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3
Y R
N™ N 4
|l OR™ (1)
\N
1 2
R R O
trong d6 A 1a nhém C3-C12 xycloalkyl ma nhém nay c6 thé dugc thé bing 1 dén
3 nhém duge lya chon tir nhém flo, nhém hydroxy, nhém C1-C6 alkyl, v.v.; mdi
mot RY, R?, va R? doc 1ap 1a nguyén tir hydro, nhém flo, hosic nhém C1-C6 alkyl;
R* 1a nguyén tir hydro hoidc nhém tién dugc chat; va Y biéu thi -CH,- CHR’-
CH,-NHR?® (trong d6 R° 1a nguyén tlr hydro, nhém C1-C6 alkyl, hodc nhém C1-
C6 alkoxy, va R® 1a nguyén tir hydro hoiic nhém tién duoc chat), hodc tuong tu
thé hién hoat tinh &c ch& TAFIa hiéu qua va hitu dung lam thudc diéu tri bénh
nh6i mdu co tim, con dau that nguc, hoi chimg mach vanh cip, chiing nhéi mau

ndo, ching huyét khaéi tinh mach sau, chitng nghén mach phéi, va bénh tuong tu.
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Linh vye k§ thuat dwoe daé cap

Sang ché @ cap dén din xuét imidazol dugc thé bing xycloalkyl méi cé

hoat tinh trc ché TAFIa higu qua.
Tinh trang ky thuat dwoc dé cap

Khi céc rdi loan v& mach mau xuét hién in vivo, céc chudi day truyén tiéu
ciu va/hoic déng méau dugc kich hoat nhim ngan chédn su ro ri mau dé tao ra cac
cuc huyét khéi, két qua 1a qua trinh ndy ngin chan sy xudt huyét. Thrombin
duoc tao ra bdi qua trinh kich hoat chudi day truyén dong méu tach fibrinogen
dé tao ra fibrin khong hoa tan. Fibrin tdn tai dudi dang mot mang ludi trong céc
cuc huyét khéi va hoat dong dé 1am 6n dinh cuc huyét khdi. Phan u'ng nay dugc
goi 1a phan ing déng méu. Fibrin tao ra sau d6 bi thodi biéﬁ fhéﬁg qua pﬁén ung
in-vivo. Phan ng nay 13 phan tmg phan huy fibrin. Trong nhing didu kién binh
thuong, phan tmg déng méu va phéan Umg phén hdy fibrin cén bang nhau, va
khéng xay ra su tich tu bat thuong vé huyét khéi trong mach méu. Tuy nhién,
khi can bing bi phé v& dé ddy nhanh qué trinh dong méu, thi cé thé dén dén
trang thai cuc huyét khdi c6 thé dugc tao ra trong mach mau, din dén nhiu
bénh khéc nhau do chimg huyét khdi gy ra. Sw hinh thanh cuc huyét khéi do ba
yéu t6 gdy nén (tam chung Virchow: thay dbi v& cac dic tinh cla thanh mach
mau, thay d6i vé céc thanh phén trong méu, va thay d6i v& dong méu). Bénh do
su hinh thanh cuc huyét khéi gay ra 1a mdt trong cdc nguyén nhan gdy tir vong
phd bin nhét & cac qudc gia phat trién.

TAFI (yéu t6 Grc ché phan hiy fibrin 6 thé hoat héa dugce boi thrombin -
thrombin-activatable fibrinolysis inhibitor) 12 mét enzym carboxypeptidaza

duoc tao ra & trong gan va dugc tiét vao trong mau. Enzym nay dugc kich hoat

thong qua qua trinh tach 92 gbc axit amin cé d4u tan cting N béi thrombin hodc
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- cdc phirc thrombin/thrombomodulin. TAFI con dugc goi 1a procarboxypeptidaza

U, procarboxypeptidaza R, hogic procarboxypeptidaza B huyét trong.

TAFI hoat héa dugc goi 13 TAFIa. TAFIa e ché phan tmg phén hiy
fibrin bang céch loai bb gbc Lys hodc Arg c6 du tan cung C cta fibrin hodc céc
sén phém thoai bién fibrin (FDP), day 14 cdc thanh phan chinh cta cac cuc huyét
khéi. Hai enzym, tPA (enzym hoat hda plasminogen md) va plasminogen, cam
g va day nhanh phan tmg phan hiy fibrin, lién két véi gbc Lys ctia fibrin hodc
cac FDP thong qua céc vi tri lién két Lys ctia chiing. Trén bé mit cta phén tr
fibrin, tPA sau d6 kich hoat plasminogen va chuyén héa né thanh plasmin dé
khéi ddu phan tng phan huy fibrin. Plasmin tach fibrin, va gbc Lys hodc Arg
xuét hién tai cac dau tin cung C cua cac FDP duogc tao ra. Viéc tiép tuc phan
g phan hiy fibrin cho phép plasminogen va tPA lién két mdi véi céc gde Lys
ctia cic FDP dé tao ra thém plasmin. Qu4 trinh nay thiic ddy mét céch hiéu qua
phan tmg phan huy fibrin (co ché phan hdi nguoc tich cuc cta phéan Ung phén
huy fibrin). TAFIa tc ché sy kich hoat plasminogen cta tPA trén phén t fibrin
béng cach loai bd cic gbc Lys c6 dau tan cing C cia cac FDP. Két qué, phéan
ttng phéan hiy fibrin hiéu qua khéng xay ra. TAFIa ngin chin co ché phéan héi
ngugc tich cuc cia phan img phén huiy fibrin. Cac phat hién nay dugc mo ta mot

‘cach chi tiét trong tai li€u vé TAFI va c4c thude circ ché nd (tai liéu Phi Patent
1).

Nhu dugc mé ta & trén, tinh cén bing chinh x4c giita phan tmg déng mau
va phén Ung phén hdy fibrin dat duoc in vivo. Khi qué trinh d6ng mau bi thic
déy nhanh hon bdi céc bénh hodc twong tu, thi cac cuc huyét khdi c6 thé s8 duoc
hinh thanh, phat trién nhiéu loai bénh. Cac bénh nhu vay bao gf?)m nhéi mau co
tim, con dau thit ngue, hoi chimg mach vanh cép, nhdi mau ndo, huyét khéi tinh
mach sdu, ngh&n mach phdi, tic dong mach ngoai vi, nhidm tring huyét, hoi

ching déng mau ndi mach rai rac, va xo hda phoi.

Viéc dieu tri huyet khoi trude day thudng nham vao cac enzym trong céc

chudi day truyén d6ng mau. Céc enzym ndy bao gém yéu t6 doéng mau hoat hoa

-3-
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X (Xa), thrombin, va twong tu. Céc thubc e ché dbi véi cac enzym nay co nguy
co gy ra phan Umg phu tiém tang nhu xuit huyét ching han. Heparin hodc
heparin phan tir lugng thdp khéng c6 hy vong dat dwgc hidu qua thubce khi si
dung theo duong udng va dodi hoi phai st dung trong bénh vién. Warfarin c6 thé
st dung duoc theo duwong ubng nhung lai doi hoi phai [dm céc xét nghiém mau
dinh ky bdi Iy do 13 thude nay tuong tac véi cdc thude khéc, v.v.. Aspirin la
thudc c6 thé sit dung theo dudng ubng dé ngan chin su hinh thanh cuc huyét
khéi bing cach ngédn chén qu4 trinh hoat hda céc tidu cdu, nhung lai c6 cac phéan
mg phu nhu xuét huyét da day. Muc dich 14 phai cai thién hon nita c4c lidu phép
diéu tri hién tai nhim ngén chan thoi gian chay mau khong bi kéo dai trong khi
van duy tri duoc hidu qua didu tri cao nho st dung thubc. Céc thubc e ché
TAFTa dugce cho 14 c6 nguy co xuit huyét rat thip, vi céc thube nay khéng anh

hudéng dén qua trinh cdm mdu lién quan dén dong mau va céc tiéu cau.

Trong cac bénh 1y ma & d6, c6 thé xult hién vén dé, cuc huyét khdi c6 kha
néng dugc hinh thanh do bdi céc phan img déng mau ting nhanh, céc cuc huyét
~ khéi c6 thé dugc loai bé nhanh hon bing céch thuc hién phan tmg phin huy
fibrin hidu qua théng qua qué trinh e ché TAFIa. Diéu nay c6 thé hy vong dé
tao ra nhiing hidu qua tuyét voi trong diéu tri/phong nglra cac bénh do huyét
khéi gay ra. M6t sb truong hop thuc nghiém trén dong vat chimg minh hiéu qua

~ chéng huyét khéi bang cach trc ché TAFIa da duoc thong bdo cho dén hién nay.

Cé béb céo khing dinh ring, st dung theo dudng tinh mach pblypeptit uc
ché TAFIa gém 39 amino axit (thudc trc ché carboxypeptidaza khoai tay (PCI))
cho chudt thé hién hiéu qua chéng huyét khéi & cac miu huyét khédi cam ung

g4y ra bang sét clorua (tai liéu phi séng ché 2).

Thudc e ché TAFIa phén tir lwong thip lam gidm sb luong cac cuc huyét
khdi téi gan 35% khi st dung theo duong tinh mach cho cac mAu thd bi huyét
khéi tinh mach (tai liéu phi sang ché 3)

Hop chit Gc ché TAFIa phén tir lvong thap thé hién, & cdc mau chudt bi

huyét khéi tic mach, lam giam sd luong cuc huyét khéi léng dong & than véi tac

-4-
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dung 1am gia ting chit chi diém phin huy fibrin D-dime cling nhu hiéu qua
chdng huyét khéi c¢6 thd so sanh duogc véi lidu luong tPA gidm khi sir dung két

hop véi tPA (c4c tai lidu phi sang ché 4 va 5).

Céc tai liéu sang ché tr 1 dén 5 boc 16 cac hop chét thé hién hoat tinh
tic ché TAFIa.

Danh muc tai liéu séng ché

Tai liéu sang ché 1: Céng bd quéc té s6 WO 2002/014285

Tai liéu séng ché 2: Cong bb qudc té s6 WO 2003/061652

Tai lidu séng ché 3: Cong b quéc té s6 WO 2003/061653

Tai lidu sang ché 4: Cong bd qubc té s6 WO 2005/105781

Tai liéu sang ché 5: Cong bd quéc té s6 WO 2003/013526

Tai liéu sang ché 6: US 2003/199522 Al |

Téi lidu phi sang ché |

Tai liéu phi sang ché 1: Willemse JL, Journal of Thrombosis and Haemostasis,
2009, 7, 1962-71

Tai liéu phi séng ché 2: Wang X. et al., Journal of Thrombosis and Haemostasis,

2006, 3, 403-410

Tai lidu phi sang ché 3: Bunnage ME., et al., Journal of Medicinal Chemistry,
2007, 50, 6095-6103

Tai liéu phi sang ché 4: Muto, Y., et al., Critical Care Med., 2009, 37, 1744-
1749

Tai liéu phi sing ché 5: Suzuki, K., The Journal of Pharmacology and
Experimental Therapeutics, 2004, 309, 607-615

Ban chit k§ thuit ciia sang ché

Vin dé k§ thuét can giai quyét
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Céc hop chét c6 hoat tinh trc ché TAFIa da biét hién nay it thda mén vé
tinh hiu qua ho#ic d6 an toan nhu nguy co xuit huyét, va nhu cdu khin thiét cin
c¢6 thudc trc ché TAFIa tuyét voi vé d0 an toan va tinh hiéu qua. |
Giai quyét vén dé

Céc téc gia sang ché da tién hanh thuc hién cac tdng hop va nghién ciu
khéc nhau nhim muc dich thu dugc thude didu tri nhdi méu co tim, con dau thit
nguc, hdi chimg mach vanh cép, nhdi mau nio, huyét khéi tinh mach séu, nghén
mach phdi, tic dong mach ngoai vi, nhidm tring huyét, hoi chimg déng mau ndi
mach rai rac, hodc xo hoa phéi c6 hoat tinh trc ché TAFIa hiéu qua. Két qua, cac
téc gia sng ché di hoan thanh séng ché nho béi kham pha ra ring, dan xuét
imidazol duoc thé bing xycloalkyl cé ciu tric dic biét hodc mudi duoc dung

ctia din xuét nay thé hién hoat tinh tc ché TAFIa hiéu qua.

Sang ché dé cép dén din xuét imidazol dugc thé bing xycloalkyl hodc
mubi dugc dung cia dan XUAt nay, cac hop chét nay thé hién hoat tinh ¢ ché

TAFIa hidu qua, va duoc phdm chira hop chét nay.
Cu thé, séng ché gé cép dén:

(1) hop chét cé céng thirc chung (I) hoic mubi dugc dung cta hop chét
nay:

[Cong thic 1]

N™ N
lw OR™ (1)
—
N 1
R R O
trong d6 A 12 nhém C3-C12 xycloalkyl ma nhém nay c6 thé duoc thé bang 1

dén 3 nhém giéng nhau hodc khac nhau duogc lua chon tir nhéom flo, nhém
hydroxy, nhém C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhém

-6-
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heteroxyclyloxy; mdi mét R', R?, va R3 doc lap 1a nguyén tir hydro, nhém flo,
hodc nhém C1-C6 alkyl; R* 1a nguyén tir hydro hodc nhém tién dugc chat; va Y
14 nhém: -CH,-CHR’-CH,-NHR® (trong d6 R’ 12 nguyén tir hydro, nhém C1-C6
alkyl, hodc nhém C1-C6 alkoxy, va R® 14 nguyén tr hydro hodc nhém tién duoc
chit), -O-CHR’-CH,-NHR® (trong d6 R’ 12 nguyén ti hydro, nhém C1-C6 alkyl,
hoic nhém C1-C6 alkoxy, va R® 1a nguyén tir hydro hodc nhém tién duoc chét),

hodc

[Cong thuc 2]

NHR®
Y

(trong d6 R’ 1a nguyén tit hydro hodc nhém tién dugc chat, va * 13 vi tri thé)

trong d6 nhém tién dugc chdt dugc thé hién béi R' 1 nhém
[(isopropoxycarbonyl)oxy]letyl; nhom C1-C6 alkyl ma co6 thé dwoc thé bang mét
dén ba nhém gibng nhau hodc khic nhau duge chon tr nhém C2-C6
alkanoyloxy, nhém (C3-C6 xycloalkyl) carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyl ma cé thd duogc thé bang mot dén ba nhém gibng nhau hozc
khac nhau dugc chon tir nhém oxo va nhém C1-C6 alkyl; va

trong 46 nhém tién duoc chit dugc thé hién boi R®, R®, hoic R’ 1a nhém
C1-C6 alkanoyl ma c6 thé dugc thé bang moét dén ba nhém giéng nhau hodc
khac nhau dugc chon tr nhom amino, nhém halogeno, nhom hydroxy, nhéom
carboxy, nhém carbamoyl, nhém CI1-C6 alkoxy, nhém aryl, va nhom
heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma cé thé duoc thé bing mot dén
ba nhém gidng nhau hoic khac nhau duge chon tir nhém C1-C6 alkyl, nhém
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl; hodc
nhém heteroxyclylalkyloxycarbonyl ma cé thé duoc thé bing mot dén ba nhém

giéng nhau ho#c khic nhau dugc chon tir nhém oxo va nhém C1-C6 alkyl;
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(2) hop chét theo diém (1) hodc mubdi duge dung ciia hop chét nay, trong
d6 A 1a nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém
bixyclo[3.1.0]hexyl, nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi mét
‘trong s cac nhom nay c6 thé dugce thé biang 1 dén 3 nhém gibng nhau hosic khac
nhau dugc lua chon tir nhém flo, nhéom hydroxy, nhom C1-Cé6 alkyl, nhém C1-
C6 alkoxy, nhdm aryloxy, va nhdm heteroxyclyloxy;

(3) hop chét theo diém (1) hosic mudi duge dung ctia hop chét nay, trong
d6 A 1a nhom xyclobutyl, nhém xyclohexyl, nhom xycloheptyl, nhom
bixyclo[3.1.0]Thexyl, nhém bixyclo[2.2.1]heptyl, hoic nhém adamantyl, mdi mét
trong s6 cac nhém nay cé thé duoc thé bing 1 dén 3 nhém gibng nhau hosc khac

nhau duogc lua chon tir nhom hydroxy, nhdm metyl, va nhom etyl;

(4) hop chét theo diém (1) hozic mubi dugc dung ctia hop chét nay, trong
dé A 1a nhém xyclohexyl ma nhém nay co thé duoc thé bing 1 dén 3 nhém
giéng nhau hodc khac nhau dugc lya chon tr nhéom flo, nhém hydroxy, nhom

C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhom heteroxyclyloxy;

(5) hop chit theo diém (1) hosc mudi dugc dung ciia hop chét nay, trong
d6 A 1a nhém C3-C12 xycloalkyl duoc thé bing 1 hoic 2 nhém C1-C6 alkyl
gidng nhau hoic khic nhau;

(6) hop chét theo diém (1) hoic mubi dwgc dung ctia hop chét nay, trong
d6 A 1a nhém C3-C12 xycloalkyl duoc thé bing nhém metyl hoc nhém etyl;

(7) hop chét theo diém (1) hodc mudi dugc dung clia hop chét ndy, trong
d6 A 13 nhém xyclohexyl dugc thé bang 1 hodc 2 nhém C1-C6 alkyl giéng nhau
hoéc khac nhau;

(8) hop chét theo diém (1) hoic mubi dugc dung cia hop chét ndy, trong
d6 A 13 nhém xyclohexyl duoc thé bing nhém metyl hodic nhém etyl;

(9) hop chit theo diém (1) hosic mudi duoc dung ciia hgp chét ndy, trong
d6 A 1a nhém:
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[Cong thic 3]

‘—<>-CH3 , -"<>—02H5 ,*-O , *—O‘OH )
’/CH

0 O O

\CH3 '

¥

trong d6 * 14 vi trf thé);
g

(10) hop chét theo diém (1) hodc mudi dugce dung ctia hop chét nay, trong
dé A 1a nhom:

[Cong thirc 4]

CH

3

(trong d6 * 13 vi tri thé);

(11) hop chét theo diém (1) hoic mudi duoc dung ctia hop chét ndy, trong
dé A la nhom:

[Cong thitc 5]
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(trong d6 * 1 vi tri thé);
(12) hop cht theo diém (1) hodic mudi dugc dung cia hop chét nay, trong
dé A 1a nhom:

[Cong thuc 6]

(trong d6 * 13 vi tri thé);

(13) hop chét theo diém bAt ky trong sb cac diém tir (1) dén (12) hoic
mudi duge dung ciia hop chit ndy, trong d6 Y 1a nhém: -CH,-CHR’-CH,-NHR®
(trong d6 R 1 nguyén tit hydro, nhém C1-C6 alkyl, hoéc nhém C1-C6 alkoxy,
vaR®1a nguyén tir hydro hodc nhém tién dugc chit nhu duoc x4c dinh & diém
(1)

(14) hop chét theo diém (13) hodc mudi duoc dung cta hop chét nay,
trong d6 R 1a nguyén tir hydro;

(15) hop chét theo diém (13) hoic (14) hogc mubi duge dung ctia hop chét
nay, trong d6 R® 14 nguyén tir hydro;

(16) hop chit theo diém (13) hoic (14) hogc mubi dugc dung ctia hop chit

ndy, trong d6 R® 1a nhém tién dugc chét nhu duoce x4c dinh & diém (1);

(17) hop chét theo diém (16) hodc mudi duoc dung ctia hop chét nay,
trong -d(’) nhém tién duoc chat duoc bidu thi béi R® 1a nhém phenylalanyl, nhém
L-norleuxyl, nhém [(5-metyl-2-0x0-1,3-dioxol-4-yl)metoxy]carbonyl, nhém [1-
(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhém ({1-
[(xyclohexylcarbonyl)oxy]etoxy} carbonyl), hodc nhom (1-

axetoxyetoxy)carbonyl;

-10-
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(18) hop chit theo diém bat ky trong sb cac diém tir (1) dén (12) hosc
mubdi duge dung ctia hop chét ndy, trong d6 Y 12 nhém: -O-CHR’-CH,-NHR?®
(trong doé R7 1a nguyén tir hydro, nhém C1-C6 alkyl, hoic nhém C1-C6 alkoxy,
va R® 14 nguyén tir hydro hodc nhém tién dugc chit nhu duge x4c dinh & diém
(1);

(19) hop chét theo diém (18) hozc mudi duoc dung ctia hop chét nay,
trong d6 R 12 nguyén tir hydro;

(20) hop chét theo diém (18) hozc (19) hogc mudi duoc dung cta hop chét
néy, trong do R® 13 nguyén tir hydro;

(21) hop chét theo diém (19) hoic (20) hogc mudi duoc dung cia hop chét
ndy, trong d6 R® 13 nhém tién duge chét nhu duge x4c dinh & diém (1);

(24) hop chét theo diém bAt ky trong sb cac didm tir (1) dén (12) hosc

mudi duoc dung ctia hop chét ndy, trong d6 Y 13 nhém:

[Céng thirc 7]

NHR’
O

(trong d6 R’ 13 nguyén tir hydro hoic nhém tién duogc chét nhu duoc xac dinh &

didm (1), va * 12 vi tri thé);

(23) hop chét theo di8m bat ky trong sb céc diém tir (1) dén (12) hosc

mubi duoc dung ctia hop chit nay, trong d6 Y 1a nhém:

[Cong thtc &]

NH
x* —N - 2

(trong do6 * 1a vi tri thé);

-11-
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(24) hop chét theo diém bét ky trong s6 cac diém tir (1) dén (12) hodc

muéi duge dung ctia hop chét nay, trong 6 Y 12 nhém:

[Cong thuc 9]

+ ——CH;—CH;~CH;—NH,

(trong @6 * 1a vi tri thé);

(25) hop chét theo diém bét ky trong sb cac diém tir (1) dén (24) hoc
mudi dugc dung cia hop chét nay, trong dé tAt ca céc géc R!, R% vaR? déu la
nguyén tir hydro;

(26) hop chét theo diém bét ky trong s6 cac diém tir (1) dén (25) hodc
mudi duge dung ctia hop chét nay, trong d6 R* 1a nguyén tir hydro;

(27) hop chét theo diém bit ky trong s6 cc diém tir (1) dén (25) hodc
mudi dugc dung clia hop chét nay, trong d6 R* 12 nhém tién duogc chét nhu duoc
xé4c dinh & diém (1);

(28) hop chét theo diém (27) hosic mubi dugc dung ctia hop chét nay,
trong d6 nhém tidn dugc chét duge bidu thi béi R* 1a nhém benzyl hodc nhém
[(isopropoxycarbonyl)oxy]etyl;

(29) hop chét c6 cong thirc chung (I-1) hodc mubi dugc dung ctia hop chit
nay:

[Cong thirc 10]

OR™ (1-1)

-12-
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trong d6 A la nhém C3-C12 xycloalkyl ma nhém nay c6 thé dugc thé bang 1
dén 3 nhém giéng nhau hodc khéic nhau dugc lya chon tir nhém flo, nhém
hydroxy, nhém C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhoém
heteroxyclyloxy; mdi mot R! R? va R’ doc 1ap 14 nguyén tir hydro, nhém flo,
hoidc nhom C1-C6 alkyl; R* 12 nguyén tr hydro hodc nhém tién duoc chit nhu
duoc x4c dinh & diém (1); R’ 1a nguyén t hydro, nhém C1-C6 alkyl, hodc nhém
C1-C6 alkoxy; va R® 14 nguyén tir hydro hodc nhém tién duoc chét nhu duoc
xé4c dinh & diém (1);

(30) hop chét theo diém (29) hogc mudi duge dung cla hop chét nay,
trong d6 A 1a nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhom
bixyclo[3.1.0]Thexyl, nhém bixyclo[2.2.1Theptyl, hodc nhém adamantyl, moi mot
trong s cic nhém nay c6 thd dugc thé bang 1 dén 3 nhém giéng nhau hozc khac
nhau duoc lua chon tir nhém hydroxy, nhom metyl, va nhom etyl; tht ca céc gbe
R', R% va R’® déu 1a nguyén t hydro; R* 13 nguyén tir hydro; nhém C1-C6 alkyl
ma nhom nay co thd duoc thé bing 1 dén 3 nhém gidng nhau hosc khéc nhau
dugc lya chon tir nhém C2-C6 alkanoyloxy, nhom (C3-C6 |
xycloalkyl)carbonyloxy, va nhém aryl; hogc nhém heteroxyclylalkyl ma nhom
nay co thé duoc thé béng 1 dén 3 nhém giéng nhau hodc khac nhau dugc lua
chon tir nhdm oxo va nhom C1-C6 alkyl; R’ 14 nguyén tit hydro; va R® 1 nguyén
it hydro; nhém C1-C6 alkanoyl ma nhém nay c6 thé dugc thé béng 1 dén 3
nhém giéng nhau hodc khéac nhau dugc lya chon tr nhém amino, nhom
halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6 alkoxy,
nhém aryl, va nhém heteroxyclyl; nhom (C1-C6 alkoxy)carbonyl ma nhém nay
c6 thé dugc thé bang 1 dén 3 nhém gidng nhau ho#c khic nhau dugc lua chon tir
nhém C1-C6 alkyl, nhém C2—C6'alkanoyloxy, nhom (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyloxycarbonyl ma nhém nay ¢ thé dugc thé bang 1 dén 3 nhém

giéng nhau hoic khac nhau dugc lya chon tir nhém oxo va nhém C1-C6 alkyl;
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(31) hop chét theo diém (29) hodc mudi duge dung ciia hop chit nay,
trong d6 A 14 nhém xyclohexyl duoc thé bang 1 hodc 2 nhém C1-C6 alkyl gidng
nhau hoic khac nhau; tAt ca cac géc R',R% va R? déu la nguyén ti hydro; R*1a
nguyén t&r hydro, nhém benzyl, hodc nhém [(isopropoxycarbonyl)oxy]etyl; R’1a
nguyén tr hydro; va R® 14 nguyén tir hydro, nhém phenylalanyl, nhém L-
norleuxyl, nhém [(5-metyl-2-oxo0-1,3-dioxol-4-yl)metoxy]carbonyl, nhom [1-
(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhdm ({1-
[(xyclohexylcarbonyl)oxy]etoxy } carbonyl), hodc nhém (1-

axetoxyetoxy)carbonyl;

(32) hop chét c6 céng thirc chung (I-1a) hogc mubdi duge dung cua hop
chét nay:

[Cong thic 11]

trong d6 A 1a nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém

~ bixyclo[3.1.0Thexyl, nhdém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi mot
trong sd cac nhém nay cé thé duge thé bing 1 dén 3 nhém gibng nhau hoic khac
nhau duoc lya chon tir nhém hydroxy, nhém metyl, va nhdm etyl; R* 14 nguyén
tir hydro; nhoém [(isopropoxycarbonyl)oxy]etyl; nhém C1-C6 alkyl ma c6 thé
duoc thé bang 1 dén 3 nhém gidng nhau hosc khac nhau dugc lya chon tir nhém
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl; hodc
nhém heteroxyclylalkyl ma nhém ndy c6 thé dugc thé bang 1 dén 3 nhém gibng
nhau hodc khic nhau dugc lya chon tir nhom oxo va nhém C1-C6 alkyl; R’ 1a
nguyén tr hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy; va R® 12 nguyén
tr hydro; nhom C1-C6 alkanoyl ma nhém nay c6 thé duoc thé bang 1 dén 3
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nhom giéng nhau ho#c khic nhau duoc lua chon tr nhém amino, nhém
halogeno, nhom hydroxy, nhém carboxy, nhéom carbamoyl, nhom C1-C6 alkoxy,
nhom aryl, va nhém heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma nhom nay
c6 thé duoc thé bing 1 dén 3 nhdém gidng nhau hozc khac nhau dugce lya chon tir
nhém C1-C6 alkyl, nhém C2-C6 alkanoyloxy, nhém (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyloxycarbonyl ma nhém nay c6 thé duoc thé bang 1 dén 3 nhém

gidng nhau hosc khac nhau dugc lya chon tir nhém oxo va nhém C1-C6 alkyl;

(33) hop chét theo diém (32) hosc mudi duoc dung ctia hop chét nay,
trong d6 A 1a nhom xyclohexyl dugc thé bang 1 hodc 2 nhém C1-C6 alkyl gidng
nhau hodc khac nhau; R! R% va R’ tit ca déu 1a nguyén tr hydro; R*1a nguyén
tr hydro, nhém benzyl, hoéc nhém [(isopropoxycarbonyl)oxy]etyl; R’ 1a nguyén
t& hydro; va R® 1a nguyén tir hydro, nhém phenylalanyl, nhém L-norleuxyl,
nhém [(5-metyl-2-0x0-1,3-dioxol-4-yl)metoxy]carbonyl, nhém [1-
(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhém ({1-
[(xyclohexylcarbonyl)oxy]etoxy}carbonyl), hodc nhém (1- -

axetoxyetoxy)carbonyl;

(34) hop chét theo diém (32) hodc mudi duge dung cia hop chét nay,
trong d6 A 1a nhom xyclohexyl dugc thé bang nhém metyl hodc nhém etyl; va

tht ca trong sd R*, R®, va R® déu 14 nguyén tir hydro;

(35) hop chét c6 cong thirc chung (I-2) hogic mudi duge dung ctia hop chét
nay:

[Cong thurc 12]
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trong d6 A 1a nhém C3-C12 xycloalkyl ma nhém nay co6 thé duoc thé bang 1
dén 3 nhém giéng nhau hodc khac nhau duoc lua chon tir nhém flo, nhém
hydroxy, nhom C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhém
heteroxyclyloxy; mdi mdt R', R?, va R’ doc 14p 14 nguyén tir hydro, nhém flo,
hodc nhém C1-C6 alkyl; R* 1a nguyén tir hydro hodc nhém tién dugc chit nhu
duogc x4c dinh & diém (1); R’ 14 nguyén tir hydro, nhém C1-C6 alkyl, hoic nhém
C1-C6 alkoxy; va R® 13 nguyén tir hydro hoic nhém tién dugc chit nhu duoc
xéc dinh & didm (1); |

(36) hop chét theo diém (35) hosc mudi duoc dung cia hop chit nay,
trong d6 A 13 nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhom
bixyclo[3.1.0]hexyl, nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi mot
trong sb céc nhém nay cé thé duoc thé bing 1 dén 3 nhoém gibng nhau hodc khac
nhau duoc lua chon tir nhom hydroxy, nhom metyl, va nhom etyl; tht ca cac gbc
R!, R% va R® déu 1a nguyén tir hydro; R* 1a nguyén tir hydro; nhém C1-C6 alkyl
ma nhém nay co thé duoc thé bang 1 dn 3 nhém gidng nhau hoic khac nhau
duoc lua chon tir nhém C2-C6 alkanoyloxy, nhém (C3-C6
xycloalkyl)carbonyloxy, va nhom aryl; hodc nhom heteroxyclylalkyl ma nhom
héy c6 thé duoc thé bing 1 dén 3 nhém gibéng nhau hoic khac nhau dugc lua
chon tir nhédm oxo va nhém C1-C6 alkyl; R’ 1a nguyén ti hydro; va R® 12 nguyén
tir hydro; nhom C1-C6 alkanoyl ma nhém nay c6 thé dugc thé bang 1 ¢&n 3
nhém giéng nhau hodc khéc nhau dugc lya chon tir nhém amino, nhém
halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6 alkoxy,
nhém aryl, va nhom heteroxyclyl; nhom (C1-C6 a1k0Xy)carbony1 ma nhém nay
c6 thé dugc thé bang 1 dén 3 nhém giéng nhau hodc khac nhau duoc Iya chon tir
nhém C1-C6 alkyl, nhém C2-C6 alkanoyloxy, nhom (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyloxycarbonyl ma nhém nay cé thé duoc thé bing 1 ¢én 3 nhém
giéng nhau hoic khac nhau dugc lya chon tir nhdm oxo va nhém C1-C6 alkyl;

(37) hop chét theo diém (35) hosic mudi dugc dung clia hop chét nay,
trong d6 A 1a nhom xyclohexyl dugc thé bang 1 hozc 2 nhém C1-C6 alkyl gibng
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nhau hogc khéc nhau; tit ca cic gbc R', R?, va R® d8u 1a nguyén tir hydro; R* 14
nguyén tit hydro, nhém benzyl, hodc nhom [(isopropoxycarbonyl)oxyletyl; va
ca hai R” va R® déu 12 nguyén tir hydro;

(38) hop chét c6 cong thirc chung (I-2a) hogc mudi duoc dung cia hop

chét nay:

[Cong thure 13]

trong d6 A 1a nhém xyclobutyl, nhéom xyclohexyl, nhém xycloheptyl, nhom
bixyclo[3.1.0]hexyl, nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi mot
trong s6 cac nhém nay cé thé duoc thé bang 1 dén 3 nhém gibng nhau hosc khac
nhau dugc lua chon tir nhém hydroxy, nhém metyl, va nhém etyl; R* 14 nguyén
tir hydro; nhém [(isopropoxycarbonyl)oxyletyl; nhém C1-C6 alkyl ma nhom
nay co thé duoc thé bang 1 dén 3 nhom gidng nhau hosc khac nhau duge lua
chon tir nhém C2-C6 alkanoyloxy, nhom (C3-C6 xycloalkyl)carbonyloxy, va
nhém aryl; hodc nhém heteroxyclylalkyl ma nhém nay c6 thé dugc thé bang 1
dén 3 nhém giéng nhau hodc khic nhau duoc lya chon tir nhém oxo va nhoém
C1-C6 alkyl; R’ 1a nguyén ti hydro, nhém C1-C6 alkyl, hodc nhom C1-C6
alkoxy; va R®1a nguyén tir hydro hodc nhém tién duoc chit nhu duoc xac dinh &
diém (1);

(39) hop chit theo didm (38) hodc mudi dugc dung cia hop chét nay,
trong d6 A 1a nhém xyclohexyl dugc thé bing 1 hoge 2 nhém C1-C6 alkyl giong
nhau hodc khac nhau; tit ca cac gbc R', R%, va R® déu 1a nguyén tir hydro; R* 1a
nguyén tir hydro, nhém benzyl; hodc nhém [(isopropoxycarbonyl)oxy]etyl; R’ 1a
nguyén tir hydro; va R® 13 nguyén t hydro; nhém C1-C6 alkanoyl ma nhém nay

6 thé duoc thé bang 1 ¢&n 3 nhém gidng nhau ho#c khac nhau dugc lya chon tir
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nhém amino, nhém halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl,
nhém C1-C6 alkoxy, nhém aryl, va nhém heteroxyclyl; nhém (C1-C6
alkoxy)carbonyl ma nhém nay co th& duoc thé bang 1 dén 3 nhém giéng nhau
hodc khéc nhau duoc lua chon tir nhom C1-C6 alkyl, nhém C2-C6 alkanoyloxy,
nhém (C3-C6 xycloalkyl)carbonyloxy, va nhém aryl; hodc nhdém
heteroxyclylalkyloxycarbonyl ma nhom nay c6 thé duoc thé bing 1 dén 3 nhém
giéng nhau hoic khic nhau dugc lya chon tir nhdm oxo va nhém C1-C6 alkyl;

(40) hop chét theo diém (38) hodc mudi dugc dl_lng ctia hop chét nay,
trong d6 A 1a nhém xyclohexyl duoc thé bang nhém metyl hoic nhém etyl; va
tat ca trong s6 R, R7, va R®1a nguyén tr hydro;

(41) hop chét c¢6 cong thirc chung (I-3) hodc mubi duoc dung ciia hop chét
nay:

[Cong thuc 14]

trong d6 A 13 nhém C3-C12 xycloalkyl ma nhém nay co thé duoc thé bang 1
dén 3 nhém giéng nhau hodc khic nhau dugc lya chon tr nhém flo, nhém
hydroxy, nhém C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhém
heteroxyclyloxy; mdi mdt R, R?, va R? doc 18p 1a nguyén tr hydro, nhém flo,
hodc nhém C1-C6 alkyl; R* 13 nguyén tir hydro hodc nhém tién dugc chat nhu
duoc x4c dinh & didm (1); va R’ 1a nguyén tir hydro hozic nhém tién duge chét
nhu duge x4c dinh & diém (1);

(42) hop chét theo diém (41) hodc mudi duge dung ciia hop chét nay,
trong d6 A 12 nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém
bixyclo[3.1.0]hexyl, nhdm bixyclo[2.2.1Theptyl, hodc nhém adamantyl, moi mdt
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trong s6 cc nhém nay cé thé duoc thé bang 1 dén 3 nhém gidng nhau hoic khac
nhau duoc lua chon tir nhém hydroxy, nhém metyl, va nhoém etyl; tAt ca cac géc
R! R?, va R® déu la nguyén tir hydro; R* 14 nguyén tir hydro; nhém C1-C6 alkyl
ma nhém nay cé thé duogc thé bang 1 dén 3 nhém gidng nhau hodc khac nhau
duoc lya chon tr nhém C2-C6 alkanoyloxy, nhém (C3-C6
xycloalkyl)carbonyloxy, va nhom aryl; hogc nhém heteroxyclylalkyl ma nhém
ndy c6 thé duoc thé bing 1 dén 3 nhém giéng nhau hodc khac nhau dugc lya
chon tir nhom oxo va nhém C1-C6 alkyl; va R’ 13 nguyén ti hydro; nhém C1-
C6 alkanoyl ma nhém nay co thé duoc thé bang 1 dén 3 nhém gibéng nhau hogc
khac nhau duoc lua chon tir nhém amino, nhém halogeno, nhém hydroxy, nhom
carboxy, nhém carbamoyl, nhém CI1-C6 alkoxy, nhém aryl, va nhém
heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma nhoém nay co thé dugc thé bang
1 dén 3 nhom giéng nhau ho#c khac nhau dugc lya chon tir nhéom C1-C6 alkyl,
nhém C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl;
hodc nhém heteroxyclylalkyloxycarbonyl ma nhém nay c6 thé duoc thé bang 1
dén 3 nhém giéng nhau hodc khac nhau dugc lya chon tir nhém oxo va nhom

C1-C6 alkyl;

(43) hop chét theo diém (41) hodc mubi dugc dung cua hop chét nay,
trong d6 A 12 nhém xyclohexyl dugc thé bing 1 hodc 2 nhém C1-C6 alkyl gidng
nhau hodc khéc nhau; tat ca céc gbc R, R va R® déu la nguyén tir hydro; R*1a
nguyén t hydro, nhém benzyl, hodc nhém [(isopropoxycarbonyl)oxy]etyl; va
R’ 1a nguyén tir hydro;

(44) hop chét c6 cong thire chung (I-3a) hodc mubi duoc dung cia hop
chét nay:

[Cong thitc 15]

OX »
N™N ‘_ _OR* )
\;[\?\/\H/ (I-3a)
o)
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trong d6 A 13 nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhom
bixyclo[3.1.0]Thexyl, nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mbi mot
trong sb cac nhom nay c6 thé duoc thé bing 1 dén 3 nhom gidng nhau hoic khac
nhau duoc lua chon tir nhém hydroxy, nhém metyl, va nhom etyl; va R* 12
nguyén tir hydro; nhém [(isopropoxycarbonyl)oxy]etyl; nhém C1-C6 alkyl ma
nhém nay c6 thé dugc thé bing 1 dén 3 nhém gibng nhau ho#c khéc nhau dugc
lua chon tir nhém C2-C6 alkanoyloxy, nhom (C3-C6 xycloalkyl)carbonyloxy,
va nhém aryl; hodc nhom heteroxyclylalkyl ma nhém nay co thé duoc thé bang
1 dén 3 nhém gidng nhau hogc khéc nhau dwgc lya chon tir nhém oxo va nhém

C1-C6 alkyl;

(45) hop chét theo diém (44) hoac mubi duoc dung cta hop chét nay,
trong d6 A 14 nhom xyclohexyl dugc thé bang 1 hodc 2 nhém C1-C6 alkyl gibng
nhau hodc khac nhau; va R* 1a nguyén t& hydro, nhém benzyl, hodc nhém
[(isopropoxycarbonyl)oxy]etyl;

(46) hop chét theo diém (45) hodc mudi duge dung cia hop chét nay,
trong d6 A 1a nhém xyclohexyl dugc thé bang nhém metyl hofic nhém etyl; va
R* 14 nguyén tit hydro;

(47) hop chét theo diém (1) hodc mubi duoc dung cia hop chit nay, trong
d6 hop chét duge lya chon tir nhém gdm
axit 5-amino-2-[(1-xyclohexyl-1H-imidazol-4-yl)metyl]valeric,
axit 5-amino-2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valeric,
axit 5-amino-2-{ [1 ~(4-etylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,
axit 5-amino-2-{[1-(3-etylxyclobutyl)-1H-imidazol-4-yl]metyl} valeric,
axit 5-amino-2-{[1-(3-metylxyclobutyl)-1H-imidazol-4-yl]metyl}valeric,
axit 5-amino-2-({1-[(1R,3s,5S)-bixyclo[3.1.0]Thexan-3-yl]-1H-imidazol-4-
yl}metyl)valeric,
axit 5-amino-2-{[1-(4-hydroxyxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,
axit 5-amino-2-{[1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl} valeric,
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axit 5-amino-2-{[1-(3-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric,

axit 5-amino-2-[(1-xycloheptyl-1H-imidazol-4-yl)metyl]valeric,

axit 5-amino-2-({1-[exo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-
yl}metyl)valeric,

axit 5-amino-2-({1-[endo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-
yl}metyl)valeric,

axit 2-[(1-adamantan-2-yl-1H-imidazol-4-yl)metyl]-5-aminovaleric,

axit 5-amino-2-{[1-(4-phenoxyxyclohexyl)-1H-imidazol-4-yl]metyl}valeric,
benzyl 5-amino-2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valerat,

axit 2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]metyl}-5-(L-
phenylalanylamino)valeric,

axit 2-{[1-(4-metylxyclohexyl)- 1 H-imidazol-4-ylJmetyl}-5-(L-
norleuxylamino)valeric,

axit 2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}-5-({[(5-metyl-2-0xo-
1,3-dioxol-4-yl)metoxy]carbonyl }amino)valeric,

axit  5-({[1-(isobutyryloxy)etoxy]carbonyl}amino)-2-{[1-(4-metylxyclohexyl)-
1H-imidazol-4-yl]metyl} valeric,

1-[(isopropoxycarbonyl)oxyletyl 5-({[1-(isobutyryloxy)etoxy]carbonyl}amino)-
2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valerat,

axit 5-({[1-(2,2-dimetylpropanoyloxy)etoxy]carbonyl } amino)-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,

axit 5-[({1-[(xyclohexylcarbonyl)oxy]etoxy } carbonyl)amino]-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric,

axit 2-(2-aminoetoxy)-3-[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]propionic,
axit 2-[(1R)-2-amino-1-metyletoxy]-3-[1-(4-metylxyclohexyl)-1H-imidazol-4-
yl]propionic, va

axit  2-[(3S)-3-aminopyrolidin-1-yl]-3-[1-(4-metylxyclohexyl)-1H-imidazol-4-

yl]propionic;

(48) hop chét theo didm (1) hozc mudi dugc dung cia nd, trong d6 hop

chét nay duoc chon tir nhém bao gdm:
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axit (2S)-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl }-5-({[(5-
metyl-2-0x0-1,3-dioxol-4-yl)metoxy]carbonyl }amino)valeric,
axit (25)-5-({[1-(isobutyryloxy)etoxy]carbonyl }amino)-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,
1-[(isopropoxycarbonyl)oxy]etyl (25)-5-({[1-
(isobutyryloxy)etoxy]carbonyl } amino)-2-{[1-(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl} valerat,
axit (2S5)-5-({[1-(2,2-dimetylpropanoyloxy)etoxy]carbonyl}amino)-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-yl]metyl } valeric,
axit (2S)-5-[({1-[(xyclohexylcarbonyl)oxy]etoxy } carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,
axit (2S)-5-{[(1-axetoxyetoxy)carbonyl]amino}-2-{[1-(trans-4-
metylxyclohexyl)-1 H-imidazol-4-yl]metyl } valeric,
axit (2S)-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}-5-[({[(2-
metylpropanoyl)oxy]metoxy } carbonyl)amino]valeric,
axit (2S)-5-[({[(2,2-dimetylpropanoyl)oxy]metyloxy } carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric,
axit (2S)-5-[({[(xyclohexylcarbonyl)oxy]metoxy } carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric,
axit (25)-5-({[(axetyloxy)metoxy]carbonyl }amino)-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,
va
axit (2S)-5-({[(1R)-1-(isobutyryloxy)etoxy]carbonyl } amino)-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric;

(49) axit (2S)-5-({[(IR)-1-(isobutyryloxy)etoxy]carbonyl}amino)-2-{[1-
(trans-4-metylxyclohexyl)-1H-imidazol-4-yllmetyl} valeric;
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(50) axit 5-amino-2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-

yl]metyl}valeric hodc mudi dugc dung ctia hop chét nay;

(51) axit 5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-

yl]metyl}valeric hodc muéi duoc dung ciia hop chét nay;

(52) axit (2S)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-

yl]metyl}valeric hodc mudi duoc dung ciia hop chét nay;

(53) mudi dugc dung clia hop chét theo didm bét ky trong sb cc diém tir

(1) dén (52), trong d6 mudi duoc dung 13 p-toluensulfonat hodc benzensulfonat;

(54) axit (25)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl} valeric;

(55) benzensulfonat cua axit (2S)-5-amino-2-{[1-(trans-4-

metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric;

(56) p-toluensulfonat cua axit (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric;

(57) p-toluensulfonat anhydrat cia axit (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric;

(58) p-toluensulfonat anhydrat cia axit (25)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl }valeric theo diém (58), hop chét nay
la & dang tinh thé biéu thi c4c dinh chinh tai c4c khoang cach mat d 14 23,9, 11,9,
4,5, 4,3, va 3,6 angstrom trong nhiéu xa bot tia X thu duoc béng cach chiéu xa

Ka dong;

(59) p-toluensulfonat monohydrat cla axit (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric;

(60) p-toluensulfonat monohydrat cla axit (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valeric theo diém (60), hop chét nay
l1a & dang tinh thé biéu thi cac dinh chinh tai c4c khoang cach mét d 13 22,9, 5,0,
4,9, 4,7, va 4,0 angstrom trong nhiéu xa bot tia X thu duoc béng cach chiéu xa

Ko déng;
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(61) hop chat theo diém bét ky trong s6 céc diém tir (1) dén (60) hodc

mudi duge dung ctia hop chét ndy ding lam dugc phém;

(62) hop chét theo diém bét ky trong sb céc diém (1) dén (60) hodc mubi
dugc dung cua n6d dung d& phong ngira hogc didu tri chimg huyét khéi hodc
nghén mach hodc di ching cta bénh nay bao gbdm: hoi chimg mach vanh cép
nhu nhdi mau co tim va con dau thét nguc (dau thit nguc 6n dinh va dau thét
nguc khéng dn dinh); nghén tinh mach huyét khéi nhu huyét khéi tinh mach sau
va nghén mach phdi; chimg huyét khéi hodc nghén mach xuét hién trong hé tim
mach sau phﬁu thudt ngoai khoa nhu téi tao mach, tao hinh mach, dit stent, va
phiu thuat béc clu; ching huyét khdi hoic nghén mach sau phdu thuét thay
khép gia nhu phiu thust thay khép gbi va phéu thuét thay kh6p hang; bénh ndi
mach 1ién quan dén viém nhu nhiém tring huyét va hoi chimg déng méu ndi
mach rai rac (DIC); bénh co nguén gbc hoic lién quan dén rdi loan mach ngoai
vi nhu tic dong mach ngoai vi (PAO), xo cimg déng mach, va dai thao dudng;
bénh lién quan dén khéi u nhu ung thu rén va ung thu mau; va rdi loan co quan
do huyét khéi hodc ngh&n mach nhu nghén mach phéi, nhdi mau ndo, va nhdi

mau than;

(63) hop chét theo diém bét ky trong sb céc diém (1) dén (60) hosic mubi
duoc dung cia né dung dé phong ngira hodc didu tri ching huyét khéi hoic
ngh&n mach bao gdm: bénh giy ra do tiép xic véi chit la trong co thé, chét la
bao gbm thiét bi y hoc nhu khép gia duge sir dung trong thay khép, 6ng thong
mach mau, thanh phan gia trong méu, stent trong mau, va van gia; va bénh do
boi sur tiép xtic gitta méu va thiét bi y hoc bén ngoai co thé, thiét bi y hoc bao
gdm bom oxy nhan tao duoc sir dung trong phau thuit tim va thiét bi y hoc duoc
stt dung trong thdm tach mau;

(64) hop chét theo diém bét ky trong sb céc diém (1) dén (60) hoic mudbi
duge dung ciia né ding dé phong nglra hozic didu tri bénh lién quan dén ching
huyét khdi hodc nghén mach hodc kém theo su léng dong fibrin hodc xo héa bao

gdm: bénh phdi nhu ting &p phdi, héi chimg suy hd hép tién trién & nguoi 16m,
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xo héa phdi, va ting 4p phdi do tic mach phdi man tinh; bénh than nhu viém
cAu than (bao gém viém cdu than cép, viém cau thin mén, viém than thin hu, va
viém ciu thén tién trién nhanh), nhdi méu thén, va viém than do déi dudng; bénh
gan nhu xo hoa gan, viém gan, va xo gan; bénh v& mét két hop vdi sur ling dong
fibrin & mét; rbi loan chirc ning co quan sau khi cly ghép hoic cét bo co quan;
rdi loan vi tudn hoan giy ra boi vi huyét khéi, bao gébm bénh huyét khéi vi
mach; va bénh hoéc céc triéu chimg két hop véi su di cu hodc di cin cua té bao

ung thu;

(65) hop chat theo diém bét k3 trong s6 céc diém (1) dén (60) hofic muoi
duoc dung clia né dung dé diéu tri nhdi mau co tim, con dau thét nguc, hoi
chiing mach vanh cép, nhdi mau ndo, huyét khéi tinh mach s4u, ngh&n mach
phéi; thc dong mach ngoai vi, nhidm tring huyét, hoi chimg déng mau ndi mach

rai rac, hodc xo hoa phdi;

(66) duoc phdm chira hop chét theo didm bt ky trong sb cac diém tir (1)

dén (60) hoic mudi duoc dung ctia hop chit nay va chit mang dugc dung;

(67) sit dung hop chét theo diém bét ky trong sb céc diém (1) dén (60)
hodc mudi duge dung clia né d8 bao ché thubc dé didu tri nhdi mau co tim, con
dau thét nguc, hdi ching mach vanh cép, nhdi mau nio, huyét khéi tinh mach
sdu, nghén mach phéi, tic déng mach ngoai Vi, nhiém tring huyét, héi ching

d6ng mau ndi mach rai rac, hodc xo hoa phoi;

(68) hop chét hodc mudi duoc dung cia né theo diém bt ky trong s céac
didm tir (61) dén (65), trong d6 hop chat hode mudi duge dung ctia né duge bao
ché dé tiém;

(69) duge pham tiém chira hop chét theo diém bét ky trong s6 céc diém tir
(1) dén (60) hoc mudi duoc dung ctia hop chét nay va chét mang dugc dung;

(70) st dung dugc phim dang tiém chira hop chit theo diém bét ky trong
sb cac didm tir (1) dén (60) hodc mubi duge dung cia hop chét nay 1am hoat
chit d& san xuét thubc diéu tri chimg nhdi méu co tim, con dau thit nguc, hoi

chimg mach vanh cip, nhoi mau n#o, huyet khoi tinh mach séu, ngh&n mach
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phéi, tic ddng mach ngoai vi, nhiém tring huyét, hoi chimg d6ng méau ndi mach
rai rac, hoac xo hda phéi;

(71) duoc phdm chira hop chat theo diém bt ky trong s6 cac diém tir (1)
dén (60) hosic mudi duge dung cia hop chét nay va mot hodc hai hodc nhiéu
thubc duoc lua chon tir thubc chéng dong, thudc khang tiéu ciu, enzym lién
quan dn phén hiy fibrin, thudc chéng ung thu, thubc chéng viém, thubc chéng
xo héa, thubc ha huyét 4p, thudc chdng ting huyét 4p d6ng mach phéi, va thude

trc ché mién dich lam cac hoat chat.

Séng ché cling d& cép dén cac hop chit trung gian didu ché cta din Xuét
imidazol duoc thé bing xycloalkyl cé cong thirc chung (I) hodic mubi dugc dung

ctia hop chét nay:
(72) hop chét ¢ cong thirc chung sau day hozc mudi cia né:

[Cong thirc 16]

(A)
trong d6 Q la nhém COOR, nhém hydroxymetyl, hodc nhém formyl, va R 1a
nhém C1-C6 alkyl;

(73) hop chét c6 cong thirc chung sau day hogc mudi ctia né:

[Cong thuc 17]

PG
PG? rC 0
|
PG‘/N 0
OH

(B)
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trong d6 R> nhu dugc xac dinh & trén; PG' 12 nhém bao vé ctia nhém amino;
2 Y A 2 b4 r 2 ~ 2 r . \ \ 14
PG” 1a nguyén tir hydro hodc nhém bdo vé cua nhém amino; va PG’ 13 nhém

bdo vé clia nhém carboxy; va
(74) hop chat c6 coéng thirc chung sau day hodc muodi cia no:

[Cong thie 18]

-
-
-

PG?
N R5
S 1L o
N \PGB
©) ©

trong 46 R®, PG', PG%, va PG’ nhu dugc x4c dinh & trén.
Hiéu qua cia sang ché

Dén xuét imidazol dugc thé bang xycloalkyl theo séng ché co cong thirc
chung (I) hodc muéi duge dung cta hop chét ndy cé hoat tinh tc ché TAFIa
hiéu qua va thé hién kha niang hdp thu theo dudng ubng, ndng do trong huyét
tuong, va kha néng duy tri trong méu tbt, va tac dung duoc ly tuyét voi. Ngoai ra,
hop chét c6 cong thic chung (I) theo sing ché hoic mubi duge dung cia hop
chét nay tuyét voi vé su phén bd nhu sy phén b sinh hoc va kha ning duy tri

trong mau, khong kéo dai thoi gian chay méu, va cling cd d6 an toan cao.

