thanh céc dang

hoat tinh trong cac phan doan S9 & gan. Qua céc thir nghiém dong vat st dung céc dang
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hoat tinh va céc ti€n dugc chat 1am cac thude thir nghiém, céc tac gia sdng che dd phat
hién ra loai tién dugc chat lam gia ting sy ti€p xtc in vivo cia cac dang hoat tinh. Cac

phat hién niy d4 din dén sy hoan thanh sang ché.

Sang ché dugc mo ta chi tiét sau ddy. Cac phuong 4n cla sang ché (sau ddy, cac
hop chét clia cac phuong an duge goi 12 "céc hop chét theo sang ché") duoc dé cép sau

day.

(1) Hop chét ¢6 cong thirc (I-A):

trong do:

R! 12 nhém Ci. alkyl, nhom heteroaryl (nhém heteroaryl tity y dugc thé bang mot
nguyén tir halogen) hodc cong thic (IIIA) sau day:

X/I

. (1MIA)
A

trong d6 R* 1a nguyén tir hydro, nguyén tir halogen, nhém Ci. alkyl, hodc nhém
Ci.6 alkoxy (mdi nhém Ci.6 alkyl va nhém Ci.¢ alkoxy tity y dugc thé bing mot dén ba
nguyén tir halogen), va

RY 1a nguyén t& hydro, nguyén t& flo, nhom Ci.¢ alkyl, hodc nhom Ci.¢ alkoxy
(mdi nhém Ci alkyl va nhém Cu alkoxy tiy ¥ duoc thé bang mot dén ba nguyén tir
halogen),

R! 1a nguyén tir hydro hodc nhém C.6 alkyl,

hoac R! va R!' tiy y tao thanh Cs.g xycloalkan ciing v6i nguyén tir cacbon lién ké
no,

R? 14 nhém Cs. alkyl (nhém Cs. alkyl tdy ¥ dugc thé bing mét nhém amino),

nhém Cs.g xycloalkyl (nhém Cs.s xycloalkyl tily v dugc thé bang mot dén ba nhém Ci.
| alkyl), nhom Cs.g xycloalkoxy (nhém Cs.g xycloalkoxy tuy y duoc thé bang mot dén ba
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nhém Ci. alkyl va nhoém Cs.g xycloalkoxy tily ¥ ¢6 nhém Ci.s alkylen lién két ngang véi
hai nguyén tir cacbon khac nhau trong vong), nhom adamantyl (nhém adamantyl tuy y
duoc thé bing mot dén ba nhom Ci.6 alkyl) hodc nhém phenyl,

R3 12 nguyén tir hydro hodc nhom Ci alkyl, va

R* 12 nguyén tir hydro hodc nguyén tir flo,

hodc mudi duge dung ctia no.

(2) Hop chét theo muc (1), trong d6 R* 1 nguyén tir flo, hoic mudi duge dung
cua no.

(3) Hop chit theo muc (2), trong d6 R? 12 nhém Cs. alkyl, nhém Cs.g xycloalkyl
(nhém Cs.s xycloalkyl tiy y dugc thé bang mot dén ba nhom Cis alkyl), nhém Cs.s
xycloalkoxy (nhém Cs.g xycloalkoxy tiy y dwoc thé bing mot dén ba nhém Ci.6 alkyl va
nhém Cs.g xycloalkoxy tiy y ¢6 nhém Ci.s alkylen lién két ngang voi hai nguyén tir
cacbon khac nhau trong vong), nhom adamantyl (nhém adamantyl tuy y duoc thé bang
mdt dén ba nhém Ci.6 alkyl) hodic nhém phenyl, hodc mudi duge dung ctia né.

(4) Hop chét theo muc (2) hoic (3), trong d6:

R! 12 nhém etyl, nhom 4-flophenyl, nhém 3,4-diflophenyl, nhom 4-flo-3-
metoxyphenyl, nhom 4-(triflometyl)phenyl, nhém 3-flophenyl, nhém 4-metylphenyl,
nhom 6-clopyridin-2-yl, nhom 6-clopyridin-3-yl, nhém 5-clopyridin-2-yl hodc nhém 2-
metylpropyl,

R! 1a nguyén ttr hydro hodc nhém metyl,

hodc R! va R!" tily ¥ tao thanh xyclopentan ciing véi nguyén tir cacbon lién ké n6,

R? 1 c4u tric bat ky ctia nhém cong thirc (I1IB) sau dy:

u%/ :9"7/ .g.oQ f?:;\ ;o@_ SO}
-‘sJ< aO g@

(IIIB)

va
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R? 1 nguyén tir hydro hodic nhém Ci.6 alkyl, hosic mubi dugc dung ciia né.

(5) Hop chét theo muc (1), trong d6 R* 14 nguyén tir hydro, hodc mudi duge dung
cua no.

(6) Hop chat theo muc (5), trong do:

R! 1a nhém etyl, nhom 4-flophenyl, nhém 3,4-diflophenyl, nhom 4-flo-3-
metoxyphenyl, nhém 4-(triflometyl)phenyl, nhéom 3-flophenyl, nhém 4-metylphenyl,
nhém 6-clopyridin-2-yl, nhém 6-clopyridin-3-yl, nhém 5-clopyridin-2-yl hodc nhom 2-
metylpropyl,

R! 1a nguyén t hydro hodc nhém metyl,

ho#ic R! va R tuy y tao thanh xyclopenan clng vGi nguyén tir cacbon lién ké no,

R2 13 cdu trac bét ky ciia nhém cong thire (I1IB) sau day:

%007/ \Ql/ .g.oQ Q\ :o@i SSIN

%0 %0

?aJ< A,O g@

va

(111B)

R? 14 nguyén ti hydro hodc nhém Ci. alkyl, hodc mubi dugc dung cua né.

(7) Hop chét theo muc (5) hodc (6), trong d6 R! 12 nhém 4-flophenyl hodc nhém

3,4-diflophenyl, hodc mudi duge dung cta né.
(8) Hop chét theo muc bt ky trong s cac muc (5) dén (7), trong d6:
R! 12 nh6m 4-flophenyl,
R! 1a nguyén t hydro, va

R2 14 cu trac bat ky ctia nhém cong thic (I1Ib) sau day:
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I,".

I

E’@ (TIIb)
Hg

hodc mudi duge dung cia no.

(9) Hop chét theo muc bét ky trong s6 cac muc (5) dén (8), trong d6 R 1a nhém

metyl, hodc muoi dugc dung cia no.

(10) Hop chét ¢6 cong thirc (I):

(1)
trong d6
R! 1a nhom etyl, nhém 4-flophenyl hodc nhém 3,4-diflophenyl,

R? 14 cdu trac bat ky cia nhém cong thire (111a) sau day:

\Q : .
‘z%/ %0 // ";OQ ‘z?\ ~%7(5 | iﬁ'@ Eﬁ/ (Tlla)

va
R3 1a nguyén tir hydro hodc nhém Ci.6 alkyl,
hoic mudi duge dung ctia né.

(11) Hop chét theo muc (10), trong d6 R? 1a cdu truc bét ky cta nhom cdng thirc

(II1a") sau day:



35165

% \Ql/ %(OQ g\ ;0@‘ %«@ (Ia')

%0 %0
hodc muoi duge dung cuia no.

(12) Hop chét theo myc (10), trong d6 R? 14 chu truc bét ky cia nhém cong thirc
(ITIb) sau day:

‘%@ (1Ib)

hodc mudi dugc dung ciia no.

(13) Hop chit theo muc bat ky trong s6 cac muc (10) dén (12), trong d6 R3 1a
nhom metyl, hodc mudi duoc dung cua né.

(14) Hop chét theo muc (1), trong d6 hop chét nay 13 hop chét bét ky trong sb cac
hop chét sau day:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy }cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({[(trixyclo
[3.3.1.1%"]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo
[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({ 1-[({[(1S,2R,5S)-5-metyl-2-(propan-2-
-10-
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yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo[3.1.0]Jhexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(18,2R,4S)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-y1]oxy } cacbonyl)oxyJetoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-propoxy-2-({ 1-[({[(1S,2R,4S)-1,7,7-
trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy } cacbonyl)bixyclo
[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(IR,2S,4R)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1S)-1-[(trixyclo[3.3.1.1%7]decan-1-
cacbonyl)oxy]etoxy } cacbonyl)-3-{[4-(triflometyl)phenyl]metoxy } bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(1R)-1-(4-flo-3-metoxyphenyl)etoxy]-2-
({(1S8)-1-[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]
hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(5-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-3-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-metylphenyl)metoxy]-2-({(1S)-1-
-11-
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[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-(3-metylbutoxy)-2-({(1S)-1-[(trixyclo
[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy }cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy)-6-flo-2-({(1S)-1-[(trixyclo
[3.3.1.1%>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0Jhexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1R)-1-
[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)
bixyclo[3.1.0]hexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1R)-1-
[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-2-({[(2,2-dimetylpropanoyl)oxy]metoxy }
cacbonyl)-6-flo-3-[(4-flophenyl)metoxy Jbixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-2-{[(benzoyloxy)metoxy]cacbonyl}-6-flo-3-[(4-
flophenyl)metoxy |bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-2-({[(xyclohexancacbonyl)oxy]metoxy }
cacbonyl)-6-flo-3-[(4-flophenyl)metoxy]bixyclo[3.1.0]hexan-6-cacboxylic, va

axit (1S,2R,3R,5R,68)-2-amino-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-

cacboxylic,

hodic mubi duoc dung ctia no.

(15) Hop chét theo muc (1), trong d6 hop chit nay 1a hop chét bét ky trong sd céc
hop chét sau day:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({[(trixyclo
[3.3.1.1%37]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,
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axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy]etoxy }cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-
propoxybixyclo[3.1.0]Thexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-2-({(1S)-1-[(trixyclo[3.3.1.1*7]decan-1-
cacbonyl)oxy]Jetoxy } cacbonyl)-3-{[4-(triflometyl)phenyl]metoxy } bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1>7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy ]etoxy } cacbonyl)bixyclo[3.1.0Thexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(1R)-1-(4-flo-3-metoxyphenyl)etoxy]-2-
({(1S)-1-[(trixyclo[3.3.1.1>"]decan-1-
cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(5-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-3-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-metylphenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-(3-metylbutoxy)-2-({(1S)-1-
-13-
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[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy)-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%>7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,
va

axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

hozic mubi dugc dung cia né.

(16) Hop chét theo muc bét ky trong sé cdc muc tir (1) dén (4) hodc (10) dén (13),
trong d6 hop chét nay 13 hop chét sau day:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

hodac mudi dugc dung cia né.

(17) Hop chét theo muc bét ky trong s6 cac muc tir (1) dén (4) hoic (10) dén (13),
trong d6 hop chét nay 14 hop chét sau day:

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-

cacboxylic,

hodc mudi dugce dung cua nd
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(18) Hop chét theo muc bét ky trong s& cac muc tir (1) dén (4) hodc (10) dén (13),
trong d6 hop chét nay 1 hop chét sau ddy:

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-
propoxybixyclo[3.1.0]hexan-6-cacboxylic,

hodc mudi duge dung cia nd

e, (o] (o)
HN Yy 0
o = g

(19) Thudc chira hop chét theo myc bit ky trong s6 cac muyc tir (1) dén (18) hoic

muoi dugc dung cda nd.

(20) Ché phém dé phong ngira hoic didu tri tinh trang bénh duoc chon tir nhém
bao gbm céc rdi loan cam xtic (bao gém trdm cam va roi loan ludng cuc), rdi loan lo 4u,
céc rdi loan nhan thure, cc rdi loan phat trién, bénh Alzheimer, bénh Parkinson, cac rdi
loan gidc ngl, chung mua giat Huntington, c4c réi loan 4n ubng, chung 18 thudc thudc,
chiing ddng kinh, nhoi méu nio, ching thiéu médu ndo cuc b, pht ndo, chin thuong dau,
céc bénh lién quan dén viém va mién dich, chtra hop chit theo muc bat ky trong sb cac

muc tir (1) dén (18) hodc mudi duge dung cia no.
Hiéu qua ctia sang ché

DAan xuét axit amin & dang tién dugc chét theo sang ché duge gia ting do thim qua

mang nhu kha niang hip thu qua dudng miéng va dugce chuyén héa thanh dang hoat tinh
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(ID)-A, (II)-1, (II)-2 hodc (II)-3 mot cach nhanh chong sau khi hép thu. Dang hoat tinh thé
hién 4i luc ddi véi cac thu thé glutamat huéng chuyén héa nhém 2 va cé hiéu qua dbi

khang.

(I1)-A

trong d6 R!, R! va R* 1a nhu duoc dinh nghia trén day.

Wi

OH
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MO ta chi tiét sang ché
Céc phwong 4n thyc hién sang ché dugc mé ta cu thé dudi day.
Nghia cta cac thuat nglt va cum tlr dugc sir dung trong ban md ta nay 1a nhu sau:

"Nhém Ci. alkyl" 12 nhém alkyl mach thing hoic mach nhanh c6 tir mot dén séu
nguyén tir cacbon, va cac vi du c¢6 thé bao gdm cic nhém nhu nhém metyl, nhém etyl,
nhém n-propyl, nhém isopropyl, nhém n-butyl, nhdm isobutyl, nhém sec-butyl, nhém
tert-butyl, nhom n-pentyl, nhom isopentyl, nhém neopentyl, nhém tert-pentyl, nhém 1-

etylpropyl, nhdm n-hexyl, nhom isohexyl, va nhdm neohexyl.

"Nhém Cs. alkyl" 12 nhom alkyl mach thing hoic mach nhénh c6 tir ba dén séu
nguyén tir cacbon, va cac vi du c6 thé bao gdm cac nhém nhu nhém n-propyl, nhém
isopropyl, nhém n-butyl, nhém isobutyl, nhdm sec-butyl, nhém tert-butyl, nhém n-pentyl,
nhom isopentyl, nhom neopentyl, nhom tert-pentyl, nhém 1-etylpropyl, nhém n-hexyl,

nhém isohexyl va nhém neohexyl.

"Nhom heteroaryl" 1a nhém di vong thom don vong, va cac vi du co thé bao gdm
cac nhém nhu nhom pyridyl, nhom pyridazinyl, nhém pyrimidinyl, nhém pyrazinyl,
nhém pyridonyl, nhom thienyl, nhém pyrolyl, nhém thiazolyl, nhém isothiazolyl, nhom
pyrazolyl, nhém imidazolyl, nhom furyl, nhdm oxazolyl, nhém isoxazolyl, nhoém
oxadiazolyl, nhém 1,3,4-thiadiazolyl, nhém 1,2,3-triazolyl, nhoém 1,2,4-triazolyl va nhém

tetrazolyl.

"Nguyén tir halogen" 1a nguyén t flo, nguyén t clo, nguyén tir brom hodc

nguyén tur iot.

"Nhom Ci.¢ alkoxy" 1a nhom alkoxy mach théng hodc mach nhanh cé tir mét dén
sdu nguyén tir cacbon, va cac vi du c6 thé bao gdm céc nhém nhu nhém metoxy, nhém
etoxy, nhém propoxy, nhém butoxy, nhom pentyloxy, nhém hexyloxy, nhém isopropoxy,
nhém isobutoxy, nhom tert-butoxy, nhém sec-butoxy, nhém isopentyloxy, nhém
neopentyloxy, nhom tert-pentyloxy va nhém 1,2-dimetylpropoxy.

"Nhom Cs.g xycloalkyl" 1a nhom xyclopropyl, nhom xyclobutyl, nhém xyclopentyl,
nhém xyclohexyl, nhém xycloheptyl hodc nhém xyclooctyl.

"Cs.s xycloalkan" 1a xyclopropan, xyclobutan, xyclopentan, xyclohexan,

xycloheptan hodc xyclooctan.
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"Nhém Cs.g xycloalkoxy" 1a nhém xyclopropoxy, nhém xyclobutoxy, nhom

xyclopentyloxy, nhom xyclohexyloxy, nhém xycloheptyloxy hodc nhém xyclooctyloxy.

"Cy.s alkylen" ¢6 thé duoc 14y vi du 13 metylen, etylen, metylmetylen, trimetylen,

metyletylen, dimetylmetylen, tetrametylen, etyletylen, va pentametylen.

Trong trurong hop ma “nhém Cs.g xycloalkoxy” dugc dinh nghia trén ddy 1a nhém
Cs.g xycloalkoxy ma c6 nhom Cis alkylen lién két ngang vé6i hai nguyén tir cacbon khéc

nhau trong vong, né ¢6 thé duoc 1dy vi du 1a bixyclo[2.2.1]heptan-2-yl.

"Mubdi dugc dung" duge d& cip trong ban md ta niy bao gdbm cic mudi cia axit vo
co nhu axit sulfuric, axit clohydric, axit bromhydric, axit phosphoric va axit nitric; cdc
mudi cia axit hitu co nhu axit axetic, axit benzoic, axit oxalic, axit lactic, axit malic, axit
tactric, axit fumaric, axit maleic, axit xitric, axit malonic, axit mandelic, axit gluconic,
axit galactaric, axit glucoheptonic, axit glycolic, axit glutamic, axit trifloaxetic, axit
metansulfonic, axit etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit
camphorsulfonic va axit naphtalen-2-sulfonic; cac mubi cia mot hoic nhiéu ion kim loai
nhu ion lithi, ion natri, ion kali, ion canxi, ion magie, ion kém va ion nhdm; va céc mudi
cia amoniac hodc amin nhu acginin, lizin, piperazin, cholin, dietylamin, 4-
phenylxyclohexylamin, 2-aminoetanol va benzathin. Céc mudi ndy c6 thé thu dugc bing

cach chuyén héa tir cdc dang tu do theo cich thong thuodng.
Cac phuong an duge vu tién clia cac hop chét theo sang ché 13 nhu sau:

Trong céc hop chit, R2 t6t hon 14 cdu tric bit ky trong nhém cong thire (IIIB) sau
day:

%,

z%/ \Ql/ .g.oQ g ? SN

%0 &

-EJ< .zzO g@

Ngoai ra, trong céc hop chét theo phwong 4n khéac, R? 1a chu triic bt ky ctia nhém

(111B)

cong thtre (IIla) sau day:
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%,

a%/ :oQ// %0 %\ /@_ ”H’Q& ﬁ"JNWHj (1la)

%0

Trong cc hop chit, R? t6t hon 1a cu tric bit ky cia nhém cong thire (I11a') sau

day:

e

5,_1;0

Trong cic hop chit & phuong an thay thé khac, R? t6t hon 13 cdu triic bat ky cia
nhém cong thire (I11b) sau day:

‘5{@ (IIIb)

Trong cic hop chét, R? t6t hon 1a nguyén tir hydro hoic nhém metyl, t6t hon nira

1a nhém metyl.

Néu R? 12 nhém Ci.6 alkyl thi cdu tao ciia R? trong céc hop chit tét hon 13 cdu tao
c6 cong thire (IVa) sau day:

]

in,

R:3 o) (IVa)
Néu R 12 nhém metyl thi cdu tao cta R? trong cc hop chét tét hon 14 ciu tao ¢6
cong thire (IVD) sau day:

n
H 0 (IVb)

Céac vi du dugc uvu tién cta cac hop chat theo sdng ché bao gdm cac hop chat sau
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day hodc cac mudi dugc dung cia ching:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-
({[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({[(trixyclo[3.3.1.1*7]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-
propoxybixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({1-[({[(1S,2R,5S)-5-metyl-2-(propan-2-
yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-propoxy-2-({ I-[({[(1S,2R,4S)-1,7,7-
trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy } cacbonyl)bixyclo
[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1IR,2S,4R)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1S)-1-[(trixyclo[3.3.1.1%7]decan-1-

cacbonyl)oxy]etoxy } cacbonyl)-3-{[4-(triflometyl)phenyl]metoxy } bixyclo[3.1.0]Thexan-6-
-20-
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cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy }cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0Thexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(1R)-1-(4-flo-3-metoxyphenyl)etoxy]-2-
({(18)-1-[(trixyclo[3.3.1.13"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo
[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(5-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-3-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-metylphenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-(3-metylbutoxy)-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy)-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1R)-1-
[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1R)-1-

[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
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cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-2-({[(2,2-dimetylpropanoyl)oxy|metoxy}
cacbonyl)-6-flo-3-[(4-flophenyl)metoxy |bixyclo[3.1.0]hexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-2-{[(benzoyloxy)metoxy]cacbonyl}-6-flo-3-[(4-
flophenyl)metoxy |bixyclo[3.1.0]hexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-2-({[(xyclohexancacbonyl)oxy]metoxy }
cacbonyl)-6-flo-3-[(4-flophenyl)metoxy |bixyclo[3.1.0]Thexan-6-cacboxylic, va

axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-({(1S)-1-[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic.

Céc vi du duge wu tién hon vé cac hop chit theo sang ché bao gdm céc hop chit
sau ddy hodc cic mudi duge dung ciia chiing:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.13"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy|metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-
propoxybixyclo[3.1.0]Thexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1S)-1-[(trixyclo[3.3.1.1%"]decan-1-
cacbonyl)oxy]etoxy } cacbonyl)-3-{[4-(triflomety])phenylmetoxy } bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(15)-1-
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[(trixyclo[3.3.1.13]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(1R)-1-(4-flo-3-metoxyphenyl)etoxy]-2-
({(18)-1-[(trixyclo[3.3.1.1>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo
[3.1.0]hexan-6-cacboxylic,

axit (1IR,2R,3R,5R,6R)-2-amino-3-[(5-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-3-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-metylphenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-(3-metylbutoxy)-2-({(1S)-1-[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]etoxy }cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy)-6-flo-2-({(1S)-1-[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,

va

axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-({(1S)-1-[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic.

Néu cac hop chét theo sang ché tao thanh hydrat hodc solvat thi cac hydrat va
solvat ndy ciing dugc bao gdm trong pham vi ciia sang ché. Céc mudi dugc dung ctia
hydrat hoiic solvat cia cac hop chét theo sang ché ciing dugc bao gdm trong pham vi cia

sang ché.

Céc hop chét theo sdng ché bao gdém tt ca cac dang nhu céc chét ddng phan ddi
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hinh, c4c cht ddng phan khong dbi hinh, cac hop chét cin bang, cac hdn hop cia chiing

theo ty 1 bat ky, va cac raxemat.

Céc hop chdt méi cling bao gdm cac hop chit ma trong d6 mot hodc nhidu nguyén
t hydro, nguyén tr cacbon, nguyén ti nito, nguyén tir oxy hodc nguyén tir flo dugc thay
thé bing cac ddng vi phong xa hodc ddng vi dn dinh cta ching. Cac hop chét duge dén
nhén nay 1a hitu ich, vi du trong cdc nghién ctru vé su chuyén hoa va dugc dong hoc,

hodc cac phan tich sinh hoc ma trong d6 ching dugc st dung lam cac phéi ttr thy thé.

Céc hop cht mdi c6 thé duge két hop v6i mot hoic nhiéu chit mang, t4 duge hodc
chit pha loang dugc dung thanh cic ché pham dugc. Cac vi du vé chéit mang, ta dugc va
chét pha lodng bao gém nudc, lactoza, dextroza, fructoza, sucroza, sorbitol, manitol,
polyetylen glycol, propylen glycol, tinh bdt, chit gom, gelatin, anginat, canxi silicat,
canxi phosphat, xenluloza, nugc xiro, metylxenluloza, polyvinylpyrolidon, alkyl
parahydroxybenzoat, bt tanco, magie stearat, axit stearic, glyxerin, va cdc loai dau khac

nhu dau virng, dau oliu va dau dau tuong.

Sau khi tron v6i cac chét mang, ta dugc hodc chét pha lodng nhu véy va, néu can
1a c4c chit phu gia thong thuong nhu céc cht don, chit két dinh, chit gay ra, chat didu
chinh d6 pH hodc chét hoa tan, cac hop chit méi co thé dugc phdi ché biang cac ky thuat
duoc thong thudng thanh céac thube ding qua duong miéng hodc ngoai dudng tiéu hoa,
nhu vién nén, vién tron, vién nang, hat, bdt, dung dich, nhii tvong, huyén phu, thudc ma,
thudc tiém hodc miéng dép trén da, va dic biét duoc phéi ché 1am cac tién duogc chét cua

céc chit dbi khang thu thé glutamat huéng chuyén hoa nhom 2.

Céc hop chét theo sang ché c6 thé duoc ding qua duong miéng hodc ngoai dudng
tidu hda & ngudi bénh trudng thanh voi lwong tir 0,01 dén 500mg & dang liu dung don
hodc thanh nhiéu lidu dung duoc chia mdi ngdy, tuy nhién viéc ding qua duong miéng Ia
dugc wu tién xét vé tinh ké thude d& dang va hiéu qua thude. Lidu ding nay va sd luong
cac lidu c6 thé duge ting hodc giam thich hop theo loai bénh can diéu tri, tudi, trong
luong co thé va triéu chimg cia ngudi bénh, v.v.

Céc hop chit (I-A) va (I) méi khong gy anh huéng dén céc thy thé glutamat
huéng chuyén héa nhém 2. Tuy nhién, cdc hop chét (I-A) va (I) m6i mdi hop chét duoc
thily phan in vivo bing enzym hogc hoéa hoc thanh hgp chat (ID-A, (II)-1, (I)-2, hodc

(I1)-3 ma c6 hoat tinh manh dbi vé6i cac thu thé glutamat hudng chuyén hoa nhém 2.

_24-



35165

Theo d6, céc hop chit méi dong vai trd lam thude ma hoat dong ddi véi cac thy thé

glutamat huéng chuyén hoéa nhém 2.

Tice 13, cac hop chit méi dong vai trd 1am céc tién duge chit ma 1am gia ting do
thdm qua mang (vi du, kha ning hép thu qua duong miéng) ctia dang hoat tinh (II)-A,
(ID-1, (ID)-2 hogc (I1)-3 ¢6 hoat tinh ddi khang dbi véi c4c thu thé glutamat huéng chuyén
héa nhém 2 va lam ting su tiép xuac in vivo clia dang hoat tinh, nhu vay déng vai trd 1am
ché phim d& phong ngira hodc diéu tri céc tinh trang bénh ma trong d6 céc thu thé
glutamat hudng chuyén héa nhém 2 duge xem 14 6 lién quan, nhu céc rdi loan cam xuc
(bao gdm trdm cam va rdi loan ludng cuc), rdi loan lo 4u, céc rdi loan nhan thirc, cac rdi
loan phat trién, bénh Alzheimer, bénh Parkinson, céc réi loan van dong kém theo su co
ctng co, cac rdi loan gidc ngd, chimg mua giat Huntington, cac rdi loan 4n udng, chimg
16 thude thude, ching dong kinh, nhdi méau ndo, ching thiéu méau nio cuc bd, suy nio,
phil ndo, céc réi loan do tiy sdng, chin thuong ddu, cac bénh lién quan dén viém va mién

dich.