Do &6, din xuit imidazol duoc thé bing xycloalkyl theo sang ché c6 cong
thirc chung (I) hodc mudi duoc dung cia hop chét nay hitu dung 1am duoc phim
(cu thé, thudc phong ngira hogc didu tri, tét hon 1a thudc diéu tri, doi véi bénh
duoc gly ra bdi sy e ché qué trinh phan hiy fibrin) va dic biét hitu dung lam
thudc phong ngira hodc diéu trj (t6t hon 1 thude diéu tri) déi véi chimg huyét

khéi hodc nghén mach hoic di ching ctia bénh nay bao gdm: hoi chimg mach
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vanh cip nhu nhdi mau co tim va con dau that ngyuc (dau thét nguc 6n dinh va
dau thét nguc khéng 6n dinh); nghén tinh mach huyét khéi nhu huyét khéi tinh
mach siu va ngh&n mach phéi; ching huyét khéi hodc nghén mach xuét hién
trong hé tim mach sau phéu thuét ngoai khoa nhu tai tao mach, tao hinh mach,
dat stent, va phiu thuit béc cAu; chimg huyét khéi hoic nghén mach sau phau
thuét thay khép gia nhu phiu thuét thay khép gbi va phau thuat thay khép héng;
bénh ndi mach lién quan dén viém nhu nhidm tring huyét va héi chimg déng
mau ndi mach rai rac (DIC); bénh c6 ngudn gbc hodc lién quan dén rdi loan
mach ngoai vi nhu tac déng mach ngoai vi (PAO), xo cimg dong mach, va dai
thdo duong; bénh lién quan dén khbi u nhu ung thu ran va ung thu mau; va rbi
loan co quan do huyét khéi hodc nghén mach nhu ngh&n mach phdi, nhdi mau
nfo, va nhdi mau thin. Ngoai ra, hop chit theo séng ché hiru dung lam thudc
phong ngira hodc didu tri (t8t hon 12 thube diéu trj) déi véi chimg huyét khéi
hodc nghé&n mach bao gbm: bénh gay ra do tiép xtic voi chét la trong co thé, vi
du, thiét bi y hoc nhu khép gia dugc sir dung trong thay khdp, éng thong mach
mau, thanh phén gia trong mau, stent trong mau, va van gid; va bénh do boi 51_i
tiép xdc gitta méu va thiét bi y hoc bén ngoai co thé, vi dy, bom oxy nhén tao
duoc st dung trong phiu thuét tim va thiét bi y hoc dugc st dung trong thim
tach mau. Hon nita, hop chit theo séng ché hitu dung lam thubc phong nglra
hodc didu tri (¢5t hon 1a thubc didu tri) d6i v6i bénh lién quan dén chimg huyét
khdi hodc nghén mach hodc kém theo su ling dong fibrin hodc xo hoa, vi du,
thudc phong nglra hogc diéu tri (t8t hon 13 thube didu tri) d6i v6i bénh phdi nhur
tang ap phéi, hoi chimg suy hd hép tién trién & nguoi 16n, xo héa phdi, va ting
ap phéi do tic mach phéi man tinh; bénh than nhu viém cau than (viém cau than
cép, viém cau thin mén, viém than than hu, viém ciu than tién trién nhanh,
V.V..), nhdi mau thén, va viém than do dai duong; bénh gan nhu xo hda gan,
viém gan, va xo gan; bénh vé mit két hop véi su léng dong fibrin & mét; réi loan
chirc nidng co quan sau khi ciy ghép hoic cét bd co quan; réi loan vi tudn hoan
gdy ra bdi vi huyét khéi, bao gbm bénh huyét khéi vi mach; va bénh hogc céc

tridu chimg két hop véi su di cu hodc di can cla té bao ung thu.
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Mo ta van tat cac hinh vé

[Fig. 1] Fig. 1 thd hién céc két qua chiéu xa céc tinh thé typ 1 cia p-
toluensulfonat anhydrat clia axit (2S)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-
1H-imidazol-4-yl|metyl}valeric béng céc tia X Ko dbng 14 1,54 angstrom trong
thiét bi nhiéu xa bot tia X twong thich HT kiéu phét Bruker cé trang bi bd phat
hién hai chiéu, D8 DISCOVER véi GADDS CST, va xé4c dinh dit liéu nhidu xa
bot tia X st dung mang Mylar. Trong m6 hinh nhiéu xa bdt tia X ndy, tung dd
biéu thi cuong dd nhiéu xa duge x4c dinh béng cac don vi s6 luong/gidy (cps),
va hoanh d6 biéu thi cdc goc nhiéu xa dugc xé4c dinh béng céc gié tri 20. Vi tri

dinh diém nam trong khoang 20 + 0,2°.

[Fig. 2] Fig. 2 th8 hién céc két qua phan tich v& nhiét cta céc tinh thé typ I cia
p-toluensulfonat anhydrat cta axit (25)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric. Trong phén tich nhiét nay
(TG/DTA), viéc xac dinh dugc tién hanh véi the 46 gia nhiét 1 10°C/phut dusi
didu kién dong nito kho 1a 200mL/phut.

[Fig. 3] Fig. 3 th8 hién céc két qua chiéu xa c4c tinh thé typ II cla p-
toluensulfonat ~ monohydrat  cia  axit  (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric bing cac tia X Ko dbng la
1,54 dngstrom trong thiét bi nhidu xa bot tia X twong thich HT kiéu phét Bruker
c6 trang bi bd phat hién hai chiéu, D8 DISCOVER véi GADDS CST, va xac
dinh dir liéu nhidu xa bot tia X st dung mang Mylar. Trong md hinh nhiéu xa
bdt tia X nay, tung do biéu thi cudng @6 nhidu xa duoc xac dinh béng cac don vi
sé luong/giay (cps), va hoanh d6 bidu thi c4c géc nhiu xa duge xc dinh bang

céc gid tri 26. Vi tri dinh diém nam trong khoang 26 + 0,2°.

[Fig. 4] Fig. 4 thé hién cac két qua phén tich v& nhiét c4c tinh thé typ II cta p-
toluensulfonat ~ monohydrat  clla  axit  (25)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric. Trong phén tich nhiét nay
(TG/DTA), viée xé4c dinh dugc tién hanh véi toc d gia nhiét 1a 10°C/phit dudi
didu kién dong nito khé 12 200mL/phut.
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MO ta chi tiét séng ché
Sau day, cac phan tir thé trong ban mo ta ndy s& dugc trinh bay.

“Nhém halogeno” ¢6 nghia 1a nhém floro, cloro, bromo, hodc iodo, tirc la,

nguyén tir flo, clo, brom, hodc i6t.

“Nhom C1-C6 alkyl” c6 nghia la nhém hydrocacbon no mach théng hosc
mach nhénh c6 tr 1 dén 6 nguyén tir cacbon. Vi du vé nhém nay bao gdm céc
nhém metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, isobutyl, n-
pentyl, n-hexyl, 1-etylpropyl, va 2,2-dimetylpropyl. '

“Nhéom C1-C6 alkoxy” c6 nghia la nhom alkyloxy mach thing hozc mach
nhénh ¢6 tir 1 dén 6 nguyén tir cacbon. Vi du vé& nhém ndy bao gdm céc nhém

metoxy, etoxy, propoxy, iSopropoxy, va tert-butoxy.

“Nhom (C1-C6 alkoxy)carbonyl” c¢6 nghia 1a nhom bao gbébm nhém Cl1-
C6 alkoxy va nhdém carbonyl. Vi du vé nhém nay bao gdm chc nhém

metoxycarbonyl, etoxycarbonyl, va isopropoxycarbonyl.

“Nhom C1-C6 alkanoyl” c¢6 nghia la nhom alkanoyl mach théng hosc
mach nhanh c6 tir 1 dén 6 nguyén tit cacbon. Vi du v& nhdém nay bao gdm céc
nhém formyl, axetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl,

va hexanoyl.

“Nhém C2-C6 alkanoyloxy” cé nghia 1a nhém bao gdm nhém alkanoyl
mach théng hodc mach nhanh cé tir 2 dén 6 nguyén tir cacbon, va nhém oxy. Vi

du v& nhém nay bao gdm céac nhém axetyloxy, propionyloxy, va hexanoyloxy.

“Nhoém C3-C12 xycloalkyl” ¢ nghia la vong hydrocacbon no ¢6 tur 3 dén
12 nguyén t& cacbon va bao gbm: cac nhém monoxycloalkyl dugc minh hoa
bang cac nhém xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
va xyclooctyl cling nhu céc nhém polyxycloalkyl, vi dy, cac nhém bixycloalkyl
va trixycloalkyl. Vi du vé nhém bixycloalkyl bao gdm céc nhém norbornyl, vi
du, cac  nhom exo-2-norbornyl, endo-2-norbornyl, 3-pinanyl,
bixyclo[3.1.0Thexyl, bixyclo[2.2.1]heptyl, va bixyclo[2,2.2]oct-2-yl. Vi du vé
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nhém trixycloalkyl bao gdm cac nhém adamantyl, vi dy, cdc nhém 1-adamantyl

va 2-adamanty]l.

“Nhém (C3-C6 xycloalkyl)carbonyloxy” c6 nghia 1a nhém bao gbm vong
hydrocacbon no c6 tur 3 dén 6 nguyén tir cacbon, va nhom carbonyloxy. Vi du vé
nhém nay bao gbm cic nhém  xyclopropylcarbonyloxy — va

xyclohexylcarbonyloxy.

“Nhém aryl” c¢6 nghia la nhém aryl ¢6 tir 6 dén 14 nguyén tir cacbon. Vi

du vé nhém nay bao gém céc nhém phenyl, naphthyl, antryl, va phenantryl.

“Nhém heteroxyclyl” c6 nghia la nhém di vong no hodc khdng no mdt
vong hodc hai vong co tir 3 dén 10 canh chtra tir 1 dén 3 nguyén tr duoc lya
chon tr nhém gdm céc nguyén ti nito, oxy, va luu huynh. Vi du vé nhém nay
bao gdm céc nhém aziridinyl, azetidinyl, pyrolidinyl, morpholinyl, pyrolyl, furyl,
thienyl, pyrazolyl, imidazolyl, oxazolyl, isothiazolyl, pyranyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, benzimidazolyl, benzoxazolyl, quinolyl,

pyrolinyl, imidazolinyl, pyrazolinyl, dihydropyridyl, va tetrahydropyridyl.

“Nhoém aryloxy” c6 nghia 1& nhém bao gbm nhém aryl va nhém oxy. Vi

du vé& nhém nay bao gbm céc nhém phenoxy va naphtoxy.

“Nhém heteroxyclyloxy” c6 nghia 1a nhém bao gbm nhém heteroxyclyl
va nhom oxy. Vi du vé nhém nay bao gdm céc nhém pyrolidin-3-yloxy va

pyridin-4-yloxy.

“Nhém heteroxyclylalkyl” c6 nghia 1a nhém bao gdm nhém heteroxyclyl
va nhém C1-C6 alkyl. Vi du v& nhém nay bao gdm nhém 1,3-dioxol-4-ylmetyl.

“Nhém heteroxyclylalkyloxycarbonyl” cé nghia 12 nhém bao gbm nhém
heteroxyclyl, nhém C1-C6 alkoxy, va nhom carbonyl. Vi duy v& nhém nay bao
gbm nhém 1,3-dioxol-4-ylmetoxycarbonyl.

“Nhém tién duge chét” ¢4 nghia 1a nhém ma dugc chuyén dbi théng qua
phan Ung vdi enzym, axit da day, hodc tuong tu trong nhiing diéu kién sinh 1y in

vivo @& tao ra hop chét (I) dung lam hoat chit cia duoc phdm theo séng ché, tic
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13, nhém ma duoc chuyén dbi dé tao ra hop chét (1) thong qua phan tmg oxy héa,
phan tmg khtr, phén ing thily phén cé enzym, hodc twong tu, hodc nhom ma
duoc chuyén dbi dé tao ra hop chét (I) théng qua phan tmg thity phan hogic
tuong tu dugc gly ra boi axit da day hodc tuong tu. Vi du vé nhém nay bao gém
c4c nhom phenylalanyl, L-norleuxyl, [(5-metyl-2-oxo0-1,3-dioxol-4-
yl)metoxy]carbonyl, [1-(isobutyryloxy)etoxy]carbonyl, [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, {1-

[(xyclohexylcarbonyl)oxy]etoxy } carbonyl, (1-axetoxyetoxy)carbonyl, benzyl,
va nhém [(isopropoxycarbonyl)oxy]etyl. Nhom tién dugc chit dugc bidu thi boi
R* 12 nhém tién duge chit cia nhém carboxy va 1a nhém
[(isopropoxycarbonyl)oxy]etyl, nhom C1-C6 alkyl ma nhém nay c6 thé duogc thé
béng 1 dn 3 nhém giéng nhau hodc khic nhau dugc lya chon tir nhéom C2-C6
alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhém aryl; hodc nhém
heteroxyclylalkyl ma nhom nay c6 thé dugc thé bang 1 dén 3 nhém gidng nhau
hodc khac nhau dugc lya chon tir nhém oxo va nhém C1-C6 alkyl; t5t hon 1a
nhém benzyl hoiic nhém [(isopropoxycarbonyl)oxy]etyl. Nhom tién dugc chit
duoc biéu thi boi RS, RS, hoic R9 13 nhém tién duqc. chit ctia nhém amino va la
nhém C1-C6 alkanoyl ma nhom nay cé thé duoc thé bang 1 dn 3 nhom gidng
nhau hodc khéc nhau duoc lya chon tir nhdm amino, nhém halogeno, nhém
hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6 alkoxy, nhém aryl, va
nhém heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma nhoém nay c¢6 thé duoc
thé bang 1 dén 3 nhém gidng nhau hoic khéc nhau dugc lya chon tir nhém Cl1-
C6 alkyl, nhém C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va
nhém aryl; hodic nhém heteroxyclylalkyloxycarbonyl ma nhém nay c6 thé dugc
thé béng 1 dén 3 nhém giéng nhau hodc khéc nhau dugc lya chon tr nhém oxo
va nhém C1-C6 alkyl; tbt hon 1a nhém phenylalanyl, nhém L-norleuxyl, nhém
[(5-metyl-2-0xo0-1,3-dioxol-4-yl)metoxy]carbonyl, nhom [1-
(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhém ({1-
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[(xyclohexylcarbonyl)oxy]etoxy } carbonyl), hodc nhém (1-
axetoxyetoxy)carbonyl.

Sau day, hop chit c6 cong thire chung (1) s& dugc mo ta mot cach chi tiét.

[Cong thirc 19]

trong d6 A 1a nhém C3-C12 xycloalkyl ma nhém nay co6 th8 duoc thé bang 1
dén 3 nhém giéng nhau hodc khéic nhau dugc lya chon tir nhém flo, nhém
hydroxy, nhém C1-C6 alkyl, nhém CI1-C6 alkoxy, nhom aryloxy, va nhom
heteroxyclyloxys; mdi mot R, R% va R? doc lap la nguyén t& hydro, nhém flo,
hodc nhém C1-C6 alkyl; R* 1a nguyén tir hydro hodc nhém tién dugc chét nhu
duoc xéc dinh trong ban mé ta nay; va Y la nhém: -CH,-CHR’-CH,-NHR®
(trong d6 R’ 14 nguyén tlr hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy,
va R® 12 nguyén ti hydro hoic nhém tién duge chéit nhu duogc x4c dinh trong ban
mé ta ndy), -O-CHR’-CH,-NHR® (trong @6 R’ 12 nguyén tit hydro, nhém C1-C6
alkyl, hodc nhéom C1-C6 alkoxy, va R® 14 nguyén tir hydro ho#c nhém tién dugc

chét nhu dugc xéac dinh trong ban mo ta ndy), hodc

[Cong thuc 20]

NHR®
e

(trong d6 R° 1a nguyén tir hydro hodc nhém tién dugc chat nhu dugc xé4c dinh
trong ban mo ta nay, va * 12 vi tri thé).

A 1a nhéom C3-C12 xycloalkyl ma nhém nay c6 thé duoc thé bang 1 dén 3

nhom giéng nhau hodc khic nhau duoc lya chon tir nhém flo, nhém hydroxy,
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nhém C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhom
heteroxyclyloxy. A 6t hon 12 nhém xyclobutyl, nhém xyclohexyl, nhém
xycloheptyl, nhém bixyclo[3.1.0]hexyl, nhém bixyclo[2.2.1]heptyl, hodc nhém
adamantyl, mdi mét trong sb cac nhom nay c6 th& dugc thé bang 1 d¢én 3 nhém
gidng nhau hoic khac nhau dugc lya chon tir nhém flo, nhém hydroxy, nhém
C1-C6 alkyl, nhém C1-C6 alkoxy, nhém aryloxy, va nhém heteroxyclyloxy; tbt
hon nita 1 nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém
bixyclo[3.1.0]hexyl, nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi mot
trong sd cac nhém nay c6 thé duoc thé bang 1 d¢én 3 nhém gidng nhau hosc khac
nhau duoc lua chon tir nhém hydroxy, nhém metyl, va nhom etyl.

Ngoai ra, A t8t hon 14 nhém xyclohexyl ma nhdém nay cé thé duogc thé
bang 1 dén 3 nhém giéng nhau hodc khic nhau dugc lya chon tir nhém flo,
nhém hydroxy, nhém C1-C6 alkyl, nhom C1-C6 alkoxy, nhém aryloxy, va
nhom heteroxyclyloxy.

Ngoaira, A t5t hon 12 nhém C3-C12 xycloalkyl ma nhém nay c6 thé duoc
thé bang 1 hoic 2 nhém C1-C6 alkyl gibng nhau ho#c khéc nhau, t5t hon nita 13
nhém C3-C12 xycloalkyl duoc thé bang 1 nhém C1-C6 alkyl, thdm chi tét hon
nita 1a nhém C3-C12 xycloalkyl dugc thé bing nhém metyl hodc nhém etyl.

Ngoai ra, A t5t hon 14 nhém xyclohexyl ma nhém nay coé thé dugc thé
bing 1 hodic 2 nhém C1-C6 alkyl giéng nhau hogc khac nhau, t6t hon nita 13
nhém xyclohexyl dugc thé bang 1 nhém C1-C6 alkyl, thdm chi t6t hon nira 13
nhém xyclohexyl duoc thé bing nhém metyl hoic nhém etyl.

Cu thé, A t6t hon 1a nhom:

[Cong thuc 21]
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tot hon ntta 1a nhom:

[Cong thirc 22]
CH,

thim chi t6t hon nita 1a nhém:

[Cong thirc 23]

t6t nhat 14 nhém:

[Cong thirc 24]

Y 13 nhém: -CH,-CHR’>-CH,-NHR® (trong d6 R’ 1& nguyén t hydro,
nhém C1-C6 alkyl, hoiic nhém C1-C6 alkoxy, va R® 14 nguyén tir hydro hodc
nhom tidn duge chit nhu duge xé4c dinh trong ban md t nay), -O-CHR’-CH,-
NHR? (trong d6 R’ 12 nguyén tir hydro, nhém C1-C6 alkyl, hodc nhém C1-C6
alkoxy, va R® 14 nguyén tir hydro hodc nhom tién duoc chit nhu duoc xac dinh

trong ban mo ta nay), hoac

[Cong thire 25]

NHR®
(Y
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(trong d6 R’ 13 nguyén tir hydro hodc nhém tién dugc chit nhu duge xac dinh

trong ban md ta nay, va * 1a vi tri thé).

Sau day, trudng hop trong d6 Y 1a nhém: -CH,-CHR’-CH,-NHR® (trong
d6 R’ 12 nguyén t& hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy, va RS
14 nguyén tr hydro hodc nhém tién duoc chét nhu duoc x4c dinh trong ban mé

t4 nay) s& duoc mo ta mot cach chi tiét.

R® 14 nguyén ti hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy va
t5t hon 13 nguyén tir hydro hodc nhém metyl, t6t hon nita 13 nguyén tir hydro.

R® 14 nguyén tr hydro hodc nhém tién dugc chét nhu dugce xac dinh trong
ban mo ta ndy. Trong trudng hop ndy, nhém tién duoc cht 12 nhém tién dugc
chét ctia nhém amino va 1a nhém C1-C6 alkanoyl ma nhém nay c6 thé duoc thé
bé“mg 1 dn 3 nhém giéng nhau ho#c khéc nhau dugc lya chon tir nhém amino,
nhém halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6
alkoxy, nhom aryl, va nhém heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma
nhom nay cé thé duge thé bing 1 ¢én 3 nhém gidng nhau ho#ic khéc nhau dugc
lya chon tir thém C1-C6 alkyl, nhém C2-C6 alkanoyloxy, nhom (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyloxycarbonyl ma nhém nay c6 th8 duoc thé bing 1 d¢én 3 nhém
giéng nhau hodc khac nhau dugc Iya chon tir nhom oxo va nhém C1-C6 alkyl; |
t8t hon 12 nhém phenylalanyl, nhém L-norleuxyl, nhém [(5-metyl-2-0xo0-1,3-
dioxol-4-yl)metoxy]carbonyl, nhém [1-(isobutyryloxy)etoxy]carbonyl, nhoém [1-
~ (2,2-dimetylpropanoyloxy)etoxy]carbonyl, nhém {1-
[(xyclohexylcarbonyl)oxy]etoxy} carbonyl, hodc nhém (1-

axetoxyetoxy)carbonyl.
Y t6t hon 13 nhém:
[Cong thic 26]

* ——CH;‘CHE—CHZ—NHZ

(trong do * 1a vi tri thé).
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Sau day, truong hop trong d6 Y 14 nhém: -O-CHR’-CH,-NHR® (trong d6
R’ 13 nguyén tr hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy, va R® 1a
nguyén tr hydro hodc nhom tién duoc chit nhu duoc x4c dinh trong ban mé ta

nay) s& dugc md ta mot cach chi tiét.

R’ 13 nguyén tir hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy va

t6t hon 12 nguyén tir hydro hodc nhém metyl, t6t hon nita 13 nguyén tir hydro.

R®1a nguyén tir hydro hodc nhém tién duoc chit nhu duoc xéc dinh trong
ban mé ta nay. Trong truong hop nay, nhém tidn duge chét 12 nhém tién duge
chét cia nhém amino va 13 nhém C1-C6 alkanoyl ma nhoém nay c6 thé dugc thé
bing 1 d&n 3 nhém gibng nhau ho#ic khac nhau dugc lya chon tir nh6m amino,
nhém halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6
alkoxy, nhém aryl, va nhém heteroxyclyl; nhom (C1-C6 alkoxy)carbonyl ma
nhém nay c6 thé dugc thé béﬂg 1 dén 3 nhém gidng nhau hodc khac nhau duge
lya chon tir nhém C1-C6 alkyl, nhém C2-C6 alkanoyloxy, nhém (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyloxycarbonyl ma nhém nay c6 thé duoc thé bang 1 dén 3 nhém
giéng nhau hodc khac nhau dugc lya chon tir nhém oxo va nhém C1-C6 alkyl;
t5t hon 1a nhém phenylalanyl, nhém L-norleuxyl, nhém [(5-metyl-2-oxo-1,3-
dioxol-4-yl)metoxy]carbonyl, nhém [1-(isobutyryloxy)etoxy]carbonyl, nhom [1-
(2,2-dimetylpropanoyloxy)etoxy]carbonyl, nhém {1-
[(xyclohexylcarbonyl)oxy]etoxy } carbonyl, hodc nhom (1-

axetoxyetoxy)carbonyl. R® t4t hon 14 nguyén tit hydro.

Sau day, trudng hop nay s& dugc md td mot cach chi tiét, trong d6 Y 1a

nhom:

[Cong thire 27]

NHR®
s
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(trong do R’ 13 nguyén tir hydro hoic nhém tién dugc chét nhu dugc xé4c dinh

trong ban md ta ndy, va * 1a vi tri thé).

R’ 14 nguyén tir hydro hodc nhém tién duge chit nhu duoc xéc dinh trong
ban mo ta nay. Trong trudng hop nay, nhém tidn duoc chit 13 nhém tién duogc
chét clia nhom amino va 1a nhém C1-C6 alkanoyl ma nhém nay ¢6 thé duogc thé
bé"lng 1 dén 3 nhém giéng nhau hodc khéc nhau dugc lya chon tir nhém amino,
nhém halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl, nhom C1-C6
alkoxy, nhém aryl, va nhém heteroxyclyl; nhom (C1-C6 alkoxy)carbonyl ma
nhém nay cé thé duge thé bang 1 dén 3 nhom gibng nhau hogc khac nhau dugc
lya chon tir nhém C1-C6 alkyl, nhém C2-C6 alkanoyloxy, nhom (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhom
heteroxyclylalkyloxycarbonyl ma nhém nay c6 thé duoc thé bang 1 dén 3 nhém
gibng nhau hodc khac nhau dugc lya chon tir nhém oxo va nhém C1-C6 alkyl;
t5t hon 1a nhém phenylalanyl, nhém L-norleuxyl, nhém [(5-metyl-2-0xo-1,3-
dioxol-4-yl)metoxy]carbonyl, nhém [1-(isobutyryloxy)etoxy]carbonyl, nhém [1-
(2,2-dimetylpropanoyloxy)etoxy]carbonyl, nhém {1-
[(xyclohexylcarbonyl)oxy]etoxy} carbonyl, hodc nhém (1-

axetoxyetoxy)carbonyl. R’ t6t hon 14 nguyén t hydro.
Y t6t hon 12 nhém

[Cong thic 28]

NHR’
* —N 7“

(trong do R’ 1a nguyén t& hydro ho3c nhom tién dugc chit nhu duge xac dinh

trong ban mo ta nay, va * 1a vi tri thé), t6t hon nita 14 nhém:

[Cong thic 29]
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.NH
* —N 7 2

(trong d6 * 13 vi tri thé).

Y tét hon 14 nhém: -CH,-CHR’-CH,-NHR® (trong @ R’ 14 nguyén tir
hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy, va R® 14 nguyén tir hydro

hodc nhém tién dugc chit nhu duoc xéc dinh trong ban mé ta nay).

mdi mét R, R%, va R? ddc l4p 12 nguyén t hydro, nhom flo, hodc nhom
C1-C6 alkyl. T4t ca trong sé R!, R% va R® tbt hon déu 1a nguyén tir hydro. Trong
truong hop nay, nhém C1-C6 alkyl tét hon 1a nhom metyl.

R* 14 nguyén tir hydro hodc nhém tién dugc chit nhu duge x4c dinh trong
ban mé ta nay. Trong trudong hop nay, nhém tidn duge chét 1a nhém tién duge
chét clia nhém carboxy va 1a nhém [(isopropoxycarbonyl)oxy]etyl, nhém C1-C6
alkyl ma nhém nay cé thd duoc thé bing 1 dén 3 nhém gidng nhau ho#c khac
nhau dugc lwa chon tr nhém C2-C6 alkanoyloxy, nhom (C3-C6
xycloalkyl)carbonyloxy, va nhém aryl; hodc nhém heteroxyclylalkyl ma nhom
nay co thé dugc thé bing 1 dén 3 nhém gidng nhau hozc khic nhau duge lya
chon tir nhém oxo va nhém C1-Cé6 alkyl; t5t hon 13 nhém benzyl ho#ic nhém

[(isopropoxycarbonyl)oxy]etyl. R* t6t hon 13 nguyén tt hydro.

Céc vi du uu tién déc biét v& hop chét c6 cong thirc chung (I) bao gdm céac
hop chit sau day: ‘
axit 5-amino-2-[(1-xyclohexyl-1H-imidazol-4-yl)metyl]valeric,
axit 5-amino-2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric,
axit 5-amino-2-{[1-(4-etylxyclohexyl)-1H-imidazol-4-yllmetyl} valeric,
axit 5-amino-2-{[1-(3-etylxyclobutyl)-1H-imidazol-4-ylJmetyl} valeric,
axit 5-amino-2-{[1-(3-metylxyclobutyl)-1H-imidazol-4-ylmetyl} valeric,
axit 5-amino-2-({1-[(1R,3s,5S)-bixyclo[3.1.0]Thexan-3-yl]-1H-imidazol-4-
yl}metyl)valeric,
axit 5-amino-2-{[1-(4-hydroxyxyclohexyl)-1H-imidazol-4-ylmetyl}valeric,
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axit 5-amino-2-{[1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric,

axit 5-amino-2-{[1-(3-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric,

axit 5-amino-2-[(1-xycloheptyl-1H-imidazol-4-yl)metyl]valeric,

axit 5-amino-2-({1-[exo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-
yl}metyl)valeric,

axit 5-amino-2-({1-[endo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-
yl}metyl)valeric,

axit 2-[(1-adamantan-2-yl-1H-imidazol-4-yl)metyl]-5-aminovaleric,

axit 5-amino-2-{[1-(4-phenoxyxyclohexyl)-1H-imidazol-4-yl]metyl}valeric,
benzyl 5-amino-2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valerat,
axit 2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]metyl}-5-(L-
phenylalanylamino)valeric,

axit 2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-yl|metyl}-5-(L-
norleuxylamino)valeric,

axit 2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl }-5-({[(5-metyl-2-oxo-
1,3-dioxol-4-yl)metoxy]carbonyl }amino)valeric,

axit 5-({[1-(isobutyryloxy)etoxy]carbonyl }amino)-2-{[1-(4-metylxyclohexyl)-
1H-imidazol-4-yl]metyl}valeric,

1-[(isopropoxycarbonyl)oxy]letyl 5-({[1-(isobutyryloxy)etoxy]carbonyl }amino)-
2-{[1-(4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valerat ,

axit 5-({[1-(2,2-dimetylpropanoyloxy)etoxy]carbonyl} amino)-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric,

axit 5-[({1-[(xyclohexylcarbonyl)oxy]etoxy } carbonyl)amino]-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric,

axit 2-(2-aminoetoxy)-3-[1-(4-metylxyclohexyl)-1H-imidazol-4-yl]propionic,
axit 2-[(1R)-2-amino-1-metyletoxy]-3-[1-(4-metylxyclohexyl)-1H-imidazol-4-
yl]propionic, va

axit  2-[(3S)-3-aminopyrolidin-1-y1]-3-[1-(4-metylxyclohexyl)-1H-imidazol-4- |
yl]propionic.
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Sau diy, cac quy trinh san xudt tiéu biéu cta hop chét theo séng ché s&
duoc mé td. Tuy nhién, séng ché khong bi giéi han béi cac quy trinh nay theo
bét ky céch thirc nio.

Quy trinh san xuét 1
Hop chét c6 cong thitc chung (I) hodc muéi hodc solvat ctia hop chit nay

" ¢6 thé dugc tao ra, vi du, béng quy trinh sau day:

[Céng thire 30]
PG’ PG’
Ne_ N
PG ~pG2
Xycloalkyl héa @\ PG
5
H\ 3 R > 3 Rs
NL\ . O\ 3 N \ R O\ 3
=N K, F¢ sy PG
R' R°0O e R RO

(I ()

Loa1 bo nhom bao vé

Goss

(la)

trong do A, R!, R% R?, va R’ nhu duoc x4c dinh & trén; PG' 1a nhém bao v8 cia
nhom amino; PG 14 nguyén tir hydro hodc nhém bao vé ctia nhém amino; PG’
12 nhém bao vé clia nhém carboxy; va A-LG 1a tic nhén alkyl héa hodc rugu
duoc mo ta sau.

Theo quy trinh séan xuét ndy, nguyén ti nito & gbc imidazol ctia hop chét
(II) dugc xycloalkyl hda d& tao ra hop chét (III), va cac nhém béo vé trong hop
chét (ITT) c6 thé duoc loai bo thém dé tao ra hop chat (Ta).
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Phan g xycloalkyl héa 1&, vi du, phan ng ma thdng qua phéan Gng nay,
hop chét (III) duoc tao ra tir hop chét (IT) va tic nhan alkyl hoa A-LG (LG la
nhém roi chuyén) véi su ¢6 mit cia kiém. Céc hydrocacbon khong vong, vong,
hodc thom ho#c dung méi khdng proton phén cuc, vi duy, tetrahydrofuran, N,N-
dimetylformamit, hodc dietoxyetan, hogc dung méi két hop cua cac dung méi
nay cé thé duogc str dung 1am dung mdi phan ung. Vi duy, xesi cacbonat hodc
natri hydrua c6 thé duoc st dung lam kiém. Alkyl halogenua (vi dy, A-I hodc A-
Br) hoc este cla axit sulfonic cia ruou (vi du, A-OSO,CHj hoéc A-OSO,CF»)

c6 thé duoc st dung 13m tac nhan alkyl héa.

Phuong phap khac ciia phan Ung xycloalkyl hoa 1a phuong phdp ma nho
phuong phép nay, hop chéit (I) va rugu A-LG (LG la nhém hydroxy) duoc
ngung tu bang phan tmg Mitsunobu d8 tao ra hop chét (IIT). Phuong phép st
dung dietyl azodicarboxylat (DEAD) va triphenylphosphin (Synthesis, 1981, p.
1) thong thuong dugc biét 13 phan tmg Mitsunobu. Trong truong hop nay,
phuong phdp st dung (xyanometylen)tributylphosphoran (CMBP) hoéc
(xyanometylen)trimetylphosphoran (CMMP) 1a dugc vu tién. Qua trinh san xudt
c6 thé dat duoc bing viée tham khdo céc tai liéu sau: 1) Tetrahedron Lett., 1995,
Vol. 36, p. 2529; va 2) Tetrahedron Lett., 1996, Vol. 37, p. 2463.

Nhém bao vé bat ky thong thudng dugce st dung lam nhém bao vé cia cac
nhém amino trong tong hop hop chét hitu co, cu thé 13 tdng hop peptit, c6 thé
dugc str dung 1am nhém béo vé ciia nhém amino. Vi du cu thé vé cac nhom bao
vé ¢6 thé bao gdm: cdc nhém alkoxycarbonyl nhur cdc nhém tert-butoxycarbonyl,
metoxycarbonyl, va etoxycarbonyl; cdc nhém arylmetoxycarbonyl nhu cac
nhém benzyloxycarbonyl, para-metoxybenzyloxycarbonyl va para (hoéc ortho)-
nitrobenzyloxycarbonyl; cdc nhém arylmetyl nhu cdc nhoém benzyl, 4-
metoxybenzyl, va triphenylmetyl; cac nhém alkanoyl nhu cac nhom formyl va
axetyl; cic nhém aroyl nhu nhém benzoyl; va cdc nhém arylsulfonyl nhu cac
nhém 2,4-dinitrobenzensulfonyl va ortho-nitrobenzensulfonyl. Cac nhém bao vé

clia nhém amino nay c6 thé duge lya chon theo, vi du, cdc dac tinh cta hop chat
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ma nhém amino cta né cin duge bao vé. Dé loai bd cac nhém bao vé, cac chét
phan ing hoéc cac diéu kién c6 thé duoc lya chon theo mdi mot nhém bao vé.

Céc vi dy vé nhém bao vé cua nhém carboxy bao gém cac nhém alkyl,
aryl, va arylalkyl este. C4c nhém bao vé ctia nhom carboxy nay cé thé duoc lya
chon theo, vi duy, cac déc tinh cta hop chit ma nhém carboxy cua no can dugc
béo vé. Bé loai bd cic nhom bao vé, cac chét phan rng hodc cac diéu kién c6 thé
duoc lua chon theo mdi mot nhom bao vé.

Céc vi du vé tai liéu tham khao v& bao vé/loai b bao vé cia cac nhom
amino va carboxy cé thé bao gdm Greene, T.W., Wuts, P.G.M., Protective
Groups in Organic Synthesis (1999), 3rd Ed., Wiley-Interscience.

Hop chét (IT) ¢6 thé duoc tao ra béng céc phan tmg da biét st dung chét c6
san trén thi truong hodc da biét. Qua trinh san xuét cé thé dat duoc nhd tham

khao, vi du, tai liéu J. Med. Chem., 2007, Vol. 50, p. 6095.
Quy trinh san xuét 2

Hop chét (I) theo sang ché ciing c6 thé dugc tao ra bing quy trinh sau day:

[Cong thuc 31]
PG’
|
20 1 N-pg2
phan rng ngung tu PG
Knoevenagel hoéc phan N<pg? 1 R®
T 11 R P O\ 3
NI\ 1 g Wittie @ r®  va/hodc I PG
R > NN =
\\:"?\g PG’ PG' W S N
' ' R' O
N\ 2 a N\ 2
(V) pg? hoic PG (Vila) @ (Viib)
R® R®
EtO
HO < 3 N 0. 3
PG eto—F PG . s
5 0 uo Phén tmg khtr
V) (V1)
Pe'
NH2 . 9 r 9 A N\PGZ
@ Loai bo nhém bao vé @ .
R® - NN
N7 OH < Opg?
s NI
NCT D R' O

(Ib) (vin)
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trong d6 A, R', R’, PG, PG* va PG’ nhu dugc xé4c dinh & trén.

Céc hop chét (VIIa) va/hodc (VIIb) cé thé dugc tng hop bing phan ung
ngung tu Knoevenagel hodc phan img Wittig vd1 hop chat (IV) lam nguyén lidu
khoi dau. Olefin ciia céc hop chét thu duoc (VIIa) va/hodc (VIIb) duge khir dé
tng hop hop chét (VIII), va cdc nhém bao vé trong hop chit (VIIT) ¢6 thé dugce
loai bd d& tao ra hop chét (Ib).

Trong trudong hop ndy, phan tmg ngung tu Knoevenagel 1a phan ing ma
théng qua phan Ung nay, hop chét (V) c6 metylen hoat dong va hop chét IV) c6
nhém carbonyl dugc ngung tu vdi sy c6 mit cia chit xtc tac amin dé tao ra cac
hop chét (VIIa) va/hodc (VIIb), 14 céc este o,B-khong no. Phan tmg tach nhom
carboxyl x4y ra bang cach gia nhiét dén nhiét d6 trong phong hodc 100°C dé tao
ra axit carboxylic khéng no. Piperidin thong thuong dugc st dung lam chét xic
tac. Qua trinh sén xuét c6 thé dat duoc béng viéc tham khdo cac tai liéu sau: 1)
Org. React. 1967, Vol. 15, p. 204; 2) Comprehensive Organic Synthesis, 1991,
Vol. 2, p. 341; va 3) WO200878330.

Trong trudng hop nay, phan tmg Wittig 1a phdn ing ma théng qua phéan
ung nay, hop chét (VI) c6 nhém phosphoryl va hop chét (IV) ¢6 nhém carbonyl
dugc phan tmg véi sy cd mét cia kidm dé tao ra cac hop chit (VIIa) va/hosic
(VIIb), cac hop chét nay 14 céc este o, khong no. Natri hydrua, natri metoxit,
kali cacbonat, hodc tuong tu co thé duoc st dung lam kiém. Theo céch lua chon,
kiém nhu 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc trietylamin c6 thé
duoc st dung két hop véi lithi clorua. Céc ruou, tetrahydrofuran, 1,2-
dimetoxyetan, dimetyl sulfoxit, axetonitril, hodc rugu tuong tu ¢ thé dugc st
dung 1am dung mdi. Nhiét 6 phan tng co6 thé duoc lua chon 1am nhiét d6 thich
hop cho céc chat nén, va phan img c6 thé duge thyuc hién & nhiét d6 tir -78°C dén
nhiét d6 trong didu kién héi luu.

Trong trudng hop ndy, phan tmg khr 14 phan ing ma théng qua phan img
nay, cac hop chét (VIIa) va/hodc (VIIb) duge hydro hoa thanh hop chét (VIII)

st dung chét xuc tac di thé. Vi du, nudc, metanol, etanol, etyl axetat, hodc axit
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axetic ¢6 thé dugc st dung 1am dung mdi. Paladi-cacbon (Pd/C), chét xuc tac
Pearlman (Pd(OH),), Raney niken, chét xuc tic Adams (PtO,), hodc tuong tu co

thé duoc sir dung lam chét xuc tac.

Céc nhom bao v& va viée loai bé cac nhém bao vé nay nhu dugc mo ta

trong Quy trinh san xuét 1.
.Quy trinh sén xuét 3

Hop chét (I) theo séng ché ciing c6 thé dugc tao ra béng quy trinh sau day:

[Cong thure 32]
1) Phan ing aldol

R 2)Phining ,

‘ Z’K‘ loai nudc

4.“ +. t N ) — N

ypet

Q
P9,

/.[‘N”z Phén (g thily phan
z ' "

o (Loai bo bo vé)
dc) oy

trong 4o A, R!, va R” nhu dugc x4c dinh & trén; PG 13 nguyén t hydro hoic
nhém bao vé clia nhém amit; va Z 13 nguyén tt oxy hodc nhom metylen.

Hop chit (IV) va hop chét (IX) c6 thé dugc cho tién hanh phén tng aldol
va phan tmg loai néc dé tao ra cdc hop chét (Xa) va/hodc (Xb). Olefin clia céc
hop chét (Xa) va/hoiic (Xb) thu duge dugc khir @& tong hop hop chét (XI), hop
chét nay sau d6 cé thé duogc hiy phan 8 tao ra hop chét (Ic).

Céc vi du vé& nhém bao vé ctia nhém amit trong hop chit (IX) bao gdm cac
nhém alyl, tert-butyl, para-metoxybenzyl, benzyloxymetyl, metoxymetyl, va
tert-butoxycarbonyl. Vi du v& cac tai lidu tham khao lién quan dén bao vé/loai

" bo bao vé& clia cac nhém bao vé ndy co thé bao gom tai liéu Greene, T.W., Wuts,
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P.G.M., Protective Groups in Organic Synthesis (1999), 3rd Ed., Wiley-

Interscience.

Trong trudng hop ndy, phan Umg aldol 13 phan Ung ma théng qua phan
ting nay, hop chét (IX) & dang hop chét hoat tinh-CH va hop chat (IV) cé nhém
carbonyl duogc lién két v&i nhau véi su c6 mit cia kiém manh dé thu duogc hop
chét B-hydroxycarbonyl. Vi dy, cacbonat cta kim loai kiém hozc kim loai kiém
thd (vi du, natri cacbonat hoic kali cacbonat), kim loai kiém alkoxit (vi du, natri
etoxit hoic kali butoxit), kim loai kiém hydroxit (vi dy, natri hydroxit hoac kali
hydroxit), kim loai kiém hydrua (vi du, natri hydrua hodc kali hydrua), hodc
kiém kim loai hitu co nhu alkyllithi (vi dy, n-butyllithi), dialkylaminolithi (vi dy,
lithi diisopropylamit), hodc bissilylamin (vi du, lithi heXametyldisilazit) c6 thé
duoc stir dung lam kiém manh. Cac hydrocacbon khéng vong, vong, hodc thom,
céc ruou, hodc dung méi khong proton phén cuc, vi du, tetrahydrofuran, N,N-
dimetylformamit, hodc dietoxyetan, hodc dung moi két hgp cla cac dung mdi
nay c6 thé dugc sir dung lam dung m6i phan tng. Nhiét d6 phan mg c6 thé ndm

trong khoang tur xép xi -78°C dén nhiét d6 trong phong.

Phén Ung loai nudc 1a phan Umg ma thdng qua phén ung nay, nhom
hydroxy trong hop chét B-hydroxycarbonyl thu dugc bing phan tmg aldol duoc
xu ly béng metansulfonyl clorua hodc benzensulfonyl clorua hogc tuong tu &
nhiét d6 nim trong khoang tu -78°C d@én 50°C véi sy cb6 mit cla trietylamin
trong dung moéi tro va sau dé dugc xir ly thém bang kiém d& tao ra hop chét (X).
Vi du vé& dung mdi tro bao gbm: cac dung méi alkyl halogenua nhur diclometan,
cloroform, v& cacbon tetraclorua; cidc dung mdi ete nhu tetrahydrofuran, 1,2-
dimetoxyetan, va dioxan; cdc dung mdi thom nhu benzen va toluen; va cac dung
mdi amit nhu N,N-dimetylformamit, N,N-dimetylaxetamit, va N-
metylpyrolidin-2-on. Ngoai cdc dung moéi ndy, cac dung mdi sulfoxit nhur
dimetyl sulfoxit va sulfolan, cic dung moi keton nhur axeton va metyl etyl keton,
hodc axetonitril, ho#c tuong tu co6 thé dugc st dung trong mét ) truong hop.

Kidm t6t hon 13 kidm hitu co nhu pyridin, 2,6-lutidin, colidin, 4-
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dimetylaminopyridin, trietylamin, N-metylmorpholin, diisopropyletylamin, hogc
1,8-diazabixyclo[5.4.0Jundec-7-en (DBU). Phan ung loai nudce co thé dugc tién

hanh duéi cac diéu kién phan tng aldol trong mot sé truong hop.

Phan ung khir ¢6 thé duoc thuc hién theo phuong phap duge md ta trong

Quy trinh sén xuét 2.

Phan tmg thiy phén 13 phén Gtng ma théng qua phan umg nay, vong lactam
ctia hop chét (XI) duge thily phén bing axit d8 thu duogc hop chit (Ic). Vi du vé
céc diéu kién phan Ung cu thé bao gbm gia nhiét t&i nhiét 4o hdi luu st dung
axit clohydric dic. Xem trong tai liéu tham khao sau: J. Org. Chem., 1996, Vol.
61, p. 4990.

Khi PG* 1a nhém bao vé ciia nhém amit ma nhém nay cé thé duoc loai bd
bao vé trong céc diéu kién axit, phan ng loai bd bao vé cling c6 thé dat dugc
trong cac didu kién duogc thé hién & trén. Khi nhém nay 14 nhém bdo vé ma
khong thé loai bd bao vé dugc trong céc didu kién axit, cac chét phan tmg hodc
céc didu kién c6 thé duge lwa chon theo nhém bao vé. Vi du vé cac tai liéu tham
khao c6 thé bao gém Greene, T.W., Wuts, P.G.M., Protective Groups in Organic
Synthesis (1999), 3rd Ed., Wiley-Interscience.

Hop chit (IX) ¢6 thé dwoc tao ra bing cic phan tmg da biét st dung chit
6 san trén thi trudng hodc da biét. Qué trinh sén xuht c6 thé dat duoc bang viée

tham khao tai liéu, vi dy, Org. Lett, 2009, Vol. 11, p. 5410.
Quy trinh sén xudt 4
Hop chit (T) theo séng ché ciing c6 thé dugc tao ra bing quy trinh sau ddy:

[Cong thirc 33]
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R H Brom hoéa @ 3 Br
oy et o oy°
=~ P

SN _ — S *PG’
R RO R" R’ O
(XI1) (X1
PG\
N-PG?
(—S lmkyl héa
N
H
(XIV)
]
NH, PG\ |

N—
@ { S Loai bo bao vé [_S PG
3 N -
o™ ®N =Y
\< N

= Y

N 3

R" RO N g G
(Id) (XV)

trong d6 A, R', R%, R?, PG', PG® va PG’ nhu duoc xé4c dinh & trén.

Hop chét (XII) dugc brom héa dé téng hop hop chdt (XIII), va hop chat
(XIV) c6 thé duoc alkyl héa bing hop chat (XIII) 1am téc nhén alkyl héa dé tong
hop hop chit (XV). C4c nhém bao vé trong hop chat (XV) thu duge c6 thé duoc
loai b d8 tao ra hop chét (1d).

Phén mg brom héa 1 phan tmg ma thong qua phén tng nay, vi tri a-cta
nhém carbonyl trong hop chit (XII) dugc brom hoéa mét cach chon loc dé thu
duogc hop chét (XIII). B6i v6i muc dich nay, hop chét (XII) c6 thé dugc chuyén
dbi tam thoi thanh silyl enol ete va sau d6 dugc xur ly béng brom hodc N-
bromosucxinimit (NBS) @8 thu dugc hop chéit mong muén. Qua trinh san xut
c6 thé dat dugc nho tham khao tai liéu sau: Tetrahedron Asymmetry, 1995, Vol.
6, p. 2291.

Phan tmg alkyl héa 13 phan mg ma thong qua phén Ung nay, hop chét
(XV) dugc tao ra tir hgp chit (XIV) va hop chét (XIIT) 1am tic nhan alkyl héa,
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vi du, v&i su c6 mat cla kiém. Céc hydrocacbon khdng vong, vong, hodc thom
hoic dung moi khéng proton phén cuc, vi du, tetrahydrofuran, N,N-
dimetylformamit, hodc dietoxyetan, hodc dung mdi két hop cua cac dung moi
ndy c6 thé duoc st dung 1am dung mdi phan tmg. Vi dy, kiém hitu co nhu
pyridin,  2,6-lutidin, colidin, 4-dimetylaminopyridin,  trietylamin, N-
metylmorpholin, diisopropyletylamin, hodc 1,8-diazabixyclo[5.4.0]undec-7-en
(DBU) ¢6 thé dugc sir dung 1am kiém.

Céc nhom béao vé va viée loai bd cac nhom bao vé€ nay nhu duge md ta

trong Quy trinh san xuét 1.

Hop chét (XIV) c6 thé duogc tao ra bang cic phan tmg da biét str dung chét

¢ sin trén thi trudng hoic da biét.
Quy trinh séan xuét 5

Hop chét (IV), hop chét trung gian cta hop chat theo sang ché, co thé

duoc tao ra, vi dy, béng quy trinh sau day:

[Cong thic 34]
Khir, -
TN .

PN SLr déng Vbng ( A \l oxy hoéa 6>\N
(3, Sedomevomg (n) T Ny
~TNH \§N7\cooa Nd
{XV1) CN” GO (XVIT) {iva)

Xvit)

/__q A
P
< A>\ N Oxy héa @}
pa N WL \ \NJ

’R‘Ia |
s=py ] ‘\\;?\rR a
© , OH
(IVb} (X1X)

trong d6 A nhu dugc xéc dinh & trén; R'* 13 nhém C1-C6 alkyl; va M biéu thi Li
hodc MgBr hodc tuong tu.

Hop chit (XVI) ma c6 sin trén thi trudng hodc duoc tdng hop st dung
phuong phap d biét c6 thé duge phin tmg véi hop chét (XVII) (Liebigs
Annalen der Chemie, 1979, p. 1444) dé cau tric vong imidazol dé tdng hop hop
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chét (XVIII). Qu4 trinh san xuét c6 thé dat dugc nhd tham khéo tai liéu sau: Org.
Lett. 2002, Vol. 4, p. 4133.

Hop chat (XVIII) thu dugc duge khir thinh rugu bic nhat bing phan tng
khr sir dung kim loai hydrua trong dung moi tro, va rugu béc nhét sau d6 c6 thé
duoc oxy hoa thanh aldehyt 8 tao ra hop chét (IVa). Vi du vé kim loai hydrua
~ bao gbdm lithi nhém hydrua, lithi bohydrua, natri bis(2-metoxyetoxy)nhom
hydrua, va natri bohydrua. Phuong phép oxy héa dé biét trong linh vue, tic 13,
phuong phap oxy héa PCC, phuong phép oxy hoa PDC, phuong phép oxy hoéa
Swern, phuong phip oxy héa TPAP, phuong phép oxy hoa Dess-Martin,
phuong phép oxy héa TEMPO, phuong phap oxy hoa Mukaiyama, hodc phuong
phéap tuong tu co thé duoc str dung 1am phuong phép oxy héa. Trong sb nay,
phuong phép oxy héa TEMPO la dugc uu tién. Qua trinh san xudt c6 thé dat
duoc nhd tham khao tai liéu sau: Org. Lett. 2003, Vol. 5, p. 285.

Theo cach lya chon, hop chét (XVIII) cling c6 thé duoc chuyén héa truc
tiép thanh hop chét (IVa) nhd thyc hién phan tmg & nhiét do thip st dung kim
loai hydrua thich hop. Trong truong hop nay, cac vi du vé kim loai hydrua bao
gdm diisobutyl-nhdm hydrua.

Hop chét (IVa) thu dugc co thd dugc xtt 1y bang lithi hiru co hodc hop
chét magie hitu co R'“M d& thu dugc hop chit (XIX). Vi du v& hop chat lithi
hitu co hodc hop chit magie hitu co ¢6 thé bao gbm: alkyllithi nhu metyllithi,
etyllithi, propyllithi thuong, butyllithi thuong, isobutyllithi, sec-butyllithi, tert-
butyllithi, pentyllithi thuong, isopentyllithi, va neopentyllithi; va alkyl magie
nhu metyl magie bromua, etyl magie bromua, propyl magie bromua, isopropyl
magie bromua, butyl magie bromua thuong, isobutyl magie bromua, sec-butyl
magie bromua, tert-butyl magie bromua, va metyl magie iodua. Cac
hydrocacbon thom (vi du, toluen hodc benzen), cac hydrocacbon vong béo hoédc
phan nhanh (vi dy, propan, butan, pentan, hexan, heptan, hodc xyclohexan),
hodc dung mdi ete (vi dy, dietyl ete hodc tetrahydrofuran), hodc tuwong tu cé thé

‘duoc st dung lam dung méi phan tmg. Nhiét 49 phan tmg ot hon 12 tir -78°C
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dn nhiét d6 trong phong. Tir hop chét (XIX) thu dugc, hop chét (IVb) c6 thé
duoc tao ra bang phuong phap oxy héa da biét trong linh vuc. Phuong phap oxy
héa PCC, phwong phdp oxy héa PDC, phuong phdp oxy hoa Swern, phuong
phép oxy héa TPAP, hodc tuong tu co thé duoc st dung 1am phwong phép oxy
héa. Vi du, carbonyl c6 thé dugc tbng hop tir ruou théng qua phén Ung oxy héa
dua trén phuwong phip oxy héa TPAP nho tham khao tai liéu Synthesis, 1994, p.
639.