Quy trinh didu ché dién hinh cac hop chét theo sang ché duge thé hién bang (I-B)
va (I) duge thé hién trong so dd A duoc thé hién dudi ddy. Quy trinh sau day 12 vi du vé
céc quy trinh diéu ché cac hop chit theo sdng ché va khong nham gidi han pham vi cia
sang ché theo bat ky cach thirc nao. Trong vi du sau day v& cac quy trinh didu ché, cac
hop chét c6 thé tao thanh cac mudi ma khong gdy anh hudéng dén phan tmg. Céc dang
hoat tinh dugc thé hién bing (I)-B va (II) c¢6 thé dugc didu ché bang quy trinh didu ché
dugc md ta trong cac cong bd don s6 W003/061698 hoic WO2011/061935.
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trong d6 cac ky hi¢u 1a nhu duge dinh nghia trén day.

Bude 1: Cac hop chit (I1)-B va (II) ¢6 thé dugc chuyén hoa thanh hop chét (1) qua
su béo vé chung nhém amino ctia hop chét (II) bang nhém allyloxycacbonyl (xem tai liéu
Protective Groups in Organic Synthesis, tai ban 1an thi tu, John Wiley & Sons, Inc.). Sy
chuyén hoa nay c6 thé dwgc hoan thanh, vi du, thong qua phan tng véi allyl cloformat
trong dung méi tro nhu dung moi hydrocacbon (vi du, benzen, toluen, hexan), dung moi
halogen hoéa (vi du, diclometan, cloform, cacbon tetraclorua), dung moi ete (vi du,
tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung moi amit (vi du, N,N-
dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, nuéc hoic hdn hop bt ky
cta ching, véi su ¢6 mat hoac khdng c6 mit cia bazo hitu co (vi du, trietylamin, pyridin,
N-metylmorpholin,  diisopropyletylamin,  4-(N,N-dimetylamino)pyridin,  2,6-di-t-

butylpyridin) hoac bazo vo co (vi du kali cacbonat, natri cacbonat, natri bicacbonat).

Bude 2: Hop chit (1) ¢6 thé duoc cho phan tmg véi allyl cloformat trong dung
moi tro nhu dung mo6i halogen héa (vi du diclometan), dung moi ete (vi du,
tetrahydrofuran) hodc dimetyl sulfoxit, véi sy c¢6 mat cua bazo hitu co (vi du,
tributylamin, trietylamin, diisopropyletylamin, pyridin, N-metylmorpholin), va sau dé
duoc chuyén héa thanh hop chét (2) bang cach thém N,N-dimetyl-4-aminopyridin. Ngoai
ra, hop chét (1) ciing ¢6 thé dugc chuyén héa thanh hop chit (2) théng qua phan ting cla
nhém cacboxy ctia hop chit (1) véi ruou allyl bing su este héa chung (xem tai liéu

Comprehensive Organic Transformations, tdi ban 14n hai, 1999, John Wiley & Sons, Inc.).
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Budc 3: Hop chét (2) ¢6 thé duoc chuyén hoa thanh hop chét (3) théng qua phan
tng v6i hop chét c6 cong thire L-CH(R?)-0-C(0)-R? (trong d6 L 12 nhém rdi chuyén nhur
nguyén tir halogen, nhém p-toluensulfonyloxy, nhém metansulfonyloxy, hodc nhém
triflometansulfonyloxy) véi sy ¢6 mit hodic khéng c6 mit ctia chit hoat héa thich hop
nhu natri iodua, trong dung mdi tro nhu dung moi hydrocacbon (vi du, benzen, toluen,
hexan, xyclohexan), dung mdi halogen hoéa (vi du, diclometan, cloform, cacbon
tetraclorua), dung mdi ete (vi du, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung
moi amit (vi duy, N,N-dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, nugc
hozc hdn hop bét ky cda chung, v6i sy ¢6 mat clia bazo v co (vi dy, natri hydrua, kali
hydrua, kali cacbonat, natri cacbonat, natri bicacbonat, xesi cacbonat, xesi bicacbonat,
natri hydroxit, kali hydroxit), amit kim loai (vi dy, lithi bis(trimetylsilyl)amit, lithi
diisopropylamit, natri amit), bazo httu co (vi dy, trietylamin, pyridin, diisopropyletylamin,
4-(N,N-dimetylamino)pyridin, 2,6-di-tert-butylpyridin) hodc bazo (vi du, kali tert-
butoxit). Tét hon 14 hop chét (2) ¢6 thé duge chuyén hoa thanh hop chét (3) thong qua
phan Gmg v6i hop chét ¢6 cong thirc C1-CH(R?)-0-C(0)-R? hodc Br-CH(R?)-0-C(0)-R?
trong dung méi hdn hop gdém cloform va nudc véi su c6 mit ciia kali cacbonat va

tetrabutylamoni sulfat & nhiét do trong phong dén 80°C trong 2 gi& dén 1 ngay.

BudGc 4: Hop chét (3) c6 thé duge chuyén hoa thanh hop chat (I), hop chit theo
sang ché, qua viéc loai bé nhom bio vé théng thudng (xem tai liéu Protective Groups in
Organic Synthesis, t4i ban l4n bén, John Wiley & Sons, Inc.). Su chuyén héa nay c6 thé
dugc hoan thanh, vi du, qua viéc loai bd nhém bao vé nhém allyl va nhom
allyloxycacbonyl v6i sy c6 miat cha chit xic tic paladi héa tri khong nhu
tetrakis(triphenylphosphin)paladi (0) va chét phan ting tai sinh diing cho chit xtc tac kim
loai, nhu axit 1,3-dimetylbarbituric, vi du, trong dung mdi tro nhu dung mdi hydrocacbon
(vi du, benzen, toluen, hexan), dung méi halogen héa (vi du, diclometan, cloform, cacbon
tetraclorua), dung mdi ete (vi du, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan) hodc hdn
hop bat ky ctia chiing. Tét hon 1 hop chét (3) ¢6 thé duge chuyén héa thanh céc hop chit
theo sang ché (I-B) va (I) thong qua phan ting duoc thyce hién trong cloform véi sy co
mit cia tetrakis(triphenylphosphin)paladi(0) va axit 1,3-dimetylbarbituric & nhiét do
trong phong dén 50°C trong 2 dén 8 gio.

Quy trinh san xuit dic trung cac hop chit duoc thé hién bing (II)-C ma 14 céc

dang hoat tinh ciia cac hop chit theo sang ché dugc thé hién bang (I-C) duoc md ta bing
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so @5 B dugc thé hién sau ddy. Quy trinh sau ddy 1a vi du vé quy trinh san xuét cac hop
chét theo sang ché va khong nhdm gi6i han pham vi cia sang ché. Trong vi du sau day vé
céc quy trinh san xuét, cac hop chét ¢ thé tao thanh mudi ma khong gy anh huong dén

phén tng.
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(12) (I)-C

trong d6 cac ky hi¢u 1a nhu dugce dinh nghia trén day.

Trong quy trinh san xuét theo sang ché, hop chit (4) ¢6 thé dwoc chuyén hoa thanh
hop chét (6) c6 hoat tinh quang theo séng ché trong 2 budc thong qua phan tmg cong
Michael khong ddi ximg ding xuc tic va phan Gng déng vong tiép theo lién quan dén
viée loai bo etoxycacbonyl. Hop chét (6) ciing ¢6 thé duogc téng hop theo cac bao cdo sau
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(xem tai li€u Tetrahedron Asymmetry, 1997, 511-514; Chem. Eur. J., 2006, 12, 568-575;
J. Org. Chem., 2008, 73, 3078-3087; va Tetrahedron Asymmetry, 2010, 1486-1493).

Budce 5: Hop chét (4) c6 thé dugc chuyén hoa thanh hop chét (5) thong qua phan
tng cong Michael khong di xtng. Vi dy, huyén phi chira chit xic tac khéng ddi xtmg
duoc didu ché trong dung mdi tro nhu dung mdi hydrocacbon (vi du, benzen, toluen,
hexan), dung modi halogen héa (vi du, diclometan, cloform, cacbon tetraclorua,
benzotriflorua), dung moi ete (vi du, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung
moi amit (vi dy, N,N-dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit hodc
hén hop bt ky ctia ching, v6i sy ¢6 mit hodc khong c6 mit clia chit phu gia (vi du, lithi
nhdm hydrua, (R)-(+)-1,1-bi-2-naphtol, rdy phéan t& 4A), va sau do, hgp chét (4) c6 thé
duoc chuyén héa thanh hop chit (5) thong qua phan tng véi dietyl clomalonat véi su c6
mat hodc khong cd mat clia bazo hitu co (vi dy, trietylamin, pyridin, N-metylmorpholin,
diisopropyletylamin, 4-(N,N-dimetylamino)pyridin, 2,6-di-t-butylpyridin, kali tert-
butoxit) hodc bazo vO co (vi du, kali cacbonat, natri cacbonat, natri bicacbonat), v.v. Tt
hon 12 huyén phd chira cht xuc tac khong dbi xtimg dugc diéu ché théng qua phan tng &
0 dén 70°C trong 30 phit dén 1 ngay trong tetrahydrofuran véi sw c6 mit cta lithi nhom
hydrua va (R)-(+)-1,1-bi-2-naphthol, va sau d6, hop chét (4) ¢6 thé duoc chuyén héa
thanh hop chét (5) theo sang ché théng qua phan tmg véi dietyl clomalonat véi su ¢6 mit
cta riy phén tir 4A va natri cacbonat & 0 dén 70°C trong 30 phut dén 1 ngay (xem tai liéu
Angew. Chem., Int. Ed. Engl., 1996, 35, 104-106; and Tetrahedron, 2002, 58, 2585-
2588).

Budc 6: Hop chét (5) ¢6 thé dugc chuyén hoa thanh hop chit (6) thong qua phan
tng déng vong lién quan dén viée loai bé etoxycacbonyl. Su chuyén hoéa nay c6 thé duoc
hoan thanh, vi du thong qua phan Gng v6i mudi vo co (vi du, lithi clorua, natri clorua,
natri xyanua, kali xyanua, natri bromua, lithi iodua, natri iodua, lithi cacbonat, kali
cacbonat, natri cacbonat, natri phosphat) hodc mubi hitu co (vi du, tetrametylamoni
axetat), trong dung moi tro nhu dung moi rugu (vi dy, metanol, etanol, 2-propanol, rugu
tert-butyl, 2,2,2-trifloetanol, 1,1,1,3,3,3-hexaflo-2-propanol), dung mdi hydrocacbon (vi
du, benzen, toluen, hexan), dung mdi halogen hoa (vi dy, diclometan, cloform, cacbon
tetraclorua, benzotriflorua), dung moéi ete (vi du, tetrahydrofuran, dietyl ete, 1,2-
dimetoxyetan), dung moi amit (vi du, N,N-dimetylformamit, N-metyl-2-pyrolidinon),

dimetyl sulfoxit, nuéc hodc hdn hop bat ky cta ching, véi su c6 mit hodc khong c6 mat
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cua axit (vi dy, axit axetic, axit Xxitric, axit formic). Tét hon 1a hop chét (5) co thé duoc
chuyén héa thanh hop chit (6) theo sang ché thong qua phan tng véi lithi clorua trong
dung moi N-metyl-2-pyrolidinon véi sy ¢6 mit ciia axit axetic & 0 dén 180°C trong 30
phut d&n 1 ngay (xem tai liéu J. Org. Chem., 1978, 43, 138-147; and Org. Process Res.
Dev., 2012, 16, 129-140).

Budc 7: Hop chét (6) c6 thé duoc chuyén hoa thanh hop chit (7) thong qua phan
ttng v6i chit silyl hoa. Su chuyén hoa nay c6 thé dugce hoan thanh, vi du thong qua phan
ung voi bazo hitu co (vi duy, trietylamin, diisopropyletylamin, N-metylmorpholin,
diazabixycloundecen, diazabixyclononen, pyridin), bazo amit kim loai (vi du, lithi
diisopropylamit, lithi hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit),
hydrua bazo kim loai kiém (vi dy, natri hydrua, kali hydrua) va chét silyl héa (vi du,
clotrimetylsilan, bromotrimetylsilan, iodotrimetylsilan, trimetylsilyl triflometansulfonat)
trong dung mdi tro nhu dung méi hydrocacbon (vi du, benzen, toluen, hexan), dung moi
halogen héa (vi du, diclometan, cloform, cacbon tetraclorua, benzotriflorua), dung mdi
ete (vi du, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung moi amit (vi dy, N,N-
dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, ntéc hodc hdn hop bét ky
cua ching, véi s c6 mét hodc khdong céd mait cua chét phu gia (vi dy, natri iodua, kali
iodua, tetrabutylamoni iodua, natri bromua, kali bromua). Tét hon 1 hop chét (6) co thé
duoc chuyén héa thanh hop chét (7) theo sang ché thong qua phan tmg véi trietylamin va
trimetylsilyl triflometansulfonat trong dung mdi toluen & -20 dén 80°C trong 30 phut dén
1 ngay (xem tai liéu J. Med. Chem., 2000, 43, 4893-4909; va Bioorg. Med. Chem., 2002,
10, 433-436).

Budc 8: Hop chét (7) c6 thé duge chuyén hoa thanh hop chét (8) thong qua phan
tng voi chit oxy hoa. Sy chuyén hoa nay c6 thé duoc hoan thanh, vi du théng qua phan
ung vai peraxit (vi du, axit 3-cloperbenzoic, axit perbenzoic, axit monoperoxyphtalic,
mudi magie cta axit monoperoxyphtalic, axit peraxetic); hydro peroxit véi sur c6 mit clia
chét xtc tac (vi du, metyltrioxorhenium hodc tris(xetylpyridin)peroxotungstophosphat
(PCWP)); hydro peroxit v&i sy ¢6 mat cia hop chit nitril (vi du, tricloaxetonitril hodc
axetonitril); hydro peroxit v&i sy ¢6 mat ctia hop chét nitril (vi du, tricloaxetonitril hogic
axetonitril) va hop chit xeton (vi du, axeton); oxon (2KHSOs-KHSO04+K,S04) véi su ¢6
mit ciia hop chét xeton (vi dy, axeton); hodc chit oxy héa nhu dimetyldioxiran, tert-butyl

hydroperoxit, osimi tetroxit va N-metylmorpholin-N-oxit, chi tetraaxetat, iodosylbenzen
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va phirc bo triflorua-dietyl ete, chromyl clorua, hodc ozon, trong dung moi tro nhu dung
moi hydrocacbon (vi du, benzen, toluen, hexan), dung moi halogen hoa (vi du,
diclometan, cloform, cacbon tetraclorua, benzotriflorua), dung moi ete (vi du,
tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung mdi amit (vi du, N,N-
dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, axetonitril, nuéc hogc hdn
hop bit ky cta chung, v6i sy ¢6 mit hodic khong c6 mit ciia chit phu gia (vi du, natri
bicacbonat, kali bicacbonat, kali cacbonat, natri cacbonat, canxi hydroxit, kali
dihydrophosphat, dikali hydrophosphat, natri dihydrophosphat, dinatri hydrophosphat,
pyridin, axit axetic) (xem tai li¢u Organic Reactions, 2003, 62, 1-356). Tét hon 14 hop
chit (7) c6 thé duoc chuyén hoa thanh hop chét (8) theo sang ché théng qua phan tmg véi
metyltrioxorhenium va hydro peroxit trong dung mdi axetonitril véi sy c6 méat ciua

pyridin v axit axetic & tir -20 dén 80°C trong 30 phtt dén 1 ngay.

Bude 9: Hop chét (8) ¢ thé dugc chuyén hoa thanh hop chét (9) thong qua phan
tng v&i chit alkyl hoa. Sy chuyén hoa nay ¢ thé dugc hoan thanh thong qua phan tng
v6i hop chét ¢ cong thirc R'R*CHOC(=NH)CCls trong dung méi tro nhu dung moi
hydrocacbon (vi du, benzen, toluen, hexan, xyclohexan), dung mdi halogen héa (vi du,
diclometan, cloform, cacbon tetraclorua), dung mdi ete (vi du, tetrahydrofuran,
tetrahydropyran, dietyl ete, 1,2-dimetoxyetan), dung moéi amit (vi duy, N,N-
dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, nuéc hodc hdn hop bét ky
cia chung, véi sy cd mat cua axit Bronsted (vi duy, axit triflometansulfonic,
bistriflometanflometansuflonimit, axit trifloaxetic, hydro clorua, axit percloric) hodc axit
Lewis (vi dy, phtc bo triflorua-dietyl ete, kém clorua, thiéc clorua, trimetylsilyl
triflometansulfonat, scandi(IIl) triflometansulfonat, ytebi(Ill) triflometansulfonat). Hop
chit c6 cong thire RIRSCHOC(=NH)CCl; ¢6 thé thu duge thong qua phan mg ciia rugu
c6 cong thirc R'IR’CHOH vi tricloaxetonitril v6i sy ¢6 mit ciia bazo theo cac phuong
phéap néu trong tai li€u (xem tai li¢u J. Chem. Soc., Perkin Trans. 1, 1985, 2247-2250; va
Tetrahedron Lett., 1996, 37, 1481-1484). Tt hon 1a hop chit (8) c¢6 thé duge chuyén hoa
thanh hop chét (9) thong qua phéan tng v&i hop chit ¢6 cong thirc R'IR’SCHOC(=NH)CCl;
trong dung moi tetrahydropyran véi sy ¢6 mit cia axit triflometansulfonic & -20 dén
50°C trong 30 phiit dén 1 ngay (xem tai liéu J. Chem. Soc., Chem. Commun. 1981, 1240-
1241; va J. Chem. Soc., Perkin Trans. 1, 1985, 2247-2250).

Ngoai ra, sy chuyén hoa nay c6 thé duoc hoan thién thong qua phan tmg véi hop
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chit c¢6 cong thirc R'RSCH-X vé6i sy ¢6 mit hodc khong ¢6 mit cia chit hoat hoa thich
hgp nhu tetrabutylamoni iodua trong dung mdi tro nhu dung mdi hydrocacbon (vi du,
benzen, toluen, hexan, xyclohexan), dung mdi halogen héa (vi dy, diclometan, cloform,
cacbon tetraclorua), dung méi ete (vi duy, tetrahydrofuran, tetrahydropyran, dietyl ete, 1,2-
dimetoxyetan), dung moi amit (vi dy, N,N-dimetylformamit, N-metyl-2-pyrolidinon),
dimetyl sulfoxit, nude hodc hdn hop bét ky cua ching, véi sy ¢6 mdt cua bazo vo co (vi
du, natri hydrua, kali hydrua, kali cacbonat, natri cacbonat, xesi cacbonat, kali bicacbonat,
natri bicacbonat, natri hydroxit, kali hydroxit, bac (I) oxit, bac (I) cacbonat, bac (I)
triflometansulfonat), amit bazo kim loai (vi dy, lithi diisopropylamit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit), bazo hitu co (vi dy,
trietylamin, diisopropyletylamin, N-metylmorpholin, diazabixycloundexen,
diazabixyclononen, pyridin, 4-dimetylaminopyridin) hodc alkoxit bazo (vi du, kali tert-
butoxit, natri tert-pentoxit, kali tert-pentoxit). Trong ban mo ta ndy, X 1a nhém roi chuyén
ngoai OC(=NH)CCIs, vi du, nguyén tr clo, nguyén tr brom, nguyén t iot, nhém p-
toluensulfonyloxy, nhém p-bromobenzensulfonyloxy, nhém p-clobenzensulfonyloxy,
nhom p-nitrobenzensulfonyloxy, nhém benzensulfonyloxy, nhém metansulfonyloxy hodc
nhém triflometansulfonyloxy. Tét hon 1a hop chét (8) c6 thé duge chuyén héa thanh hop
chit (9) théng qua phan Gng voi hop chit c6 cong thire R'R’CH-CI trong dung mbi
cloform v6i sy c6 mat cia bac (I) cacbonat, bac (I) triflometansulfonat va

tetrabutylamoni iodua & -20 dén 50°C trong 30 phut dén 1 ngay.

Bude 10: Hop chét (9) c6 thé duge chuyén hoa thanh hop chét (10) thong qua
phan tng ngung tu khir nude véi sulfinamit ¢6 hoat tinh quang. Su chuyén héa nay c6 thé
dugc hoan thanh, vi du théng qua phan tng v6i (R)-2-metyl-2-sulfinamit trong dung moi
tro nhu dung mdi rugu (vi dy, metanol, etanol, 2-propanol, rugu tert-butyl, 2,2,2-
trifloetanol, 1,1,1,3,3,3-hexaflo-2-propanol), dung moi hydrocacbon (vi du, benzen,
toluen, hexan), dung mdi halogen hoa (vi du, diclometan, cloform, cacbon tetraclorua,
benzotriflorua), dung moi ete (vi du, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung
moi amit (vi du, N,N-dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, nuéc
hodc hdn hop bét ky cia chung, véi sy c6 mit cia axit Lewis (vi du, titan (IV)
isopropoxit, titan (IV) metoxit, titan (IV) etoxit, titan (IV) propoxit, titan (IV) butoxit).
Tét hon 13, hop chét (9) c6 thé duge chuyén hoa thanh hop chét (10) theo sang ché thong
qua phan ung vai (R)-2-metyl-2-sulfinamit trong dung madi tetrahydrofuran véi sy ¢6 mat
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ctia titan (IV) etoxit & 0 dén 80°C trong 30 phut dén 1 ngay.

Buéc 11: Hop chat (10) c6 thé dugc chuyén hoéa thanh hop chat (11) thong qua
phan tmg cong xyano (xem tai liéu Chem. Rev., 2011, 111, 6947-6983). Su chuyén hoa
ndy co thé dugc hoan thanh, vi du théng qua phan Gmg bang su bd sung chét xyanat (vi
du, trimetylsilyl xyanua, hydrogen xyanua, natri Xxyanua, kali xyanua, axeton
xyanohydrin, dietyl xyanophosphonat, dietyl nhom xyanua, tert-butyldimetylsilyl xyanua,
tributyltin xyanua) trong dung méi tro nhu dung mdi ruou (vi dy, metanol, etanol, 2-
propanol, rugu tert-butyl, 2,2,2-trifloetanol, 1,1,1,3,3,3-hexaflo-2-propanol), dung mdi
hydrocacbon (vi du, benzen, toluen, hexan), dung moi halogen hoéa (vi du, diclometan,
cloform, cacbon tetraclorua, benzotriflorua), dung moi ete (vi du, tetrahydrofuran, dietyl
ete, 1,2-dimetoxyetan), dung moéi amit (vi du, N,N-dimetylformamit, N-metyl-2-
pyrolidinon), dimetyl sulfoxit, nuéc hodc hdn hop bét ky cua ching, véi sy ¢c6 mat hodc
khéng c6 mit ctia bazo vb co (vi du, xesi florua, kali florua, natri florua), amit bazo kim
loai (vi du, lithi diisopropylamit, lithi hexametyldisilazit, natri hexametyldisilazit, kali
hexametyldisilazit), bazo hitu co (vi duy, trietylamin, diisopropyletylamin, N-
metylmorpholin, diazabixycloundexen, diazabixyclononen, pyridin, 4-
dimetylaminopyridin) hodc alkoxit bazo (vi du, kali tert-butoxit, natri tert-pentoxit, kali
tert-pentoxit). Tt hon 1 hop chét (10) c6 thé dugc chuyén hoa thanh hop chét (11) theo
sang ché thong qua phan tng véi trimetylsilyl xyanua trong dung moi tetrahydrofuran véi

sw ¢6 mit ctia xesi florua & -20 dén 80°C trong 30 phut dén 1 ngay.

Budce 12: Hop chét (11) ¢6 thé duge chuyén hoa thanh hop chét (12) thong qua
phan tng v6i chit xuc tac axit. Sw chuyén héa niy c6 thé duoc hoan thanh, vi du théng
qua phan Gng v6i axit Bronsted (vi dy, axit triflometansulfonic,
bistriflometanflometansuflonimit, axit trifloaxetic, hydroclorua, axit pecloric) hodc axit
Lewis (vi du, phttc bo triflorua-dietyl ete, k&m clorua, thiéc clorua, trimetylsilyl
triflometansulfonat, scandi(IIl) triflometansulfonat, ytebi(IIl) triflometansulfonat) trong
dung mdi tro nhu dung mdi rugu (vi dy, metanol, etanol, 2-propanol, rugu tert-butyl,
2,2,2-trifloetanol, 1,1,1,3,3,3-hexaflo-2-propanol), dung mdi hydrocacbon (vi du, benzen,
toluen, hexan, xyclohexan), dung moi halogen héa (vi du, diclometan, cloform, cacbon
tetraclorua), dung mdi ete (vi du, tetrahydrofuran, tetrahydropyran, dietyl ete, 1,2-
dimetoxyetan), dung moi amit (vi du, N,N-dimetylformamit, N-metyl-2-pyrolidinon),

dimetyl sulfoxit, nuéc hodc hdn hop bét ky cta chung. Tét hon 1a hop chit (11) c6 thé
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duoc chuyén hoa thanh hop chit (12) théng qua phan tmg véi dung dich hydro
clorua/etanol trong dung mdi tetrahydrofuran & -20 dén 50°C trong 30 phiit dén 1 ngay.

Budc 13: Hop chit (12) c6 thé duge chuyén hoa thanh hop chit (I1)-C thong qua
phén Gng vé§i hydro peroxit va bazo (vi du, lithi hydroxit, natri hydroxit, kali hydroxit,
kali cacbonat, natri cacbonat, amoni hydroxit, natri phosphat) hodc dung dich nuéc ciua
chiing v6i su ¢6 mit cua dung moéi tro (vi du, dimetyl sulfoxit). Tét hon 13 hop chét (12)
¢6 thé duoc chuyén héa thanh hop chét (II)-C théng qua phan tng véi hydro peroxit va
dung méi nude chtra natri hydroxit v6i sy ¢6 mit ciia dimetyl sulfoxit & 0 dén 100°C
trong 30 phut dén 1 ngay (xem tai liéu Synthesis, 1989, 949-950; va Bull. Chem. Soc.
Jpn., 1981, 54, 793-799).

Quy trinh diéu ché dic trung cac hop chét méi duoc thé hién bing (I-C) dugc mo
ta trong So dd C duoc thé hién sau ddy. Quy trinh sau ddy 1a vi du vé cc quy trinh san
xudt cac hop chit méi va khong nhim giéi han pham vi ctia sang ché. Trong vi du vé cac
quy trinh diéu ché sau day, cac hop chét c6 thé tao thanh mudi ma khong gay anh huéng

dén phan tmg.

So dd C

Budc 15

trong do6 céac ky hi¢u 1a nhu dugce dinh nghia trén day.

Budc 14: Hop chét (I)-C ¢6 thé duge chuyén hoa thanh hop chat (13) qua su bao
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vé chung nhém amino cua hop chit (I)-C bang nhom allyloxycacbonyl (xem tai lidu
Protective Groups in Organic Synthesis, tai ban 1in bdn, John Wiley & Sons, Inc.). Su
chuyén héa nay co thé dugc hoan thanh, vi du théng qua phan tng véi allyl cloformat
trong dung moi tro nhu dung mdi hydrocacbon (vi du, benzen, toluen, hexan), dung moi
halogen héa (vi du, diclometan, cloform, cacbon tetraclorua), dung mdi ete (vi du,
tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung modi amit (vi du, N,N-
dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, nuéc hodc hén hop bit ky
cla chiing, v6i su ¢6 mat hodic khong c6 mat cia bazo hitu co (vi dy, trietylamin, pyridin,
N-metylmorpholin,  diisopropyletylamin,  4-(N,N-dimetylamino)pyridin,  2,6-di-t-

butylpyridin) hoic mubi vo co (vi du, kali cacbonat, natri cacbonat, natri bicacbonat).

Budce 15: Hop chét (13) c¢6 thé duoc cho phan mg véi allyl cloformat trong dung
moi tro nhu dung moi halogen héa (vi du, diclometan), dung mdi ete (vi du,
tetrahydrofuran) hodc dimetyl sulfoxit, véi sy c¢6 mdt cila bazo hitu co (vi dy,
tributylamin, trietylamin, diisopropyletylamin, pyridin, N-metylmorpholin), va sau d6
duoc chuyén hoa thanh hop chit (14) bang sy bd sung N,N-dimetyl-4-aminopyridin.
Ngoai ra, hop chét (13) cling ¢6 thé duge chuyén hoa thanh hop chét (14) thong qua phan
g cua nhém cacboxy ctia hop chét (13) véi rugu allyl bing su este héa chung (xem tai
liéu Comprehensive Organic Transformations, tdi ban 14n hai, 1999, John Wiley & Sons,

Inc.).

Budge 16: Hop chét (14) ¢6 thé duoc chuyén hoa thanh hop chét (15) thong qua
phan Gmg v6i hop chét c6 cong thirc L-CH(R?)-0-C(0)-R? (trong d6 L 1a nhém rodi
chuyén nhu nguyén t&r halogen, nhém p-toluensulfonyloxy, nhém metansulfonyloxy,
nhom triflometansulfonyloxy) v&i sy ¢6 mat hodc khdng c6 mit cla céc chét hoat hoa
thich hop nhu natri iodua, trong dung méi tro nhw dung moéi hydrocacbon (vi du, benzen,
toluen, hexan, xyclohexan), dung moi halogen héa (vi du, diclometan, cloform, cacbon
tetraclorua), dung mdi ete (vi du, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan), dung
moi amit (vi du, N,N-dimetylformamit, N-metyl-2-pyrolidinon), dimetyl sulfoxit, nudc
hoic hdn hop bt ky cla chiing, v6i sy ¢6 mit ciia bazo vd co (vi du, natri hydrua, kali
hydrua, kali cacbonat, natri cacbonat, natri bicacbonat, xesi cacbonat, xesi bicacbonat,
natri hydroxit, kali hydroxit), amit kim loai (vi du, lithi bis(trimetylsilyl)amit, lithi
diisopropylamit, natri amit), bazo httu co (vi dy, trietylamin, pyridin, diisopropyletylamin,
4-(N,N-dimetylamino)pyridin, 2,6-di-tert-butylpyridin) hodc bazo (vi duy, kali tert-
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butoxit). Tt hon 13 hop chét (14) c¢6 thé duge chuyén héa thanh hop chét (15) thong qua
phan Gng v6i hop chét c6 cong thirc CI-CH(R?)-0-C(0)-R? hodc Br-CH(R?)-0-C(0)-R?
trong dung moéi hdn hop gdm cloform va nudc véi sy ¢d mit cla kali cacbonat va

tetrabutylamoni hydro sulfat & nhiét do trong phong dén 80°C trong 2 gioy dén 1 ngay.

Budc 17: Hop chét (15) c¢6 thé dugc chuyén hoa thanh hop chit (I-C) méi qua su
khtr bao v€ chung (xem tai liéu Protective Groups in Organic Synthesis, tdi ban 1an bén,
John Wiley & Sons, Inc.). Su chuyén hoa nay c6 thé duoc hoan thanh, vi du qua su khir
bao vé ctia nhom allyl va nhom allyloxycacbonyl véi sw ¢6 mit cila chit xtic tac paladi
hoa tri khong nhu tetrakis(triphenylphosphin)paladi(0) va chat phan tng téi tao ding cho
chét xuc tac kim loai, nhu axit 1,3-dimetylbarbituric trong dung mdi tro nhu, vi du, dung
mdi hydrocacbon (vi du, benzen, toluen, hexan), dung mdi halogen hoa (vi du,
diclometan, cloform, cacbon tetraclorua), dung méi ete (vi du, tetrahydrofuran, dietyl ete,
1,2-dimetoxyetan) hozic hdn hop bat ky cia ching. Tét hon 1a hop chét (15) ¢6 thé duogc
chuyén hoa thanh hop chit (I-C) méi thong qua phan tng dugc thuc hién trong cloform
vGi su ¢ mat cua tetrakis(triphenylphosphin)paladi(0) va axit 1,3-dimetylbarbituric &
nhiét d6 trong phong dén 50°C trong 2 dén 8 gio.

Sang ché duoc mé ta chi tiét hon dudi ddy bang cic vi du va céc thi nghiém ma
khéng nhdm gi¢i han pham vi ctia sing ché va co thé duoc cai bién trir khi chung nim
ngoai pham vi ciia sang ché.

"Grace" duoc st dung trong tinh ché bing sic ky cot trong céc vi du sau day la
Reveleris Silica Flash Cartridge mua tir cong ty W.R. Grace & Co. "YMC CI18" dugc st
dung 1a YMC-DispoPack AT ODS-25 mua tir cong ty YMC Co., Ltd.

Céc ¢t mua tir cong ty Daicel Corp., tbc d6 dong chay, va thoi gian phan tich va
tach duoc st dung trong su phén giai cac chit ddng phan khong ddi hinh bang sic ky cot
bat dbi trong cac vi du sau ddy dugc thé hién duéi day.

CHIRAL PAK IC-3: kich c¢& hat: 3um, duong kinh trong: 4,6mm, chiéu dai:
150mm, toc dd dong chay: 1,0mL/phit.

CHIRAK PAK ID-3: kich ¢& hat: 3um, duong kinh trong: 4,6mm, chiéu dai:
150mm, tdc do dong chay: 1,0mL/phit.

CHIRAK PAK AY-3: kich ¢& hat: 3um, duong kinh trong: 4,6mm, chiéu dai:
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150mm, téc d6 dong chay: 1,0mL/phut.

CHIRAL PAK IC: kich ¢& hat: Spum, duong kinh trong: 20mm, chiéu dai: 250mm,
tbc do dong chay: 10mL/phiit.

CHIRAL PAK ID: kich ¢& hat: S5pum, dudng kinh trong: 20mm, chiéu dai: 250mm,
tbc do dong chay: 10mL/phut.

Trong cac vi du va vi du diéu ché sau day, su tinh ché bing phép séc ky 16ng hidu
ning cao so bo (HPLC) dugc thuc hién dudi cac didu kién dudi day:

Thiét bi: Trilution LC mua tir Gilson, Inc.

Cot: YMC-Actus Triant mua tr YMC Co., Ltd., 5,0um, 50 x 30mm

Dung moéi: dung dich A; nudc chira 0.1% axit trifloaxetic, dung dich B; axetonitril
chira 0,1% axit trifloaxetic, hodc dung dich A; nudc chtra 0,1% axit formic, dung dich B;
axetonitril chira 0,1% axit formic

Gradien: 0 phut (dung dich A/dung dich B = 90/10), 11 phut (dung dich A/dung
dich B =20/80), 12 dén 13,5 phtt (dung dich A/dung dich B = 5/95)

Téc dd dong chay: 40mL/phut

Thu duge dit liéu thiét bi duge thé hién trong cic vi du duéi ddy bing cach do
bang céc thiét bi sau day.

Phd MS: LCMS-IT-TOF (ngudn kép ESI/APCI) (Shimadzu Corp.), 1290 Infinity
va 6130 Quadrupole LC/MS (Agilent Technologies, Inc.)

Phdé NMR ['H-NMR]: 600 MHz, JNM-ECA600 (JEOL Ltd.), 400 MHz;
AVENCEIIHD 400 (Bruker Corp.)

Phan tich c4u tao tia X: R-AXIS RAPID II (Rigaku Corp.)

Céc tir viét tat duoc sir dung trong cac vi du thé hién phd cong huong tir hat nhan
(NMR) nhu sau:

s: vach don, d: vach d6i, t: vach ba, q: vach bdn, sxt: vach sau, dd: hai vach doi,
ddd: hai vach d6i kép, dt: hai vach ba, td: ba vach d6i, qd: bdn vach ddi, m: vach boi, br:
rong, J: hing s6 ghép, Hz: hertz, CLOFORM-d: cloform dugc doteri héa, DMSO-d6:
dimetyl sulfoxit dugc doteri hoa, MeOH-d4: metanol dugc doteri hoa
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Trong cac vi du va vi du tham khéo sau day, cac hop chét dugc goi tén sir dung

ACD/Name 2015 (ACD/Labs 2015, Advanced Chemistry Development Inc.).

Trong c4c vi du va vi du tham khéo, cdc thudt ngit va cdc chat phan tng thé hién
sau day duge chi dan nhu sau:

MgSO4 (magie sulfat), Na>SOs (natri sulfat khan), NaHCO;3 (natri bicacbonat),
NH4Cl (amoni clorua), DMF (N,N-dimetylformamit), EtOAc (etyl axetat), CHCI;
(cloform), THF (tetrahydrofuran), MeOH (metanol), EtOH (etanol), IPA (rugu isopropyl),
H>0 (nudc), Pd(PPhs)4 [tetrakis(triphenylphosphin)paladi(0)], nudc mudi (nude mudi bao
hoa), HCI (hydro clorua).

Vi du thure hién sang ché

Vi dy 1 Téng hop axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-
2-({(1IR)-1-[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

0
...||/< "a,'

OH

witH

o\\\" ,"' 0 o :E
i\ (0]
. O/\ HoN cl)]/ Tr

- 0
(1) axit (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-2-({[(prop-2-en-1-
yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylic

Dung dich 1,4-dioxan (9,2mL) chura hgp chét (I)-1 (1,5g, 4,58mmol) (xem cong
bd don WO003/061698) dugc thém dung dich nudc bdo hoa NaHCO3 (16mL, 18,32mmol),
va hdn hop nay duoc khudy & nhiét do trong phong trong 10 phut. Allyl cloformat
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(0,96mL, 9,17mmol) dwoc thém nhd giot, va hdn hop nay dugc khudy & nhiét do trong
phong trong 18 gid. Dung dich nay dugc kiém hoa bang cach thém nude va dung dich
nuéc bdo hoa NaHCO; va sau d6 duge rira bang EtOAc. Tiép theo, dung dich nay duoc
axit héa bing cach thém axit clohydric 2M vao 16p nude, sau d6 1a chiét bang cach st
dung EtOAc. Tiép theo, 16p hitu co duge 1am kho bang NaxSO4. Chét khong tan duoc loc,
dich loc dugc ¢ dudi p sudt giam dé thu dwoc hop chét néu ¢ dé muc (1,9g) (chit vo

dinh hinh mau nau).

IH NMR (600 MHz, DMSO-d6) & ppm 2,05 - 2,11 (1 H, m), 2,13 - 2,21 (1 H, m),
2,31-2,37 (1 H, m), 2,51 - 2,52 (1 H, m), 2,68 - 2,74 (1 H, m), 3,31 (1 H, s), 4,05 - 4,10
(1 H, m), 4,39 - 4,52 (3 H, m), 4,57 - 4,64 (1 H, m), 5,16 - 5,24 (1 H, m), 5,28 - 5,36 (1 H,
m), 5,84 - 5,96 (1 H, m), 7,12 - 7,17 (2 H, m), 7,29 - 7,34 (2 H, m), 8,14 (1 H, s)

MS m/z : 434 [M+Na]+

(2) axit (1R,2R,3R,5R,6R)-6-fl0-3-[(4-flophenyl)metoxy]-6-{[(prop-2-en-1-
yl)oxy]cacbonyl}-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2-

cacboxylic

0" ¢, OH
. /©—//§?~NH (/)1’

Dung dich THF (10mL) chtra hop chét (0,95g, 2,31mmol) thu dugc trong
budc (1) va N-metylmorpholin (0,38mL, 3,46mmol) dugc thém nhoé giot allyl cloformat
(0,36mL, 3,46mmol) & 0°C, va hdn hop nay duge khudy trong 30 phut. N,N-Dimetyl-4-
aminopyridin (0,070g, 0,58mmol) dugc thém vao, va hdn hop nay duoc lam 4m dén nhiét
d6 trong phong va duoc khudy trong 2,5 gid. Dung dich ndy dugc axit hoa bang cach
thém nudc va axit clohydric 2M, sau d6 1a chiét bang cach sir dung EtOAc. Lép hitu co
duoc 1am kho bang NapSOs. Chét khong tan dugc loc, dich loc dugce co dudi ap suét gidm

dé thu duoc hop chét néu & dé muc (1,0g) (chit v dinh hinh mau nau).
1H NMR (600 MHz, CLOFORM-d) 6 ppm 2,20 - 2,28 (1 H, m), 2,35 - 2,47 (2 H,
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m), 2,91 - 3,07 (1 H, m), 3,83 - 3,92 (1 H, m), 4,43 - 4,69 (6 H, m), 5,11 - 5,37 (5 H, m),
5,83 -5,96 (2 H, m), 6,95 - 7,03 (2 H, m), 7,20 - 7,24 (2 H, m)

MS m/z : 474 [M+Na]+

(3) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1R)-1-
[({[(IR,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)
bixyélo[3 .1.0]hexan-6-cacboxylic (Vi du 1)

o /-, 0 (o) :
1 N 0
F/©A N YT

- o

Dung dich DMF (3,3mL) chita hop chét (0,30g, 0,66mmol) thu dugc trong budce
(2) duge thém K,CO3 (0,096g, 0,70mmol) va 18-crown-6 (0,15mL, 0,70mmol). (1R)-1-
cloetyl (1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat (xem cOng b don
WO02013/180271) (0,42g, 1,59 mmol) dugc thém vao, va hdn hop nay duoc khuéy i
nhiét d6 trong phong trong 18 gid. Dung dich phan ung dugc thém nhd giot vao dung
dich nudc bdo hoa NH4Cl, sau do 1a chiét béng cach stt dung EtOAc. Lép hitu co dugce
rira bing nude mudi. Sau khi 1am khé bang Na,SOa, chét khong tan duge loc, va dich loc
dugc ¢d dudi 4p sudt giam. Phin cin thu dugc dugce tinh ché bang phép sic ky cot silica
gel (Grace 12g, n-Hexan/EtOAc = 95/5 dén 60/40) va (Grace 12g, n-Hexan/EtOAc =
95/5 dén 80/20) d& thu duge chit ddu khong mau (0,31g). Chit diu nay dugc hoa tan
trong CHCl3 (2,3mL). Dung dich ndy dugc thém axit 1,3-dimetylbarbituric (0,072g,
0,46mmol) va Pd(PPhs)s (0,013g, 0,01mmol), va hdn hop nay dwoc khudy & nhiét do
trong phong trong 1 gio. Dung dich phéan g dugc cd dudi ap suit giam, va phin cin
duoc tinh ché bing sic ky cot gel silica pha nguge (YMC C18 12g, HoO/MeCN = 95/5
dén 5/95). Phan doan duge ¢6. MeOH duge thém vao phan cin thu duoc, va hdn hop nay
dugc khudy & nhiét do trong phong trong 1 gid. Sau dé, cac tinh thé tao thanh dugc gom

bang cach loc d& thu dwoc hop chit néu & dé muc (0,097g) (chit rin khong mau).
IH NMR (600 MHz, DMSO-d6) & ppm 0,69 - 0,90 (10 H, m), 0,92 - 1,08 (1 H, m),
1,32 - 1,46 (5 H, m), 1,62 (2 H, br d, J=11,6 Hz), 1,79 - 2,06 (5§ H, m), 2,21 - 2,27 (1 H,
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m), 2,29 - 2,36 (1 H, m), 3,66 - 3,78 (1 H, m), 4,39 - 4,48 (2 H, m), 4,55 (1 H, br d,
J=11,6 Hz), 6,64 - 6,73 (1 H, m), 7,09 - 7,22 (2 H, m), 7,22 - 7,36 (2 H, m)

MS m/z : 576 [M+Na]+

Vi du 2 axit (IR,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-
1-[({[(1R,28S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

P
<OH

wmH
O\\“‘ ""I O (o) =:

OA WN T

F o o)

Thu dugc hop chdt néu & d& muc (0,018g) (chat rdn khong mau) bing quy trinh

twong tw nhu trong vi du 1-(3) st dung hop chét (0,30g, 0,66mmol) thu duge trong vi du
1-(2) va (1S)-1-cloetyl (1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat (xem
cdng bd don s6 W02013/180271) (0,42g, 1,59mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 0,65 (3 H, d, J=7,0 Hz), 0,73 - 0,86 (7 H,
m), 0,93-1,01 (2 H, m), 1,23 - 1,32 (1 H, m), 1,39 - 1,45 (4 H, m), 1,53 - 1,61 (2 H, m),
1,71- 1,79 (1 H, m), 1,89 - 1,97 (2 H, m), 2,04 - 2,12 (1 H, m), 2,10 - 2,20 (1 H, m), 2,22
22,29 (1 H, m), 2,48 - 2,49 (2 H, m), 3,64-3,70 (1 H, m), 4,36 - 4,44 (2 H, m), 4,49 - 4,53
(1 H, m), 6,64 (1 H, q, J=5,4 Hz), 7,09 2 H, s), 7,26 - 7,30 (2 H, m)

MS m/z : 576 [M+Na]+

Vi du 3 axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1R)-
1-[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic
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Thu dugce hop chét néu & dé muc (0,093g) (chit rin khong mau) bang quy trinh

twong tu nhu trong vi du 1-(3) sir dung hop chit (0,20g, 0,44mmol) thu dugc trong vi du
1-2) va (1S)-1-cloetyl trixyclo[3.3.1.13%"]decan-1-cacboxylat (xem cdng bd don
W02013/180271) (0,32¢, 1,33mmol).

IH NMR (600 MHz, DMSO-d6) & ppm 1,40 - 1,45 (3 H, m), 1,55 3 H, br d,
J=11,6 Hz), 1,63 (3 H, br d, J=12,0 Hz), 1,68 - 1,80 (6 H, m), 1,86 - 1,91 (3 H, m), 2,00 -
2,05 (1 H, m), 2,12 (1 H, dd, J=7.8, 2,5 Hz), 2,19 - 2,25 (1 H, m), 2,27 - 2,33 (1 H, m),
2,51-2,53 (1 H, m), 3,71 - 3,76 (1 H, m), 4,43 - 4,51 (1 H, m), 4,54 (1 H, d, ]=12,0 Hz),
6,86 (1 H, q, J=5,4 Hz), 7,12 - 7,17 2 H, m), 7,29 - 7,33 (2 H, m)

MS m/z : 532 [M-H]-

Vi du 4 axit (IR,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-
1-[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic

0o
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Thu duge hop chit néu & d& muc (0,153g) (chét rin khéng mau) bang quy trinh
tuong tu nhu trong vi du 1-(3) st dung hop chét (0,20g, 0,44mmol) thu dugc trong vi du
1-(2) va (1R)-1-cloetyl trixyclo[3.3.1.137]decan-1-cacboxylat (xem cong b don sb
W02013/180271) (0,32, 1,33mmol). Cu hinh tuyét d6i ctia hop chét tao thanh (Vi du

4) duoc x4c dinh bang cach phén tich ciu tao bing tia X.

1H NMR (600 MHz, DMSO-d6) & ppm 1,40 (3 H, d, J=5,4 Hz), 1,57 - 1,71 (6 H,
m), 1,74 - 1,80 (6 H, m), 1,88 - 2,00 (5 H, m), 2,18 - 2,26 (1 H, m), 2,29 - 2,38 (1 H, m),
2,40 - 2,48 (1 H, m), 3,70 - 3,77 (1 H, m), 4,45 (1 H, d, J=11,6 Hz), 4,56 (1 H, d,
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J=11,6 Hz), 6,76 (1 H, q, J=5,4 Hz), 7,13 - 7,18 2 H, m), 7,27 - 7,32 (2 H, m)
MS m/z : 532 [M-H]-

Vi du 5 axit (1R,2R,3R,5R,6R)-2-Amino-2-[(1-{[(xyclohexyloxy)cacbonyl]oxy }
etoxy)cacbonyl]-6-flo-3-[(4-flophenyl)metoxy |bixyclo[3.1.0]hexan-6-cacboxylic

0
i/
<OH

H
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Thu duge hop chét néu & d& muc (0,023g) (chit rin khong mau) bang quy trinh
twong tw nhu trong vi du 1-(3) st dung hop chét (0,30g, 0,66mmol) thu dugc trong vi du
1-(2) va 1-cloetyl xyclohexyl cacbonat (0,24mL, 1,33mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 1,14 - 1,47 (10 H, m), 1,56 - 1,66 (2 H, m),
1,70 - 1,76 (1 H, m), 1,78 - 1,84 (1 H, m), 1,98 - 2,04 (1 H, m), 2,09 - 2,13 (1 H, m), 2,16
-2.23 (1 H, m), 2,26 - 2,33 (1 H, m), 3,70 - 3,74 (1 H, m), 4,42 - 4,58 (3 H, m), 6,73 (1 H,
q, J=5,4 Hz), 7,10 - 7,15 (2 H, m), 7,28 - 7,32 (2 H, m)

MS m/z : 520 [M+Na]+

Vi du 6 dihydroclorua cta axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-
flophenyl)metoxy]-2-{[(L-valyloxy)metoxy]cacbonyl}bixyclo[3.1.0]Thexan-6-cacboxylic

/O
"‘“<OH 2HCI

O\\‘“ ..ulg NH2
KA (0]
/EDA HN [

F (0] o)

Thu dugc chit vo dinh hinh khong mau (0,091g) bang quy trinh twong tu nhu
trong vi du 1-(3) st dung hop chét (0,15g, 0,34mmol) thu dugc trong vi du 1-(2) va
clometyl N-(tert-butoxycacbonyl)-L-valinat (0,27g, 1,03mmol). Chét vo dinh hinh nay
dugc hoa tan trong CHCI3 (1,2mL). Dung dich nay dugc thém nho giot dung dich dioxan
chira HC1 4M (0,12mL) duoc thém nho giot & nhiét do trong phong, va hdn hgp nay duge
khudy trong 4 gid. Chét ran tao thanh duge gom bing cich loc dé thu duoc hop chét néu

-43-



35165

& d& muc (40mg) (chat rin mau vang nhat).

1H NMR (600 MHz, MeOH-d4) & ppm 1,01 (6 H, d, J=7,0 Hz), 2,20 - 2,27 (1 H,
m), 2,42 - 2,53 (3 H, m), 2,58 - 2,64 (1 H, m), 3,69 (1 H, d, J=4,5 Hz), 4,16 - 4,20 (1 H,
m), 4,56 (2 H, s), 6,01 (1 H, d, J=6,2 Hz), 6,13 (1 H, d, J=5,8 Hz), 7,09 - 7,14 (2 H, m),
7,35-7,39 (2 H, m), 7,91 (1 H, 5)

MS m/z : 457 [M+H]+

Vi du 7 axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-
({[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]Jhexan-6-

cacboxylic

b

o

Thu duoc hop chét néu & dé muc (52mg) (chat rén khong mau) bing quy trinh
twong tu nhu trong vi du 1-(3) sir dung hop chét (0,1g, 0,22mmol) thu dugc trong vi du
1-(2) va clometyl trixyclo[3.3.1.1%7]decan-1-cacboxylat (0,055g, 0,24mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 1,51 - 1,55 (3 H, m), 1,59 - 1,64 (3 H, m),
1,68 - 1,73 (6 H, m), 1,87 (3 H, br s), 1,95 - 2,00 (1 H, m), 2,09 (1 H, dd, J=7,6, 2,7 Hz),
2,13 -2,19 (1 H, m), 2,29 (1 H, dd, J=13,2, 7,4 Hz), 2,47 (1 H, br d, J=8,7 Hz), 2,52 -
2,57 (1 H, m), 3,70 - 3,75 (1 H, m), 4,46 (1 H, d, I=12,0 Hz), 4,57 (1 H, d, J=12,0 Hz),
5,75 (1 H, d, J=5,8 Hz), 5,83 (1 H, d, J=5,8 Hz), 7,15 (2 H, t, ]=8,4 Hz), 7,30 2 H, t,
J=6,7 Hz)

MS m/z : 520 [M+H]+

Vi du 8 Tdng hop axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-
flo-2-({(1R)-1-[({[(1R,2S,5R)-5-mety]-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)
oxy]etoxy }cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic
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(1) axit (1R,2R,3R,5R,6R)-3-[(3,4-Diflophenyl)metoxy]-6-flo-2-({[(prop-2-en-1-
yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylic

F O
W
OH
wuH
F
T oS i ™
F g "o

_/°
Thu duge hop chit néu & & muc (1,7g) (chat vo dinh hinh mau vang nhat) tir hop
chét (I)-2 (1,5g, 3,97mmol) (xem cong bd don s6 W0O03/061698) biang quy trinh twong
tu nhu trong vi du 1-(1).

1H NMR (600 MHz, DMSO0-d6) & ppm 2,06 - 2,12 (1 H, m), 2,15 - 2,23 (1 H, m),
2,37 (1 H, dd, J=13,6, 7.4 Hz), 2,69 - 2,73 (1 H, m), 3,32 (2 H, br s), 4,00 - 4,10 (1 H, m),
438 -4,53 (3 H, m), 4,57 - 4,63 (1 H, m), 5,15 - 5,24 (1 H, m), 5,27 - 5,36 (1 H, m), 5,82
25,96 (1 H, m), 7,09 - 7,16 (1 H, m), 7,29 - 7,42 (2 H, m), 8,16 (1 H, s)

MS m/z : 452 [M+Na]+

(2) axit (1R,2R,3R,5R,6R)-3-[(3,4-Diflophenyl)metoxy]-6-flo-6-{[(prop-2-en-1-
yl)oxy]cacbonyl}-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2-
cacboxylic
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Thu dugc hop chit néu & dé& muc (1,8g) (chét vo dinh hinh mau nau) bing quy
trinh twong ty nhu trong vi du 1-(2) st dung hop chét (1,7g, 3,96mmol) thu dugc trong

bude (1) 1am chit ban ddu.

IH NMR (600 MHz, DMSO-d6) & ppm 2,14 - 2,45 (3 H, m), 2,77 (1 H, br d,
J=7,0 Hz), 4,06 - 4,20 (1 H, m), 4,39 - 4,72 (7 H, m), 5,14 - 5,36 (4 H, m), 5,84 - 5,97 (2
H, m), 7,01 - 7,45 (3 H, m), 8,20 (1 H, br s)

MS m/z : 492 [M+Na]+

(3) axit (1R,2R,3R,5R,6R)-2-Amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1R)-
1-[({[(1R,28,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic (Vi du 8)

Thu dwoc hop chit néu & d& muc (135mg) (chat rin khong mau) bang quy trinh
tuwong ty nhu trong vi du 1-(3) st dung hop chét (0,30g, 0,64mmol) thu dugc trong budce
(2) va (IR)-1-cloetyl (1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat (0,40g,
1,53mmol).