Quy trinh san xut 6

Trong sb céc hop chét (I) theo séng ché, hop chat chira nhém tién dugc

chét duoc dua vao trong d6 cé th duoc tao ra bang quy trinh sau day:

[Cong thic 35]
PG!
N A NH2
-~ { PG*  Loaibdbaové [
A} A NRS e ( A >\ SRS
C,//‘\ N 4\>\ RY 0O e N /‘%\‘.\ Rs“ 9]
O G RO PSS
RR2 0 R'R? 0
) (xX)
R62.0H Chuyén nhém
holic amin thanh
R 6! tién chét
H N
- { R® [ 0aibd baové R
( A \ < TRS ettt ( A\ ~ RS
\ Ay RS I \\ PN Rsi)[
e’ N \}'\ ;; OH ~ L "/'\ P O“PGS
W KUY =N K, T
R1R2 O R R O
Chuyén nhém (12} XXD)
carboxy thanh \ Chuyén nhém .
tién chét N amin thanh R a:DH
. tién chit hose Nty

R* OH : ROy 3 -
hoic \ { ;’\ RS

P L’ Rﬁa = R‘ R2 6
-
<:,)N\ R o )
\.. }\&" *\ﬂxo Rda
N gPR2 6
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trong d6 A, R', R% R®, R®, PG, PG, v& PG® nhu duge xédc dinh & trén; R™ va
R® 13 c4c nhém tidn duoc chét; va LG' va LG? 13 c4c nhom roi chuyén.

Nhém bdo vé ciia nhém amino trong hop chét (IIT) thu duoc bing Quy
trinh san xut 1 c6 thé duoc loai bé @& thu dugc hop chét (XX). Nhém amino
clia hop chit (XX) duoc chuyén dbi thanh tién duoc chét dé tong hop hop chat
(XXI), va nhém bio vé ciia nhém carboxy trong hop chét (XXI) c6 thé duogc loai
bd dé tao ra hop chit (Te) & dang tién dugc chét. |

Ngoai ra, hop chét (Ie) c6 thé duoc tao ra truc tiép bang cach chuyén héa

hop chét (Ia) thanh tién duge chét.

Nhom carboxy cua hop chét (Ie) thu duoc cb thé dwoc chuyén hoéa thém
thanh tién dugc chét ¢ tao ra hop chét (If).

Déi voi cac nhom bao vé va viée loai bo cidc nhom bao vé nay, cdc nhom
bao vé nhu duge mod ta trong Quy trinh san xuht 1 c6 thé duoc lra chon, va cdc
chét phan tmg hoic cac didu kién thich hop cho mdi mét nhém bao vé co thé

dugc lua chon dé tach (loai bd bao vé) cac nhém bao vE.

Phén tng chuyén héa nhém amino thanh tidn duoc chét 1a phan ing ma
théng qua phan Ung nay, hop chét (XXI) thu dugc bang phéan Ung ngung tu cla
hop chit (XX) va hop chét R*-OH. Phan {ng ngung tu bat ky duge sir dung
trong tdng hop peptit thong thuong cé thd duoc st dung. Vi du vé tc nhén
ngung tu bao gbm N,N'-dixyclohexylcarbodiimit (DCC), 1-etyl-3-(3-
dirqetylaminopropyl)carbodiimit hydroclorua (EDC-HCI), 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholin ~ clorua hydrat (DMT-MM), (1H-
benzotriazol-1-yloxy)tris(dimetylamino)phosphoni hexaflophosphat (BOP), va
1- [bis(dimetylamino)metylen] -1H-benzotriazolin-3-oxit hexaflophosphat
(HBTU). Qua trinh san xuét c6 thé dat duoc nhd tham khéo tai lidu, vi du,
Tetrahedron, 2004, Vol. 60, p. 2447.

Trong phuong phép khac dé chuyén héa nhém amino thanh tién dwoc chét,
hop chét (XX) va hop chét este hoat tinh R®LG' c6 thd duoc ngung tu dé thu

-52-



19905

duoc hop chéit (XXI). Vi du vé LG' bao gdm cac nhém p-nitrophenyloxy,
pentaflophenyloxy, va clo. Phuong phép cho phan g ngung tu clia amin va
este hoat tinh dugc sir dung trong tdng hop peptit thong thudng cd thé duoc sit
dung.

Hop chét (Ia) ciing c6 thé duge ngung tu v6i R®-OH hodc R®LG' theo
c4ch twong tw nhu trong phuong phap nhu trén 8 truc tiép tao ra hop chét (Te).

Phén Ung chuyén héa nhém carboxy thanh tién duoc chét 14 phan tmg ma
théng qua phan Umg nay, hop chét (Ie) va hop chét ruou R*-OH duge ngung ty
@ thu duoc hop chit (If). N,N'-dixyclohexylcarbodiimit (DCC), N,N'-
diisopropylcarbodiimit (DIC), hodc twong tu c6 thé duoc str dung iém tac nhan
ngung tu. Kha ning phan tng dugc cai thién nho bd sung trudc mdt lugng xtc

tac cla 4-dimetylaminopyridin (DMAP) vao hé théng.

Theo phuong phép khac d& chuyén hoéa nhém carboxy thanh tién duogc
chét, hop chat (Ie) va hop chit R*®-LG?, ddy 12 tic nhan alkyl héa, c6 thé duge
phén Ung trong cac didu kién kiém dé thu dugc hop chét (If). Trong trudng hop
nay, cac vi du vé LG? bao gdm cac nhém iodo va bromo. Theo cach lya chon,
este clia axit sulfonic cta ruou (vi du, R*-0S0,CH;hodc R*-0S0,CF;) c6 thé
dugce st dung lam R*.LG% Nudc, tetrahydrofuran, N,N-dimetylformamit, hodc
dietoxyetan,‘hoéc tuong tu, hodc dung moi két hop clia cac dung mdi nay co6 thé
dwoc st dung 1am dung mdi phéan tmg. Vi dy, cacbonat cia kim loai kiém hosc
kim loai kiém thd nhu natri cacbonat, natri bicacbonat, kali cacbonat, hodc kali

bicacbonat c6 thé dugc st dung 1am kiém.
Quy trinh sén xuét 7

Trong sb cc hop chét (I) theo séng ché, hop chét chira nhém tién duge

chit duoc dua vao trong d6 c6 thé dugc tao ra theo phuong phép sau:
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[Cong thtrc 36]
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trong 46 A, R!, R%, R}, R*, R®, PG', PG?, PG’ va LG” nhu dugc xéc dinh & trén.

Nhom bao vé ciia nhom carboxy trong hop chét (IIT) thu duoge trong Quy
trinh san xuét 1 c6 thé duoc loai bd d tao ra hop cht (XXII). Sau d6, nhém tién
duoc chit duge dua vao nhém carboxy cia hop chét (XXII), va nhém bao vé
cho nhém amino ctia n6 c6 thé dugc loai bd dé tao ra hop chét (Ig) & dang tién
duoc chét.

DPébi v6i cidc nhom bao vé va viée loai bd cac nhdm bao vé¢ nay, cdc nhoém
bao vé nhu dugc md ta trong Quy trinh san xuét 1 c6 thé duoc lua chon, va cic
chét phéan ung hodc cac diéu kién thich hop cho mdi mot nhém bao vé cb thé

duoc lra chon dé tach (loai bd béo vé) cdc nhdm bao vé.

Phan ung chuyén héa nhém carboxy thanh tién dugc chét cé thé duoc

thyc hién nhd tham khao phuong phép dugc mé ta trong Quy trinh san xuét 6.
Quy trinh san xuét 8

Trong sb cac hop chét (I) theo sang ché, hop chét chira nhém tién dugc

chit duoc dua vao trong d6 co thé duoc tao ra theo phuong phép sau:
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(XXV)

trong d6 A, R', R, R%, RY, R", R®, R, PG', PG’ va PG’ nhu dwoc xé4c dinh ¢ trén,

véi didu kién R* va R® dong thoi khong phéi 12 nguyén tit hydro.
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Hop chét (Th) hoic (Ii) & dang tién dugc chit c6 thé duoc tao ra tlr cac hop
chét (Ic), (XXIV), (Id), va (XXV) theo céch tuong ty nhu trong Quy trinh sén
xuét 6 hodc 7.

Hop chét (XXIV) va hop chét (XXV) ¢ thé dwoc tao ra bing cich dua
nhém bao v& vao céc hop chét trung gian tdng hop hoic cac san phim cubi duge

minh hoa trong cac Quy trinh san xuét 3 va 4.

Quy trinh san xuét 9

[Cong thire 38]
i~
Nepg?
5
LG® " '?G1 IIDG1
Vv
(XXVID N\ pg? Nopg?
o o Alkyl hda R? Thuy phén s
PG*” “PG’
HO o.
\g/\[c])/ pa*° ©-pg* PG’
o © o O
(XXVI) (XXVII) W)

trong d6 R®, PG', PG?, va PG’ nhu dugc x4c dinh ¢ trén; va LG’ 1a nhém rdi chuyén.
Phan tng alkyl héa 1a phan Ung ma théng qua phan ung nay, dieste cia
axit malonic (XXVI) duoc alkyl hoa véi sy c6 mit cia kiém st dung hop chét
(XXVII) c6 sin trén thi truong hodc c6 thd duoc tao ra bang cac phan Ung di
biét. Vi dy, kim loai kiém hydroxit, kim loai kiém hydrua, cacbonat ctia kim loai
kiém hodc kim loai kiém thd, hodc kim loai kiém alkoxit (vi dy, natri cacbonat,
kali cacbonat, natri etoxit, kali butoxit, natri hydroxit, kali hydroxit, natri hydrua,
hodc kali hydrua), hodc kiém kim loai hitu co nhu alkyllithi (vi dy, n-butyllithi),
dialkylaminolithi (vi dy, lithi diisopropylamit), hogic kiém kim loai kiém cta
bissilylamin (vi du, lithi hexametyldisilazit) c6 thé duge st dung lam kiém. Hon
nita, cac vi du vé LG’ c6 thé bao gdm: cac nguyén ti halogen nhu clo, brom, va idt;

va cac nhém alkylsulfonyloxy hodc arylsulfonyloxy nhu mesylat, tosylat, va triflat.

Phan tng thiy phan 13 phan tng ma théng qua phén Ung nay, hop chét
(XXVIII) dugc thiy phén véi sy c6 mét cla kidm d8 tao ra hop chat (V). Vi du
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v& kiém c6 thé bao gém kim loai kiém hydroxit nhu lithi hydroxit, nétri hydroxit,
va kali hydroxit. Dung méi proton (vi dy, metanol, etanol, hodc nudc), dung moi
ete khong proton (vi du, tetrahydrofuran, dioxan, hodc 1,2-dimetoxyetan), hodc
dung mo6i két hop ctia hai hoic nhiéu loai dung méi nay duoc két hop theo ty 18

bét ky c6 thé duoc sir dung lam dung méi phan tmg.

Hop chét (VI) ¢c6 thd duoc tao ra bing céc phan Ung da biét sir dung chét
c6 san trén thi trudng hoic d biét. Qua trinh sén xuét c6 thé dat duogc nho tham

khao, vi du, tai liéu J. Med. Chem., 2007, Vol. 50, p. 6095.

Quy trinh san xuét 10

[Cong thirc 39]
=
1
~pg? EG
H RS “pPG?
@ O (XXIX) @ HO RS
NTX Phén tmg aldol N7 o.
Ly Opee Phimime el Loy e
R'" R°0 R" R°0O
(Xlla) (XXX)
Phén tng
loai nudc
NH,
1) Khir
@\ R 2) Loai bao vé
N \ OH -
S )
R'" R°O
() XXX

trong d6 A, R', R%, R®, PG, PG’, va PG’ nhu dugc x4c dinh & trén.

Hop chét (XIIa) va hop chét (XXIX) dugc cho tién hanh phéan tmg aldol
@ tao ra hop chit (XXX), va hop chit (XXX) thu dugc cé thé duge cho tién
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hanh phéan tng loai nudc d8 tao ra hop chét (XXXI). Sau dd, gbc olefin dugc

khir, vi nhom bao vé c6 thd dugc loai bo d& tao ra hop chét (Ij).

Trong truong hop nay, phan Umg aldol 14 phan ng ma théng qua phén
{mg ndy, hop chét (XITa) & dang hop chét hoat tinh CH va hop chit (XXIX)
chtra nhém carbonyl dugc lién két v6i nhau véi su c6 mit clia kiém manh dé tao
ra hop chét (XXX). Vi duy, cacbonat cta kim loai kiém hoic kim loai kiém thd
(vi dy, natri cacbonat hoéc kali cacbonat), kim loai kiém alkoxit (vi du, natri
etoxit hodc kali butoxit), kim loai kiém hydroxit (vi du, natri hydroxit hodc kali
hydroxit), kim loai kiém hydrua (vi dy, natri hydrua hodc kali hydrua), hoac
kidm kim loai hitu co nhu alkyllithi (vi du, n-butyllithi), dialkylaminolithi (vi dy,
lithi diisopropylamit), hodc bissilylamin (vi du, lithi hexametyldisilazit) co6 thé
duogc st dung lam kiém manh. Cac hydrocacbon khdng vong, vong, hodc thom,
c4c ruou, hodc dung mdi khong proton phén cuc, vi du, tetrahydrofuran, N,N-
dimetylformamit, hodc dietoxyetan, hodc dung mo6i két hop cia cac dung mdi
nay co thé duoc st dung lam dung mdi phan ung. Nhiét d6 phan ung nam trong

khoang tir xAp xi -78°C dén nhiét d6 trong phong.

Phan ung loai nuéc 1a phén Gng ma thong qua phan Umg nay, nhém
hydroxy trong hop chét (XXX) dugc chuyén dbi thanh este cua axit sulfonic nho
xit ly bing metansulfonyl clorua hogc benzensulfonyl clorua ho#c tuong tu &
nhiét 6 nam trong khoéang tir -78°C @én 50°C véi su c6 mit cua trietylamin
trong dung mdi tro va sau d6 duge xu ly thém bing kiém @& tao ra hop chét
(XXXTI). Vi du vé dung moi tro bao gdm: cac dung mdi alkyl halogenua nhu
metylen clorua, cloroform, va cacbon tetraclorua; cac dung moi ete nhu
tetrahydrofuran, 1,2-dimetoxyetan, va dioxan; céc dung méi thom nhu benzen
va toluen; va cédc dung mdi amit nhu N,N-dimetylformamit, N,N-
dimetylaxetamit, va N-metylpyrolidin-2-on. Ngoai céc dung mdi nay, cac dung
mbi sulfoxit nhu dimetyl sulfoxit va sulfolan, cdc dung m6i keton nhur axeton va
metyl etyl keton, hodc axetonitril, hodc tuong tu co thé duoc st dung trong mot

s6 trudong hop. Pyridin, 2,6-lutidin, colidin, 4-dimetylaminopyridin, trietylamin,
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N-metylmorpholin, diisopropyletylamin, hodc 1,8-diazabixyclo[5.4.0]Jundec-7-
en (DBU) c6 thé dugc st dung lam kiém. Trong mét sb trudng hop, phan tng

loai nude co thé dugce tién hanh trong phan tng aldol.

Phén Umg khtr cé thé duoc thuc hién theo phuong phdp dugc md ta trong
Quy trinh san xuét 2. Céc nhom bao vé va viée loai bd cac nhém bao vé nay co
thé dugc thuc hién theo phuong phap dugc md ta trong Quy trinh sén xuét 1.

Hop chét (Ij) ¢6 thé duoc tao ra tir hop chét (XXXI) st dung céc phan Ung nay.

Khi céc hop chit mong muébn hodic cic hop chét trung gian trong cic quy
trinh san xuAt tir 1 dén 10 nay 1 cdc hdn hop chit ddng phan (vi du, déng phén
lap thé), m3i mot chét ddng phén c6 thé duge tach va tinh ché mot cach thich
hop bang phép séc ky diéu ché ap sudt trung binh, HPLC, ho#c tuong ty st dung

cot ¢ hoat tinh quang hoc hodc tuong tu.

Khi hop chét theo séng ché c6 cong thire chung (I) hodc mudi dugc dung
ctia hop chét nay, hodc hop chét trung gian san xuét clia né c6 cacbon khong dbi
ximg, cac chit dong phan quang hoc cua chung tdn tai. Tir c4c chit déng phén
quang hoc nay, mdi mot chit ddng phan c6 thé dugce tach va tinh ché bing
phuong phép théng thuong nhu phuong phép két tinh phan doan (tich mudi) st
dung phuong phap téi két tinh bing dung méi thich hop hodc séc ky cot. Vi du
vé céc tai liéu tham khdo lién quan dén phuong phap tach cdc hdn hop triét
quang thanh cac chét ddng phén quang hoc c6 thé bao gdm tai lidu J. Jacques et

al., “Enantiomers, Racemates and Resolution, John Wiley and Sons, Inc.”

D3n xuft imidazol duoc thé bing xycloalkyl theo sang ché c6 hoa‘t tinh rc
ché TAFIa hiéu qua va c6 kha ning hép thu theo dudng ubng t6t, phan bd tuyét
voi nhu thoi gian duy tri trong méau va do 4n dinh chuyén héa, va d6 an toan cao.
Do d6, dan xuit imidazol duge thé bang xycloalkyl theo séng ché hitu dung lam
dugc phém va dic biét hitu dung lam thubc didu tri nhdi méu co tim, con dau
thét nguc, hdi chimg mach vanh cép, nhdi mau nio, huyét khéi tinh mach séu,
nghé&n mach phéi, tac dong mach ngoai vi, nhiém tring huyét, hoi ching dong

méu ndi mach rai rac, xo héa phoi, hodc bénh tuong tur. Ngoai ra, dan xuét nay
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hitu dung lam thudc didu tri ddi véi bénh co ngudn gbe tir huyét khéi tic mach.
Hon nita, ddn xuét nay hitu dung lam dugc phim & cai thién cac chirc nang cla
co quan sau khi cay ghép. Hop chét theo sang ché cling hitu dung lam thude
diéu tri d6i véi cac bénh dong mach vanh sau phéu thudt (tao hinh mach vanh
trong long mach qua da), cAu ghép hoic thay thé mach mau (mach méu tu than
ho#c mach nhén tao), hodc tai phéat hep/tai tic nghén duoc gdy ra boi dat stent.
Ngoai ra, din xuét ndy ciing hitu dung trong phong nglra su hinh thanh cuc
huyét khdi duge giy ra béi éng thong mach mau (6ng thong bén trong dung
trong thdm tach), thiét bi tudn hoan ngoai co thé, va phi 1én mach nhén tao hodc
nap day bén trong bing dung dich thudc e ché TAFIa, va thiic diy nhanh qué
trinh 1am tan huyét khéi. Dan xut nay ciing hitu dung 1am thube didu tri dbi véi
chimg huyét khéi xo vita hodc xo héa (xo hoéa phdi nhu bénh phdi tic nghén

man tinh, xo hoéa sau khi phéu thuit mét, v.v..).

Hop chét theo sang ché c6 cong thie chung (I) c6 nhém kiém nhu nhém
amino va do d6 c6 thé dugc tao thanh mudi cdng axit bang axit duoc dung. Vi
du v& mudi nhu viy c6 thé bao gdm: céc hydrohalogenua nhu hydroflorua,
hydroclorua, hydrobromua, va hydroiodua; céac mudi cla axit vé co nhu nitrat,
perclorat, sulfat, va phosphat; cac alkansulfonat thip nhu metansulfonat,
triflometansulfonat, va etansulfonat; céc arylsulfonat nhu benzensulfonat va p-
toluensulfonat; cac mudi cia axit hitu co nhu axetat, malat, fumarat, sucxinat,
xitrat, tartrat, oxalat, va maleat; va cac mudi cia amino axit nhu ornitat,
glutamat, va aspartat. Cac hydrohalogenua hodc céc arylsulfonat 1 dugc uu tién;
hydroclorua, benzensulfonat hoac p-toluensulfonat dugc uu tién hon nita;
benzensulfonat hodc p-toluensulfonat thdm chi duge uu tién hon nfta; va p-

toluensulfonat dic biét dugc vu tién.

Ngoai ra, hop chét c6 cong thic chung (I) ¢d nhom axit nhu nhém
carboxy va do d6 théng thudng co thé tao ra mudi cong kiém. Vi du vé mudi
duoc dung cd thé bao gém: cac mudi cua kim loai kiém nhu cac mudi natri, céc

mudi kali, va cdc mudi lithi; cdc mudi kim loai kiém th6 nhu cac mudi canxi va
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cac mudi magie; cac mudi v6 co nhur cac mudi amoni; c4c mubi amin hitu co
nhu cic mudi dibenzylamin, céc mudi morpholin, céc mudi véi este
phenylglyxin alkyl, cac mudi etylendiamin, céc mudi N-metylglucamin, céc
mudi dietylamin, céc mudi trietylamin, cac mudi xyclohexylamin, céc mubi
dixyclohexylamin, cac mubi N,N'-dibenzyletylendiamin, cac mudi dietanolamin,
cdc mudi N-benzyl-N-(2-phenyletoxy)amin, céc mudi piperazin, cdc mubi
tetrametylamoni, va céac mudi tris(hydroxymetyl)aminometan; va cac mubi cia

amino axit nhu cdc mudi arginin.

Hop chét theo sang ché c6 cong thire chung (I) hodc mudi dugc dung cia
hop chét nay co thé ton tai & dang tu do hodc dang solvat. Cac solvat ndy cfing
duoc bao gdm trong pham vi bdo h cla sang ché. Solvat khéng bi giéi han cu
thé véi diéu kién né 13 duogc dung. Cu thé, cac hydrat, cdc etanolat, hodc tuong
tu 12 duoc wu tién; va cdc hydrat 1a duge uu tién hon. Ngoai ra, hop chét theo
sang ché c6 cong thirc chung (I) con chita nguyén tir nito. Nguyén tir nito nay co
thé & dang N-oxit. Cac dang solvat hodc N-oxit nay cling dugc bao gdm trong

pham vi bao ho cta sang ché.

Hop chét theo sang ché c6 cong thire chung (I) hodc mudi duoc dung cia
hop chét nay, va hop chét trung gian sn xuét ctia hop chét theo sang ché c6 thé
bao gdm céc chét ddng phén khac nhau nhu céc chét ddng phan di hinh (vi dy,
c4c dang cis va trans) va cac chét ddng phén quang hoc (cac dang R va S), tiy
thudc vao céc loai hodc nhitng sy két hop ctia cic phan tir thé. Hop chit theo
sang ché bao gOm At ca cac chét déng phén, cac chit dong phan 1ap thé, va tham
chi 13 c4c hdn hop cia céc chit déng phan va chit ddng phan 14ap thé nay theo ty
18 bat ky, trir khi dugc x4c dinh theo cach khéc.

Ngoai ra, hop chét theo sang ché hodc muéi dugc dung ciia hop chét nay
cfing c6 thé chira theo céc ty 18 khong tu nhién cla céc chét ddng vi nguyén tir
cua mot hodc nhiéu nguyén tir cAu thanh hop chét nhu vay. Vi du vé céc chét

ddng vi nguyén tr bao gdm dotéri CH), triti (H), cacbon-13 (*C), cacbon-14
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(*C), nito-15 (°N), clo-37 ("CI), va i6t-125 ("*°I). Ngoai ra, hop chat c6 thé
duoc danh dau phong xa béng chét déng vi phéng xa, vi dy, triti (3H), i0t-125
(**°I), ho#c cacbon-14 (**C). Hop chét dénh ddu phéng xa hitu dung 1am téc nhén
diéu tri hodc phong ngira, chit phan tmg nghién ctru, vi duy, chét thir nghiém, va
thc nhan chén doan, vi dy, tc nhan chin do4n hinh anh in-vivo. T4t ca céc bién
thé ddng vi ctia hop chét theo sang ché dugc bao gdm trong pham vi bao hd cia

sang ché, bét k& n6 co hoat tinh phéng xa hay khong.

Ngoai ra, sang ché con bao gdm “hop chét tién dugc chéat duoc dung” ma
dugc chuyén ddi théng qua phan Umg voi enzym, axit da day, hodc tuong tu
trong nhitng diéu kién sinh 1y iz vivo thanh hop chit (I) ding 1am hoat chét cta
dugc phém theo sang ché, tic 13, hop chit ma duoc chuyén dbi thanh hop chét
(I) théng qua phan Umg oxy héa, phan ung khir, phén tmg thiy phén c¢é enzym
hoidc phan Gng tuong tu, hodc hop chét ma dugc chuyén ddi thanh hop chét (I)
théng qua phan tmg thily phan hodc phén ing tuong ty dugc gy ra bo1 axit da

day hodc tuong tu.

Hop chét c6 cong thirc chung (1) theo sang ché hodc mudi dwoc dung cla
hop chét nay c6 thé tao ra nhidu tinh thé (c4c chit da hinh dang tinh thé) khac
nhau vé ciu tric bén trong va cdc ddc tinh sinh hoéa tiry thudc vao céc didu kién
phan Umg va cac diu kién két tinh. Mdi mdt trong sb céc tinh thé nay hodc hdn
hop cla ching theo ty 1€ bét ky duge bao gdm trong séng ché. Tuong tu, hop
chét c6 cong thirc chung (I) hoac mudi dugc dung ctia hop chit nay co thé ton
tai & dang hdn hgp cua céc chét rin két tinh va cdc chit rin v6 dinh hinh. Hon
hop cla ching theo ty 1€ bét ky cling dugc bao gbm trong sang ché. Cu thé, ham
luong cta dang tinh thé cu thé theo séng ché tt hon 12 50% hodc cao hon, tdt
hon nita 12 80% hodc cao hon, thdm chi t&t hon nita 1a 90% hoic cao hon, dic

biét tét 1a 95% hodc cao hon, t6t nhat 12 97% hodc cao hon.

Theo sang ché, tinh thé d chi chit rén c6 cac khoang lap nguyén tir déu
ba chiéu (hogc quéan thé clia n6) cdu thanh ciu triic bén trong va khac biét voi

cac chat rén vo dinh hinh khéng c6 cau tric déu bén trong. Mt chat ran nao do
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& dang tinh thé hay khéng c6 thd duoc kidm tra bing phuong phép nghién ciru
tinh th& hoc da biét (vi du, phuong phép nghién ciru tinh thé hoc bt tia X hodc
phuong phép quét nhiét vi sai). Vi dy, chit rén x4c dinh duge cho tién hanh
phuong phap nghién ctru tinh thé hoc bt tia X sir dung céc tia X thu duge bang
chiéu xa Ko, ddng. Chit rén duoc xac dinh 14 tinh thé khi dinh diém phan biét
dugc quan sat thdy trong md hinh nhiéu xa tia X clia nd, hodc dugce xac dinh 1a
dang v6 dinh hinh khi dinh diém phan biét khong dugc quan sét thdy trong md
hinh d6. Khi dinh diém c6 thé doc duge, nhung khong phén biét rd (vi dy, dinh
diém rong), thi chét rén dugc xéc dinh 13 céc tinh thé c6 d6 két tinh thap. Céc
tinh thé c6 do két tinh thip nay dugc bao gbm trong c4c tinh th8 theo sang ché.

Trong phuong phap nghién cru tinh thé bot st dung cac tia Ko dbng, mau
théng thuong duoc chiu xa bang cac tia Ko d6ng (trong @6 cac tia Kal va Ka2
khong dugc tach biét). M6 hinh nhidu xa tia X c¢6 thé thu duge bing cach phén
tich nhiéu xa thu duoc tir cac tia Ka,, va cling ¢ thé thu dugc bing cach phan
tich duy nhét nhidu xa thu duogc tir c4c tia Kol tap hop tur nhiu xa thu dugc tir
c4c tia Ko Theo sang ché, mo hinh nhiéu xa bot tia X thu duge béng chiéu xa
Ko bao gdm md hinh nhiéu xa tia X thu dugc bé’mg céch phén tich nhidu xa thu
duoc tr cac tia Ko, va md hinh nhiéu xa tia X thu dugc béng cach phéan tich
nhiéu xa thu duoc tr cac tia Kol va t6t hon 12 md hinh nhiéu xa tia X thu dugc

bang cach phan tich nhiéu xa thu dugc tir cac tia Kal.