1H NMR (600 MHz, DMSO0-d6) & ppm 0,73 (3 H, d, J=7,0 Hz), 0,78 - 0,89 (7 H,
m), 0,92 - 1,06 (2 H, m), 1,30 - 1,47 (5 H, m), 1,59 - 1,64 (2 H, m), 1,79 - 1,86 (1 H, m),
1,88 - 1,93 (1 H, m), 1,98 - 2,05 (2 H, m), 2,22 - 2,27 (1 H, m), 2,35 (1 H, dd, =134, 7,6
Hz), 2,51 - 2,53 (1 H, m), 3,72 - 3,78 (1 0, m), 4,39 - 4,63 (3 H, m), 6,67 (1 H, q, J=5,4
Hz), 7,09 - 7,12 (1 H, m), 7,27 - 7,31 (1 H, m), 7,39 (1 H, dt, J=10,7, 8,5 Hz)

MS m/z : 594 [M+Na]+

Vi du 9 axit (1R,2R,3R,5R,6R)-2-Amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({(1S)-1-[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic
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Thu dugce hop chét néu ¢ d& muc (19mg) (chat rin khong mau) bing quy trinh
tuong tu nhu trong vi du 1-(3) st dung hop chét (0,30g, 0,64mmol) thu dugc trong vi du
8-(2) va (1S)-1-cloetyl (1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat (0,40g,
1,53mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 0,66 (3 H, d, J=6,6 Hz), 0,73 - 0,90 (7 H,
m), 0,94 - 1,03 (2 H, m), 1,21 - 1,34 (2 H, m), 1,38 - 1,53 (4 H, m), 1,53 - 1,66 (2 H, m),
1,69 - 1,81 (1 H, m), 1,91 - 2,03 (2 H, m), 2,10 - 2,24 (2 H, m), 2,27 - 2,34 (1 H, m), 3,70
- 3,74 (1 H, m), 4,36 - 4,49 (2 H, m), 4,53 - 4,59 (1 H, m), 6,68 (1 H, q, J=5,0 Hz), 7,11
(1 H, brs), 7,30 - 7,38 (2 H, m)

MS m/z : 594 [M+Na]+

Vi du 10 axit (1R,2R,3R,5R,6R)-2-Amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({(1R)-1-[(trixyclo[3.3.1.1>7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]

hexan-6-cacboxylic

Thu dugc hop chit néu & dé muc (149mg) (chét rin khéng mau) bang quy trinh
twong tu nhu trong vi du 1-(3) st dung hop chét (0,20g, 0,42mmol) thu dugc trong vi du
8-(2) va (18)-1-cloetyl trixyclo[3.3.1.1%7]decan-1-cacboxylat (0,31g, 1,28mmol).

1H NMR (600 MHz, MeOH-d4) § ppm 1,55 (3 H, d, ]=5,4 Hz), 1,64 (3 H, br d,
J=12,0 Hz), 1,74 (3 H, br d, J=12,0 Hz), 1,77 - 1,82 (6 H, m), 1,89 - 1,95 (3 H, m), 2,24 -
2,32 (2 H, m), 2,39 - 2,44 (1 H, m), 2,50 (1 H, dd, J=13,2, 7,4 Hz), 4,05 - 4,09 (1 H, m),
4,52 (2 H,s), 7,01 - 7,04 (1 H, m), 7,11 - 7,15 (1 H, m), 7,19 - 7,25 (1 H, m), 7,28 - 7,33
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(1 H, m)
MS m/z : 550 [M-H]-

Vi du 11 axit (1R,2R,3R,5R,6R)-2-Amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({(1S)-1-[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]

hexan-6-cacboxylic

&L

0]

Thu dugc hop chét néu & d& muc (123mg) (chit rin khong mau) bang quy trinh
teong tu nhu trong vi du 1-(3) st dung hop chét (0,20g, 0,42mmol) thu dugc trong vi du
8-(2) va (1R)-1-cloetyl trixyclo[3.3.1.1%"]decan-1-cacboxylat (0,31g, 1,28mmol).

IH NMR (600 MHz, MeOH-d4) & ppm 1,48 (3 H, d, J=5,8 Hz), 1,70 - 1,80 (6 H,
m), 1,90 (6 H, br s), 2,00 (3 H, br s), 2,18 - 2,21 (1 H, m), 2,25 - 2,29 (1 H, m), 2,42 -
2,48 (1 H, m), 2,52 - 2,58 (1 H, m), 4,06 - 4,11 (1 H, m), 4,49 - 4,56 (2 H, m), 6,92 (1 H,
d,J=7,8 Hz), 7,10 - 7,14 (1 H, m), 7,21 - 7,28 (2 H, m)

MS m/z : 550 [M-H]-

Vi du 12 axit (1R,2R,3R,5R,6R)-2-Amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({[(trixyclo[3.3.1.1>7]decan-1-cacbonyl)oxy |metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic

T

o

Thu duge hop chét néu & d& muc (61mg) (chat vo dinh hinh khong mau) bing quy
trinh twong tu nhu trong vi du 1-(3) st dung hop chét (0,20g, 0,42mmol) thu dugc trong
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vi du 8-(2) va clometyl trixyclo[3.3.1.1%7]decan-1-cacboxylat (0,19g, 0,85mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 1,50 (3 H, br d, J=11,1 Hz), 1,60 (3 H, br
d, J=12,0 Hz), 1,66 - 1,69 (6 H, m), 1,84 3 H, br s), 1,94 - 1,99 (1 H, m), 2,05 - 2,12 (1 H,
m), 2,12 - 2,17 (1 H, m), 2,30 (1 H, dd, J=13,6, 7,4 Hz), 3,68 - 3,74 (1 H, m), 4,45 (1 H, d,
J=12,0 Hz), 4,56 (1 H, d, J=12,0 Hz), 5,73 (1 H, d, J=5,8 Hz), 5,84 (1 H, d, J=5,8 Hz),
7,08 -7,11 (1 H, m), 7,26 - 7,31 (1 H, m), 7,34 - 7,41 (1 H, m)

MS m/z : 538 [M+H]+

Vi du 13 Téng hop axit (IR,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-
[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-
3-propoxybixyclo[3.1.0]hexan-6-cacboxylic

/O
.....<OH
\/\ - "'"H N
o* H
H2N r O\/OYO

o E o)

(1) axit (1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-yl)oxy]cacbonyl }amino)-3-
propoxybixyclo[3.1.0]Thexan-2,6-dicacboxylic

o)
-|l|l/<
OH
N H
O\\\“ .'," OH
O~—NH (/)f

—/°

Thu duoc hop chat néu & d& muc (3,4g) (cht vo dinh hinh mau vang nhat) bang
quy trinh teong ty nhu trong vi du 1-(1) st dung hop chét (IN)-3 (3,0g, 11,48mmol) (xem
cong bd don s6 WO03/061698) 1am chat ban dau.

1H NMR (600 MHz, DMSO-d6) & ppm 0,80 (3 H, t, J=7.,4 Hz), 1,40 (2 H, sxt,
J=7,0 Hz), 2,02 - 2,07 (1 H, m), 2,07 - 2,15 (1 H, m), 2,32 (1 H, dd, J=14,0, 9,1 Hz), 2,63
-2,70 (1 H, m), 3,26 - 3,37 (2 H, m), 3,47 - 3,55 (1 H, m), 3,86 - 3,93 (1 H, m), 4,46 (1 H,
br d, J=4,5 Hz), 5,18 (1 H, d, J=9,9 Hz), 5,31 (1 H, d, J=16,9 Hz), 5,86 - 5,95 (1 H, m)

MS m/z : 368 [M+Na]+
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(2) axit (1R,2R,3R,5R,6R)-6-flo-6-{[(prop-2-en-1-yl)oxy]cacbonyl}-2-({[(prop-2-
en-1-yl)oxy]cacbonyl }amino)-3-propoxybixyclo[3.1.0]Jhexan-2-cacboxylic

F O
.nlll/<
0
H /\::
0", _OH
O—NH (7)]/
_/°

Thu dugc hop chit néu & @& muc (1,8g) bang quy trinh twong tu nhu trong vi dy 1-
(2) stt dung hop chét (1,7g, 4,95mmol) thu duoc trong budc (1) lam chét ban diu.

1H NMR (600 MHz, DMSO-d6) & ppm 0,80 (3 H, t, J=7,4 Hz), 1,40 (2 H, sxt,
=74 Hz), 2,08 - 2,27 2 H, m), 2,32 - 2,42 (1 H, m), 2,70 - 2,86 (1 H, m), 3,33 - 3,36 (2
H, m), 3,39 - 3,55 (1 H, m), 3,86 - 4,04 (1 H, m), 4,36 - 4,75 (4 H, m), 5,08 - 5,39 (4 H,
m), 5,82 - 5,97 (2 1, m)

MS m/z : 408 [M+Na]+

(3) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo[3.1.0]
hexan-6-cacboxylic (Vi du 13)

Thu duge hop chét néu & d& muyc (46mg) (chét rin khong mau) bang quy trinh
twong ty nhu trong vi du 1-(3) st dung hop chét (0,30g, 0,78mmol) thu dugc trong bude
(2) va (1R)-1-cloetyl (1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat (0,49g,
1,87mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 0,74 (3 H, d, J=7,0 Hz), 0,78 - 0,89 (10 H,
m), 0,95 - 1,07 (2 H, m), 1,32 - 1,48 (7 H, m), 1,59 - 1,64 (2 H, m), 1,80 - 1,86 (1 H, m),
1,90 - 2,00 (3 H, m), 2,15 - 2,20 (1 H, m), 2,33 (1 H, dd, J=13,2, 7.4 Hz), 3,30 (1 H, dt,
7=9,1, 6,6 Hz), 3,43 (1 H, dt, I=9,1, 6,6 Hz), 3,56 - 3,64 (1 H, m), 4,41 - 4,47 (1 H, m),

6,65 - 6,68 (1 H, m)
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MS m/z : 488 [M+H]+

Vi du 14 axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-2-({(1S)-1-[({[(1R,2S,5R)-5-
metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo
[3.1.0]hexan-6-cacboxylic

0

OH
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Thu duge hop chéit néu ¢ d& muc (100mg) (chét rén khong mau) bing quy trinh
tuong tu nhu trong vi du 1-(3) sir dung hop chét (0,30g, 0,78mmol) thu dwgc trong vi du
13-(2) va (18)-1-cloetyl (1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat (0,49g,
1,87mmol).

1H NMR (600 MHz, DMSO-d6) & ppm 0,75 (3 H, d, I=7,0 Hz), 0,77 - 0,91 (10 H,
m), 0,98 - 1,09 (2 H, m), 1,32 - 1,52 (7 H, m), 1,60 - 1,66 (2 H, m), 1,82 - 1,88 (1 H, m),
1,94 - 2,00 (2 H, m), 2,08 (1 H, dd, J=8,0, 2,5 Hz), 2,13 (1 H, ddd, J=13,2, 8.0, 5,8 Hz),
2,29 (1 H, dd, J=13,2, 7,4 Hz), 3,28 (1 H, dt, J=9,1, 6,6 Hz), 3,43 (1 H, dt, J=9,1, 6,6 Hz),
3,56 - 3,62 (1 H, m), 4,46 (1 H, td, J=10,8, 4,3 Hz), 6,67 (1 H, q, J=5,4 Hz)

MS m/z : 488 [M+H]+

Vi du 15 Téng hop axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({1-[({[(1S,2R,5S)-5-
metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo
[3.1.0]hexan-6-cacboxylic

wH
\/\ O\\“'

“, O % _0O '7/
N Y0
© 0

(1) 1-Cloetyl (1S,2R,5S)-5-metyl-2-(propan-2-yl)xyclohexyl cacbonat
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Dung dich CHCI3 (36mL) chtta D-mentol (5,0g, 31,99mmol) va pyridin (2,6mL,
31,99mmol) dugc lam ngudi dén -60°C trong bdn d4 kho-axeton, va 1-cloetyl
cacbonocloridat (3,67mL, 33,59mmol) dugc thém nho giot hon 10 phat. Hon hop nay
duge khudy & -60°C trong 30 phut va sau d6 dugce chuyén vao bdn d4. Nhiét do dugc
tang dén 0°C, va nudc duge thém vao. Lép hitu co duge tach, sau d6 dugc rira bang nudc
mudi, va dugc lam khd bang MgSO,. Chit khong tan duoc loc, dich loc dugc co dudi ap
sudt giam. Phin cin thu duoc duge tinh ché bang phép sic ky cot silica gel (Grace 12g,
n-Hexan/EtOAc = 100/0 d&én 90/10) dé thu duoc hop chét néu & @& muc (7,7g) (chéit dau

khong mau).

1H NMR (600 MHz, CLOFORM-d) & ppm 0,81 (3 H, dd, J=10,3, 7,0 Hz), 0,85 -
0,95 (7 H, m), 1,03 - 1,13 (2 H, m), 1,39 - 1,54 (2 H, m), 1,66 - 1,74 (2 H, m), 1,84 (3 H,
dd, J=5,8, 2,1 Hz), 1,91 - 1,99 (1 H, m), 2,06 - 2,15 (1 H, m), 4,60 (1 H, qd, J=10,7, 4,3
Hz), 6,44 (1 H, qd, J=5.8, 1,7 Hz)

(2) 2-{1-[({[(1S,2R,5S)-5-Metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]
etyl}6-prop-2-en-1-yl (1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-
yl)oxy]cacbonyl}amino)-3-propoxybixyclo[3.1.0]Thexan-2,6-dicacboxylat

Dung dich DMF (7mL) chtra hop chét (0,56g, 1,47mmol) thu dugc trong vi du 13-
(2) duogc thém hop chét (0,77g, 2,94mmol) thu dugc trong budc (1), KoCOs3 (0,30g,
2,20mmol) va Nal (0,44g, 2,94mmol), va hdn hop nay duge khudy & 50°C trong 3,5 gio.
Dung dich phéan tmg duge 1am ngudi dén nhiét do trong phong va sau d6 dugc tich bing

cach thém nude. Lép nude duge chiét bing EtOAc. Sau dé, céc 16p hitu co dugce két hop
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va rira bing nude mudi 5% va nuée mudi. Sau khi lam kho bing MgSOs, chit khong tan
duge loc, dich loc duge c¢6 dudi ap suét giam. Phan cin thu dugc duge tinh ché b?mg
phép sic ky cot silica gel (Grace 12g, n-Hexan/EtOAc = 100/0 dén 60/40) dé thu dwoc
hop chit néu & d& muc (0,40g) & dang hdn hop ddng phan phi ddi hinh (chit diu khong

mau).

1H NMR (600 MHz, CLOFORM-d) § ppm 0,77 - 0,95 (15 H, m), 1,50 - 1,58 (7 H,
m), 1,66 - 1,71 (2 H, m), 1,93 - 2,02 (1 H, m), 2,08 - 2,16 (1 H, m), 2,20 - 2,27 (1 H, m),
2,31-2,38 (1 H, m), 2,40 - 2,48 (1 H, m), 2,90 - 3,03 (1 H, m), 3,29 - 3,34 (1 H, m), 3,46
-3,53 (1 H, m), 3,73 - 3,78 (1 H, m), 4,53 - 4,71 (5 H, m), 5,20 - 5,35 (5 H, m), 5,87 -
5,95 (2 H, m), 6,81 - 6,94 (1 H, m)

(3) Su phan giai 2-{1-[({[(1S,2R,5S)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy}
cacbonyl)oxy]letyl} 6-prop-2-en-1-yl (1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-
yl)oxy]cacbonyl}amino)-3-propoxybixyclo[3.1.0]hexan-2,6-dicacboxylat

Hop chét thu dwgc trong vi du 15(2) dwoc tach bing sic ky cot bit ddi
(CHIRALPAK ID, n-Hexan/IPA = 7:3) @& thu dwoc phén doan & dinh thtr nhét 1a hop
chit & vi du 15(3)-A (0,14g) va phan doan & dinh thtr hai 14 hop chét & vi du 15(3)-B
| (0,20g) (c hai 12 chit dau khong mau).

Thoi gian luu: Vi du 15(3)-A; 3,22 phat, Vi du 15(3)-B; 5,72 phut. (CHIRAL
PAK ID-3, n-Hexan/IPA = 7:3)

(4) axit  (1R,2R,3R,5R,6R)-2-Amino-6-flo-2-({1-[({[(1S,2R,5S)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo[3.1.0]
hexan-6-cacboxylic (Céac vi du 15-A va 15-B)
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Dung dich CHCl; (2,3mL) chita hop chét & vi du 15(3)-A (0,14g, 0,23mmol) dugc
thém axit 1,3-dimetylbarbituric (0,036g, 0,23mmol) va Pd(PPh3)4 (0,004g, 0,003 Smmol),
va hdn hop nay duoc khudy & nhiét d6 trong phong trong 20 phit. Dung dich phan tng
duoc c6 dudi 4p suét giam. MeCN (5mL) duoc thém vao phan cin thu dugc, va hdn hop
nay dugc khudy & nhiét d6 trong phong trong 1,5 gior. Céc tinh thé tao thanh duoc gom
bang cach loc dé thu duoc hop chéit néu & dé muc & vi du 15-A (0,090g) (chét rin khong
mau). Theo c4ch twong tu nhu trén, thu duge hop chit néu & d& muc & vi du 15-B (0,13g)
(chét rin khong mau) tir vi du 15(3)-B (0,20g, 0,33mmol).

Vidu 15-A

1H NMR (400 MHz, DMSO-d6) & ppm 0,74 - 0,91 (13 H, m), 0,95 - 1,12 (2 H, m),
1,33 - 1,51 (7 H, m), 1,60 - 1,68 (2 H, m), 1,79 - 1,90 (1 H, m), 1,94 - 2,05 (2 H, m),
2,06-2,19 (2 H, m), 2,27 - 2,36 (1 H, m),3,29 (1 H, dt, ]=9,1, 6,7 Hz), 3,44 (3 H, dt, ]=9,1,
6,7 Hz), 3,56 - 3,66 (1 H, m), 4,45 (1 H, td, J=10.9, 4,4 Hz), 6,74 (1 H, q, J=5,4 Hz)

MS m/z : 488 [M+H]+
Vidu 15-B

IH NMR (400 MHz, DMSO-d6) & ppm 0,73 (3H, d, J=7,0 Hz),0,76-0,91 (10 H,
m), 0,96 - 1,09 (2 H, m), 1,30 - 1,50 (7 H, m), 1,57-1,67 (2 H, m), 1,72 - 1,82 (1 H, m),
1,92 - 1,99 (3 H, m), 2,12-2,23 (1 H, m), 2,28 - 2,40 (1 H, m), 3,30 (1 H, dt, J=9,1, 6,5
Hz), 3,44 (1 H, dt, J=9,1, 6,5 Hz), 3,56 - 3,62 (1 H, m), 4,46 (1 H, td, J=10,9, 4,3 Hz),
6,69 (1 H, q, J=5,5 Hz)

MS m/z : 488 [M+H]+

Vi du 16 Tng hop axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]
-2-({1-[({[(1S,2R,5S)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic
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(1) 2-{1-[({[(1S,2R,5S)-5-Metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]
etyl}6-prop-2-en-1-yl (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-2-({[(prop-2-en-
1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylat

okl = rX
\

Thu dugc hop chit néu & & muc (0,41g) & dang hdn hop ddng phan phi d6i hinh
(chdt ddu khéng mau) bing quy trinh twong tw nhu trong vi du 15-(2) st dung hop chat
(0,41g, 0,93mmol) thu dugc trong vi du 1-(2) va hop chét (0,48g, 1,85mmol) thu dugc
trong vi du 15-(1) lam c4c chét ban dau.

1H NMR (600 MHz, CLOFORM-d) 6 ppm 0,70 - 1,14 (12 H, m), 1,19 - 1,71 (7 H,
m), 1,88 - 2,28 (2 H, m), 2,34 - 2,46 (2 H, m), 2,87 - 3,03 (1 H, m), 3,39 - 3,45 (1 H, m),
3,79 - 3,86 (1 H, m), 4,44 - 4,72 (7 H, m),5,00 - 5,10 (1 H, m), 5,20 - 5,36 (4 H, m), 5,85
- 5,95 (2 H, m), 6,84 - 6,95 (1 H, m), 6,99 - 7,06 (2 H, m), 7,25 - 7,27 (2 H, m)

MS m/z : 700 [M+Na]+

(2) Su phén giai 2-{1-[({[(1S,2R,5S)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy}
cacbonyl)oxy]etyl} 6-prop-2-en-1-yl (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-
2-({[(prop-2-en-1-yl)oxy]cacbonyl }amino)bixyclo[3.1.0]hexan-2,6-dicacboxylat
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Hop chit thu dugc trong vi du 16(1) dugc tach bing sic ky cot bit ddi
(CHIRALPAK ID, n-Hexan/EtOH = 4:1) dé thu dwoc phan doan ctia dinh thi nhét 12 hop
chat & vi du 16(2)-A (0,11g) va phan doan ciia dinh th hai 1a hop chit & vi du 16(2)-B
(0,15g) (c4 hai 14 chit diu khong mau).

Thoi gian luu: Vi du 16(2)-A; 2,92 phat., Vi du 16(2)-B; 4,30 phat. (CHIRAL
PAK ID-3, n-Hexan/EtOH = 8:2)

(3) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1S,2R,5S)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxyJetoxy } cacbonyl)
bixyclo[3.1.0]hexan-6-cacboxylic (Cac vi du 16-A va 16-B)

Thu duge cac hop chit néu & d& muyc & vi du 16-A (0,058g) va vi du 16-B (0,076g)
(ca hai 1a chét rdn khong mau) bing quy trinh twong tw nhu trong vi du 15-(4) st dung
twong tng cac hop chit & vi du 16(2)-A (0,10g, 0,15mmol) va vi du 16(2)-B (0,13g,
0,20mmol) thu duge trong bude (2) lam cac chét ban dau.

Vidu 16-A

1H NMR (400 MHz, DMSO-d6) & ppm 0,75 (3 H, d, J= 6,9 Hz), 0,78-1,10 (7 H,
m), 1,28 - 1,44 (2 H, m), 1,47 3 H, d, J=5,5Hz) 1,58 - 1,67 (2 H, m), 1,78 - 1,90 (2 H,
m), 2,00-2,07 (2 H, m), 2,14 (1 H, dd, J=7,8, 2,8 Hz), 2,18-2,26 (1 H,m), 2,32 (1 H, dd,
J=13,3, 7,4 Hz), 3,71 - 3,79 (1 H, m), 4,37 - 4,50 (2 H, m), 4,58 (1 H, d, J=12 Hz), 6,75
(1 H, q,J=5,5Hz), 7,09-7,16 (2 H, m), 7,29-7,36 (2 H, m)
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MS m/z : 554 [M+H]+

Vidu 16-B

1H NMR (400 MHz, DMSO-d6) & ppm 0,72 (3 H, d, J=7,0 Hz), 0,80 - 0,92 (7 H,
m), 0,97 - 1,10 (2 H, m), 1,29 - 1,52 (4 H, m), 1,56 - 1,68 (2 H, m), 1,71-1,82 (1 H, m),

1,92 -2,02 (3 H, m), 2,19 - 2,40 (2 H, m), 3,68 - 3,77 (1 H, m), 4,41 - 4,51 (2 H, m), 4,56
(1 H, d,J=12,0 Hz), 6,70 (1 H, q, J=5,4 Hz), 7,11-7,20 (2 H, m), 7,27-7,34 (2 H, m)

MS m/z : 554 [M+H]+

Vi du 17 Tdng hop axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]
2-({1-[({[(1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy Jetoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

(1) 1-Cloetyl (1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1 ]heptan-2-yl cacbonat

IS BE
Cl OJLO

Thu dugc hop chit néu & dé muc (8,2g) (chét dau khong mau) bang quy trinh
twong tu nhu trong vi du 15(1) st dung (-)-borneol (5,0g, 32,41mmol) lam chét ban dau.

1H NMR (400 MHz, CLOFORM-d) & ppm 0,87 - 0,93 (9 H, m), 1,13 (1 H, ddd,
J=13.9, 12,4, 3,5 Hz), 1,23 - 1,38 (2 H, m), 1,69 - 1,88 (5§ H, m), 1,89 - 1,99 (1 H, m),
2,35-2,46 (1 H, m), 4,85 - 4,92 (1 H, m), 6,43 (1 H, q, J=5,8 Hz)

MS m/z : 283 [M+Na]+

(2) 6-Prop-2-en-1-y1 2-{1-[({[(1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1 ]heptan-2-
ylJoxy }cacbonyl)oxyJetyl} (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-2-({[(prop-
2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylat
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Thu dwoc hop chit néu & dé muc (0,41g) & dang hdn hop d6ng phan phi dbi hinh

(chét ddu khong mau) bang quy trinh twong tw nhu trong vi du 15-(2) st dung hop chét
(0,40g, 0,89mmol) thu duoc vi du 1-(2) va hop chat (0,46g, 1,77mmol) thu duge trong vi

du 17-(1) lam c4c chét ban dau.

1H NMR (400 MHz, CLOFORM-d) 6 ppm 0,83 - 0,97 (9 H, m), 1,01 - 1,14 (1 H,
m), 1,20 - 1,40 (2 H, m), 1,52 (3 H, d, J=5,4 Hz), 1,62 - 1,78 (2 H, m), 1,86 - 1,96 (1 H,
m), 2,23 - 2,47 (5 H, m), 2,94 - 3,05 (1 H, m), 3,84 (1 H, td, J=7,8, 4,8 Hz), 4,45 - 4,71
(6 H, m), 4,75 - 4,91 (1 H, m), 5,05 (1 H, s), 5,19 - 5,37 (4 H, m), 5,84 - 5,97 (2 H, m),
6,88 (1 H, q, J=5,5 Hz), 7,04 (2 H, m), 7,26 (2 H, m)

(3) Su phén giai 6-prop-2-en-1-yl 2-{1-[({[(1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1]
heptan-2-yl]oxy }cacbonyl)oxy]Jetyl} (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-
2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]Thexan-2,6-dicacboxylat

o)
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Hop chét (0,41g, 0,93mmol) thu duge trong vi du 17(2) dugc tach bing sdc ky cot
bat d6i (CHIRALPAK IC, n-Hexan/IPA = 6:4) dé thu dugc phén doan ctia dinh thtr nhét
14 hop chat & vi du 17(3)-A (0,20g) va phan doan ctia dinh tht hai 13 hop chat ¢ vi du
17(3)-B (0,15g) (c4 hai 14 chit ddu khong mau).

Thoi gian luu: Vi du 17(3)-A; 4,57 phut, Vi du 17(3)-B; 5,84 phut (CHIRAL PAK
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IC-3, n-Hexan/IPA = 6:4)

(4) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1S,2R,48)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic (cac vi dy 17-A va 17-B)

/O
= |
- "'I/H Y
o\\ e 0 I
g HN 7(0\,,/0
F 0] o)

Thu dugc cac hop chit néu & d& muc & vi du 17-A (0,098g) va vi du 17-B (0,072g)

(ca hai 1a cdc chit rin khong mau) biang quy trinh twong tu nhu trong vi du 15-(4) st
dung tuong g cac hop chit & vi du 17(3)-A (0,18g, 0,27mmol) va vi du 17(3)-B (0,13g,
0,20mmol) thu duoc trong vi du 17(3) & dang céac chét ban dau.

Vidu 17-A

1H NMR (400 MHz, DMSO-d6) & ppm 0,78 - 0,86 (9 H, m), 0,97 (1 H, dd, J=13,9,
3,4 Hz), 1,13 - 1,21 (1 H, m), 1,23 - 1,32 (1 H, m), 1,43 (3 H, d, J=5,4 Hz), 1,63 - 1,81 (3
H, m), 1,97 - 2,05 (2 H, m), 2,20 - 2,37 (3 H, m), 3,69 - 3,77 (1 H, m), 4,45 (1 H, d,
J=11,6 Hz), 4,55 (1 H, d, I=11,6 Hz), 4,70 - 4,75 (1 H, m), 6,69 (1 H, q, ]=5,4 Hz), 7,12 -
7,18 (2 H, m), 7,26-7,32 (2 H,m)

MS m/z : 552 [M+H]+
Vidu 17-B

1H NMR (400 MHz, DMSO-d6) & ppm 0,73 (3 H, s), 0,82 (6 H, s), 1,02 (1 H, dd,
J=13,8, 3,4 Hz), 1,11 - 1,30 (2 H, m), 1,47 (3 H, d, J=5,5 Hz), 1,62- 1,78 (3 H, m), 1,99-
2,07 (1 H,m), 2,10 - 2,34 (4 H, m), 3,69 - 3,76 (1 H, m), 4,46 (1 H, d, J=12,2 Hz), 4,55 (1
H, d, J=12,2 Hz), 4,64 - 4,72 (1 H, m), 6,75 (1 H, q, J=5.5 Hz), 7,08-7,16 (2 H,m), 7,29 -
7,34 (2 H, m)

MS m/z : 552 [M+H]+
Vi du 18 Tdéng hop axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-propoxy-2-({1-
[({[(1S,2R,48)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }

cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic
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(1) 6-Prop-2-en-1-yl 2-{1-[({[(1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-
yl]oxy }cacbonyl)oxy]Jetyl} (1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-yl)oxy]cacbonyl}
amino)-3-propoxybixyclo[3.1.0]hexan-2,6-dicacboxylat

Thu dwoc hop chit néu & dé muc (0,44g) & dang hdn hop ddng phan phi ddi hinh
(chit dau khéng mau) bang quy trinh twong tw nhu trong vi du 15-(2) st dung hop chét
(0,40g, 0,94mmol) thu dugc trong vi du 13-(2) va hop chit (0,49g, 1,89mmol) thu dugc

trong vi du 17-(1) & dang cac chét ban dau.

1H NMR (400 MHz, CLOFORM-d) 6 ppm 0,84 - 0,91 (12 H, m), 1,07 - 1,14 (1 H,
m), 1,23 - 1,35 (2 H, m), 1,49 - 1,59 (6 H, m), 1,67 - 1,79 (2 H, m), 1,89 - 1,97 (1 H, m),
2,22 -2,48 (4 H, m), 2,96 (1 H, br s), 3,27 - 3,34 (1 H, m), 3,44 - 3,53 (1 H, m), 3,72 -
3,79 (1 H, m), 4,51 - 4,71 (4 H, m), 4,82 - 4,87 (1 H, m), 5,16 - 5,36 (4 H, m), 5,84 - 5,96
(2 H, m), 6,84 - 6,91 (1 H, m)

MS m/z : 632 [M+Na]+

(2) Su phéan giai 6-prop-2-en-1-y1 2-{1-[({[(1S,2R,4S5)-1,7,7-trimetylbixyclo[2.2.1]
heptan-2-yl]oxy }cacbonyl)oxyletyl} (1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-yl)oxy]

cacbonyl}amino)-3-propoxybixyclo[3.1.0]hexan-2,6-dicacboxylat
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Hop chit thu duoc trong vi du 18(1) dugc tach béng sic ky oot bat ddi
(CHIRALPAK IC, n-Hexan/IPA = 40:60) dé thu duoc phan doan ciia dinh thir nhat 1a
hop chét & vi du 18(2)-A (0,17g) va phan doan ciia dinh thit hai 1a hop chéit & vi du 18(2)-
B (0,12g) (c4 hai 1a chét diu khong mau).

Thoi gian luu: Vi du 18(2)-A; 3,42 phut, Vi du 18(2)-B; 4,26 phut. (CHIRAL
PAK IC-3, n-Hexan/IPA = 2:3)

(3) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-propoxy-2-({1-[({[(1S,2R,48)-1,7,7-
trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy Jetoxy }cacbonyl)bixyclo[3.1.0]
hexan-6-cacboxylic (céc vi du 18-A va 18-B)

"7 0
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Thu duoc cac hop chit néu & d& muc & vi du 18-A (0,089g) va vi du 18-B (0,064g)
(c& hai 13 chét rin khéng mau) bing quy trinh twong tw nhu trong vi du 15-(4) st dung
trong mg cac hop chat & vi du 18(2)-A (0,16g, 0,27mmol) va Vi du 18(2)-B (0,11g,

0,19mmol) thu dugc trong bude (2) lam céc chit ban dau.
Vidu 18-A

1H NMR (400 MHz, DMSO-d6) & ppm 0,81 (3 H, s), 0,84 (6H, d, J=3,7 Hz),
0,95 (1 H, dd, J=13,8, 3,5 Hz), 1,10 - 1,19 (1 H, m), 1,22 - 1,31 (1 H, m), 1,47 3 H, d,
J=5,4 Hz), 1,62 - 1,80 (3 H, m), 2,02 - 2,08 (1 H, m), 2,11 - 2,36 (4 H, m), 3,70 - 3,77 (1

H, m), 4,48 (1H, d, J=12,0 Hz), 4,56 (1H, d, J=12,0 Hz), 4,68 - 4,77 (1 H, m), 6,74 (1 H,
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q, J=5,4 Hz), 7,09 - 7,18 (2 H, m), 7,29-7,36 (2 H,m)
MS m/z : 486 [M+H]+
Vidu 18-B

1H NMR (400 MHz, DMSO-d6) & ppm 0,77 (3 H, s), 0,84 (6 H, d, J=7,8 Hz),
1,03 (1 H, dd, J=13,8, 3,4 Hz), 1,14-1,32 (2 H, m), 1,42 (3 H, d, ]=5,3 Hz), 1,65 - 1,79 (3
H, m), 1,96 - 2,05 (2 H, m), 2,20 - 2,38 (3 H, m), 3,69 - 3,78 (1 H, m), 4,45 (1 H, d,
J=11,6 Hz), 4,55 (1 H, d, J=11,6 Hz), 4,73 - 4,78 (1 H, m), 6,69 (1 H, q, J=5,3 Hz), 7,11-
7,19 (2 H, m), 7,26 - 7,33 (2 H, m)

MS m/z : 486 [M+H]+

Vi du 19 axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(IR,2S,4R)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

(1) 1-Cloetyl (1R,2S,4R)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-y] cacbonat

IR BN
cl o’u\o““'

Thu duoc hop chit néu & d& muc (4,2g) (chit du khong mau) bing quy trinh
twong tu nhu trong vi du 15(1) st dung (+)-borneol (2,5g, 16,21mmol) 1am chét ban dau.

1H NMR (400 MHz, CLOFORM-d) & ppm 0,87 - 0,93 (9 H, m), 1,13 (1 H, ddd,
7=16,0, 12,4, 3,5 Hz), 1,23 - 1,38 (2 H, m), 1,69 - 1,83 (2 H, m), 1,83 - 1,88 (3 H, m),
1,89 - 1,99 (1 H, m), 2,35 - 2,46 (1 H, m), 4,85 - 4,92 (1 H, m), 6,41 - 6,47 (1 H, m)

MS m/z : 283 [M+Na]+
(2) 6-Prop-2-en-1-yl 2-{1-[({[(1R,2S,4R)-1,7,7-trimetylbixyclo[2.2.1 ]heptan-2-
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ylJoxy }cacbonyl)oxy]Jetyl} (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-2-({[(prop-
2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylat
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Thu duge hop chét néu & d& muc (0,34g) & dang hdn hop ddng phan phi ddi hinh
(chit ddu khong mau) bing quy trinh tuong tw nhu trong vi du 15-(2) st dung hop chit
(0,40g, 0,89mmol) thu dwoc trong vi du 1-(2) va hop chét (0,46g, 1,77mmol) thu duoc

trong vi du 19-(1) 1am cac chét ban dau.

1H NMR (400 MHz, CLOFORM-d) & ppm 0,83 - 0,90 (9 H, m), 1,05 - 1,13 (1 H,
m), 1,20 - 1,35 (2 H, m), 1,47 - 1,55 (3 H, m), 1,66 - 1,79 (2 H, m), 1,87 - 1,96 (1 H, m),
2,22 -2,29 (1 H, m), 2,30 - 2,46 (3 H, m), 2,90 - 3,04 (1 H, m), 3,81 - 3,88 (1 H, m), 4,45
4,71 (6 H, m), 4,80 - 4,87 (1 H, m), 5,03 - 5,14 (1 H, m), 5,15 - 5,36 (4 H, m), 5,84 -
5,96 (2 H, m), 6,89 (1 H, q, J=5,4 Hz), 7,03 (2 H, m), 7,23 - 7,30 (2 H, m)

MS m/z : 698 [M+Na]+

(3) Su phén giai 6-prop-2-en-1-yl 2-{1-[({[(1R,2S,4R)-1,7,7-trimetylbixyclo
[2.2.1]heptan-2-yl]oxy }cacbonyl)oxy]etyl} (1R,2R,3R,5R,6R)-6-flo-3-[(4-
flophenyl)metoxy]-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]Thexan-2,6-

dicacboxylat

Hop chét (0,34g, 0,50mmol) thu duge trong vi du 19(2) duoc tach bang sic ky cot
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bét d6i (CHIRALPAK ID, n-Hexan/EtOH = 84:16) dé thu duoc phan doan ctia dinh thir
nhét 13 hop chét & vi du 19(3)-A (0,085g, ddu khong mau) va thanh phan chira phan doan
ctia dinh thi hai. Thanh phin chtra phan doan cta dinh thir hai dugc tinh ché thém bang
sc ky cot bat dbi (CHIRALPAK AS-H, n-Hexan/EtOH = 80:20) d& thu dwgc hop chit &
vi du 19(3)-B (0,098¢) (chit ddu khong mau).

Thoi gian luu: Vi du 19(3)-A; 3,51 phut, vi du 19(3)-B; 4,25 phut. (CHIRAL PAK
ID-3, n-Hexan/EtOH = 4:1)

(4) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1R,2S,4R)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixycld[3.I.O]hexan—é-cacboxylic (cac vi du 19-A va 19-B)

Thu dugc cac hgp chét néu & d& muc & vi du 19-A (0,044g) va vi du 19-B (0,056g)
(ca hai 13 cdc chit rin khong mau) bang quy trinh twong ty nhu trong vi du 15-(4) sir
dung tuong ung céc hop chat & vi du 19(3)-A (0,076g, 0,11mmol) va vi du 19(3)-B
(0,085g, 0,13mmol) thu dugc trong vi du 19(3) 1am c4c chét ban dau.

Vidu 19-A

IH NMR (400 MHz, DMSO-d6) 6 ppm 0,77 - 0,88 (12 H, m), 0,98 (1 H, dd,
J=13,9, 3,4 Hz), 1,13 - 1,33 (2 H, m), 1,40 (2 H, sxt, 7,1 Hz), 1,49 (3 H, d, 5,4 Hz), 1,63 -
1,83 (3 H, m), 1,96 - 2,03 (2 H, m),2,15-2,23 (1 H,m), 2,25 - 2,38 (3 H, m), 3,26 - 3,33 (1
H, m), 3,39 - 3,47 (1 H, m), 3,54 - 3,64 (1 H, m), 4,70 - 4,76 (1 H, m), 6,66 - 6,71 (1 H,
m)

MS m/z : 552 [M+H]+

Vidu 19-B

1H NMR (400 MHz, DMSO-d6) 8 ppm 0,76 - 0,90 (12 H, m), 1,04 (1 H, dd,
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J=13,7, 3,3 Hz), 1,16 - 1,32 (2 H, m), 1,41 (2 H, sxt, ]=7,1 Hz), 1,50 (3 H, d, J=5,4 Hz),
1,64 - 1,84 (3 H, m), 1,97 - 2,06 (1 H, m), 2,06 - 2,21 (2 H, m), 2,25 - 2,36 (2 H, m), 3,22
-332 (1 H, m), 3,39 - 3,47 (1 H, m), 3,58 - 3,66 (1 H, m), 4,71 - 4,78 (1 H, m), 6,70 -
6,75 (1 H, m)

MS m/z : 552 [M+H]+

Vi du 20 Téng hop axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-propoxy-2-({1-
[({[(1R,2S,4R)-1,7,7-trimetylbixyclo[2.2.1 ]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

(1) 6-Prop-2-en-1-y1 2-{1-[({[(1R,2S,4R)-1,7,7-trimetylbixyclo[2.2.1 ]heptan-2-
ylJoxy}cacbonyl)oxy]etyl}(1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-yl)oxy]cacbonyl}
amino)-3-propoxybixyclo[3.1.0]Thexan-2,6-dicacboxylat

Thu dugc hop chét néu & dé muc (0,24g) & dang hdn hop déng phan phi dbi hinh
(chét vo dinh hinh khong mau) bing quy trinh tuwong tu nhu trong vi du 15-(2) sir dung
hop chét (0,40g, 0,94mmol) thu dugc trong vi du 13-(2) va hop chét (0,49g, 1,89mmol)

thu dugce trong vi du 19-(1) 1am cac chét ban dau.

1H NMR (400 MHz, CLOFORM-d) & ppm 0,84 - 0,92 (12 H, m), 1,03 - 1,13 (1 H,
m), 1,22 - 1,35 (2 H, m), 1,47 - 1,57 (6 H, m), 1,67 - 1,79 (2 H, m), 1,90 - 1,97 (1 H, m),
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2,21-2,48 (4 H, m), 2,91 - 3,01 (1 H, m), 3,27 - 3,33 (1 H, m), 3,47 - 3,53 (1 H, m), 3,72
3,78 (1 H, m), 4,50 - 4,71 (4 H, m), 4,83 - 4,88 (1 H, m), 5,17 - 5,36 (4 H, m), 5,84 -
5,96 (2 H, m), 6,87 (1 H, q, J=5,3 Hz)

MS m/z : 610 [M+H]+

(2) Su phén giai 6-prop-2-en-1-y1 2-{1-[({[(1R,2S,4R)-1,7,7-trimetylbixyclo
[2.2.1]heptan-2-yl]oxy }cacbonyl)oxy]etyl} (1R,2R,3R,5R,6R)-6-flo-2-({[(prop-2-en-1-
yl)oxy]cacbonyl}amino)-3-propoxybixyclo[3.1.0]hexan-2,6-dicacboxylat

Hop chét (0,24g, 0,40mmol) thu dugc trong vi du 20(1) duoc tich bing sic ky cot
bat d6i (CHIRALPAK ID, n-Hexan/EtOH = 85:15) dé thu duoc phan doan ctia dinh thir
nhét 12 hop chit & vi du 20(2)-A (0,056g, ddu khong mau) va phan doan cta dinh thit hai
1a hop chét & vi du 20(2)-B (0,10g, chét v6 dinh hinh khéng mau).

Thoi gian lvu: Vi du 20(2)-A; 3,83 phuat, Vi du 20(2)-B; 4,47 phut. (CHIRAL
PAK ID-3, n-Hexan/IPA = 85:15)

(3) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-propoxy-2-({1-[({[(1R,25,4R)-1,7,7-
trimetylbixyclo[2.2.1]heptan-2-yl]oxy }cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]
hexan-6-cacboxylic (Vi du 20)

Thu duoc hop chit néu ¢ d& muc & vi du 20 (0,019g) (chat rin khong mau) bang
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quy trinh twong ty nhu trong vi du 15-(4) st dung hop chat & vi du 20(2)-A (0,056,

0,092mmol) thu dwgc trong bude (2) 1am chét ban dau.

IH NMR (400 MHz, DMSO-d6) & ppm 0,77 - 0,89 (12 H, m), 1,00 (1 H, dd,
7=13,9, 3,3 Hz), 1,13 - 1,23 (1 H, m), 1,24 - 1,33 (1 H, m), 1,36 - 1,47 (2 H, m), 1,50 (3
H, d, J=5,5 Hz), 1,66 - 1,83 (3 H, m), 1,97 - 2,22 (3 H, m), 2,26 - 2,36 (2 H, m), 3,24 -
3,32 (1 H, m), 3,40 - 3,46 (1 H, m), 3,56 - 3,63 (1 H, m), 4,74 (1 H, m, J=9,6, 2,3 Hz),
6,72 (1 H, g, J=5,3 Hz)

MS m/z : 486 [M+H]+

Vi du 21 Téng hop axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]
2-({1-[({[(1R,2R,4S)-1,3,3-trimetylbixyclo[2.2.1heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

(1) 1-Cloetyl (1R,2R,4S)-1,3,3-trimetylbixyclo[2.2.1]heptan-2-y] cacbonat

}\ o)
cl o’u\o““‘

Thu duoc hop chét néu & dé muc (6,2g) (chét dau khong mau) bang quy trinh
twong ty nhu trong vi du 15(1) st dung (+)-fenchol (5,0g, 32,41mmol) lam chit ban dau.

1H NMR (400 MHz, CLOFORM-d) & ppm 0,86 (3 H, d, J=7,8 Hz), 1,10 - 1,17 (7
H, m), 1,22 (1 H, dd, J=10,4, 1,5 Hz), 1,42 - 1,54 (1 H, m), 1,56 - 1,62 (1 H, m), 1,67 -
1,81 (3 H, m), 1,85 (3 H, d, J=5,7 Hz), 4,25 - 4,34 (1 H, m), 6,41 - 6,47 (1 H, m)

MS m/z : 283 [M+Na]+
(2) 6-Prop-2-en-1-y1 2-{1-[({[(1R,2R,4S)-1,3,3-trimetylbixyclo[2.2.1 Theptan-2-
yl]oxy}cacbonyl)oxy]etyl} (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)metoxy]-2-({[(prop-
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2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylat

Thu duge hop chit néu & d& muc (0,29g) & dang hdn hop ddng phan phi ddi hinh
(chét v6 dinh hinh khong mau) bing quy trinh trong tw nhu trong vi du 15-(2) sir dung
mubi kali (0,40g, 0,81mmol) ctia hop chét thu duoc trong vi du 1-(2) va hop chét (0,42g,

1,63mmol) thu duoc trong vi du 21-(1) 1am c4c chit ban dau.

1H NMR (400 MHz, CLOFORM-d) & ppm 0,79 - 0,90 (3 H, m), 1,00 - 1,12 (7 H,
m), 1,15 - 1,22 (1 H, m), 1,41 - 1,58 (5§ H, m), 1,62 - 1,77 (3 H, m), 2,20 - 2,28 (1 H, m),
2,36 - 2,45 (2 H, m), 2,96 (1 H, br s), 3,79 - 3,85 (1 H, m), 4,20 - 4,26 (1 H, m), 4,44 -
4,71 (6 H, m), 5,04 (1 H, brs), 5,19 - 5,36 (4 H, m), 5,85 - 5,95 (2 H, m), 6,80 - 6,93 (1 H,
m), 7,02 (2 H, t, J=8,7 Hz), 7,25 - 7,28 (2 H, m)

MS m/z : 676 [M+H]+

(3) Su phén giai 6-prop-2-en-1-yl 2-{1-[({[(1R,2R,45)-1,3,3-trimetylbixyclo
[2.2.1]heptan-2-yl]oxy }cacbonyl)oxy]etyl} (1R,2R,3R,5R,6R)-6-flo-3-[(4-flophenyl)
metoxy|]-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]Thexan-2,6-

dicacboxylat

o)

o
s

)

Hop chét (0,19¢g, 0,28mmol) thu dugce trong vi du 21(2) dugc tach béng sdc ky cot
bat d6i (CHIRALPAK ID, n-Hexan/EtOH = 85:15) dé thu duoc phan doan cta dinh thir
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nhét 13 hop chét & vi du 21(3)-A (0,061g) va phan doan cta dinh tht hai 13 hop chit & vi
du 21(3)-B (0,042¢g) (ca hai 1a chit ddu khong mau).

Thoi gian luu: Vi du 21(3)-A; 3,43 phat, Vi du 21(3)-B; 4,60 phut. (CHIRAL
PAK ID-3, n-Hexan/EtOH = 85:15)

(4) axit (1R,2R,3R,5R,6R)-2-Amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1R,2R,4S)-1,3,3-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic (Vi du 21)

Thu dugce hop chit néu & & muc & vi du 21 (0,024g) (chit rin khong mau) bang
quy trinh twong tw nhu trong vi du 15-(4) st dung hop chit & vi du 21(3)-B (0,042g,
0,063mmol) thu duge trong vi du 21(3) 1am chét ban dau.

1H NMR (400 MHz, DMSO-d6) & ppm 0,77 (3 H, s), 0,97 - 1,21 (8 H, m), 1,37 -
1,48 (4 H, m), 1,52 - 1,66 (4 H, m), 1,70 (1 H, br d, J=3,3 Hz), 1,91 - 2,05 (3 H, m), 2,17
-2,37 (2H, m), 3,72 (1 H, m), 4,18 (1 H, d, J=1,6 Hz), 4,45 (1 H, d, J=11,6 Hz), 4,55 (1
H, d, J=11,9 Hz), 6,69 (1 H, q, J=5,5 Hz), 7,12 - 7,19 (2 H, m), 7,26 - 7,32 (2 H, m)

MS m/z : 552 [M+H]+

Diédu ché cac dang hoat tinh (I)-4 dén (11)-14

(I)-A

Céc cong thirc ciu tao, tén va dir liéu dung cu (1H NMR va dit liéu phd MS dugc
do) ctia cac hop chit dang hoat tinh dugc téng hop bing phuong phép theo quy trinh diéu
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ché dugc md ta trong cong bd don sé W0O03/061698 hodc W02011/061935 (Hop chét sb
(I)-4 dén (I)-13) va hop chit dang hoat tinh duoc tbng hop bing phuong phép theo quy
trinh diéu ché duoc md ta trong vi du 38 (Hop chét sb (I1)-14) dugc thé hién trong Bang
A.
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Bang A
—HOTD chét s Clutao Tén héa hoe 16 HMR MS dirge do
v
F §\w4 axit IH NMR (400 MHz, DMSO-d6) 8 ppmi
A S 24(d, J=6.4 B2, 3 H), 1,83 - 2,07 (m, 3H),
(1)-4 . o ”ét‘“ (lR,2R,3R,’SR,&R)Q-axnino-&ﬂgm-?:-[( TR)-1+( é,; 9’('_ 2;’35 (?,FT g)fla)‘slszi 3,75'(m,( 1lnH), . ST Cig 4
O : _4-ﬂom-3-mgtoxyphexzyI)cmxy]blxyclo[lLO] 383 (s, 3 H), 4,56 (q, 16,0 11z, 1 11, 6,82 ERVEEH
g hexan-2,6-dicarboxylic (ddd, 1=6,2, 4.3, 2,2 Hz, | H), 6,99 - 1,25
3 (m,2H)
¥ F
i M " o 1H NMR (600 MHz, DMSO-d!S) & ppm
S axit (IR2R 3R, 5R 6R)-2-amino-6-floro-3-{[4- | 207 @ H,brs) 2,22 - 2.56 (4 Hym), 3,90 -
(o)-5 o Yy s N ; T 3,97°(1 H,m), 4,51 (1 H,d, J=12,4 Hz), ATGIMHE +
(triflorometyl)phenyl}metoxy }bixyclo[3.1.0] : ) SR e
S o hexan-2,6-dicarboxylic ! 4,65 (1 H, d, J=12,4H7),7,52 2 H,d, }=8.3
T e ' ’ Hz), 7,69 (2 H, d, J=8,3 Hz)
Y
W 5y [HNMR (600 MHz, DMSO-d6) § ppm
a\ % ';,‘ d axit 2,05(2 H, brs),2.21 - ;,55 (4 H, m), 3,88
(-6 — | (IR 2R IR SR 6R)-2-amino-6-floro-3-[(3-floro | >33 %} Y g‘)jj;‘;zoﬁgg-‘;‘bg”"ﬁ’ﬁf’i ] s2n L
Poe Thixve K 2.6~ B y Uy fa hy LW =1, >
a2 | B metonyIoixyelol3. | Olhexai26 m), 7,11 - 717 2H, m), 7,31 - 740 (1 H,
va M m)
{H NMR (400 MHz, DMSO-d6) § ppm
- ; . S 0,84-(6 H, dd, J=6,7, 2,4 Hz), 1.30(2 H.q,
e axit UR,ZR,3R,SR,(}R)-Z-ammD‘G-ﬂc_)ro—3-(3- 1=6,8 Hz), 1,53= 1,66 (1 H, m), 2,01 (2 H, e T
-7 metylbutoxy)bixyclo[3.1.0]hexan-2,6- d, 1=2,9 Hz), 2.20 - 2,31(2 H, m}, 3,14 - 2901+
dicarboxylic 3,40 (1 H, m), 3,40 -3,59 (1 H,m), 3,61 -
3,85(1 H, m)
TH NMR (600 MHz, DMSO-d6) & ppm 2,08
axit (2 H, brd, J=2§5 Hz), 2,28 - 2,54 (4H, m),
(1)-8 (1R,2R 3R 5R,6R)-2-amino-3-{(6-cloropyridin | 393 - 4,01 (1 H, m), 4,48 (1, d, I=13,6 PP,
2-yhmetoxy)-6-florobixyclo[3. 1.0hexan-2,6- | F12h 461 (1 H, d, J=13,6Hz), 740 (1 H, d, )
dicarboxylic 3=7,8 Hz), 7,44 (1H, 4, 1=7,8 Hz), 7,87 (1 H,
? t, J=7,8H2)
axit 1H NMR (400 MHz, DMS0-d6) § ppm 1,37
- (1R2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy) | -1:65 (8 H, m), 1,91 - 2,09 (2 H, m), 2,17 - -
(-9 -6-florobixyelo[3. | 0Jbexan-2,6-dicatboxylic | 2,35 (2 H, m), 3,71 - 3,82 (1H, m), 3,86 - 88ty
‘ 3,97 (1 H,m)
axit 1H NMR (600 MHz, DMSO-d6) 8 ppm

(I)-10 (1R,2R,3R,5R,6R)-2-amino-3-[(6-cloropyridin- | 1,97 -2,57 (6 H, m), 3,86 - 4,00 (1 H, m), 345 x40k +
3-ylmetoxy]-6-florobixyclof3.1.0Jhexan-2,6- | 4,38 - 4,64 (2 H, m), 7,50 (1 H, d, J=8,3 SR
dicarboxylic Hz), 7,74 - 7,88 (1 H, m), 8,34(1 H, d,

J=1,7 Hz)
1TH NMR (600 MHz, DMSO-d6) 3 ppm
axit 2,07 (2 H, br d, }=2,5 Hz), 2,27 - 2,56 (4H,

(I)-11 (1R,2R,3R,5R,6R)-2-amino-3«[(5-cloropyridin | m), 3,91 - 4,04 (1 H, m), 4,50 (1H, d, }=13,2 S¢S EMARY 4
-2-ylymetoxy]-6-florobixyclo[3.1.0lhexan-2,6- | Hz), 4,63 (1 H, d, J=13,2Hz), 748 (1 H, d, 345 (MRS
dicarboxylic J=8,3 Hz), 7,94 (1H, dd, J=8,3, 2,5 Hz),

8,53 (1 H, d,J=2,5 Hz)
o
M £ - "
SR ¥ G 1H NMR (400 MHz, DMSO-d6)  ppm
(m)-12 \_/ | (IR .2R,3R,5R,6R)-2-amino-6-floro-3-[(4-metyl | 2,05 (br d, 1=2.9 Hz, 2H), 2,16 - 2,37 (m, 5 | 554 1y
s phenyl)metoxybixyclo]3.1.0]hexan-2,6- H), 3,79 -3,99 (m, I H), 4,26 -4,59 (m, 2
1,¢( dicarboxylic H), 7,01 - 7,29 (m, 4 H)

o

PN S P IH NMR (600 MHz, DMSO-d6) 8 ppm 2,03

N \ ¥

-1z | o=y X (IR,2R 3R 5R,6R)-2-amino-6-floro-3-[(2-ox0- '2‘;‘2 <]2 H, '“)’}35 "2.32 (I‘H” m232-

- - 1,2-dihydropyridin-4-ylymetosy]bixyclo[3.1.0] | 240 (1 H,m), 3,80 - 3,93 (1H, m), 4,17 - 32T
&Pt | hexan-2,6-dicarboxylic 4,45 2 H, m), 6,06 (1H, d, 1=7.0 Hz), 6,22
A (1 H, ), 7,28(1 H, d, J=7,0 Hz)
IH NMR (400 MHz, DMSO-d6) 5 ppm 1,65
axit (18,2R 3R SR 68)-2-amino-3-{(3,4- “L73 (1 H, m), 1,74 - 1,81 (1 H, m), 1,81 -
(I)~14 diflorophenyl)metoxy]bixyclo[3.1.0Jhexan-2,6- 1,88 (1 H, m), 2,05 - 2,21 (2H, m), 3,51 - 228 [MHE]
f diéarbg:(ylic ' YOO, L BINEXA-28 13,62 (1 H, m), 4,34 (1H, d, J=12,0 Hz), 4,45 pes
i (1 H, d,J=11,9Hz), 7,11 - 7,17 (1 H, m),
7.33-743 (2 H, m)
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Céc cong thire cdu tao, tén goi va dit lidu thiét bj (IH NMR va dit liéu phd MS

dugc do) cta cac hop chét duoc tong hop theo cich twong tw nhu trong vi du 4 st dung

céc dang hoat tinh twong ng dugc md ta trong Bang A 1am cac chat ban diu duge thé

hién trong Bang B (c4c vi du sb 22 dén 30).