Céc tinh thé typ I clia p-toluensulfonat anhydrat cla axit (2S)-5-amino-2-
{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]mety1}Valeric theo séng ché c6
thé 13 c4c tinh thé bidu thi c4c dinh diém chinh tai cc khoang cach mit d 14 23,9,
11,9, 4,5, 4,3, va 3,6 angstrom trong mo hinh nhidu xa bot tia X thu dugc b.':ing
chiéu xa Ko d_éng, vi du, nhu duogc thé hién trong Fig. 1.

Céc tinh thé typ II cia p-toluensulfonat monohydrat cua axit (2S)-5-
amino-2-{[1-(trans-4-mety1xyclohexyl)-1H-imidazol-4—yl]metyl}Valeric theo

sang ché c6 thé 1a c4c tinh thé bidu thi cac dinh diém chinh tai céc khoang céch
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mit d 14 22,9, 5,0, 4,9, 4,7, va 4,0 dngstrom trong md hinh nhiéu xa bét tia X thu

duoc béng chiéu xa Ko déng, vi du, nhu dugc thé hién trong Fig. 3.

Trong mo hinh nhiéu xa bot tia X cia Fig. 1 hodc 3 dudi day, tung do biéu
thi cuong 4o nhidu xa [s6 lwong/gidy (cps)], va hoanh do biéu thi cac gbc nhidu
xa 20 (d6). Ngoai ra, cac khoang cach mét d (&ngstroms) co thé duoc tinh toan
theo cdng thirc 2dsin® = n) trong d6 n = 1. Trong cong thic nay, budc séng A
cua céac tia Ko 1a 1,54 #ngstrom, va budc song A cua cac tia Kal 1a 1,541
dngstrom. Céc vi tri va cudong do tuong dbi cuia céc dinh didm tai cac khoang
cach mit d c6 thé thay ddi doi chat tiy thude vao cée diéu kién xéac dinh, v.v..
Do d6, cudng do cia dang tinh thé cn duoc nhan dién mdt cach thich hop Kkét
hop tham khéo toan b m6 hinh phd, ngay ca khi céc khoang cach mit d khac

d6i chut vdi cac khoang cach mét mong mudn.

Phan tich nhiét (TG/DTA) trong céc Fig. 2 va 4 dugc tién hanh bang cach
danh gia & téc dd gia nhiét 1a 10°C/phut dudi didu kién dong nito kho la
200mL/phut. |

Dugc phdm chira hop chét theo séng ché c6 cong thirc chung (I) hodc
mubi duoc dung cia hop chit nay c6 thd duoc didu ché theo cic phuong phap
phéi ché khac nhau thong thuong duge st dung béng cach lua chon ché phém

thich hop theo phuong phép st dung.

Dugc phim bao gbm hop chét theo sang ché c6 cong thirc chung (I) hodc
mubi duoc dung ctia hop chat nay lam thanh phan chinh, khi dugc st dung cho
dong vét co vu (cu thé, con ngudi), c6 thé duogc st dung theo dudng toan thén

hodc tai chd théng qua duong ubng hoic dudng ngoai tiéu hoa.

Vi du vé cac dang ubng cia dugc phém bao gdm vién nén, vién tron, dang
bot, dang hat, dang nang, dung dich, huyén pht, nhil twong, xi-r6, va c¢dn thude.
Céc dang nay cua dugc phdm théng thuong dugc didu ché 1a duoc phim chira
hop chét theo séng ché c6 cong thic chung (I) hodc mudi duge dung cta hop

chat nay 1am thanh phan chinh két hop véi cac chat phu gia duge dung nhu céc
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chét pha logng, céc ta dugc, hodc cac chit mang. Viéc didu ché duogc phém co
thé duoc thuc hién theo phuong phép thong thuong sir dung cac chét pha long,
céc t4 duoc, hoac cac chit mang dugc dung, hodc céc chét phu gia khac duoc
lua chon thich hop theo nhu ciu tir cac chit két dinh, chét phéan hiy, chét boi
tron, chét gdy truong, chit hd tro gdy truong, chét boc, chét tao déo, chét én
dinh, chét khang khuén, chit chéng oxy héa, chét tao mau, chit gy hoa tan,
chét tao huyén phu, chit nhil hoa, chét tao ngot, chét bao quén, chét dém, chét

tao 4m duge dung tiy y thich hop, va v.v..

Vi du vé céc dang st dung theo dudng ngoai ti€u hoa cua cac duge phdm
bao gdm cac ché phim tiém, m& bdi, gel, kem, thubc dip, tm dan, sol khi, khi
dung, dang phun, nho mét, nho miii va dang vién dan dat. Cac dang nay cla cac
duoc phdm théng thudng dugce didu ché 1a dwoc phdm chtra hop chét theo sang
ché ¢6 cong thie chung (I) hodc mubi duge dung cia hop chéit ndy lam thanh
phan chinh két hop véi céc chét phy gia duge dung nhur cac chét pha lodng, cac
t4 dugc, hodc cac chit mang. Viéc didu ché duoc phém ¢ thé duoc thuc hién
theo phuong phép théng thuong st dung cac chét pha lodng, cac t4 dugc, hodc
c4c chit mang duoc dung, hodc cac chét phu gia khac duge lya chon thich hop
theo nhu ciu tir cc chat n dinh, chit khéng khuén, chit gdy hoa tan, chét tao
4m, chét bao quén, chét chéng oxy hoa, chét tao huong, chét gel hoa, chét 1am
trung hoa, cht dém, chét tao truong luc, chét hoat dién, chit tao mau, chét dém,
chét ¢d dic, chét tao 4m, chit dém, chét ting cudng hép thu, chét tao huyén phu,

chét két dinh dugc dung tiy y thich hop, va v.v..

Vi du vé cac tai liéu tham khéo lién quan dén cac ta duoc duoc dung cé
thé bao gdbm “Handbook of Pharmaceutical Excipients, 2nd Edition, (1994),
Edited by A. Wade and P.J. Weller”.

Ngoai ra, cac vi du vé tai 1iéu tham khéo lién quan dén céc chit mang hoc
cac chit pha loing dugc dung co thé bao gdbm “Remington's Pharmaceutical
Sciences, Mack Publishing Co. (A.R. Gennaro edit. 1985)”.
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Hop chét theo séng ché ¢6 cong thire chung (I) hodc mudi dugc dung cia
hop chét nay c6 thé duge st dung két hop véi thude bd sung. Cac thude ma ¢
thé duoc st dung két hop cing bao gbm cac thudc chéng déng (warfarin,
heparin, heparin phéan tir lugng thép, cac thubce khang trombin, cac thubc khéng
Xa, v.v..), cac thudc khang tiéu clu (aspirin, ticlopidin, clopidogrel, prasugrel,
cac thude e ché phosphodiesteraza, v.v..), cac enzym lién quan dén phan tng
phan hity fibrin (tPA, tPA céi bién v& di truyén, cdc thube hoat hoa plasminogen
nhu urokinaza, streptokinaza, plasmin, v.v..), c4c thudc chéng ung thu, céc
thuc chéng viém, thude chéng xo hoa, cac thudc ha huyét 4p, céc thudc chéng
tang huyét 4p dong mach phdi, va cac thudc e ché mién dich.

Liéu luong ciia hop chét theo sang ché c6 cong thirc chung (I) hodc mubi
dugc dung cia hop chit nay khac nhau tiy thudc vao céc triéu ching, tudi tac,
thé trong, loai ho#ic liéu lwong cia thudc can duoc st dung két hop trong Cfé, V.V..
Khi hop chét theo sang ché ¢6 cong thirc chung (I) hodc mudi duoc dung cua
hop chét ndy duge st dung lam duogc phdm ding cho co thé con ngudi, lidu
lugng cla no ndm trong khoang tir 0,0lmg dén 5000mg, t6t hon nim trong
khoang tir 0,Img dén 1000mg, tét hon nita nim trong khoang tir 1mg dén
200mg, & dang liéu don cho ngudi trudng thanh tinh theo lugng ctia hop chit (I)
va nim trong khoang tir 0,001mg/kg dén 100mg/kg, t6t hon ndm trong khoang
tir 0,005mg/kg dén 20mg/ke, t6t hon nita ndm trong khoang tir 0,01mg/kg dén
5mg/kg cua hop chét (I) tinh theo thé trong. Lidu lwgng hang ngay dugc st dung
theo duodng toan thén hodc tai chd theo dudng udng hoic theo dudng ngoai tiéu
héa vai ngay mot 14n hodc chia thanh 1 hoic nhiéu 14n hang ngdy mdi ngay hosc
duge truyén lién tuc vao tinh mach trong thoi gian nim trong khoang tir 1 gio
dén 24 gio mdi ngdy. Ngoai ra, 1iéu lwong hang ngay c6 thé vuot quéa luong néu
trén, néu cén thiét.

Viduthgclﬁénséngché

Sau day, sang ché s& dugc m6 ta cu thé nho tham khao céc Vi du tham

chiéu, cac Vi du, cdc Vi du th nghiém va cdc Vi du didu ché. Tuy nhién, sang

ché khong bi gi6i han bai cac phuong phap niy bai bét ky phuong tién nio.
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Céc ky hidu “’'H-NMR”, “MS”, “HRMS” va “LRMS” trong cac Vi du ¢c6
nghta 1an lugt 1a “phé cong hudng tir hat nhan”, “phd khéi”, “phd khoi lugng
phan gidi cao”, va “phd khéi lugng phan giai thap”. Ty 1é cua cdc dung moi rira
giai dugc mo ta trong tach/tinh ché séc ky bidu thi ty 18 vé thé tich, trir khi duoc
xac dinh theo cach khéc. Cac thudt ngit bén trong ngodc don “'H-NMR” biéu thi
c4c dung moi thir nghiém, tht ca trong sd d6 st dung TMS (tetrametylsilan) lam
ndi tiéu chuén. Tinh boi trong 'H-NMR c6 nghia s = vach don, d = vach d6i, t =
vach ba, q = vach bdn, m = da vach, va br = vach rdng. Ngoai ra, trong ban md
t4 nay, nhiing chit viét tit dudi day duge st dung:

CDCl;: cloroform doteri hoa;

CD;0OD: metanol doteri hoa;

Me: nhém metyl;

Et: nhom etyl;

tBu: nhom tert-butyl;

Boc: nhom tert-butoxycarbonyl;

Cbz: nhém (benzyloxy)carbonyl;

TBDMS: nhém tert-butyl(dimetyl)silyl;

TBDPS: nhém tert-butyl(diphenyl)silyl.

Vi du tham chiéu 1
Tert-butyl 5-[(tert-butoxycarbonyl)amino]-2-(dietoxyphosphoryl)valerat

[Cong thurc 40]

ZTL

Boc

N__o-P~ “cootBu
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Tert-butyl dietylphosphonoaxetat (20,0g) dugc hoa tan trong
tetrahydrofuran (500mL). Natri hydrua (63%, 3,32g) duogc bd sung vao dung
dich & nhiét d6 0°C, va hén hop dugc khudy & nhidt 46 0°C trong thoi gian 15
phiit va & nhiét do trong phong trong thoi gian 1 gid. Dung dich cia tert-butyl
(3-bromopropyl)cacbamat (20,0g) trong tetrahydrofuran (20mL) dugc bd sung
tir tir vao hén hop & nhiét d§ trong phong, va hdn hop duoc khudy & nhiét do
trong phong trong thdi gian 18 gid. Nudc amoni clorua béo hoa dugc bd sung
vao dung dich phéan tng, va chét hitu co duoc chiét bang etyl axetat. Lép hitu co
duoc ria bang dung dich natri clorua bdo hoa, sau d6 dugce lam khd trén natri
sulfat khan, va dugc loc, va dung mdéi dugc chung ct trong diéu kién ap suét
giam @& thu dugc san pham tho. San phém thd ndy dugc tinh ché bang phép séic
vk}'f cdt silicagel (dung méi rira gidi: hexan/etyl axetat = 1/1-etyl axetat) dé thu
dwoc hop chét néu & tidu dé (26,6g). |

'H-NMR (CDCly) 8: 1,31-1,36 (6H, m), 1,44 (9H, m), 1,48 (9H, m), 1,51-1,59
(2H, m), 1,78-2,00 (2H, m), 2,83 (1H, ddd, J = 22,9, 10,7, 4,4 Hz), 3,06-3,18
(2H, m), 4,10-4,18 (4H, m), 4,58 (1H, br).

Vi du tham chiéu 2

Tert-butyl 5-[(tert-butoxycarbonyl)amino]-2-(1H-imidazol-4-ylmetyl)valerat

[Cong thuc 41]
N
“Boc
H
N
S
N COOtBu

Bb sung 1,8-diazabixyclo[5.4.0Jundec-7-en (4,58mL) va lithi clorua
(1,30g) vao dung dich ctua hop chét (8,35g) thu dugc trong Vi du tham chiéu 1
trong axetonitril (100mL) & nhi¢t d trong phong. Bd sung 1-trityl-1H-imidazol-
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4-carbaldehyt (6,90g) vao huyén phi nay, va hén hop dugce khudy qua dém &
nhiét d6 trong phong. Dung mdi dugc chung cét trong diéu kién 4p suét giam.
B sung etyl axetat va nudc axit xitric 10% vao phan cn con lai. Dung dich ny
duoc tach thanh 16p nudce va 16p hitu co. Sau dd, 16p hitu co duge rira béng dung
dich natri clorua bdo hoa, nudc natri bicacbonat bdo hoa, va dung dich natri
clorua b3o hoa theo thir tw nay. Lép hitu co duge 1am kho trén natri sulfat khan
dé thu dugc hén hop cia tert-butyl (2E)-5-[(tert-butoxycarbonyl)amino]-2-[(1-
trityl-1H-imidazol-4-yl)metylen]valerat va tert-butyl (2Z)-5-[(tert-
butoxycarbonyl)amino]-2-[(1-trityl-1H-imidazol-4-yl)metylen]valerat ~ (11,3g).
Hon hop nay duge tao huyén phli trong metanol (500mL). B sung chét xtc tac
paladi-cacbon 10% (hydrat hoa, 4g) vao huyén phil nay, va hdn hop dugc khudy
& nhiét do trong phong trong thoi gian 3 ngay trong diéu kién mdi trudng hydro.
Chét xtc tac duoc loc ra, va phe‘in dich loc duogc c6 trong didu kién 4p suét giam.
Phan can con lai duge tinh ché bang phép sic ky silicagel (dung mdi rira giai:

metylen clorua/metanol = 9/1) dé thu duge hop chit néu & tidu dé (5,60g).

'H-NMR (CDCL) 8: 1,41 (9H, s), 1,44 (9H, s), 1,48-1,57 (3H, m), 1,57-1,66
(1H, m), 2,58-2,68 (1H, m), 2,73 (1H, dd, J = 14,7, 5,3 Hz), 2,89 (1H, dd, ] =
147, 8,4 Hz), 3,02-3,19 (2H, m), 4,67 (1H, br s), 6,79 (1H, 5), 7,54 (1H, s).

Vi du tham chiéu 3
Axit 5-[(tert-butoxycarbonyl)amino]-2-(metoxycarbonyl)valeric

[Cong thuc 42]

ZT

“Boc

HOOC™~ "COOMe
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Dung dich cta natri metoxit trong metanol (28%, 90,4mL) dugc bd sung &
nhiét d9 trong phong vao dimetyl malonat (102mL), va hén hop dugc khudy &
nhiét d6 60°C trong thoi gian 30 phut. Huyén pht mau tring dugc 1am lanh
xudng nhiét do trong phong. Sau dd, tert-butyl (3-bromopropyl)cacbamat (106g)
duoc bd sung vao d6 ngay lap tic, va hdn hop duge khudy & nhiét do trong
phong trong thoi gian 12 gid. Nude dugc bd sung vao dung dich phan Ung, va
chit hitu co duge chiét bing dietyl ete. Lép hitu co duge rira bing nuéce natri
hydroxit 1N va dung dich natri clorua bdo hoa theo thit tw nay, sau d6 dugc lam
khd trén natri sulfat khan, va duoc loc, va dung méi dugc chung cht trong diéu
kién 4p sudt giam d8 thu dugc sin phdm thd cua dimetyl {3-[(tert-
butoxycarbonyl)amino]propyl}malonat. Este thu dugc (94g) duoc hoa tan trong
metanol (100mL). Dung dich cta lithi hydroxit monohydrat (13,6g) trong nudc
(300mL) va metanol (300mL) dugc bd sung & nhiét do 0°C véo dung dich nay,
va hén hop duge khudy & nhiét d§ trong phong trong thoi gian 15 gid. Metanol
duge chung cét trong didu kién 4p sudt giam, va chét hitu co dugc chiét bing
etyl axetat. Axit clohydric 2N (160mL) duoc bd sung vao 1ép nudc, tiép theo
bang cach chiét bang etyl axetat. Lép hitu co duge rira bing dung dich natri
clorua bio hoa, sau d6 dugc lam kho trén natri sulfat khan, va duoc loc, va dung
méi duge chung cit trong didu kién &p suét giam d& thu duge san phim thd. San
phém thé nay duoc tinh ché bang phép sic ky cot silicagel (dung méi rira giai:
metylen clorua-metylen clorua/metanol = 10/1) dé thu duoc hop chét néu ¢ tiéu
dé (69,1g).

'"H-NMR (CDCL) 8: 1,44 (9H, m), 1,50-1,60 (2H, m), 1,86-2,01 (2H, m), 3,07-
3,20 (2H, m), 3,43 (1H, m), 3,77 (3H, s), 4,64 (1H, br).

Vi du tham chiéu 4
1-(trans-4-metylxyclohexyl)-1H-imidazol-4-carbaldehyt

Budc 1 Etyl 1-(trans-4-metylxyclohexyl)-1H-imidazol-4-carboxylat
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[Cong thirc 43]

-
-
-
-

N
¢

Etyl 3-(dimetylamino)-2-isoxyanoacrylat (Liebigs Annalen der Chemie,

COOEt

1979, p. 1444) (1,52g) dugc hoa tan trong trans-4-metylxyclohexylamin (3,07g),
va dung dich duogc khudy & nhiét do 70°C trong thoi gian 4 gid. Nudc amoni
clorua bdo hoa dugc bd sung vao dung dich phén img, va chit hitu co duoc chiét
bing etyl axetat. Lép hitu co duge 1am kho trén natri sulfat khan va dugc loc, va
dung mdi duoc chung ct trong d_iéu kién &p suét giam @8 thu duoc san phim
thd. San phém thd nay dugc tinh ché béng phép séc ky cot silicagel (dung mdi
rira gidi: hexan/etyl axetat = 2/1-1/2) d8 thu duoc hop chét néu & tiéu dé (1,90g).

'H-NMR (CDCl5) 8: 0,96 (3H, d, ] = 6,6 Hz), 1,13 (2H, m), 1,39 3H, d,1=17,0
Hz), 1,47 (1H, m), 1,68 (2H, m), 1,88 (2H, m), 2,12 (2H, m), 3,91 (1H, tt, J =
12,1, 3.9 Hz), 4,36 (2H, q, T = 7,0 Hz), 7,54 (1H, s), 7,66 (1H, s).

Bugc 2 [1-(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]metanol

[Cong thirc 44]

\“\\
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Lithi nhém hydrua (92%, 0,31g) dugc tao huyén phi trong
tetrahydrofuran (6mL). Hop chét (1,50g) thu duge trong Bude 1 cua Vi du tham
chiéu nay duoc hoa tan trong tetrahydrofuran (6mL), va dung dich nay dugc b6
sung tir tir timg giot vao huyén phu & nhiét do 0°C. Sau khi khudy & nhiét d 0°C
trong thoi gian 30 phut, dung dich phan ing dugc pha lodng bing dietyl ete, va
nuée natri sulfat bdo hoa duoc bd sung vao hén hop. Sau khi khudy & nhiét do
trong phong trong thoi gian 1 gio, mudi vb co tao ra duqc loai bé bang céch loc
qua xelit. Phén dich loc dugc cb trong diéu kién 4p sudt giam dé thu duogc san
phim thé. San phim thé nay duge ria bing dung moi két hop clia hexan va etyl

axetat (5:1) dé thu dugc hop chit néu & tiéu & (1,09g).

'"H-NMR (CDCL) &: 0,95 (3H, d, J = 6,6 Hz), 1,04-1,17 (2H, m), 1,44 (1H, m),
1,59-1,73 (2H, m), 1,81-1,89 (2H, m), 2,04-2,13 (2H, m), 2,78 (1H, br), 3,84
(1H, tt, T = 12,1, 3,9 Hz), 4,59 (2H, ), 6,91 (1H, 5), 7,49 (1H, s).

Budc3  1-(trans-4-metylxyclohexyl)-1H-imidazol-4-carbaldehyt

[Cong thuc 45]

-
-
-
-

Hop chét (1,04g) thu dugc trong Bude 2 cta Vi dy tham chiéu nay duoc
hoa tan trong toluen (10mL). Dung dich ctia natri bicacbonat (1,35g) trong nudce
(5mL), i6t (2,72g), va 2,2,6,6-tetrametyl-1-piperidinyloxy (84mg) dugc bd sung
theo thtr tu ndy vao dung dich néu trén, va hén hop duoc khudy & nhiét d6 trong

phong trong thoi gian 2 gid. Nude natri thiosulfat bdo hoa dugce bd sung vao
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dung dich phéan ung, va chét hitu co dugc chiét bang etyl axetat. Lép hitu co
dugc 1am kho trén natri sulfat khan va dugce loc, va dung mdi dugc chung cht
trong diéu kién 4p suét giam dé thu dugc sén phidm thé. San pham thé nay duoc
tinh ché bing phép séc ky cot silicagel (dung mdi rira giai: hexan/etyl axetat =
1/1-1/2) & thu duoc hop chét néu & tidu @& (0,900g).

'H-NMR (CDCL) 8: 0,97 (3H, d, T = 6,8 Hz), 1,09-1,19 (2H, m), 1,48 (1H, m),
1,65-1,75 (2H, m), 1,87-1,93 (2H, m), 2,11-2,18 (2H, m), 3,95 (1H, tt, ] = 12,2,
3,9 Hz), 7,62 (1H, s), 7,68 (1H, s), 9,87 (1H, 5).

Vi du tham chiéu 5
1-(trans-4-etylxyclohexyl)- 1H-imidazol-4-carbaldehyt
Budc 1 [1-(4-etylxyclohexyl)-1H-imidazol-4-ylJmetanol

[Cong thirc 46]

Etyl 3-(dimetylamino)-2-isoxyanoacrylat (2,00g) dugc hoa tan trong 4-
etylxyclohexylamin (3,37g), va dung dich dugc khudy & nhiét do 70°C trong
thoi gian 4,5 gid. Nude amoni clorua bdo hoa dugce bd sung vao dung dich phan
ung, va chét hitu co dugc chiét bang etyl axetat. Lép hitu co dugc lam khé trén
natri sulfat khan va dugc loc, va dung méi dugc chung ct trong diéu kién ap
suét giam dé thu duoc san phém tho. Lithi nhdm hydrua (92%, 0,490g) duoc tao
huyén phu trong tetrahydrofuran (12mL). San phém thd tao ra dugc hoa tan
trong tetrahydrofuran (12mL), va dung dich nay duoc bd sung tir tir timg giot
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vao huyén phu & nhiét d 0°C. Sau khi khudy & nhiét d6 0°C trong thoi gian 30
phut, dung dich phan ung dugc pha loéng bing dietyl ete, va nuéc natri sulfat
bao hoa duge bd sung vao hdn hop. Sau khi khudy & nhiét d trong phong trong
thoi gian 1 gi&, mubdi vb co tao ra duge loai bd bing cach loc qua xelit. Phén
dich loc dugc cb trong didu kién ép suit giam d thu dugc sén phdm thd. San
phdm thé nay dugc tinh ché bang phép sic ky cot silicagel (dung mdi rira giai:
metylen clorua-metylen clorua/metanol = 9/1) dé thu duoc hop chét néu & tidu

& (1,35g, hdn hop ddng phan khong d6i quang, trans:cis=4:1).

'H-NMR (CDCl) &: 0,91 (0,6H, t, T = 7,0 Hz), 0,92 (2,4H, t, ] = 7,0 Hz), 1,01-
1,13 (1,6H, m), 1,16-1,40 (2,8H, m), 1,50-1,97 (5H, m), 2,07-2,15 (1,6H, m),
3,85 (0,8H, tt, J = 12,1, 3,9 Hz), 3,99 (0,2H, tt, J = 8,6, 4,3 Hz), 4,59 (1,6H, s),
4,60 (0,4H, s), 6,91 (0,8H, 5), 6,94 (0,2H, 5), 7,49 (0,8H, 5), 7,53 (0,2H, 5).

Budc 2  1-(trans-4-etylxyclohexyl)-1H-imidazol-4-carbaldehyt

[Cong thuc 47]

Hop chét (1,00g) thu duge trong Bude 1 clia Vi dy tham chiéu nay duoc
hoa tan trong toluen (10mL). Dung dich ctia natri bicacbonat (1,21g) trong nuéc
(6mL), i6t (2,19g), va 2,2,6,6-tetrametyl-1-piperidinyloxy (75mg) dugc bd sung
theo thtr tw ndy vao dung dich néu trén, va hdn hop duge khudy & nhiét d6 trong
phong trong thoi gian 12 gio. Nudc natri thiosulfat bdo hoa duge bd sung vao
dung dich phan tmg, va chit hitu co dugc chibt bing etyl axetat. Lép hitu co

duoc lam kho trén natri sulfat khan va dugc loc, va dung moéi dugc chung cét
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trong diéu kién ép sudt giam dé thu dugc san phim thd. San phim thé nay dugc
tinh ché bing phép séc ky cot silicagel (dung méi rira giai: hexan/etyl axetat =
2/1-1/1) @8 thu dugc hop chét néu & tiéu dé (468mg).

'"H-NMR (CDCl;) 8: 0,92 3H, t, J = 7,0 Hz), 1,10 (2H, m), 1,19-1,34 (3H, m),
1,68 (2H, m), 1,97 (2H, m), 2,17 (2H, m), 3,95 (1H, tt, J = 12,1, 3,5 Hz), 7,62
(1H, 5), 7,69 (1H, s), 9,87 (1H, s).