Béang B

Vidy Chu tao Tén héa hoe 1H WR MS duge do
axit (IR, 2R, 3R, 3R, 6R)-Z-amino-6-flora-2. | 1EL NMR (600 Mz, DMSO-d6) & ppm 143 (3 H, 4,
N . 1,7 J=54 Hz), 1,56 - 1,69 (6 H,m), 1,71 - 1,81 (6 H, m),
f, }«ou ({(1S)-1-[(rrixyelo(3.3.1.1 » 7] decan-1- 189203 (5 H, m), 2,20 2,35 (4 H, m), 3,72 -
y ] ey 89 -2 \m), 2,20~ 2, \m), 3,72
carbonyl)oxyJetoxy}carbonyl)-3-{[4~ ” -
22 F T:ﬂ\c/l\o ,& - | (frifforometyljphenyljmetoxy Hbixyclo[3.1.0} 380 (1H, m), 4,55 - 4,74 (2 H, m), 6,77 (1 H q, 582 -8~
PN A J;;;[\% ﬁ;(m s‘car{wiy;s ICtoXy ; DIXYClof3.L F=5,4 12, TAT 2 1, 4, 3278 Ha), 7,70 (2 H, d,
(T e
) N o . 6 Hz, 1 42
3 € (IR, 2R, 3R, 5K, 6R)-2-amino~6-flora-3- [H NMR (600 MHz, DMSO-d6 ) 3 ppni 1,42 (3 H,
i o ;;‘;‘;m,,hemﬁqem,)_;% 10S-1-{(vixyelo | & I=5,4 Hz), 1,57« 1,70 (6 H,m), 1,73« 182 (G H,
LV AW B 37 decan-1-c4 Troxyleiox ), 1,89~ 2,00 (SHm)218-283 (4 HomL 3,69~ | samppmstn
23 A [3.3.1.1 % 7] decan-1-carbonylyoxy)etoxy} ! y - . 32 {41
A o N carbonyhbixyelo(3.1.0Thexan-6-carboxylic 3,78 (1 H,m), 447 - 4,64 2 H, o), 6,77 (1 H, g,
U e . IS4 H2), 7,02 - 7,14 (3 H, w), 7,33 - 741 (0 H, w)
A
Q it (1R, 2R, 3R, 5R, 6R)-2-amino-3-{(6 ey s o 0 (ot ()i’
) axit (IR, 2 , 3R, 6R)-2-amino-3-[(6- =5,4 Hz), 1,56 - 1,81 (7 H, m), 1,85 - 2, L m),
R Jon cloropyridin2-ylymetoxy]-6-laro-2-({(15) 226 (1 H, ddd, J= 13,2, 8.0, 47 Hz), 236 -
24 # . <1-{{wrixyclo[3.3.1.17] 2,42 (1 H,m), 3,75 - 3,83 (1 H, m), 4,51- 4,68 (2 H, 3% {MeH] ¢
¥ {MH]
e o™ decan-1-catbonyhoxy)etoxy teatbonylibixyclo | o), 6,72 - 6,81 (1 H, m), 7,33 (1 H, d, 1=7,0 Hz),
N i \/5 ke [3.1.0}hexan-6-carboxylic TAL (L, 8, J=7.8 He), 7,88 (1 M, 1, J=7,8 Hz )
;’,;‘;, g IR, 2R, 2}{1 5&3 R4 1H NMR (400 MHz, CLOROFORM-d) § ppm 1,28
-amino-6-flore~3-[(IR }-1~(4-flore-3- (d, J=6,2 Hz, 3 H), 1,53 (d, J=54 Hz, 3 H}, 1,70 (br
s .mc_toxyplmnyl)etoxy)~2~({(1S)-l-((tr\'xyclo[3‘3. 5, 6 H), 1,88 {brs, 6 H), 2,01 (brs, 3H}, 205 - 2,11 —
N 1. E+7)decan-1-carbonyloxy)etonyjearbonyl) | (m, | H), 2,13+ 2,33 (m, 4 H), 3,87 (s, 3H), 3,90 - Fidluraye
bixyclof3.1.0)hexan-6-carboxylic 4,01 (m, 1 H), 4,50 - 4,64 (m, 1 H), 6,73 - 6,79 (m, 1
) 6,83-7,07(m, 31
13 MR (600 Mz, DMSC-48) 5 ppa 1,43 (3 R, d.
Q, axit (IR, 2R, 3R, 5R, 3=5,4 Hz), L.5€ - 1,70 {6 8, w), 1,76 (€8,
'\}‘OH 6R)~2~umlna-3-[(5—clompyridin-Z—y])me(nxy} br si, L ‘99 ~ %03 4% B omy, 2.2¢ {3 #, brd,
26 H, o] 1 6~ﬂom-}~({(IS)~!-[(m‘;y«;Io[3.3,Lm]decau-b =5, % He), ¥,34 - 2,88 {¥H, omy, 3,78 {18 ss1 pussts
LN ™ carbony! joxy)etoxy tcarbonyl) nrod, 95K Hz), 4,92 - 4,88 {2 B, m), & 7% e i
\QB\ s ' bixyelo]3.1.0]hexan-6-carboxylic {1 8, g I%5,6 Hz), 3,38 {1 8, 4, 9%6,3 Hz),
" 7,95 (3 B, 4d, 7=8,3, 2,5 Hz), &.55 (L ¥, &
=2, L Bz)
o I% N {600 MEz, OMSO~dE} & ppm 1,40 {3 &, 4,
axit (IR, 2R, 3R, SR, L 325, 4 Rz}, 1,97 - L,68 (6 H, w), 3.70 - L9
[ " 6R)-2-amino-3-[(6-clorapyridin-3-ylmetoxyl- | o w wy, 1,28 ~ 2.5% (5 8, m, %22 i &
e, 6-floro-2-{ {(18)-1-[(irixyelof3.3, LI Idecan-1-  |yaq, s=13,5, 8 1, 4.5 Hz), 2.31 - 2.5% (3 &
2 Ll - O-Aloro-2 {L15)-1-( Jadd, =ime, 8 5, 408 w2, 2 . S -
¢ o carbonyTjoxy)etosy scacbonyl) %), 3,70 - 3,78 (1K, m), 4,50 - 4,28 {2 &, S1w-s]
ad “ Rt bixyelo[3.L0]hexan-6-carboxylic ), 6,75 {1 B, q 05,4 8z, 7,51 (1 B, 4,
. [ Hy
N d 22,3 Hel, .72 (1 N, 94, 77,3, 2,5 Bal,
2,3l (1 % 4, 9=2,5 Hz)
r‘§ axit (IR, 2R, 3R, SR.6R)-2-amino-6-Moro-3-[(4- | PR {400 Mz, ous0-df) & ppm 1, 4L {d,
B " Y metylphenyDmetoxy]-2-( {(18)-1-[Crixyclo ;’-thaz,ezﬁfnx ;;se ; él“? m; z)ssé ;Zu -
28 "~ »«:ﬁ\ [3.3.1.1%]decan- 1 -carbonyljoxy)etoxyjearbonyl |2 5+ ™ ¢ SeEL T eue dm, 8 Bl S 528 (M-}~
N o"\lfﬂ\@ Yixyclo[3.1.0Thexan-6-carboxylic 280 dm, T B), 3,67 - 328 fm, 1K), 4,36 -
Qé Yo §.57 (m, 2 Hi, 6,77 lgy 95,1 Hz, } 81, 7,44
R (2, ¢ H)
I8 WMR {400 MHz, DNBO-dE) § 6,83 {6 & 4,
5&0“ axit (1R, 2R, 3R, SR, 6R)-2-amino-6-floro-3-(3~ 7o8, % Hz, 1,23 - 1,38 (2 g,m:;l, 1,49 (3 &,
" ¥ o metylbutoxy)-2-({(18)-1-[Ufrixyclo 4, 35,4 He), L.52 - 1,73 ¥ ®, m), 1,73 -
20 xﬁ\’,\?/a\@g [3:3.1.1¥7)decan-1-carhonyloxy)etoxy}carbonyl |3 o¢ (5 5, m), 3,56 - 2,90 {3 %, »), 2,06 ~ §B4 -t~
Y Ibixyelo[3.1.0}hexan-6-catbuxylic 2,52 (4 H, m}, 2,32 ~ 3, 8% {1 H, m), 245~
Y\/é 2,52 (I H, m), .55 - 2,81 {1 #, m), £75 {1
H, q, 95,3 Hz)
K30 axit (IR, 2R, 3R, SR, 1 NME (400 Mz, CHLOROFORM-d) Pppm 1.1 -
v 6R)-2-amino-3-(xyclopentyoxy)-6-floro- LIS fm, AT Bl 55 fhe & € W), 202 b e,
» ﬂnf\i@g 2 (miyelo SH, 220 (br o, LW, 226 - 237 @ 2L o0
1™ [3.3.1.13?)decan-1 -carbonyl)oxy)etoxy } carbonyl [&» 87 {bx dd, 313,38, 7.5 B, 1 B}, :,.’ég €59
Q/u YWixyelo[3.1.0}hexan-6-carboxylic a; 1 B}, 4,08 {br, L H}, 8 87 {y, I=8.2 Bz, 1
Ei
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Céc cong thic cAu tao, tén goi va dir ligu thiét bi (1IH NMR va dir liéu phé MS
duoc do) ciia cac hop chét duoc téng hop theo cach twong tu nhu trong vi du 1 st dung
cac dang hoat tinh tuong Umg dugc md ta trong Bang A lam cac chit ban du dugc thé

hién trong Bang C (c4c vi du s6 31 dén 34).

Bang C

Vi dg T8n héa hoo 1H NMR NS duge 495
1K BMR {800 Mifz, DMSO-d€) £ ppm 9,87 ~
H #xix {IR, 2R, 3R, §R, R} ~Z-aming~€~Eloro-2-~{{ {IRHYI, 18 {13 By mi, 1,28 ~ L4% (5 8, »}, &,8&
A ~3~{{{ I{IR, 33, BRI ~S-manyl~Zw [propan~2- {2 8, by q, UsiZ 0 By, L77 - L0 8K,
o ¢iyxyoiohenylloxyiosrbonylioryletaxyiosrbon ), 2,20 ~ Z,3% (& 8, =, 3,70 - 3,83 (3 04 e T+
- Yij~3~{id~ K, m), %,3¢ - 4,80 {1 3, »}, &54 ~ 4,7 R
{rrificrometyllphenylmetoxyibixyeic[d. 1, {2 B, my, 5,62 (3 B, q T=5,4 Hz), 747 {2
Fiusgan~t-carhuxylic H, br s, 87,2 H2), 2, (2 A e, 3=7,%
Kz}

IH RMR (B0 MHz, IHSO~d8) 8 pom 0,71 ~

PP et fi soppn. |eRE QLR m, 1,38 (L H bxon, JS31.8
aXEL{IF, ZR, 3R, BB, BB} ~I~amino-f~-Linre-3~ (1% My, 1,43 (3 B, br d, J=5,4 Hey, 1,62 {2

: §
e, florophenylinerowy)~2- ({ {18 -1~ v - .
a2 j\O/Lﬂ(O {1117, 25, SR} ~5-mesyl-2- (propan-2- e o 2 :;lti, *‘;’*3; 1;’; AR “Ej’é el sexpuire
/k i) xyeishexyilaxyronshonyl sxylessgylcarbon |77 ¢ & Rr Bie Beh3 T 50 i3 ‘-
3 WH ®, €43 {1 H, wui, J=19,%, 4,3 H3), .89 -

FaIoiNynia 33 Biksgsn-E-carkeryl {¢ S5 {2 B, mb, &80 [l Y, g J=5.4 ¥
v 2 H w8, . Gy o4 Bz},

7,81 - 7,16 (3K mi, 7,30 - 7,48 (1 8, w

IH BMR {850 Mz, DSO-d8) S ppm 0,73 {3 8,
N, J=f,€ Hzy, %7 - 4, 8% {7 H, my, 9,81 -
1,08 2 8 i, 1,30 ~ 1,48 {58, nj, 1,62
&XLL (1R, I8, 3R, SR, €B} “2~aringI~{ {8~ {Z 8, br 4, d=11,1 825, £,32 {1 §, &,

3—«&4 H
£
3 ! 8 cloropyridin-I-yi}metonyi~E-Lloro~3~ F=14,%, €% &%, 2,7 821, L,87 ~ L &
(FURP=1-~ (DR, 35, §7) -S-metyd~Z- {povpan- By mbe L,38 ~ 2,97 (2 H, »}, 2,28 11 8, -
3 & 0'”‘0’&3' - dd, 213,85, 7.5, 5,4 Hz), 3,36 - 2,83 (z | oL OREE
AN £
g

yijxyoichexylloxyjcarbonylivxylavonyicarbon |K, wi, 3,76 ~ 3,83 {3 €, »), 4,43 {1 §,
yiibixyoial3. ) Uihexan-é-carboxylic iy I=18,%, 4,5 82), 4,52 - 4,88 {2 B, mi,
€ 8% {1 H, o, I=5,% Hz, 7,33 (X R, 9,
=74 Ha}y T4 {L H, 9, 9=7,8 Hzp, 7,07
{1 8 u, I~7.% Bz

1H MR {400 MRz, DMSO-4€) B pom 0,74,
#X3T{IR, 2R, IR, 5R, €R} ~Z-emino-€~Liovs-3~[ {4~ |3=7,¢ Hs, X Wi, 9,7¢ ~ 4,31 (» 7 H),

¥
] O i
meoylphenylinesoxyl~Z-{{ {18 ~1~ $,82 - 1,32 fm, 2 H), 1,31 ~ 1,48 [m %
3% o {{EELAR, 55, BR) ~S~menyl-2~ {propan~2=- B, £,87 -~ 1,67 4m, 2 8}, 1,76 - 2,85 {(m, S8 AR+
ﬁ/ " yijxyoloksxyljoxyizarbonyl)ogyleronyinarbon |3 Hi, 2,18 ~ 2,37 ir, § 8B}, 5,85 ~ 3,78
G

”n
n

&
b

FRioinyniu(3d DINEgEn-E-ca Ryl ic @ } By, .32 - 8,€1 im, 3 Hy, 87 (%
[GeS, 4 Rz, L OHY, 7,83 {3, 4 )

Céc cong thirc cu tao, tén goi va dit liéu thiét bi (1IH NMR va dit liéu phd MS
dugce do) cua cac hgp chét duoc tdng hop theo cach thirc twong tu nhu trong vi du 1 duoc
thé hién trong Bang D (céc vi du sé 35 dén 37) ngoai trir cic bude twong tmg vé&i vi du 1-
(2) duoc thyc hién st dung hop chét clometyl xyclohexancacboxylat, clometyl benzoat
hoic clometyl 2,2-dimetylpropanoat da biét thay vi (1R)-1-cloetyl (1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl cacbonat. Axit (IR,2R,3R,5R,6R)-2-amino-2-({(1S)-1-[(2,2-
dimetylpropanoyl)oxy]etoxy } cacbonyl)-6-flo-3-[(4-flophenyl)metoxy]bixyclo[3.1.0]
hexan-6-cacboxylic, axit (1R,2R,3R,5R,6R)-2-amino-2-{[(1S)-1-(benzoyloxy)etoxy]
cacbonyl} -6-flo-3-[(4-flophenyl)metoxy]bixyclo[3.1.0]hexan-6-cacboxylic, va axit
(1R,2R,3R,5R,6R)-2-amino-2-({(1S)-1-[(xyclohexancacbonyl)oxy]etoxy } cacbonyl)-6-
flo-3-[(4-flophenyl)metoxy]bixyclo[3.1.0Jhexan-6-cacboxylic ¢6 thé dugc tong hop theo

cach thirc tuong tu.
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Vi dy cdu tao Tén héa oo 1IN NMR MS duge do
. . 1H UMR {500 MRz, IMEO-dE] & ppm 1,08
E £ (1%, 3K, 3R, SR, R} ~Z~ -2
. f’:”gg? R PrEraminemis w, 4, g=0,8 ®2), 1,93 - 2,01 (1 K,
dim*;pq}p&mynm‘y}mm‘, mi, 2,08 - 2,11 {1 8, ml. 2,11 - 2,21
tyips netoRy i )
a5 . A }oarbonyl) ~6-Elosom3- [ {4~ fzf'?;’(; z z) 23 fx";a“"w 288 | sarpenns
£lozophenyl)setoxylbixyolal ! e ! N
3,1 hexan~E~carboxylic mhe 3090 {1 H, d 35,8 Hzj, 5,83 (L
o ¥ W, 4, 355,85 8z), A5 (2R b, 0%6,7
Wz, 7,29 {2 K, &d, J=%,3, 5,8 Bz
1H NMR {600 MEz, DMSO-dé) & ppm 2,00
- 2,13 - 2,28 (3 ¥
axit (1R, 2K, 3K, 5, §R) ~2-amina-g 2¢0° 11 Row, 2,13 - 2,28 (3 8,
) W i, 3,65 - 3,78 {1 8, m), 4,32 (1 &,
- ={ { {benzoyloxy)metonyloarbony 4, a=12,0 Hz), 4,45 (1 B, 4, 3°12,0
e fiorond-l(dm . 2, R .o, T=12,
38 . /i 3p-g-froza-3-1 (¢ Rel, 5,98 {1 B, d, 9%5,5 Hz), 6,08 (L] <82lwesl+
o = floraphenyl)metorylbixyelol
| 3.1, 0 hexan~g-carboxylie o b 3558 Bz)o B8 - 7004 (28,
A R il ERORY: w), 7,08 - 7,18 (2 H, m), 7,42 - 7,52
(208, mb, 7,60 - 7,73 { %, w, 7,90
12 8, d4, J=8,3, 1,2 Hz}
1% UMR {508 MEz, IMSD-0€) 5 ppm 1,00
- 2 1,48 ~ 1, s,
A%t (1R, ZR, 3R, 5B, ER) ~Z-amino-z|  Te2f (9 Feomb, 4,48 - L35 (58
), 1,89 {1 B, br 2}, 2,83 — 2,28 (3
£ =~ { {1 {xyclohexancaxbanyloxy]
K, wi, 2,28 {1 B, ad, a=13,€, T4
metnry boaxbonyl) -~ ioxe-3~ N
27 ¢ (- Hz), 2,45 - 2,54 (2 H, =, 3,70 - eagueiye
o™ 3,78 (1 B, w, 4,43 (L B, d, J=12,0
1 florophenyl)metoxylbixyolof
3 NH, 2.1, 0 heran=$~carboxylic Rz), 4,57 (L ¥, d 021,08 ¥z}, 5,74
¥ b {1 #, 4, 9=5,8 Hz), %,8% (1B, d,
a=5,8 Bz}, 7,18 (2 4, &, 96,9 Hel,
7,30 (& #, g4, 3=8,3, 5.8 BHa)

Vi du 38 Téng hop axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-

({(1S)-1-[(trixyclo[3.3.1.1>]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo

[3.1.0]hexan-6-cacboxylic

(1) Téng hop dietyl clo[(1R)-3-oxoxyclopentyl]propanedioat

0] o)
Cl

/\o

o

o)

Dung dich THF (20mL) chira lithi nhém hydrua (230mg, 6,061mmol) dugc thém
dung dich THF (25mL) chira (R)-(+)-1,1-bi-2-naphtol (3,72g, 13,0mmol) & nhiét 4o tir 1

dén 4°C. Hon hop nay dugc khudy & nhiét do trong phong trong 50 phut, riy phan tir 4A

(10,00g), natri cacbonat (280mg, 2,642mmol) va dietyl 2-clopropandioat (130,35g,

612mmol) duge them vao d6. Hon hop nay duoc khudy & 40°C trong 30 phut, xyclopent-

2-en-1-on (60,00g, 730,8mmol) dugc thém nho giot, va hdn hop tao thanh dugc khuéy 4]
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40°C trong 4 gio. Chét khong tan duge loc & nhiét d6 trong phong, dich loc duge ¢d dudi
ap suét giam dé thu duoc hdn hop chira hop chit néu & dé muc (202,39¢g) (chat ddu mau
nau). Hon hop chtra hop chét néu & d& muc duoc st dung trong phan (mg tiép theo ma
khong can tinh ché. D6 tinh khiét quang hoc 13 90,85% ee trong phén tich bang phép sic
ky cot bat d6i. Thoi gian luu: dang (R); 6,58 phut, dang (S) form; 15,38 phut (CHIRAL
PAK AY-3, tdc d6 dong chay: 1,0mL/phut, n-Hexan/EtOH = 90/10)

1H NMR (400 MHz, CLOFORM-d) 6 ppm 1,24 - 1,37 (6 H, m), 1,88 - 2,07 (1 H,
m), 2,12 - 2,30 (2 H, m), 2,32 - 2,46 (2H, m), 2,47 - 2,58 (1 H, m), 3,16 - 3,32 (1 H, m),
4,22 -4,40 (4 H, m)

MS m/z : 277 [M+H]+

(2) Téng hop etyl (18,5R,6S)-2-oxobixyclo[3.1.0]Thexan-6-cacboxylat

Dung dich N-metyl-2-pyrolidinon (630g) chira hop chét (202,39g, 612mmol) thu
duogc trong vi du 38(1) dugc thém lithi clorua (51,89g, 1,224mol) va axit axetic (36,75g,
612mmol) & nhiét d6 tir 7 dén 12°C, hdn hop nay dugc khudy & 125°C trong 4 gid. Dung
dich phan mg dwoc 1am ngudi dén nhiét do trong phong, va toluen va 10% nudc mudi
duoc thém vao, sau d6 1a quy trinh tach chat 1ong- chit 1éng. Lép hitu co duge rira hai lan
bing nudc mudi 10%. Lép hitu co duge lam kho bang natri sulfat khan va sau d6 duge
loc. Dich loc dugce ¢6 dudi ap sudt gidm, sau do dugc dang phi hai 1an st dung IPA. IPA
(30mL) duoc thém vao phan cin, va hdn hop nay duoc gia nhiét dén 50°C. Su gia nhiét
dung dich hdn hop duoc ngimg lai. Sau d6, n-heptan (30mL) duge thém vio, va hdn hgp
ndy duoc 1am ngudi bing d4 cing v6i khudy. Céc chét ran két tia dugc gom bang cach
loc. Cac chét rén duoc ria bing dung médi hdn hop dwoc lam lanh bing nudc da chira
IPA va n-heptan (1/1, 45mL) va sau d6 dugc lam kho bang su suc khi str dung nito dé thu
duoc hop chét néu & d& muc (53,87g) ¢ dang ddéng phan ddi hinh don 1& (chét rin mau
ndu nhat). D¢ tinh khiét quang hoc 12 >99% ee trong phén tich bang phép sic ky cot bat

d6i. Dit lidu phd dugc xdc nhén 14 phd hop véi dit lidu ctia hop chit thu duoc bing
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phuong phap 14p ban ghi (xem tai liéu J. Med. Chem., 2000, 43, 4893-4909). Thoi gian
luu: dang (1S, 5R, 6S); 8,52 phut, dang (1R, 5S, 6R); 9,87 phut (CHIRAL PAK AY-3,
tdc do dong chay: 1,0mL/phut, n-Hexan/EtOH = 90/10).

IH NMR (400 MHz, CLOFORM-d) & ppm 1,27 (3 H, t, J=7,1 Hz), 1,99 - 2,18 (4
H, m), 2,19 - 2,26 (1 H, m), 2,27 - 2,31 (1 H, m), 2,49 - 2,54 (1 H, m), 4,16 (2 H, q, J=7,1
Hz)

MS m/z :169[M-+H]+

(3) Téng hop etyl (1S,5R,6S)-2-[(trimetylsilyl)oxy]bixyclo[3.1.0]hex-2-ene-6-

cacboxylat

‘i

o-Si—
N\

Dung dich toluen (23,1mL) chtra etyl (1S,5R,6S)-2-oxobixyclo[3.1.0]hexan-6-
cacboxylat (5,0g, 29,73mmol) thu dugc trong vi du 38(2), trietylamin (6,22mL,
44,59mmol) va trimetylsilyl triflat (7,93g, 35,67mmol) duoc thém nhd giot trong diéu
kién lam lanh bing nuéc d4, va hdn hop nay dwgc khudy trong 1 gid. Nude (60mL) duge
thém vao, va hdn hop nay duge khudy trong 30 phit. Sau khi tich gitta cac 16p hitu co va
nude, 16p hitu co thu duge duoc rira bang dung mdi nuée chira natri bicacbonat bdo hoa
(20mL) va nuéc mudi (20mL) theo trinh tw nay. Lép hitu co duge lam khod bang natri
sulfat khan va sau d6 duoc loc. Dich loc dwoc cd dudi 4p sudt giam d thu dugc hop chat
néu & dé muc (9,91g, 28,7mmol). Hop chét nay duoc st dung truc tiép trong phan tmg

tiép theo ma khong can tinh ché thém.

'H NMR (400 MHz, CLOFORM-d) 8 ppm 0,22 (9 H, s), 1,21 - 1,27 (3 H, m),
2,08 - 2,19 (1 H, m), 2,20 - 2,28 (1 H, m), 2,28 - 2,41 (2 H, m), 2,52 - 2,66 (1 H, m), 4,11
(2H,q,J=7,2Hz), 4,30 -4,39 (1 H, m)

(4) Téng hop etyl (1S,3R,5R,6S)-3-hydroxy-2-oxobixyclo[3.1.0Jhexan-6-
cacboxylat
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Huyén phil axetonitril (28,7mL) chtta metyltrioxorhenium(VII) (35,8mg,
0,144mmol) khi dugc lam mat bing nude da, axit axetic (173mg, 2,87mmol), pyridin
(68,2mg, 0,86mmol) va dung mdi nudc chira 30% hydro peroxit (4,99mL, 48,9mmol)
dugc thém nho giot. Dung dich axetonitril (5,0mL) chtra etyl (1S,5R,6S)-2-
[(trimetylsilyl)oxy]bixyclo[3.1.0]hex-2-ene-6-cacboxylat (6,91g, 28,7mmol) thu dugc
trong vi du 38(3) dwoc thém nho giot. Hon hop nay duge khudy & nhiét do trong phong
trong 1 gid. Metyltrioxorhenium(VII) (17,9mg, 0,0719mmol) dugc thém vao, va hdn hop
nay dugc khudy & nhiét do trong phong trong 1 gid. Dung dich nuéc (5,0mL) chira natri
cacbonat (609mg, 5,75mmol) va dung dich nudc (S50mL) chtra natri thiosulfat
pentahydrat (12,5g, 50,3mmol) dugc thém vao trong khi lam lanh béng nuée da, va hdn
hop nay duoc khudy trong 10 phut. Hon hop phan tmg duogc chiét bing etyl axetat
(100mL) hai 14n. Natri sulfat khan dugce thém vao 16p hitu co thu duoc, va hdn hop nay
duoc gitt nguyén & nhiét d6 trong phong trong 14 gid. Sau khi lgc, dich loc dugce cd dudi
ap suét giam. Isopropyl ete (50mL) dugc thém vao phan cin, va hdn hop nay duge khudy.
Céc chit rin két tua duoc gom bang cach loc dé thu dugc hop chit néu ¢ d& muc (3,26g)

(chit rin khong mau).

1H NMR (400 MHz, CLOFORM-d) &ppm 1,22 - 1,33 (3 H, m), 1,94 - 2,11 (1 H,
m), 2,20 - 2,27 (1 H, m), 2,33 - 2,39 (1 H, m), 2,48 - 2,56 (1 H, m), 2,61 - 2,69 (1 H, m),
3,90 -4,02 (1 H, m), 4,12 -4,22 (3 H, m)

MS m/z :185[M+H]+

(5) Téng hop etyl (1S,3R,5R,6S)-3-[(4-flophenyl)metoxy]-2-oxobixyclo[3.1.0]

hexan-6-cacboxylat

Dung dich tetrahydropyran (3,0mL) chira etyl (1S,3R,5R,6S)-3-hydroxy-2-
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oxobixyclo[3.1.0]Thexan-6-cacboxylat (0,53g, 2,88mmol) thu dugc trong vi du 38(4) va
(4-flophenyl)metyl 2,2,2-tricloetanimidat (1,25g, 4,60mmol), axit triflometansulfonic
(0,065mL, 0,575mmol) dugc thém nhé giot trong khi 1am lanh bing nudc d4, va hdn hop
ndy duoc khudy trong 1 gio. Nudc duge thém vao dung dich phéan Gng, sau d6 dugce chiét
bing etyl axetat. Sau do6, 16p hitu co duoc rira bing nude mudi. Lép hitu co thu dugce
duoc 1am kho bing natri sulfat khan va duge loc. Dich loc duge co duéi ap suét giam.
Phén cin thu duge duoc tinh ché bang phép sic ky cot silica gel (Biotage SNAP Ulira
50g, hexan:etyl axetat = 100:0 dén 35:65) dé thu duogc hop chit néu & d& muc (0,59¢)
(chét ddu khong mau).

1H NMR (400 MHz, CLOFORM-d) & ppm 1,23 - 1,29 (3 H, m), 2,06 - 2,20 (2 H,
m), 2,24 - 2,35 (1 H, m), 2,40 - 2,53 (2 H, m), 3,76 (1 H, t, J=8,3 Hz), 4,08 - 4,18 (2 H,
m), 4,56 (1 H, d, J=11,6 Hz), 4,83 (1 H, d, J=11,7 Hz), 6,97 - 7,06 (2 H, m), 7,31 (2 H, t,
J=6,1 Hz)

MS m/z :315 [M+Na]+

(6) Tong hop etyl (18,3R,5R,6S)-3-[(4-flophenyl)metoxy]-2-{[(R)-2-
metylpropane-2-sulfinyl]imino } bixyclo[3.1.0]Thexan-6-cacboxylat

Dung dich tetrahydrofuran (6,8mL) chta etyl (1S,3R,5R,6S)-3-[(4-
flophenyl)metoxy]-2-oxobixyclo[3.1.0]hexan-6-cacboxylat (1,00g, 3,42mmol) thu dugc
trong vi du 38(5) va (R)-(+)-2-metyl-2-propansulfinamit (0,83g, 6,84mmol), titan(IV)
etoxit (2,12mL, 10,26mmol) duoc thém vao & nhiét d6 trong phong, va hdn hop nay duoc
khudy & 70°C trong 2 gid. Dung mdi nuéc chtra natri bicacbonat bdo hoa dugc thém vao,
sau d6 dugc chiét bang cloform. Lép hitu co thu duge dugc 1am kho bing magie sulfat
khan va duoc loc. Dich loc dugc ¢d dudi ap sudt giam. Phan c#n thu dugce dugc tinh ché
bang phép sic ky cot silica gel (Biotage SNAP Ultra 50g, hexan:etyl axetat = 100:0 dén
30:70) dé thu duoc hop chit néu & dé muc (0,829g) (chét diu khong mau).

1H NMR (400 MHz, CLOFORM-d) é ppm 1,14 - 1,31 (12 H, m), 1,81 - 1,87 (1 H,
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m), 2,02 - 2,09 (1 H, m), 2,33 - 2,48 (2 H, m), 3,64 - 3,69 (1 H, m), 3,97 (1 H, t, J=7,9
Hz), 4,08 - 4,17 (2 H, m), 4,49 - 4,62 (1 H, m), 4,92 (1 H, d, J=11,7 Hz), 6,99 - 7,05 (2 H,
m), 7,24 - 7,30 (2 H, m)

MS m/z : 396 [M+H]+

(7) Téng hop etyl (1S,3R,5R,6S)-2-xyano-3-[(4-flophenyl)metoxy]-2-{[(R)-2-
metylpropan-2-sulfinyl]amino} bixyclo[3.1.0]hexan-6-cacboxylat

Dung dich tetrahydrofuran (4,2mL) chtoa etyl (1S,3R,5R,6S)-3-[(4-
flophenyl)metoxy]-2-{[(R)-2-metylpropan-2-sulfinyl]imino}bixyclo[3.1.0]hexan-6-
cacboxylat (0,83¢g, 2,09mmol) thu dugc trong vi du 38(6), xesi florua (1,59g, 10,5mmol)
va trimetylsilyl xyanua (0,623g, 6,28mmol) duoc thém véo trong khi 1am lanh bang nudc
d4, va hdn hop nay duoc khudy trong 2 gid. Dung moi nuée chira natri bicacbonat bo
hoa duge thém vao, sau d6 dugc chibt béng cloform. Lép hitu co dugce tach va sau do
dwoc ¢6 dudi ap suit giam. Dung dich hdn hop chira hexan:etyl axetat = 9:1 dugc thém
vao phdn cin, va hdn hop nay dugc khudy. Sau d6, chit két tiia dwgc gom bang cich loc

dé thu dugc hop chét néu & d& muc (0,77g) (chét rin khong mau).

1H NMR (400 MHz, CLOFORM-d) é ppm 1,19 (9 H, s), 1,24 (3 H, t, J=7,2 Hz),
1,69 (1 H, t, J=3,0 Hz), 2,06 - 2,17 (2 H, m), 2,25 - 2,33 (1 H, m), 2,51 (1 H, dd, J=6,6,
2,9 Hz), 3,48 - 3,59 (2 H, m), 4,06 - 4,16 (2 H, m), 4,52 - 4,63 (2 H, m), 7,05 2 H, t,
J=8,7Hz), 7,31 - 7,37 (2 H, m)

MS m/z : 445 [M+Nal+

(8) Tong hop etyl (18,2S,3R,5R,68)-2-amino-2-xyano-3-[(4-flophenyl)metoxy]
bixyclo[3.1.0]Thexan-6-cacboxylat
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Dung dich tetrahydrofuran (1,8mL) chta etyl (1S,3R,5R,6S)-2-xyano-3-[(4-
flophenyl)metoxy]-2-{[(R)-2-metylpropan-2-sulfinylJamino} bixyclo[3.1.0]hexan-6-
cacboxylat (0,77g, 1,81mmol) thu dugc trong vi du 38(7), 2mol/L dung dich etanol
(4,5mL, 9,00mmol) chira axit clohydric dugc thém vao trong khi lam lanh bing nude da,
va hdn hop nay dugc khudy & nhiét do trong phong trong 4 gi. Dung mdi nuée chia
natri bicacbonat bdo hoa duge thém vao, sau d6 duoc chiét bang cloform. Céc 16p nuéce
va hitu co duoc tach, va 16p hitu co thu duge duge c6 dudi ap sudt giam. Isopropyl ete
duoc thém vao phin cin, va hdn hop nay dugc khudy dé thu dugc hop chét néu & d& muc

(0,51g) (chét rin khong mau).

1H NMR (400 MHz, CLOFORM-d) & ppm 1,24 (3 H, t, J=7,2 Hz), 1,75 (1 H, t,
J=3,1 Hz), 1,92 - 2,11 (4 H, m), 2,27 - 2,34 (2 H, m), 3,34 (1 H, dd, J=9,1, 6,7 Hz), 4,07 -
4,15 2 H, m), 4,51 (1 H, d, J=11,9 Hz), 4,60 (1 H, d, J=12,0 Hz), 7,04 (2 H, t, J=8,7 Hz),
7,31 2 H, dd, J=8.,4, 5,5 Hz)

MS m/z : 319 [M+H]+
(9) Tong hop axit (1S,2R,3R,5R,68)-2-amino-3-[(4-flophenyl)metoxy]

bixyclo[3.1.0]hexan-2,6-dicacboxylic (Hop chét s6 I1-15)

0
E H
- ""\/(OH

O H,N

Dung dich nuéce (5,9mL) chira natri hydroxit (1,47g, 7,36mmol), dung moi nude
chita 30% hydro peroxit (0,081mL, 0,79mmol) va dung dich dimetyl sulfoxit (0,53mL)
chtta etyl (1S,2S,3R,5R,65)-2-amino-2-xyano-3-[(4-flophenyl)metoxy]bixyclo[3.1.0]
hexan-6-cacboxylat (0,16g, 0,53mmol) thu dugc trong vi du 38(8) dugc thém nhd giot
trong khi 1am lanh bing nudc da. Nhiét d6 duoc ting dén nhiét do trong phong, va hdn
hop nay duge khudy trong 1 gid. Nhiét d6 dugc ting dén 100°C, va hdn hgp phan tng
duoc khudy trong 5 gio. Hon hop phan tng dwoc khudy & nhiét do trong phong trong 16
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gid. Hn hop phan tng duoc didu chinh dén d6 pH = ca. 1 bing axit clohydric 4M, dugc
khudy trong 1 gid, va sau d6 dwoc ¢ du6i 4p sudt giam. Phan cin dugc tinh ché bing
HPLC so b9, va phan doan chira hgp chét ¢6 loi duoc ¢d duéi ap suit giam. EtOH duoc
thém vao phén can duoc hoa rén, va hdn hop nay dugc khuéy. Sau d6, chét két tua dugc
gom bing cach loc @& thu dugc hop chit néu & d&& muc (Hop chét s6 1I-15) (0,046g) (chat

ran khong mau).

1H NMR (400 MHz, DMSO-d6) § ppm 1,65 - 1,73 (1 H, m), 1,73 - 1,81 (1 H, m),
1,85 (1 H, dd, J=7,2, 2,8 Hz), 2,05 - 2,20 (2 H, m), 3,42 - 3,71 (1 H, m), 4,32 (1 H, d,
J=11,5 Hz), 4,48 (1 H, d, J=11,4 Hz), 7,07 - 7,18 (2 H, m), 7,34 (2 H, dd, J=8,6, 5,7 Hz)

MS m/z : 310 [M+H]+

(10) Téng hop axit (18,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-2-({[(prop-2-en-1-
yloxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylic

Q«é”

Hon hop chra axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]bixyclo
[3.1.0]hexan-2,6-dicacboxylic (0,49mg, 1,58mmol) thu dugc trong vi du 38(9), 1,4-
dioxan (3,2mL) va dung mdi nudc chira natri bicacbonat bdo hoa (5,6mL), allyl
cloformat (0,34mL, 3,17mmol) duoc thém nho giot & nhiét do trong phong, va hdn hgp
nay dugc khudy trong 3 gid. Nude va etyl axetat duge thém vao, va hdn hop nay duge
khudy trong 10 phut. Sau d6, cac 16p hitu co va nuée duge tach, va 16p nuée thu dugce
duge didu chinh dén do pH 1 bing cach thém axit clohydric 2M, sau d6 1a chiét bang etyl
axetat. Lop hitu co duge lam khd bang natri sulfat khan, sau d6 dugce loc, va duge co
du6i ap sudt giam dé thu dugc hdn hop chira hop chit néu & d& muc (0,53g) (chit vd dinh

hinh). H8n hop nay dugc st dung trong phéan tmg tiép theo ma khong can tinh ché thém.
MS m/z : 394 [M+H]+

(11) Téng hop axit (1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-6-{[(prop-2-en-1-
yloxy]cacbonyl}-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2-

cacboxylic
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Qﬁ

Dung dich tetrahydrofuran (0,64mL) chta axit (1S,2R,3R,5R,68)-3-[(4-
flophenyl)metoxy]-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-
dicacboxylic (0,050g, 0,12mmol) thu dugc trong vi du 38(10), 4-dimetylaminopyridin
(3,88mg, 0,032mmol), 4-metylmorpholin (0,021mL, 0,19mmol) va allyl cloformat
(0,015mL, 0,14mmol) dwgc thém vao & nhiét do trong phong, va hdn hgp nay dugc
khudy trong 4 gid. Dung moi nuéc chira amoni clorua bdo hoa dugc thém vao, sau do
duoc chiét bang cloform. Lép hitu co thu duoc duge ¢d dudi ap sudt giam. Phan cin thu
duoc duge tinh ché bing phép sic ky cot silica gel (Biotage SNAP Ulira 50g,
cloform:metanol = 100:0 dén 90:10) dé thu dwoc hop chit néu & d&& muc (0,018g) (chét

v0 dinh hinh mau néu).
MS m/z : 434 [M+H]+

(12) Téng hop 6-prop-2-en-1-yl 2-[(1S)-1-{[(3R,5S)-trixyclo[3.3.1.13,7]decan-1-
cacbonyl]oxy }etyl] (1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-2-({[(prop-2-en-1-
yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-dicacboxylat

/\/

Dung dich dimetyl sulfoxit (3,3mL) chta axit (1S,2R,3R,5R,6S)-3-[(4-
flophenyl)metoxy]-6-{[(prop-2-en-1-yl)oxy]cacbonyl}-2-({[(prop-2-en-1-yl)oxy]
cacbonyl}amino)bixyclo[3.1.0]Thexan-2-cacboxylic (0,14g, 0,33mmol) thu dugc trong vi
du 38(11), kali cacbonat (0,067g, 0,48mmol) dugc thém vao & nhiét d§ trong phong, va
hén hop nady dugc khudy trong 10 phut. Sau dé, (1R)-1-cloetyl trixyclo[3.3.1.1%7]decan-
1-cacboxylat (0,16g, 0,65mmol) duoc thém vao, va hdn hgp ny duge khudy trong 16 gio.
Hdn hop phan tng duge pha lodng véi etyl axetat va duge rira bang dung moi nudc chira

amoni clorua bdo hoa va nugc mudi. Phan can thu dugc dugce tinh ché bang phép séc ky
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ct silica gel (Biotage SNAP Ultra 10g, hexan:etyl axetat = 95:5 dén 30:70) dé thu duoc
hop chét néu & d& muc (0,15g) (chit diu mau vang nhat).

1H NMR (400 MHz, CLOFORM-d) § ppm 1,48 (3 H, d, J=5,4 Hz), 1,55 2 H, d,
J=4,4 Hz), 1,62 - 1,75 (6 H, m), 1,82 - 1,91 (6 H, m), 1,95 - 2,18 (5 H, m), 2,23 - 2,33 (1
H, m), 2,57 (1 H, dd, J=6,9, 3,0 Hz), 4,39 - 4,62 (6 H, m), 5,15 - 5,36 (5 H, m), 5,83 -
5,95 (2 H, m), 6,91 (1 H, q, J=5,4 Hz), 6,99 - 7,06 (2 H, m), 7,20 - 7,25 (2 H, m)

MS m/z : 662 [M+Na]+

Vi du 38 Tdng hop axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-
({(18)-1-[(trixyclo[3.3.1.1>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)
bixyclo[3.1.0]hexan-6-cacboxylic

Dung dich cloform (0,73mL) chtra 6-prop-2-en-1-y1 2-[(1S)-1-{[(3R,5S)-
trixyclo[3.3.1.1%"]decan-1-cacbonyl]oxy }etyl] (1S,2R,3R,5R,6S)-3-[(4-flophenyl)
metoxy]-2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]hexan-2,6-
dicacboxylat (0,14g, 0,21mmol) thu dugc trong vi du 38(12), axit 1,3-dimetylbarbituric
(0,034g, 0,22mmol) va tetrakis(triphenylphosphin)paladi(0) (2,5mg, 0,002mmol) duoc
thém vao & nhiét d6 trong phong, va hdn hop nay duoc khudy trong 3 git. Hon hop phan
g duoc ¢d dudi ap sudt giam. Phan cin thu dwoc duge tinh ché bang phép sic ky cot
silica gel (YMC C18 12g, nugc:axetonitril = 95:5 dén 5:95). Phan doan chira hop chit
néu & dé muc duoc cd. Isopropyl ete duoc thém vao phén cin thu dugc, va hdn hop nay
dugc khudy. Chét két tia dwoc gom bang cach loc dé thu duge hop chit néu ¢ d& muc

(0,021g) (chét ran khong mau).

1H NMR (400 MHz, CLOFORM-d) & ppm 1,46 (3 H, d, J=5,4 Hz), 1,64 - 1,76 (7

H, m), 1,87 (6 H, s), 1,96 - 2,05 (5 H, m), 2,10 - 2,19 (1 H, m), 2,23 - 2,33 (1 H, m), 3,59

-3,69 (1 H,m), 4,42 2 H, s), 6,88 (1 H, q, J=5,4 Hz), 7,00 (2 H, t, J=8,1 Hz), 7,20 (2 H, t,
=6,4 Hz)

MS m/z : 514 [M-H]-
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Vi du 39 Téng hop axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-
({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic

Thu duge hop chit néu & @& muc (Vi du sé 39) (0,010g) (chat rén khong mau)
bing quy trinh trong tu nhu trong vi du 38(12) va vi du 38(13) st dung axit
(1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-6-{[(prop-2-en-1-yl)oxy]cacbonyl}-2-
({[(prop-2-en-1-yl)oxy]cacbonyl }amino)bixyclo[3.1.0]hexan-2-cacboxylic (0,20g,
0,46mmol) thu dugc trong vi du 38(11) va (1R)-1-cloetyl (1R,2S,5R)-5-metyl-2-(propan-
2-yl)xyclohexyl cacbonat (0,29¢g, 1,11mmol).

1H NMR (400 MHz, DMSO-d6) 6 ppm 0,67 - 1,13 (13 H, m), 1,28 - 1,52 (3 H, m),
1,56 - 1,77 (4 H, m), 1,77 - 2,03 (4 H, m), 2,17 - 2,29 (2 H, m), 3,45 - 3,66 (1 H, m), 4,33
-4,54 3 H, m), 6,63 - 6,69 (1 H, m), 7,11 - 7,37 (4 H, m)

MS m/z : 534 [M-H]-

Vi du tham khao 1 Tong hop axit ((1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)

metoxy]-6-({(1R)-1-[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo
[3.1.0]hexan-2-cacboxylic |

(1) Tong hop axit (1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-5'-0x0-3'"-{[(prop-2-
en-1-yl)oxy]cacbonyl}spiro[bixyclo[3.1.0]Thexan-2,4'-[1,3]oxazolidin]-6-cacboxylic
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Dung dich toluen (2,3mL) chtra axit (1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-
2-({[(prop-2-en-1-yl)oxy]cacbonyl}amino)bixyclo[3.1.0]Thexan-2,6-dicacboxylic (0,096g,
0,24mmol) thu dugc trong vi du 38(10), 37% formalin (0,06720mL, 0,8968mmol) va
monohydrat cda axit toluensulfonic (2,32mg, 0,012mmol) dugc thém vao, va hdn hop
nay dwoc khudy & 120°C trong 4 gid va sau d6 dugc khudy & nhiét do trong phong trong
16 gid. Hon hop phan tmg duoc co dudi ap sudt giam dé thu duoc hdn hop chira hop chét
néu & d& muc (0,19g) (chit vo dinh hinh mau vang nhat). Hdn hop nay duoc st dung

trong phan tng tiép theo ma khong can tinh ché thém.
MS m/z : 404 [M-H]-

(2) Téng hop 3'-prop-2-en-1-yl 6-{(1R)-1-[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)
oxyJetyl} (1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-5'-ox0-3'H-spiro[bixyclo
[3.1.0]hexan-2,4'-[1,3]oxazolidin]-3',6-dicacboxylat

M**@

Dung dich dimetyl sulfoxit (1,6mL) chta axit (1S,2R,3R,5R,6S)-3-[(4-
flophenyl)metoxy]-5'-0x0-3'-{[(prop-2-en-1-yl)oxy]cacbonyl}spiro[bixyclo[3.1.0]hexan-
2,4'-[1,3]oxazolidin]-6-cacboxylic (0,19g, 0,476mmol) thu dugc trong (1), kali cacbonat
(0,714mmol) dugc thém vao & nhiét do trong phong, va hdn hop nay duoc khuéy trong
10 phut. Sau do, (1R)-1-cloetyl trixyclo[3.3.1.1*7]decan-1-cacboxylat (0,16g, 0,65mmol)
duoc thém vao, va hdn hop nay duogc khudy trong 16 gid. Hon hop phan Gmg dugce pha
lodng v6i etyl axetat va duge rira bang dung moi nuée chira amoni clorua bdo hoa va
nude mudi. Phin cin thu duoc duge tinh ché bang phép sic ky cot silica gel (Biotage

SNAP Ultra 10g, hexan:etyl axetat = 95:5 dén 50:50) dé thu dugc hdn hop chira hop chat
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néu & d& muc (0,088g) (chit ddu mau nau).

1H NMR (400 MHz, CLOFORM-d) & ppm 1,41 - 1,47 3 H, m), 1,63 - 2,10 (15 H,
m), 2,17 - 2,45 (5 H, m), 4,01 - 4,21 (1 H, m), 4,21 - 4,39 (1 H, m), 4,45 - 4,62 (3 H, m),
5,12 - 5,36 (4 H, m), 5,84 - 5,94 (1 H, m), 6,75 - 6,89 (1 H, m), 6,90 - 7,08 (2 H, m), 7,11
-724 (2 H, m)

(3) Tong hop axit ((1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-6-({(1R)-
1-[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxyJetoxy } cacbonyl)bixyclo[3.1.0]hexan-2-

cacboxylic

Dung dich cloform (1,4mL) chtra 3'-prop-2-en-1-yl 6-{(1R)-1-[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]etyl} (1S,2R,3R,5R,6S)-3-[(4-flophenyl)metoxy]-5'-
oxo0-3'H-spiro[bixyclo[3.1.0]hexan-2,4'-[1,3]Joxazolidin]-3',6-dicacboxylat (0,088,
0,14mmol) thu duoc trong (2), axit 1,3-dimetylbarbituric (0,23g, 0,14mmol) va
tetrakis(triphenylphosphin)paladi(0) (0,2mg, 0,0001mmol) dugc thém vao & nhiét do
trong phong, va hdn hop nay duge khudy trong 3 gié. Dung dich phéan tmg duge cd dudi
ap sut giam. Sau d6, axetonitril (2,0mL) dugc thém vao, va hdn hop nay dugc khudy &
nhiét d6 trong phong. Chat két tia dwoc gom bang cach loc va lam kho dé thu dugc hop
chit néu & d& muc (0,014g) (chét rin khong mau).