Vi dy tham chiéu 6
1-(3-etylxyclobutyl)-1H-imidazol-4-carbaldehyt
Budc 1 Benzyl (3-etylxyclobutyl)cacbamat

[Cong thurc 48]

H*Cbz

Axit 3-etylxyclobutancarboxylic (1,67g) dwgc hda tan trong toluen
(20mL), va diisopropyletylamin (5,32mL) dugc bd sung vao hén hgp. Dung
dich duoc gia nhiét tdi nhiét 4o 100°C, va dung dich ctda diphenylphosphoryl
azit (3,09mL) trong toluen (10mL) dugc bd sung timg giot vao hén hop trong
thoi gian 40 phut. Sau khi khudy & nhiét d6 100°C trong thdi gian 15 phut, rugu
benzylic (1,48mL) duoc bd sung vao d6, va hdn hop dugc khudy thém & nhiét
dd6 100°C trong thoi gian 15 phat. Dung dich phdn Umg dugc lam lanh. Nuge
natri hydroxit 0,2N duoc bb sung vao hdn hop, va chét hitu co dugc chiét béng
etyl axetat. Lép hitu co duge lam khd trén natri sulfat khan va dugc loc, va dung
mdi duge chung cit trong diéu kién 4p suét giam @8 thu dwoc san pham thé. San

phim tho nay duge tinh ché bing phép séc ky cot silicagel (dung méi rira giai:
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hexan/etyl axetat = 20/1-10/1) d& thu duoc hop chit néu & tiéu dé (1,81g, hén
hop ddng phan khéng d6i quang, trans:cis = 1:1).

'H-NMR (CDCLy) 8: 0,78 (1,51, t, ] = 7,4 Hz), 0,81 (1,5H, t, J = 7,4 Hz), 1,38
(14, dq, T = 7,4, 7,4 Hz), 1,46 (1H, dq, T = 7,4, 7,4 Hz), 1,31-1,42 (2H, m), 1,89-
2,03 (2H, m), 2,41-2,54 (1H, m), 4,00 (0,5H, m), 4,23 (0,5H, m), 4,75-4,90 (1H,
br), 5,06 (2H, s), 7,22-7,40 (SH, m).

Budc 2 [1-(3-etylxyclobutyl)-1H-imidazol-4-ylJmetanol

[Cong thtrc 49]

Hop chit (1,81g) thu duge trong Bude 1 cua Vi du tham chiéu nay duoc
hoa tan trong metyl axetat (7mL). Chét xtc tac paladi-cacbon 10% (hydrat héa,
100mg) duoc bd sung vao dung dich nay, va hén hop duoc khudy & nhiét do
trong phong trong thoi gian 8 gid trong didu kién méi trudong hydro tai 4p suét
thudng. Sau khi loc qua xelit, phdn dich loc duge cd trong didu kién 4p suét
gidgm d& thu dugc san phém thé ctia 3-etylxyclobutanamin. San phim thé nay va
etyl 3-(dimetylamino)-2-isoxyanoacrylat (650mg) dugc tron két hop va duoc
khudy & nhiét do 75°C trong thoi gian 10 gid trong mot éng gén kin. Nudc
amoni clorua bio hda dugc bd sung vao dung dich phén tng, va chét hiru co
duoc chiét bang etyl axetat. Lép hitu co duoc lam khd trén natri sulfat khan va
duoc loc, va dung mdi dugc chung cét trong didu kién 4p sudt giam. Phén cin

con lai dugc tinh ché bing phép sic ky cft silicagel (dung moi rira giai:
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hexan/ety] axetat = 1/1-1/2) dé thu duoc etyl 1-(3-etylxyclobutyl)-1H-imidazol-
4-carboxylat.

Lithi nhém hydrua (92%, 80mg) duoc tao huyén phu trong
tetrahydrofuran (4mL). Dung dich cua etyl 1-(3-etylxyclobutyl)-1H-imidazol-4-
carboxylat trong tetrahydrofuran (5mL) dugc bd sung tir tir timg giot & nhiét d6
0°C vao huyén phi nay. Sau khi khudy & nhiét do 0°C trong thoi gian 30 pht,
dung dich phan tng dugc pha loang bang dietyl ete, va nudc natri sulfat bdo hoa
duoc bd sung vao hdn hop. Sau khi khudy & nhiét d§ trong phong trong thoi
gian 1 gio, mudi vo co tao ra dugc loai bd béng cach loc qua xelit. Phén dich loc
duoc cb trong didu kién 4p sudt giam d8 thu dugc san phim thé. San pham tho
nay dugc tinh ché bang phép séc ky cot silicagel (dung moi rira gidi: metylen
clorua-metylen clorua/metanol = 5/1) d8 thu duoc hop chit néu & tidu dé

(119mg, hdn hop ddng phéan khong dbi quang, trans:cis = 1:1).

'H-NMR (CDCls) 8: 0,86 (1,5H, t, ] = 7,4 Hz), 0,90 (1,5H, t, ] = 7,4 Hz), 1,48
(1H, dq, J = 7,4, 7,4 Hz), 1,56 (1H, dq, ] = 7,4, 7,4 Hz), 1,84-1,93 (1H, m), 1,96-
2,08 (0,5H, m), 2,20-2,32 (1,5H, m), 2,39-2,49 (1H, m), 2,59-2,67 (1H, m), 4,38
(0,5H, tt, J = 9,4, 7,8 Hz), 4,59 (1H, s), 4,60 (1H, s), 4,63 (0,5H, tt, J = 7,8, 7,4
Hz), 6,93 (0,5H, s), 6,98 (0,5H, s), 7,46 (0,5H, 5), 7,49 (0,5H, s).

Budc 3  1-(3-etylxyclobutyl)-1H-imidazol-4-carbaldehyt

[Cong thuc 50]
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Hop chét (119mg) thu dugc trong Budce 2 cia Vi du tham chiéu nay dugc
hoa tan trong toluen (5SmL). Dung dich cta natri bicacbonat (166mg) trong nudc
(4mL), i6t (305mg), va 2,2,6,6-tetrametyl-1-piperidinyloxy (11mg) duoc b
sung theo thi tu nay vao dung dich néu trén, va hén hop dugc khudy & nhiét do
trong phong trong thoi gian 12 gio. Nudc natri thiosulfat bdo hoa dugc bd sung
vao dung dich phéan Umg, va chét hitu co duoc chibt béng etyl axetat. Lép hitu co
duoc 1am kho trén natri sulfat khan va duge loc, va dung méi dugc chung cét
trong diéu kién 4p suat gidm d8 thu duoc san phém thd. San phim thé nay dugc
tinh ché bang phép sic ky cot silicagel (dung m6i rira giai: hexan/etyl axetat =
1/1-1/2) @& thu dwoc hop chét néu & tidu d2 (115mg, hdn hop ddng phan khéng

d6i quang, trans:cis = 1:1).

'H-NMR (CDCls) 8: 0,86 (1,5H, t, J = 7,3 Hz), 0,90 (1,5H, t, J = 7,3 Hz), 1,44
(9H, s), 1,51 (1H, dq, J = 7,4, 7,4 Hz), 1,59 (1H, dq, ] = 7,4, 7,4 Hz), 1,87-1,97
(1H, m), 2,04-2,13 (0,5H, m), 2,28-2,38 (1,5H, m), 2,42-2,52 (1H, m), 2,66-2,75
(1H, m), 4,48 (0,5H, tt, ] = 9,0, 7,8 Hz), 4,72 (0,5H, tt, J = 7.8, 7,4 Hz), 7,58
(0,5H, s), 7,61 (0,5H, s), 7,69 (0,5H, s), 7,74 (0,5H, s), 9,87 (0,5H, s), 9,88
(0,5H, s).

Vi du tham chiéu 7
1-(3-metylxyclobutyl)-1H-imidazol-4-carbaldehyt

[Cong thire 51]
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Hop chit néu & tidu d& (9,1mg, hdn hop ddng phan khoéng dbi quang,
trans:cis = 1:1) thu dugec tlr axit 3-metylxyclobutancarboxylic (1,70g) theo cach

twong tu nhu trong Vi du tham chiéu 6.

'H-NMR (CDClL,) 8: 1,18 (1,5H, d, ] = 6,6 Hz), 1,27 (1,5H, d, J = 6,6 Hz), 1,93
(1H, m), 2,22-2,32 (1,5H, m), 2,46-2,60 (1,5H, m), 2,74 (1H, m), 4,46 (0,5H, tt,
T=94,7,4 Hz), 4,79 (0,5H, tt, J = 7,8, 7,4 Hz), 7,58 (0,5H, s), 7,61 (0,5H, s),
7,70 (0,5H, ), 7,73 (0,5H, s), 9,87 (0,5H, 5), 9,88 (0,5H, 5).

Vi du tham chiéu 8
1-(trans-4-hydroxyxyclohexyl)-1H-imidazol-4-carbaldehyt

Budc 1 [1-(trans-4-{[tert-butyl(dimetyl)silylJoxy} xyclohexyl)-1H-imidazol-4-

yl]metanol
[Cong thtrc 52]

IBDMS“Q
\
N

Etyl 3-(dimetylamino)-2-isoxyanoacrylat (300mg) va trans-4-{[tert-
butyl(dimetyl)silylJoxy} xyclohexylamin (Synthetic Communications, 1990, Vol
20, p. 1073) (1,02g) duoc trdn két hop va duge khudy & nhiét 6 85°C trong thoi
gian 12 gid. Nudc amoni clorua bdo hoa duge bd sung vao dung dich phan g,
va chit hitu co dugc chiét bing etyl axetat. Lép hitu co duge 1am khd trén natri
sulfat khan va duogc loc, va dung mdi duge chung cAt trong diéu kién ap suét
gidm. Phin cin con lai dugc tinh ché bing phép séc ky cdt silicagel (dung méi
rira giai: hexan/etyl axetat = 4/1-1/1). Lithi nhém hydrua (92%, 105mg) dugc
tao huyén phi trong tetrahydrofuran (8mL). Séan phim tho tao ra dugc hoa tan
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trong tetrahydrofuran (6mL), va dung dich nay dugc bd sung tir tir tng giot vao
huyén pht & nhiét d6 0°C. Sau khi khudy & nhiét 6 0°C trong thoi gian 1 gio,
dung dich phan tng dugc pha lodng béng dietyl ete, va nuéc natri sulfat bdo hoa
duoc bd sung vao hdn hop. Sau khi khudy & nhiét d6 trong phong trong thoi
gian 1 gio, mudi vo co tao ra dugc loai bd bang cach loc qua xelit. Phén dich loc
duoc ¢ trong didu kién 4p sudt giam dé thu dugc san phim thd. San phim thé
nay duoc rira béng dung méi két hop cua hexan va etyl axetat (2:1) dé thu duoc

hop chét néu & tiéu dé (260mg).

'H-NMR (CD;OD) &: 0,09 (6H, s), 0,90 (9H, s), 1,50 (2H, m), 1,81 (2H, m),
1,96-2,10 (4H, m), 3,76 (1H, m), 4,05 (1H, m), 4,48 (2H, s), 7,12 (1H, s), 7,64
(1H, ).

Budc 2 1-(trans-4-{[tert-butyl(dimetyl)silyl]oxy}xyclohexyl)-1H-imidazol-4-
carbaldehyt |

[Cong thire 53]

TBDMS—Q

N
S

Hop chét (260mg) thu duge trong Bude 1 cia Vi du tham chiéu nay duoc

O

hoa tan trong toluen (10mL) va metylen clorua (ImL). Dung dich cia natri
bicacbonat (210mg, 2,50 mmol) trong nuéc.(SmL), i6t (370mg), va 2,2,6,6-
tetrametyl-1-piperidinyloxy (15mg) duoc bd sung theo thi tw nay vao dung dich
néu trén, va hoén hop duoc khudy & nhiét @6 trong phong trong thoi gian 12 gio.
Nudc natri thiosulfat bio hoa dugc bd sung vao dung dich phan Umg, va chét

hitu co duoc chiét bing etyl axetat. Lop hitu co dugce 1am kho trén natri sulfat
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khan va duoc loc, va dung moi duge chung cét trong diéu kién 4p suét giam dé
thu duge san phim thé. San phim tho nay dugc tinh ché bang phép séc ky cot
silicagel (dung mdi rira giai: hexan/etyl axetat = 2/1-1/1) d8 thu duoc hop chét
néu & tiéu dé (258mg).

'H-NMR (CDCL;) 8: 0,08 (6H, s), 0,90 (9H, s), 1,52 (2H, m), 1,75 (2H, m), 2,02
(2H, m), 2,16 (2H, m), 3,68 (1H, m), 4,00 (1H, m), 7,62 (1H, s), 7,67 (14, s),
9,87 (1H, s).

Budc 3  1-(trans-4-hydroxyxyclohexyl)-1H-imidazol-4-carbaldehyt

[Cong thuc 54]

O

Hop chét (540mg) thu dugc trong Bude 2 clia Vi du tham chiéu nay duoc
hoa tan trong tetrahydrofuran (8mL). Dung dich cua tetrabutylamoni florua
trong tetrahydrofuran (1,0M, 2,62mL) dugc b6 sung vao dung dich nay, va hdn
hop dugc khudy & nhiét do trong phong trong thoi gian 8 gio. Nudc amoni
clorua bdo hoa dugc bd sung vio dung dich phén Umg, va chét hitu co dugc chiét
bang etyl axetat. Lép hitu co duge 1am kho trén natri sulfat khan va dugc loc, va
dung moi duoc chung ct trong didu kién 4p sudt giam dé thu duogc san phim
thé. San phém thé nay dugc tinh ché bing phép shc ky cot silicagel lién két diol
(dung mdi rira giai: hexan/etyl axetat = 1/1-etyl axetat) d8 thu duge hop chit néu
& tiéu d& (250mg). '
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'H-NMR (CDCl) 8: 1,52 (2H, m), 1,78 (2H, m), 2,11-2,25 (4H, m), 3,76 (1H,
m), 4,03 (1H, m), 7,63 (1H, s), 7,68 (1H, s), 9,87 (1H, s).

Vi du tham chiéu 9

1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-carbaldehyt

Buéc 1 Benzyl (4-hydroxy-4-metylxyclohexyl)cacbamat
[Cong thirc 55]

OH

N_
0 Cbz

Benzyl (4-oxoxyclohexyl)cacbamat (2,00g) dugc hoa tan trong
tetrahydrofuran (15mL), va xeri clorua (5,98g) dugc bd sung vao hén hop. Dung
dich phan Umng dugc lam lanh xubng nhiét d6 -78°C. Sau 6, dung dich cua
metyllithi trong dietyl ete (1,6M, 15,2mL) dugc bd sung vao hén hop, va hdn
hop duge khudy & nhiét d6 -78°C trong thdi gian 1 gi va & nhiét d6 0°C trong
thoi gian 3 gid. Nudce amoni clorua bdo hoa duoc bd sung vao dung dich phan
ung, va chét hitu co dugc chiét bing etyl axetat. Lép hitu co duge 1am khé trén
natri sulfat khan va duogc loc, va dung mdi dugc chung ct trong diéu kién ap
suét giam d& thu dugc san phim tho. San phém thé nay duoc tinh ché bang phép
séc ky cot silicagel (dung moi rira giai: hexan/etyl axetat = 9/1-2/1) dé thu duoc
hdn hop ddng phéan khéng d6i quang ctia hop chét néu & tiu @& (1,31g, trans:cis
=3:7).

'"H-NMR (CDCLy) 8: 1,23 (3H, s), 1,44-1,67 (6H, m), 1,81 (2H, m), 3,48 (1H, m),
4,65 (1H, m), 5,08 (2H, s), 7,29-7,41 (5H, m).

Budc 2 Etyl 1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-carboxylat
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[Céng thirc 56]

OH

N
¢ I

Hop chét thu duogc trong Bude 1 ctia Vi du tham chiéu nay duoc hoa tan

trong etanol (12mL). Chét xtc tac paladi-cacbon 10% (hydrat héa, 400mg) duoc

COOEt

bd sung vao dung dich, va hdn hop dugc khudy & nhiét d6 trong phong trong
thoi gian 15 gid trong diéu kién moéi trudng hydro tai 4p sudt thudng. Sau khi loc
qua xelit, phan dich loc dugc cb trong diéu kién 4p sudt gidm d thu dugc san
phim thdé cia 4-amino-1-metylxyclohexanol. San phdm thé nay va etyl 3-
(dimetylamino)-2-isoxyanoacrylat (450mg) dugc tron két hop va dugc khudy &
nhiét d6 75°C trong thoi gian 8 gid. Nudc amoni clorua bdo hoa duge bd sung
vao dung dich phén Umg, va chét hiru co duogc chiét bang etyl axetat. Lép hitu co
duoc 1am khé trén natri sulfat khan va dugc loc, va dung moéi dugc chung ct
trong diéu kién 4p sut giam. Phan cén con lai dugc tinh ché béng phép sic ky
cot silicagel (dung mdi rira giai: hexan/etyl axetat = 1/1-etyl axetat) dé thu duogc
hdn hop dong phén khong d6i quang ctia hop chét néu & tiéu dé (462mg,

trans:cis = 1:3).

'H-NMR (CDCly) 8: 1,31 (2,25H, s), 1,34 (0,75H, s), 1,38 (3H, t, ] = 7,0 Hz),
1,52-1,70 (2H, m), 1,77-1,96 (4H, m), 2,08-2,19 (2H, m), 3,93 (0,75H, tt, J =
12,2, 3,9 Hz), 4,06 (0,25H, m), 4,12 (0,5H, q, ] = 7,0 Hz), 4,36 (1,5H, ¢, T = 7,0
Hz), 7,57 (1H, s), 7,68 (0,25H, ), 7,70 (0,75H, s).

Buéc 3  1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-carbaldehyt
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[Cong thirc 57]

OH

Lithi nhém hydrua (92%, 60mg) dugc tao huyén phu trong
tetrahydrofuran (SmL). Dung dich cua hop chét (455mg) thu dugc trong Budc 2
ctia Vi du tham chiéu nay trong tetrahydrofuran (SmL) dugc bd sung tir tlr timg
giot & nhiét d6 0°C vao huyén phil nay néu trén. Sau khi khudy & nhiét d6 0°C
trong thoi gian 4 gid va & nhiét d trong phong trong thoi gian 30 phut, dung
dich phéan ng duogc pha lodng bang dietyl ete, va nuée natri sulfat bio hoa dugce
bd sung vao hdn hop. Sau khi khudy & nhiét d6 trong phong trong thoi gian 1
gio, mudi vo co tao ra dugc loai bd béng céch loc qua xelit. Phén dich loc dugc
¢d trong diéu kién ap sudt giam. San phém thd tao ra dugc hoa tan trong metylen
clorua (8mL) va cloroform (4mL), va mangan dioxit (2,00g) dugc bd sung vao
hén hop. Sau khi khudy & nhiét do trong phong trong thoi gian 15 gio, mubi vo
co duogc loai bd béng cach loc qua xelit. Phén dich loc duogc cb trong diéu kién
4p suét giam d8 thu dwoc san phdm thd. San phdm thé nay duogc tinh ché bang
phép sdc ky cot silicagel (dung mdi rira gidi: hexan/etyl axetat = 1/1-etyl axetat)
d thu duoc hdn hop ddng phan khoéng d8i quang ctia hop chét néu & tidu dé
(300mg, trans:cis = 1:3).

'"H-NMR (CDCly) 8: 1,32 (2,25H, s), 1,36 (0,75H, s), 1,54-1,73 (2H, m), 1,78-
2,00 (4H, m), 2,11-2,23 (2H, m), 3,97 (0,75H, tt, J = 12,2, 3,9 Hz), 4,10 (0,25H,
m), 7,66 (1H, 5), 7,72 (0,25H, s), 7,75 (0,75H, s), 9,86 (0,75H, 5), 9,87 (0,25H, s).

Vi du tham chiéu 10
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1-[exo-bixyclo[2.2.1Thept-2-yl]-1H-imidazol-4-carbaldehyt
Budc 1 Etyl 1-[exo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-carboxylat

[Cong thirc 58]

N
.

Etyl 3-(dimetylamino)-2-isoxyanoacrylat (0,58g) dugc hoa tan trong exo-

COOEt

2-aminonorbornan (0,46g), va dung dich duoc khuéy O nhiét 46 150°C trong
thoi gian 1,5 gid. Dung dich phan Ung dugc tinh ché bing phép sic ky cot
silicagel (dung mdi rira gii: metylen clorua-metylen clorua/metanol = 95/5 va

etyl axetat) d8 thu duogc hop chét néu & tidu dé (0,50g).

'"H-NMR (CDCly) 8: 1,22-1,37 (3H, m), 1,38 (3H, t, J = 7,1 Hz), 1,56-1,65 (2H,
m), 1,65-1,73 (1H, m), 1,75-1,82 (1H, m), 1,97-2,04 (1H, m), 2,48 (1H, m),
2,52-2,55 (1H, m), 4,04-4,09 (1H, m), 4,37 (2H, q, J = 7,1 Hz), 7,57 (14, s),
7,67 (1H, s).

Budc 2 1-[exo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-carbaldehyt

[Cong thuc 59]

N
<AL

CHO
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Hop chét néu & tiéu dé (0,21g) thu duge tir hop chét (0,50g) thu duoc
trong Budc 1 cua Vi dy tham chiéu nay theo cach twong ty nhu trong céc Budce

2 va 3 ctia Vi du tham chiéu 4.

'"H-NMR (CDCly) &: 1,23-1,41 (3H, m), 1,56-1,66 (2H, m), 1,67-1,75 (1H, m),
1,75-1,82 (1H, m), 2,01-2,07 (1H, m), 2,49 (1H, m), 2,53-2,57 (1H, m), 4,08-
4,12 (1H, m), 7,63 (1H, s), 7,69 (1H, s), 9,87 (1H, s).

Vi du tham chiéu 11
1-[endo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-carbaldehyt
Budce 1 Etyl 1-[endo-bixyclo[2.2.1Thept-2-yl]-1H-imidazol-4-carboxylat

[Cong thic 60]

COOEt

Etyl  3-(dimetylamino)-2-isoxyanoacrylat ~ (0,58g) va  endo-2-
aminonorbornan hydroclorua (0,61g) dugc hoa tan trong n-butanol (5,8mL). Sau
do, trietylamin (0,58mL) dugc bd sung & nhiét do trong phong vao dung dich, va
hdn hop duoc khudy & nhiét 6 150°C trong thoi gian 6,5 gio. Dung dich phén
tmg dugc cb va sau 6 duoc tinh ché bang phép sdc ky cot silicagel (dung mbi
m’ra. giai: hexan/etyl axetat = 50/50-etyl axetat) dé thu dugc hop chit néu & tidu
d& (0,13g).

'"H-NMR (CDCL) &: 1,19-1,71 (7H, m), 1,40 (3H, t, J = 7,1 Hz), 2,19-2,27 (1H,
m), 2,42 (1H, m), 2,60 (1H, m), 4,38 2H, q, J = 7,1 Hz), 4,44-4,49 (1H, m),
7,54 (1H, ), 7,65 (1H, s).
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Budc 2  1-[endo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-carbaldehyt

[Cong thtc 61]

Hop chét néu & tiéu dé (0,17g) thu duoc tir hop chat (0,42g) thu dugc
trong Bude 1 cua Vi du tham chiéu nay theo céch twong tw nhu trong cic Budc

2 va 3 ctia Vi du tham chiéu 4.

'H-NMR (CDCL) §: 1,18-1,25 (1H, m), 1,30-1,37 (1H, m), 1,44-1,73 (5H, m),
2.22-2,30 (1H, m), 2,45 (1H, m), 2,62 (1H, m), 4,47-4,53 (1H, m), 7,61 (1H, s),
7,68 (1H, s), 9,89 (1H, s).

Vi du tham chiéu 12
1-adamantan-2-yl-1H-imidazol-4-carbaldehyt
Buéc 1 Etyl 1-adamantan-2-yl-1H-imidazol-4-carboxylat

[Cong thic 62]

.|

COOEt
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Etyl 3-(dimetylamino)-2-isoxyanoacrylat (0,50g), 2-aminoadamantan
(0,54g), va n-butanol (2,5mL) dugc bd sung. va duogc khudy & nhiét d6 150°C
trong thoi gian 13 gio. Nudce duge bd sung vao dung dich phan tng, va chét hitu
co dugc chiét bang etyl axetat. Lép hitu co duge ¢d va sau d6 dugc tinh ché
bing phép sic ky cot silicagel (dung mdi rira giadi: metylen clorua-metylen

clorua/metanol = 95/5 va etyl axetat) @8 thu duoc hop chét néu & tidu dé (0,24g).

'"H-NMR (CDCly) 8: 1,40 (3H, t, J = 7,2 Hz), 1,61-2,08 (12H, m), 2,52 (2H, m),
4,20 (1H, m), 4,38 (2H, q, T = 7,2 Hz), 7,67 (1H, s), 7,76 (1H, ).

Buéc 2 1-adamantan-2-yl-1H-imidazol-4-carbaldehyt

[Cong thirc 63]

CHO

Hop chét néu & tiéu & (0,15g) thu duge tir hop chét (0,37g) thu dugc
trong Bude 1 cia Vi dy tham chiéu nay theo cach tuong ty nhu trong céc Bude

2 va 3 cua Vi du tham chiéu 4.

'H-NMR (CDCls) §: 1,49-2,10 (12H, m), 2,53 (2H, m), 4,24 (1H, m), 7,74 (1H,
s), 7,80 (1H, s), 9,90 (1H, s).

Vi du tham chiéu 13

1-(trans-4-phenoxyxyclohexyl)-1H-imidazol-4-carbaldehyt

Buérc 1 Tert-butyl (trans-4-phenoxyxyclohexyl)cacbamat
[Cong thirc 64]
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Tert-butyl (cis-4-hydroxyxyclohexyl)cacbamat (2,00g), phenol (1,14g), va
triphenylphosphin (3,17g) dugc hoa tan trong tetrahydrofuran (40,0mL). Sau do,
diisopropyl azodiéarboxylat (6,49mL) dugc bd sung timg giot & nhiét d trong
phong vao dung dich nay, va hdn hop duge khudy & nhiét @ trong phong trong
thoi gian 63 gid. Dung dich phan tmg dugc c6 va sau d6 dugc tinh ché bing
phép sic ky cot silicagel (dung mdi rira giai: hexan-hexan/etyl axetat = 90/10)
& thu duge hop chét néu & tiéu & (1,80g).

'H-NMR (CDCl;) &: 1,20-1,30 (2H, m), 1,45 (9H, s), 1,51-1,61 (2H, m), 2,05-
2,16 (4H, m), 3,47-3,58 (1H, m), 4,17 (1H, m), 6,81-6,95 (3H, m), 7,21-7,29
(2H, m).

Budc 2 Trans-4-phenoxyxyclohexanamin hydroclorua

[Cong thic 65]

©OQ
NH2 * HCI

Hop chét (1,80g) thu dugc trong Bude 1 clia Vi du tham chidu nay duoc
hoa tan trong etyl axetat (18,0mL). Axit clohydric 4M/etyl axetat (18,0mL)
dugc bd sung & nhiét do trong phong vao dung dich, va hén hop duoc khudy
trong thoi gian 1 gio. Hexan (18,0mL) dugc bd sung vao dung dich phan tmg, va
chét rén két tha sau d6 dugc tép hop béng cach loc va dugc rira bing dung moi
két hop ciia hexan va etyl axetat (50:50) @ thu duogc hop chit néu & tidu &
(1,01g).
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'"H-NMR (CD;0D) §: 1,48-1,61 (4H, m), 2,07-2,14 (2H, m), 2,18-2,25 (2H, m),
3,13-3,21 (1H, m), 4,28 (1H, m), 6,87-6,94 (3H, m), 7,21-7,28 (2H, m).