1H NMR (400 MHz, DMSO-d6) & ppm 1,38 (3 H, d, J=5,4 Hz), 1,61 - 2,02 (18 H,
m), 2,07 - 2,20 (2 H, m), 3,53 - 3,61 (1 H, m), 4,31 (1 H, d, J=11,5 Hz), 4,48 (1 H, d,
J=11,6 Hz), 6,64 - 6,70 (1 H, m), 7,10 - 7,18 (2 H, m), 7,31 - 7,39 (2 H, m)

MS m/z : 5S16[M+H]+

Thir nghiém 1: thir nghiém lién két [*3S]GTPyS
Céc té bao CHO bidu hién 6n dinh céc thy thé glutamat hudng chuyén hoa
ngudi mGluR2 va mGIuR3 duoce nudi cdy ¢ 37°C trong méi trudng CO,2 5% sit dung
mdi trudng Eagle dugc cai bién cia hang Dulbecco [1% prolin, ImM natri pyruvat,

ImM axit sucxinic, ImM dinatri sucxinat, 100 don vi/mL penixillin, 100pg/mL
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streptomycin, 400 (mGluR2) hodc 300 (mGluR3) pg/mL hygromycin B, 2mM L-
glutamin (dugce thém vao ngay trudce khi st dung)] chra 10% huyét thanh nhau thai bd
duoc thdm tach. Cac té bao nay & trang thai hop dong duoc rira bing PBS(-), sau d6
duqcphﬁnlybéngcéd1$&dungrnéynaotébéo,véduqcquaylyténlvéivantéo1000
vong/phut trong 5 phut & 4°C dé thu hoi cac té bao. Hat thu dugc duge tao huyén phu
trong chit dém HEPES 20mM (d6 pH 7,4) (mGluR2) hodc chit dém HEPES 20mM
chira ImM EDTA (d6 pH 7,4) (mGluR3), va huyén phi nay duge déng nhét trong thiét
bi ddng nhét Teflon(R) va sau d6 duge quay ly tim & tbc do 48.000 x g trong 20 phut &
4°C dé lai thu dugc hat. Hat thu dugc dugc cho tham gia thém hai chu ky rira va quay
ly tim va sau d6 dugc ddng nhit voi chit dém duge mod ta trén ddy dé thu duogc phan
doan mang thd. Phan doan mang thd duoc pha lodng bang chit dém ding cho thir
nghiém lién két (ndng d6 cudi ctng: 20mM HEPES, 100mM NaCl, 10mM MgCly,
10uM GDP, 10pg/mL saponin, 0,1% BSA) (mGluR2) hodc (ndng dod cudi cing:
20mM HEPES, ImM EDTA, 100mM NaCl, 10mM MgCl,, 10uM GDP, 10pg/mL
saponin, 0,1% BSA) (mGluR3). Phdn doan mang thd chia 10pg protein mang/thu
nghiém, mdi trong cac hop chét (I)-1 dén (II)-15 duge thém vao, va hdn hgp nay duoc
i & 30°C trong 20 phit. Sau d6, glutamat (ndng dd cudi cting: 20 (mGIuR2) hoic 1
(mGluR3) pM) va [**S]GTPyS (ndng dd cudi cing: 0,15nM) dwgc thém vio d6, va hdn
hgp nay dugce i & 30°C trong 1 gid. Dung dich duge G nhu vay dugc loc béng cach nap
vao chit loc Whatman GF/C, va dich loc dugc rira béng 1000pL chit dém HEPES
20mM dugc lam lanh bing nuée da (46 pH 7,4) (mGIluR2) hodc chit dém HEPES
20mM chita 1 mM EDTA (d6 pH 7,4) (mGluR3). Dung dich hdn hop phét sang dugc
thém vao dich loc thu duoc, va do phong xa lién két mang duoc do st dung may dém
tan s6 nhay. Do phong xa chénh 16ch khi ving mat glutamat duge xac dinh 1a mic lién
két khong dic hiéu, va sy khac biét véi do phéng xa chénh léch véi su c6 mit ciia
glutamat dugc xac dinh la muec lién két dac hidu. Tir phén tram tc ché su lién két dic
hiéu & cac ndng d6 khac nhau cta cac hop chét (I1)-1 dén (I1)-15 thu dugc dudng cong
trc ché bang cach st dung phén tich phi tuyén tinh. Cac ndng d6 ma & dé cac hop chit
(I)-1 &n (I)-15 e ché 50% muc lién két dic hiéu (ICso) duoc tinh tir dudng cong trc
ché. Cac két qua duoc thé hién trong Bang 1 sau day.
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Béng 1
Hop chéat sb mGluR2 ICs, (nM) | mGluR3 IG, (nM)
Hop chit (II)-1 36,1 36,4
Hop chit (I1)-2| 18,8 14,8
Hop chit (II)-3 75,1 321
Hop chit (II)-4 5,22 5,04
Hop chdt (II)-5 23,7 279
Hop chit (II)-6 27,8 75,5
Hop chdt (I1)-7 98, 8 173
Hop chit (II)-8 18,6 32,3
Hop chit (II)-9 62,2 97, 6
Hop chat (II)-10 49,7 50, 6
Hop chit (II)-11 28,4 12,4
Hop chit (II)-12 24,6 54,4
Hop chit (II)-13 37,3 4,35
Hop chat (II)-14 30,1 15,2
Hop chidt (II)-15 32,7 60,5

Thir nghi€ém 2: Thi nghiém do n dinh trong dung dich

Tht nghiém nhdm xé4c dinh d6 én dinh cta cac hop chét (I-A) hoic (I) theo sang
ché trong dung dich axit clohydric (d6 pH 1,2) va chét dém phosphat 20mM (d6 pH 6,5)
duoc tién hanh theo phwong phép sau day.

Hop chit dugc hoa tan trong dung dich axit clohydric (d¢6 pH 1,2) chita axit
clohydric va natri clorua hodc chit dém phosphat 20mM (d6 pH 6,5) chtra dinatri
hydrophosphat, natri dihydrophosphat va natri clorua dé diéu ché dung dich véi ndng do
khoang 50pg/mL (gin ndng dd bdo hoa khi hop chét khong duge hoa tan). Dung dich nay
duge i ¢ 37°C trong 1 gid va ndng do cua hop chét trude va sau khi 0 duoc dinh luong
bing phép sic ky 1ong hiéu ning cao dé tinh ty 1& phén tram con lai cta hop chit. Céc
hop chét c6 tinh dn dinh thip duge dénh gia 12 khong dugc ap dung.

Ty 1& phan trim cic phan con lai ctia cac hop chét dai dién trong dung dich axit
clohydric (d6 pH 1,2) va 20mM chit dém phosphat (d6 pH 6,5) dugc thé hién trong Bang
2 sau day.
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Béang 2
Hop chit sb Ty 1& oén §:§~1i ctva hgp chit (%)
pH 1,2 pH 6,5
Vi odu 1 109 103
Vi odu 2 WA 104
Vi dyg 3 83 NA
Vi ody 4 98 48
Vi dyg 5 100 98
Vi odu & 99 11
Vi ody 7 101 106
vi dg 8 97 WA
Vi odip 9 118 1186
Vi de 10 104 107
Vi oy 11 96 95
Yviody 12 101 102
Vi odyg 13 98 98
Vi ody 14 97 a7
Vi ody 15-3 104 104
Vi du 15-B 100 103
Vi dg 16-A Na KA
Vi dy 18-B 101 33
Vi dy 17-A 104 a7
Vi ody 17-B 1086 100
Vi dy 18-k 107 103
Vi dy 18-B NA 112
Vi ody 19« 28 89
Vi dy 19-B 100 106
Vi ody 20 1086 100
Vi du 21 101 98
Vi du 22 98 94
Vi dy 23 101 100
Vi du 24 95 96
Vi ody 28 a8 99
Vi ody 26 87 ] 94
Vi ody 27 - 100 101
vi dy 28 100 89
¥i dy 29 102 103
Vi odyg 30 100 102
Vi odyg 31 NA NA
Vi ody 32 96 G4
Vi dg 33 86 87
Vi dyg 34 100 G4
Vi dyg 35 100 97
Vi dy 36 100 94
vi dy 37 102 896
Vi dy 38 97 94
Vi odyg 39 97 WA

NA: Khéng ap dung vi do tan thip

2
A

Nhu duogc thé hién trén ddy, cac hop chét theo sang ché 1 én dinh cao trong
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cac dung dich kich thich da day va rudt non, vi vy co thé cho ring ching s& tdn tai &

dang tién duge chét trong dudng tiéu hoa.

Thtr nghiém 3: Thr nghiém ty 1& phin trim tao thanh hop chét (I)-A hoac (II)

trong cac phén doan gan S9

Ty 18 phan tram tao thanh ciia hop chét (I)-A hoic (II) trong cic phan doan gan
S9 duge x4c nhan 14 hop chét (I-A) hoic (I) theo sang ché theo phuong phép sau ddy.

M3i hop chét theo sang ché dugce cho vao chét dém natri-kali phosphat (0,25mol/L,
do pH 7,4) chtra phin doan gan S9 (nguoi: XenoTech, LLC/H0620.S9/Lot. 0810471, khi:
XenoTech, LLC/P2000.S9/Lot. 0910273), va hdn hop nay duogc @ (37°C) trong 15 phut
v6i sy c6 mat ciia ddng yéu t6. Nong do cudi cing ctia hop chét theo sang ché va ndng do
protein trong hdn hop phan tmg duge diéu chinh twong tng dén lumol/L va lmg
protein/mL. Sau khi @, cic phan Gmg dugc chdm dit bing cach thém hai don vi thé tich
dimetyl sulfoxit. Protein dugc loai bo bing cach quay ly tam (2150 x g, 4°C, 10 phit).
Dich ndi tao thanh duge dua vao phan tich bang khéi phd sau sdc ky 1ong (LC-MS/MS).

Chét dugc phan tich duge rira giai trong ché dd gradien tuyén tinh bing cach sir
dung Shimadzu Shim-pack XR-ODS (2,2um, 30mm x 3,0mm I.D.) & dang ct tach va
0,1% axit formic/dung dich axetonitril (tdc 6 dong chay: 1,3mL/phit) & dang pha dong.
Phan tich MS/MS ctia hop chét (I-A) hoic (I) theo sang ché, va hop chat (IT)-A hodc (IT)
duoc thue hién sir dung hé thdng Triple TOF 5600 hozc Triple Quad 5500 véi giao dién

TurbolonSpray (ca hai 13 c4c san pham ctiia AB SCIEX) & ché do do ion duong hodc 4m.

Ty 16 phén trim tao thanh ctia hop chit (I)-A hodc (II) trong céc phan doan gan
S9 duoc thé hién trong Bang 3 sau déy theo cac hop chit theo sang ché.
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Béang 3
Ty 1& tas thanh %)
s deng hoat tinh wrong
phén doan gan 39

Hop chat sb Grang hoat tinh Nepurdrd ¥hi
Vi ody 4 Hop ohat {(I1)~1 88,2 108, 3
Vi ody ¥ Hop ehat (1Il)-1 68,1 108,77
Vi ody 17-a Hop chat (11y-1 31,9 10,3
Vi dy LH-B Hop chat (IIy-1 40,3 18,7
Vi dy L1 Hop chit (I1)=2 101,1 84,1
Vi gy 12 Hop ohat (I1y-2 65,2 103,24
Vi ody 13 Hop chdt (11y-3 63,9 30,3
vi dy 15-B Hop chat (I1)~3 23,7 15,3
Vi dy 18-A Hop chit (11)1-3 51,9 36,1
Vi ody 22 Hop chat (II)=~5 96,3 81,3
Vi ody 23 Hop chat (I1)-6 99,3 87,8
Vi ody 24 Hop chat (I1)-8 98,1 109,77
Vi dy 25 Hop chat {I1)~4 107, 3 98,1
Viodn 28 Hop ehat (11)-11 86, 4 7,2
Vi ody 27 Hop chit (1Iy~-10 95, 8 117,0
vi dy 28 Hop ohat (11)-12 93,0 104,7
Vi ocy 28 Hop ohiat {I1)~7 7%, 4 T0, 0
Vi dy 30 Hop chat {11)-9 100,98 101,7
Vi ody 32 Hop ohat {11)-6 11,8 19,8
Vi ooy 33 Hop ohit (I1)-8 28,7 12,5
Vi ody A8 Hop ohat {(1Iy-1 98,5 71,4
Viody 38 Hop chat {[11y-1 101, B8, 8
CViody 37 Hop chit (11)=1 103,77 108, 3
Vi dy 38 Hep chit (ID)~15 89, 1 87,4

Hop chét (I-A) hoic (I) theo sang ché duge chuyén héa thanh hop chat (II)-A hoic
(II), nhu vy cho phép gia thiét su chuyén hoa tir céc tién duoc chit thanh cac dang hoat
tinh cta ching & ca gan nguoi va khi.

Thir nghiém 4: Do céc ndng d6 huyét thanh ctia hop chit (II)-A hodc (II) & khi khi
str dung qua dudng miéng

Céc ndng d6 huyét thanh cta hop chét (I1)-A hoic (II) sau khi sir dung qua dudng
miéng ctia hop chéit (I1)-A hodc (II), va hop chét (I-A) hodc (I) theo sang ché duoc do
theo phuwong phap sau day.

Hop chat (I1)-A hoic (IT), va hop chét (I-A) hozc (I) theo sang ché dugc sir dung
qua dudong miéng & khi duc cynomolgus (tinh trang nhin #n) véi lidu luong 1mg/kg dbi

v6i hop chdt (I1)-A hodc (IT) (ta duoc: 0,5% dung dich metyl xenluloza; dugc ding &
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muce SmL/kg).

Trudc khi st dung qua duong miéng va 0,5 gio, 1 gio, 2 gio, 4 gio, 8 gio va 24 gio
sau khi ding qua dudng miéng, khoang 0,6mL méu dugc iy tir ven dau chi truéce (chét
khang déng: EDTA-2K). Huyét thanh thu dugc bang cach quay ly tam (2000 x g, 4°C, 15
phit) duoc bao quan déng lanh & -30°C cho dén khi st dung dé phan tich. Trong trudng
hop phan tich, S0pL mau thir huyét thanh duoc 1am tan ra dudi cac diéu kién 1am lanh
bang nuéc d4 va sau khi thém 200uL hdn hop axetonitril/metanol chira chét chudn ndi,
hén hop tao thanh dugc khudy va quay ly tdm (3639 x g, 4°C, 10 phut) dé loai bo protein.
Dich ndi bé mit tao thanh dugc cho tham gia phan tich LC-MS/MS. Gi6i han duéi cta
viéc dinh luong hop chit (I)-A hozc (II) 1a 1 ng/mL cho tit ca cdc mAu thir.

Nong d6 huyét thanh dinh (Cmax) va dit liéu sinh kha dung (BA) ctia hop chét (I1)-
A hogc (II) sau khi ding qua dudng miéng cic hop chit dai dién ¢ khi dugc thé hién
trong bang 4 sau ddy. BA duoc tinh trén co sé ndng do huyét thanh cta hop chét (I1)-A
hodc (II) sau khi stt dung qua tinh mach hop chét (I1)-A hoic (II).

Bang 4

£ \ . . . | Cmax va BA cia hop chit (I)-A
H,QP c’hat dugc st dung va dang hoat tinh hodc (I) & khi khi sit dung qua
cua no \ “a

duong miéng

Hop chat duoe stt|p. o hoat tinh Cunax (ng/mL) BA (%)
dung
Hop chét (I1)-1 - 15,3 5.4
Hop chét (I1)-3 - 29,0 6,3
Vi du 4 Hop chét (1I)-1 247 68,6
Vidull Hop chat (I1)-2 423 58,2
Vidu 13 Hop chét (I1)-3 284 50,0

Viée sir dung qua dudng miéng hop chit (I-A) hodc (I) theo sang ché cai thién
déng ké biéu hién cia hop chét (I)-A hogc (II), thé hién hidu qua tién duge chit vuot troi.

Kha ning 4p dung cong nghiép
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Céc hop chit theo sang ché cho thdy 13 hitu ich lam cac tién duoc chit cua hop
chét (I)-A hoidc (II) ma c6 hoat tinh manh d6i véi cac thu thé glutamat hudng chuyén
héa nhém 2. Do d6, cac hop chét theo sang ché hoic cac mudi duoc dung cia chung c6
thé duoc sir dung 1am ché phdm dé phong ngira hoic didu tri cac tinh trang bénh ma duge
kiém soét boi cac chit dbi khang thy thé glutamat huéng chuyén héa nhém 2, nhu cac rbi
loan cam xuc (bao gém trdm cam va rdi loan ludng cuc), rdi loan lo au, cac rdi loan nhan
thire, cac roi loan phat trién, bénh Alzheimer, bénh Parkinson, c4c rdi loan van dong kem
theo su co cimg co, cac roi loan gidc ngl, chimng mua giat Huntington, céc rdi loan an
ubng, ching 1é thude thude, chimg dong kinh, nhdi mau ndo, ching thiéu mau ndo cuc bd,
suy ndo, phil ndo, cac rdi loan do tily sdng, chin thuong dau, cac bénh lién quan dén viém

va mien dich.
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YEU CAU BAO HQ

1. Hop chét c6 cong thire (I-A):

(I-A)
trong do:

R! 12 nhém Cis alkyl, nhom heteroaryl tiy y dugc thé bang mot nguyén ti
halogen, hodc cong thirc (IIIA) sau day:

=z
R*- | (1A )

R';;/\ ol

trong d6 R* 1a nguyén ti hydro, nguyén tr halogen, nhom Ci alkyl, hodc nhom
C1.6 alkoxy, trong d6 mdi nhém Ci.6 alkyl va nhém Ci.¢ alkoxy tuy ¥ duge thé bang mot

dén ba nguyén tir halogen, v

RY 1a nguyén tir hydro, nguyén tr flo, nhém Ci.6 alkyl, hodc nhém Ci.¢ alkoxy,
trong d6 mdi nhom Ci alkyl va nhém Ci. alkoxy tuy y duge thé bang mot dén ba
nguyén tir halogen,

R! 1a nguyén ti hydro hodc nhém Ci.6 alkyl,

hodc R! va R!" tdy y tao thanh Cs.g xycloalkan cliing v&i nguyén tir cacbon lién ké
no,

R? 14 nhém Cs.6 alkyl, nhém Cs.g xycloalkyl tily ¥ duge thé bang mot dén ba nhém
Ci.¢ alkyl, nhém Cs.g xycloalkoxy tily ¥ dwoc thé bang mdt dén ba nhém Ci. alkyl va tiy
y ¢6 nhom Cr.s alkylen lién két ngang vé6i hai nguyén ti cacbon khéc nhau trong vong,

nhém adamantyl tily ¥ duoc thé bang mot dén ba nhém Ci.6 alkyl, hoic nhém phenyl,
R3 1a nguyén tit hydro hodc nhom Ci.¢ alkyl, va
R*1a nguyén t& hydro hodc nguyén tir flo,

hodc muoi duge dung cda nd.

-94-



35165

2. Hop chét theo diém 1, trong d6 R* 1a nguyén t&r flo, hodc mudi duge dung ctia no.
3. Hop chét theo diém 2, trong d6:

R! 13 nhom etyl, nhém 4-flophenyl, nhéom 3,4-diflophenyl, nhém 4-flo-3-
metoxyphenyl, nhom 4-(triflometyl)phenyl, nhéom 3-flophenyl, nhdm 4-metylphenyl,
nhom 6-clopyridin-2-yl, nhém 6-clopyridin-3-yl, nhom 5-clopyridin-2-yl hodc nhém 2-
metylpropyl,

R! 1a nguyén t hydro hodc nhém metyl,

ho#c R! va R! tiry y tao thanh xyclopentan cung vGi nguyén tir cacbon lién ké no,

R21a cdu tric bat ky ctia nhom cong thire (I1IB) sau day:

% \QF .g.oQ Q\ ;o@' TSN

%0 %0

'EJ< .gO g@

(TIIB)

va

R3 1a nguyén tit hydro ho#c nhém Cy.6 alkyl, hodc mudi duge dung ciia nd.

4. Hop chét theo diém 1, trong 6 R* 12 nguyén tir hydro, hodc mudi dugc dung ctia no.
5. Hop chét theo diém 4, trong d6:

R! 1a nhém etyl, nhom 4-flophenyl, nhém 3,4-diflophenyl, nhom 4-flo-3-
metoxyphenyl, nhom 4-(triflometyl)phenyl, nhém 3-flophenyl, nhém 4-metylphenyl,
nhoém 6-clopyridin-2-yl, nhém 6-clopyridin-3-yl, nhém 5-clopyridin-2-yl hodc 2-
metylpropyl,

R 14 nguyén tt hydro hodc nhom metyl,

hodc R! va R! tily ¥ tao thanh xyclopentan ciing v6i nguyén tir cacbon lién ké no,

R? 13 chu trac bat ky cta nhom cong thae (I1IB) sau day:
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g/ \Ql/ .g.oQ 3 ?‘ S

%0 g

%J< .aO z,@

(1IB)

va
R3 14 nguyén tir hydro hodc nhém Ci.s alkyl, hosic mudi duoc dung cta né.

6. Hop chit theo diém 4 hoic 5, trong d6 R! 1a nhém 4-flophenyl hoic nhém 3,4-

diflophenyl, hodc mudi duge dung cua nod.

7. Hop chét theo diém bt ky trong s6 cac diém tir 4 dén 6, trong do:
R! 12 nhom 4-flophenyl,
R! 1a nguyén t hydro, va

R? 1a cAu tric bat ky ciia nhém cong thire (I1Ib) sau day:

1‘2@ (IIIb )
"77_"

hodc mudi dugc dung ctia no.

I,"

i

8. Hop chét theo diém bat ky trong s6 cic diém tir 4 dén 7, trong d6 R3 1a nhém metyl,

hodc mudi duge dung ctia no.

9. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thire (I) sau day:

trong do:
R! 14 nhom etyl, nhém 4-flophenyl hodc nhom 3,4-diflophenyl,

R2 1a cAu trac bat ky ciia nhém cong thire (I11a') sau day:
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QP oRAa .

%0 g
va
R? 13 nguyén ti hydro hodc nhom Ci.6 alkyl,
hodc mudi duoc dung cua no.

10. Hop chét theo diém 9, trong d6 R? 13 cdu tric bét ky ctia nhém cdng thire (I1Ib) sau
day:

E@ (1IIb)

hodc muoi dugc dung cta no.

11. Hop chit theo diém bt ki trong sb cac diém tir 9 dén 10, trong d6 R? 12 nhém metyl,
hoac mubi duge dung cta no.
12. Hop chét theo diém 1, trong d6 hop chét nay 1a hop chét bat ky trong s cac hop chét
sau day:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.13"]decan-1-cacbonyl)oxy]etoxy }cacbonyl)bixyclo[3.1.0Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo

[3.1.0]Thexan-6-cacboxylic,
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axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({1-[({[(1S,2R,55)-5-metyl-2-(propan-2-
yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-propoxybixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1S,2R,4S)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-propoxy-2-({ I-[({[(1S,2R,45)-1,7,7-
trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]
hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({1-
[({[(1R,2S,4R)-1,7,7-trimetylbixyclo[2.2.1]heptan-2-yl]oxy } cacbonyl)oxy]etoxy }
cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1S)-1-[(trixyclo[3.3.1.1%7]decan-1-
cacbonyl)oxy]etoxy } cacbonyl)-3-{[4-(triflometyl)phenyl]metoxy } bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(15)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(1R)-1-(4-flo-3-metoxyphenyl)etoxy]-2-
({(18)-1-[(trixyclo[3.3.1.1>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]
hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(5-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,
axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-3-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,
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axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-metylphenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-(3-metylbutoxy)-2-({(1S)-1-[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy)-6-flo-2-({(1S)-1-[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1R)-1-
[({[(IR,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)
bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({ (1R)-1-
[({[(IR,2S,5R)-5-metyl-2-(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)
bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-2-({[(2,2-dimetylpropanoyl)oxy]metoxy }
cacbonyl)-6-flo-3-[(4-flophenyl)metoxy]bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-2-{[(benzoyloxy)metoxy]cacbonyl}-6-flo-3-[(4-
flophenyl)metoxy]bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-2-({[(xyclohexancacbonyl)oxy]metoxy}
cacbonyl)-6-flo-3-[(4-flophenyl)metoxy |bixyclo[3.1.0]hexan-6-cacboxylic, va

axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-({(1S)-1-[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-cacboxylic,
hoic mubi dugc dung ctia nd.
13. Hop chét theo diém 1, trong d6 hop chét nay 14 hop chit bt ky trong s céc hop chit
sau day:

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(15)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]metoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,
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axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy Jetoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (IR,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-
({[(trixyclo[3.3.1.137]decan-1-cacbonyl)oxy |metoxy } cacbonyl)bixyclo[3.1.0Thexan-6-

cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy }cacbonyl)-3-propoxybixyclo[3.1.0]
hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-2-({(18)-1-[(trixyclo[3.3.1.1>7]decan-1-
cacbonyl)oxy]etoxy } cacbonyl)-3-{[4-(triflometyl)phenyl]metoxy } bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(3-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(1R)-1-(4-flo-3-metoxyphenyl)etoxy]-2-
({(18)-1-[(trixyclo[3.3.1.1>"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]
hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(5-clopyridin-2-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0Thexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-[(6-clopyridin-3-yl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%"]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-
cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-metylphenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-

cacboxylic,
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axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-(3-metylbutoxy)-2-({(1S)-1-[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

axit (1R,2R,3R,5R,6R)-2-amino-3-(xyclopentyloxy)-6-flo-2-({(1S)-1-[(trixyclo
[3.3.1.137]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

va

axit (1S,2R,3R,5R,6S)-2-amino-3-[(4-flophenyl)metoxy]-2-({(1S)-1-[(trixyclo
[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]hexan-6-cacboxylic,

hodc mudi dugc dung ctia no.

14. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3 hodc 9 dén 11, trong d6 hop
chit nay 12 hop chét sau day:

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-3-[(4-flophenyl)metoxy]-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic
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hodc mubi duge dung cua no.
15. Hop chét theo diém bét ky trong s cac diém tir 1 dén 3 hodc 9 dén 11, trong d6 hop
chit nay 1 hop chat sau day:

axit (1R,2R,3R,5R,6R)-2-amino-3-[(3,4-diflophenyl)metoxy]-6-flo-2-({(1S)-1-
[(trixyclo[3.3.1.1%7]decan-1-cacbonyl)oxy]etoxy } cacbonyl)bixyclo[3.1.0]Thexan-6-
cacboxylic
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hodc mudi duge dung cia nd.

16. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 3 hodc 9 dén 11, trong d6 hop
chit nay 1a hop chit sau day:

axit (IR,2R,3R,5R,6R)-2-amino-6-flo-2-({(1R)-1-[({[(1R,2S,5R)-5-metyl-2-
(propan-2-yl)xyclohexyl]oxy } cacbonyl)oxy]etoxy } cacbonyl)-3-
propoxybixyclo[3.1.0]hexan-6-cacboxylic
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hodc mudi dugce dung cta nd.

17. Thubc chira hop chét theo didm bat ky trong sb cac diém tir 1 dén 16 hodc mubi dugc

dung ctia n6 va chit mang, t4 duoc hoidc chét pha lodng duge dung.

18. Ché phém ding dé phong ngira hoic diéu tri tinh trang bénh dugc chon tir nhém bao
gém céc rdi loan cam xtc (bao gdm trAm cam va rdi loan ludng cuc), rdi loan lo 4u, cac
rdi loan nhan thire, cac rdi loan phét trién, bénh Alzheimer, bénh Parkinson, céc rdi loan
gifc ng, chimg mua giat Huntington, cac ri loan dn udng, chung 18 thude thude, chimg
dong kinh, nhdi mau nio, chirng thiéu méau nfo cuc bd, phu ndo, chin thuong dau, cac
bénh lién quan dén viém va mién dich, chtra hop chit theo diém bat ky trong s cac diém

tr 1 dén 16 hodc mudi duge dung cia no.
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