Buéc 3  Etyl 1-(trans-4-phenoxyxyclohexyl)-1H-imidazol-4-carboxylat

[Cong thtrc 66]

4%
O\N/XICOOEt

=\

Etyl 3-(dimetylamino)-2-isoxyanoacrylat (0,70g) va hop chét (1,14g) thu
duoc trong Budc 2 ciia Vi du tham chiéu nay duoc hoa tan trong n-butanol
(7,0mL). Sau do, trietylamin (0,70mL) duoc bd sung & nhiét d6 trong phong vao
dung dich, va hdn hop dugc khudy & nhiét d6 150°C trong thoi gian 3,25 gio.
Dung dich phan tmg dugc ¢d va sau d6 duoc tinh ché bing phép séc ky cot
silicagel (dung méi rira gidi: hexan/etyl axetat = 50/50-etyl axetat) dé thu duoc
hop chét néu & tidu d& (0,28g).

'H-NMR (CDCLy) 8: 1,39 3H, t, J = 7,1 Hz), 1,57-1,71 (2H, m), 1,80-1,90 (2H,
m), 2,22-2,37 (4H, m), 4,08 (1H, m), 4,29 (1H, m), 4,37 (2H, g, J = 7,1 Hz),
6,85-7,00 (3H, m), 7,26-7,32 (2H, m), 7,59 (1H, ), 7,69 (1H, s).

Budc 4  1-(trans-4-phenoxyxyclohexyl)-1H-imidazol-4-carbaldehyt

[Cong thic 67]
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Hop chét néu & tiéu d& (0,07g) thu dugc tir hop chit (0,28g) thu dugc
trong Budc 3 theo cach twong tu nhu trong cac Budc 2 va 3 cua Vi dy tham

chiéu 4.

'"H-NMR (CDCL) &: 1,62-1,73 (2H, m), 1,80-1,91 (2H, m), 2,24-2,38 (4H, m),
4,11 (1H, m), 4,30 (1H, m), 6,88-7,01 (3H, m), 7,26-7,33 (2H, m), 7,66 (1H, ),
7,71 (14, s), 9,88 (1H, s).

Vi du tham chiéu 14
Etyl 5-[(tert-butoxycarbonyl)amino]-2-(dietoxyphosphoryl)valerat
[Cong thic 68]

“Boc
N—o
\_O;ﬁ
(0]

COOEt

Hop chéit néu & tiéu d& (14,1g) duoc téng hop tir trietyl phosphonoaxetat
(10g) theo cach tuong ty nhu trong Vi du tham chiéu 1.

Vi du tham chiéu 15
1-(3,3-dimetylxyclohexyl)-1H-imidazol-4-carbaldehyt
Budc 1 Etyl 1-(3,3-dimetylxyclohexyl)-1H-imidazol-4-carboxylat

[Cong thire 69]

N
L\;\>\COO Et

Hydroxylamin hydroclorua (8,76g) dugc hoa tan trong nudc (100mL).
Dung dich cla natri axetat (17,8g) va 3,3-dimetylxyclohexanon (4,55g) trong
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metanol (20mL) duoc bd sung & nhiét d§ trong phong vao dung dich, va hdn
hop dugc gia nhiét téi nhiét 4o hdi luu trong thoi gian 1,5 gio. Chét hitu co duoc
chiét bang etyl axetat va duoc 1am khd trén natri sulfat khan, va dung méi sau d6
duoc chung cét trong didu kién 4p sudt giam dé thu duoc san phim thé cia 3,3-

dimetylxyclohexanon oxim.

Lithi nhom hydrua (4,11g) dugc tao huyén phi trong tetrahydrofuran
(100mL). Dung dich cta san phim tho clia 3,3-dimetylxyclohexanon oxim thu
dugc theo cach nhu vay trong tetrahydrofuran (50mL) duoc bd sung timg giot
trong diéu kién lam lanh béng nudc da vao huyén phil néu trén, va hdn hop sau
d6 dugc gia nhiét téi nhiét do hdi luu trong thoi gian 10,5 gid. Natri sulfat
decahydrat dugc bd sung trong diéu kién lam lanh bing nudc da vao dung dich
phan tng. Sau d6, etyl axetat dugc bd sung vao hdn hop, va hon hop dugc
khudy trong thoi gian 30 phat. Sau khi loc qua xelit, dung méi & phan dich loc
duoc chung cét trong didu kién 4p suét giam d thu duoc san phém thé cia 3,3-

dimetylxyclohexylamin.

~ Sén phém thd nay va etyl 3-(dimetylaminé)-Z—isoxyanoacrylat (3,04¢)
duoc tron két hop va dugc khudy & nhiét &6 70°C trong thoi gian 16 gid. Hon
hop nay dugc tinh ché bang phép sic ky cot silicagel (dung mdi rira giai:
hexan/etyl axetat = 1/1-1/3) d8 thu dugc hop chét néu & tidu dé (3,51g).

Budc 2 1-(3,3-dimetylxyclohexyl)-1H-imidazol-4-carbaldehyt

[Cong thic 70]

9

Hop chét néu & tidu dé (1,23g) thu dugc tr hop chét (3,51g) thu duoc
trong Budc 1 cia Vi du tham chiéu nay theo cach tuong tw nhu trong cac Bude

2 va 3 ctia Vi du tham chiéu 4.
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'"H-NMR (CDCL) §: 0,92-0,96 (1H, m), 1,03 (6H, s), 1,18-1,26 (1H, m), 1,46-
1,68 (3H, m), 1,76-1,85 (2H, m), 2,11-2,17 (1H, m), 4,11-4,19 (1H, m), 7,62
(1H, s), 7,68 (1H, s), 9,86 (1H, s).

Vi dy tham chiéu 16
Tert-butyl (2-formylbutyl)cacbamat
Budc 1 Etyl 2-metylenbutyrat

[Cbng thuce 71]

2000&

Kali cacbonat (5,5g) duoc hoa tan trong nuéc (15mL). BEtyl 2-
(dietoxyphosphoryl)butyrat (5,0g) va nudc formaldehyt 37% (6,2g) duoc bd
sung & nhiét d6 trong phong vao dung dich, va hdn hop duogc khudy & nhiét do
85°C trong thoi gian 45 phut. Chét hitu co duoc chiét bing dietyl ete, dugc lam
kho trén natri sulfat khan, va duoc loc, va dung moéi & phén dich loc dugc chung

cét trong diéu kién 4p suét gidam dé thu duoc san phim thé.

'H-NMR (CDCLy) &: 1,08 (31, t, ] = 7,4 Hz), 1,31 3H, t, ] = 7,0 Hz), 2,30-2,36
(2H, m), 4,21 (2H, q, T = 7,0 Hz), 5,51-5,52 (1H, m), 6,12-6,14 (1H, m).

Budc2 Etyl 2-[(benzylamino)metyl]butyrat

[Cong thuc 72]

o L
) COOEt

Hop chét thu dugc trong Bude 1 dwgc hoa tan trong etanol (7mlL).
Benzylamin (2,7mL) dugc bd sung & nhiét do trong phong vao dung dich, va
hdn hop dugc khudy & nhiét do 70°C trong thoi gian 17 gid. Dung méi trong
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dung dich phan ung dugc chung cét trong diéu kién éap sudt giam, va phan cin
tao ra duoc tinh ché bing phép sic ky cdt silicagel (dung mdi rira giai: hexan-

 hexan/etyl axetat = 7/3) d thu dugc hop chit néu & tiéu dé (2,34g).

'H-NMR (CDCLy) 8: 0,91 (3H, t, ] = 7,4 Hz), 1,26 (3H, t, J = 7,2 Hz), 1,53-1,70
(2H, m), 2,47-2,55 (1H, m), 2,69 (1H, dd, J = 11,9, 4,9 Hz), 2,88 (1H, dd, ] =
11,9, 8,8 Hz), 3,79 (2H, d, J = 4,3 Hz), 4,13-4,19 (2H, m), 7,22-7,26 (2H, m),
7,29-7,32 (3H, m).

Budc 3 Etyl 2-{[(tert-butoxycarbonyl)amino]metyl } butyrat

[Cong thic 73]

1 L
- COOEt

Hop chét (2,34g) thu duge trong Bude 2 duge hoa tan trong etanol (50mL).

Boc

Chét xtc tac paladi-cacbon 10% (hydrat hoéa, 1,17g) dugc bd sung vao dung
dich, va hén hop duge khudy trong thdi gian 4 gid trong diéu kién méi truong
hydro. Sau d6, di-tert-butyl dicacbonat (2,6g) dugc bd sung vao hén hop, va hdn
hop dugc khudy qua dém. Di-tert-butyl dicacbonat (1,3g) dugc bd sung thém
vao hén hop, va hén hop duoc khudy trong thdi gian 1 gid. Chat xuc tac dwgc
loc ra, va dung méi & phﬁn dich loc dugc chung ct trong diéu kién ap suét giam.
Phén cin tao ra dugc tinh ché bing phép sic ky cot silicagel (dung méi rira giai:

hexan-hexan/etyl axetat = 8/2) @8 thu duoc hop chit néu & tidu dé (1,97g).

'H-NMR (CDCly) 8: 0,94 (3H, t, T = 7,4 Hz), 1,27 (3H, t, ] = 7,4 Hz), 1,43 (9H,
), 1,49-1,71 (2H, m), 2,48-2,56 (1H, m), 3,21-3,28 (1H, m), 3,32-3,39 (1H, m),
4,11-4,20 (3H, m), 4,86 (1H, br s).

Buéc 4 Etyl 2-{[bis(tert-butoxycarbonyl)amino]metyl}butyrat

[Cong thurc 74]
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=
_N
Boc COOEt

Dung dich cta hop chit (578mg) thu dugc trong Budc 3 trong
tetrahydrofuran (15mL) dugc bd sung dung dich clia n-BulLi trong hexan
(1,65M, 1,57mL) & nhiét d -78°C, va hén hop dugc khudy trong thoi gian 1
gi0. Sau do, di-tert-butyl dicacbonat (668mg). duoc bd sung vao hdn hop & nhiét
d6 -78°C, va hdn hop dugc gia nhiét dan dén va sau d6 dugc khudy qua dém.
Nuéc amoni clorua dugc bd sung vao dung dich phan Ung, va chét hitu co dugc
chiét béng etyl axetat, dwgc lam kho trén natri sulfat khan, va dugc loc. Dung
- méi duge chung cit trong didu kién 4p sudt giam. Phan cin tao ra dugce tinh ché
bing phép séc ky cot silicagel (dung mbi rira gidi: hexan/etyl axetat = 98/2-
90/10) d& thu dugc hop chit néu & tidu dé (684mg).

Budc 5 Tert-butyl [2-(hydroxymetyl)butyl]cacbamat

[Cong thirc 75]
L
_N OH

Lithi nhdm hydrua (153mg) duoc tao huyén phi trong tetrahydrofuran

Boc

(20mL). Dung dich cua hop chét thu duoc trong Budc 4 trong tetrahydrofuran
(2mL) dugc b6 sung timg giot trong didu kién lam lanh bing nuéc d4 vao huyén
pht, va hdn hop sau d6 dugce khudy qua dém. Natri sulfat decahydrat dugc b
sung trong diéu kién 1am lanh bang nuéc d4 vao dung dich phan tng. Sau do,
etyl axetat dugc bd sung vao hén hop, va hdn hop duge khudy. Sau khi loc qua
xelit, dung moi & phﬁn dich loc dugc chung cét trong diéu kién ap sudt giam.
Phén ciin tao ra dugc tinh ché bang phép séc ky cot silicagel (dung mdi ria giai:

hexan/etyl axetat = 9/1-3/7) & thu duoc hop chit néu & tiéu & (168mg).

'H-NMR (CDCLy) &: 0,93 (3H, t, ] = 7,4 Hz), 1,19-1,37 (2H, m), 1,45 (9H, ),
3,06-3,13 (1H, m), 3,28-3,36 (2H, m), 3,37-3,44 (1H, m), 3,56-3,62 (1H, m),
4,78 (1H, br s).
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Budc 6 Tert-butyl (2-formylbutyl)cacbamat

[Cong thuc 76]

Boc” CHO

Oxalyl clorua (141uL) dugc hoa tan trong metylen clorua (ImL). Dung
dich ctua dimetyl sulfoxit (176uL) trong metylen clorua (ImL) dugc bd sung
timg giot & nhiét d6 -78°C vao dung dich néu trén, va hdn hop dugc khudy trong
thoi gian 15 phut. Dung dich cia hop chit (168mg) thu dugc trong Bude 5 trong
metylen clorua (2mL) duoc bd sung timg giot vao hdn hop & nhiét 46 -78°C, va
hén hop duoc khudy trong thdi gian 2 gio. Trietylamin (695uL) dugc bd sung
vao hén hop, va hdn hop duge gia nhiét t6i 0°C va sau d6 duge khudy qua dém.
Metylen clorua dugc bd sung vao dung dich phan tmg, va 16p hitu co dugc rira
béng nudc va dung dich natri clorua bdo hoa, sau d6 dugc lam khé trén natri
sulfat khan, va duoc loc. Dung méi dugce chung ct trong didu kién ap suét giam.
Phén cin tao ra dugc tinh ché bang phép sic ky cot silicagel (dung méi rira giai:

hexan/etyl axetat = 9/1-7/3) d8 thu duoc hop chit néu & tiéu dé (113mg).

'H-NMR (CDCL;) 8: 1,02 (3H, t, J = 7,8 Hz), 1,42 (OH, s), 1,48-1,54 (1H, m),
1,70-1,81 (1H, m), 2,43-2,51 (1H, m), 3,27-3,40 (2H, m), 4,82 (1H, br s), 9,68-
9,69 (1H, m).

Vi du tham chiéu 17
1-(cis-4-{[tert-butyl(diphenyl)silyl]oxy } xyclohexyl)-1H-imidazol-4-carbaldehyt
Buéc 1  Tert-butyl (cis-4-{[tert-butyl(diphenyl)silyl]Joxy } xyclohexyl)cacbamat

[Cong thuc 77]

0
TBDPS”
N,Boc
H
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B sung imidazol (756mg) va t-butyldiphenylclosilan (2,86mL) duoc bd
sung trong didu kién 1am lanh béng nudc d4 vao dung dich cia tert-butyl (cis-4-
hydroxyxyclohexyl)cacbamat (2,0g) trong dimetylformamit (40mL), va hdn hop
duoc khudy trong thoi gian 24 gio. Imidazol (226mg) va t-butyldiphenylclosilan
(858uL) duoc bd sung thém vao hén hop, va hén hep duge khudy trong thoi
gian 6 ngay. Etyl axetat dugc bd sung vao dung dich phan tmg, va 1ép hitu co
duoc rira ba 1an bing dung dich natri clorua 10%, dugc lam kh6 trén natri sulfat
khan, va duoc loc. Dung méi duoc chung cét trong diéu kién 4p suét giam. Ph;‘?m
can nay dugc tinh ché bang phép sic ky cot silicagel (dung méi ria giai:

hexan/etyl axetat = 98/2-9/1) d8 thu duge hop chét néu & tidu d& (5,09g).

'H-NMR (CDCl;) &: 1,07 (9H, s), 1,45 (94, s), 1,57-1,71 (8H, m), 3,40-3,49
(1H, m), 3,88-3,92 (1H, m), 4,50-4,57 (1H, m), 7,34-7,44 (6H, m), 7,64-7,66
(4H, m).

Budc 2  cis-4-{[tert-butyl(diphenyl)silyl]oxy}xyclohexanamin

[Cong thic 78]

o)
TBDPS” \Q
NH

Hop chét thu dugc trong Bude 2 duge hoa tan trong metylen clorua

2

(25mL). Axit trifloaxetic (SmL) duogc bd sung trong diéu kién lam lanh bing
nuéc da vao dung dich néu trén, va hdn hop dugc khudy trong thoi gian 45 phut.
Axit trifloaxetic (SmL) dugc bd sung thém vao hdn hop trong diéu kién lam lanh
bing nudc d4, va hdn hop dugc khudy trong thdi gian 1 gid. L6p hitu co dugce
ria béng nudce kali cacbonat; dugc lam kho trén natri sulfat khan, va duoc loc,
va dung mdi dugc chung ct trong didu kién 4p suét giam dé thu duoc san pham

thd clia hop chét néu & tiéu dé (4,17g).

Budc 3 Etyl 1-(cis-4-{[tert-butyl(diphenyl)silylJoxy}xyclohexyl)-1H-

imidazol-4-carboxylat
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[Cong thure 79]
TBDPS—O
N
k\}cooa

Hop chit thu dugc trong Budc 2 va etyl 3-(dimetylamino)-2-
isoxyanoacrylat (1,56g) dugc tron két hop va dugc khudy & nhiét ¢o 70°C trong
thoi gian 33 gio. Hon hop nay duge tinh ché bang phép sic ky cot silicagel
(dung moi rira giai: hexan/etyl axetat = 8/2-etyl axetat) dé thu duoc hop chét néu
& tiéu dé (870mg).

Buébc 4 1-(cis-4-{[tert-butyl(diphenyl)silyl]oxy } xyclohexyl)-1H-imidazol-4-
carbaldehyt

[Cong thtrc &0]
T8DPS—O
N
§ S~oro

Hop chét néu ¢ tidu d& (307mg) thu dugc tir hop chét thu dugc trong Bude
3 ctia Vi du tham chiu nay theo céch tuong tu nhu trong cac Budc 2 va 3 clia

Vi dy tham chiéu 4.

'H-NMR (CDCl;) &: 1,11 (9H, s), 1,42-1,49 (2H, m), 1,81-1,93 (4H, m), 2,24-
2,32 (2H, m), 3,95-4,01 (1H, m), 4,07-4,10 (1H, m), 7,37-7,41 (4H, m), 7,43-
7,47 (2H, m), 7,65-7,67 (SH, m), 7,75 (1H, s), 9,90 (1H, s).

Vi dy tham chiéu 18
1-(cis-4-metylxyclohexyl)-1H-imidazol-4-carbaldehyt

Buéc 1 Etyl 1-(cis-4-metylxyclohexyl)-1H-imidazol-4-carboxylat
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[Cong thirc 81]

N
<\Nlc:oost

Nudce va natri bicacbonat duge bd sung vao cis-4-metylxyclohexylamin
hydroclorua (5,0g), va 1ép hifu co dugc tdch. Lép hitu co duge 1am khé trén
natri sulfat khan, va dung moéi dugc chung cht dé didu ché dang tu do cuta cis-4-
metylxyclohexylamin (770mg). Axit clohydric SN dugc bd sung thém vao 16p
nudc thu duoc & trén. PoraPak Rxn CX (nhua trao ddi ion, 30g) dugc bd sung
vao hdn hop, va hdn hop dugc gift & nhiét d6 trong phong. Nhua dugc rira béng
nude khir ion héa, tiép theo bing céch rira giai béng dung dich amoniac/metanol
0,4N. Dich rta gidi dugc cd dé thu duoc dang tu do cua cis-4-
metylxyclohexylamin (1,01g). Céc dang tu do tao ra dugc két hop (1,78g) va
duoc cho phan tng theo céch tirong ty nhu trong Bude 1 cia Vi du tham chiéu 4

8 thu duoc hop chét néu & tidu dé (1,67g).
Budc 2 1-(cis-4-metylxyclohexyl)-1H-imidazol-4-carbaldehyt

[Cong thirc 82]

3

N
\
<\Nl CHO
Lithi nhdm hydrua (0,35g) dugc tao huyén phu trong tetrahydrofuran
(10mL). Dung dich cta hop chét (1,67g) thu dugc trong Bude 1 cua Vi du tham
chiéu nay trong tetrahydrofuran (10mL) duoc bd sung timg giot trong diéu kién
1am lanh béng nudc da vao huyén phti néu trén. Hon hop dugc khudy & nhiét d6

0°C trong thoi gian 30 phut va sau d6 ¢ nhiét do trong phong trong thoi gian 2
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gid va 40 phut, va nudc (2mL), nudce natri hydroxit SN (2mL), va nuée (6mL)
duoc bd sung vao hén hop theo thit ty ndy trong didu kién lam lanh. Hon hop
duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Sau d6, natri sulfat
khan duoc bd sung vao hdn hop, va hdn hop dugc loc. Phéan dich loc duge cb
trong didu kién ap suit giam, va phén cin tao ra dugc hoa tan trong metylen
clorua (20mL). Mangan dioxit (21,6g) dugc bd sung vao dung dich, va hén hop
duoc khudy & nhiét d§ trong phong trong thdi gian 17 gio va sau do dugce loc
qua xelit. Phén dich loc duge ¢ trong didu kién 4p sut giam. Phan cin tao ra
duoc tinh ché bang phép sic ky cot silicagel (dung mdi rira gidi: hexan/etyl
axetat = 50/50-20/80) dé thu dugc hop chét néu & tidu d (0,79g).

'H-NMR (CDCLy) 8: 1,00 (3H, d, J = 7,0 Hz), 1,45-1,52 (2H, m), 1,64-1,73 (3H,
m), 1,85-2,07 (4H, m), 4,06-4,13 (1H, m), 7,67 (1H, d, J = 1,2 Hz), 7,74 (1H, d,
J=1,2Hz), 9,89 (1H, s).

Vidul
Axit 5-amino-2-[(1-xyclohexyl-1H-imidazol-4-yl)metyl]valeric

Buéc 1 Tert-butyl 5-[(tert-butoxycarbonyl)amino]-2-[(1-xyclohex-2-en-1-yl-
1H-imidazol-4-yl)metyl]valerat

[Cong thirc 83]
N
“Boc
N
& |
N COOtBu

Hop chét (200mg) thu dugc trong Vi du tham chiéu 2 duoc hoa tan trong
N,N-dimetylformamit (3mL), va natri hydrua (63%, 43mg) dugc bd sung vao
h3n hop & nhiét d6 0°C. Sau khi khudy & nhiét d§ 0°C trong thdi gian 15 phut va
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& nhiét @6 trong phong trong thoi gian 45 phut, 3-bromoxyclohexen (90%,
0,150mL) duoc bd sung vao hdn hop & nhiét do 0°C, va hdn hop duogc khuéy o
nhiét dd trong phong trong thoi gian 30 phut. Nudc amoni clorua bdo hoa dugc
bd sung vao dung dich phan tng, va chit hitu co dugc chiét bing etyl axetat.
Lép hitu co dugce rua béng nudce, sau d6 duoc lam kho trén natri sulfat khan, va
duoc loc, va dung moéi dugce chung ct trong didu kién &p suit giam dé thu duoc
san phim thé. Sén phdm thé ndy dugc tinh ché bang phép séc ky cot silicagel
(dung méi rira giai: metylen clorua-metylen clorua/metanol = 10/1) d8 thu duoc

hop chét néu & tidu d (220mg).

'H-NMR (CDCly) 8: 1,39 (9H, s), 1,44 (9H, s), 1,47-2,15 (10H, m), 2,60-2,70
(2H, m), 2,85 (1H, m), 3,02-3,18 (2H, m), 4,61 (1H, m), 4,76 (1H, br), 5,70 (1H,
m), 6,05 (1H, m), 6,68 (1H, ), 7,42 (1H, s).

Bugc 2 Tert-butyl 5-[(tert-butoxycarbonyl)amino]-2-[(1-xyclohexyl-1H-
imidazol-4-yl)metyl]valerat

[Cong thic 84]
N
“Boc
N
& |
N COOtBu

Chét xuc tac paladi-cacbon 10% (hydrat hoa, 200mg) dugc tao huyén phu
trong dung dich ctia hop chét (250mg) thu dugc trong Bude 1 cua Vi du nay
trong etanol (6mL). Huyén pht dugc khudy & nhiét d trong phong trong thoi
gian 3 gi& trong didu kién méi trudong hydro tai 4p suét thudng. Dung dich phan
ung dugc loc qua xelit, va phﬁn dich loc dugc c6. San phém tho tao ra duogc tinh
ché bang phép sic ky cot silicagel (dung mdi rira gidi: metylen clorua/metanol =

20/1-10/1) @ thu duoc hop chét néu & tiéu dé (240mg).
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'"H-.NMR (CDCLy) 8: 1,19-1,36 (4H, m), 1,38 (9H, s), 1,44 (9H, s), 1,48-1,64
(5H, m), 1,73 (1H, m), 1,88 (2H, m), 2,06 (2H, m), 2,59-2,70 (2H, m), 2,84 (1H,
m), 3,05-3,16 (2H, m), 3,81 (1H, m), 4,76 (1H, br), 6,68 (1H, s), 7,42 (1H, s).

Budc3 Axit 5-amino-2-[(1-xyclohexyl-1H-imidazol-4-yl)metyl]valeric

[Cong thurc 85]
NH,
N
& |
N “COOH

Hop chét (100mg) thu duoc trong Budc 2 cua Vi dy nay duoc hoa tan
trong tetrahydrofuran (ImL), va axit clohydric 2N (5mL) dugc bd sung vao hdn
hop. Sau khi gia nhiét téi nhiét do hdi luu trong thoi gian 2,5 giod, dung mdi
duoc chung cht trong didu kién ap suét giam. Hydroclorua tho tao ra dugc hoa
tan trong nude, va DOWEX 5S0WX8-200 dugc b sung vao hdn hop. Nhya duoc
rira bang nuéc, tiép theo béng céch rira giai bing nudc amoniac 4%. Dich rira

giai dugc c¢d dé thu dugce hop chét néu & tiéu dé (7,0mg).

'H-NMR (CD;OD) &: 1,23-1,75 (10H, m), 1,87 (2H, m), 2,04 (2H, m), 2,46-
2,59 (2H, m), 2,84-2,95 (3H, m), 3,95 (1H, m), 6,95 (1H, s), 7,57 (1H, s).

HRMS (ESI): m/z duge tinh toan dbi véi CisHysN3NaO,: 302,1845 [M + Nal;
phét hién: 302,1835.

Vidu2
Axit 5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]metyl } valeric
Buéc 1 Tert-butyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-

metylxyclohexyl)-1H-imidazol-4-yl]metyl} valerat
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[Cong thirc 86]
N
“Boc
N
&)
N COOtBu

Hop chét (970mg) thu duge trong Vi du tham chiéu 1 dugc hoa tan trong

axetonitril (7mL), va lithi clorua (100mg) dugc bd sung vao hdn hop. Sau khi
khudy & nhiét &9 trong phong trong thdi gian 1 gio, 1,8-
diazabixyclo[5.4.0]Jundec-7-en (0,38mL) duoc bd sung vao hdn hop. Sau khi
khudy thém & nhiét d§ trong phong trong thdi gian 30 phit, dung dich cua hop
chét (350mg) thu dugc trong Vi du tham chiéu 4 trong axetonitril (4mL) duoc
bd sung vao hdn hop, va hdn hop dugc khudy & nhiét do trong phong trong thoi
gian 14 gid. Dung moéi duge chung ct trong diéu kién 4p suét gidm. Sau do,
nudc duoc bd sung vao phén cdn con lai, va chét hiru co dugc chiét béng etyl
axetat. LGp hitu co duge 1am kho trén natri sulfat khan va dugce loc, va dung mdi
duoc chung cét trong didu kién 4p sudt giam. San pham thé tao ra duoc hoa tan
trong etanol (10mL). Chét xtc tac paladi-cacbon 10% (hydrat hoa, 200mg) dugc
bd sung vao dung dich, va hdn hop duogc khuéy ¢ nhiét d6 trong phong trong
thoi gian 9 gid trong didu kién mdi trudong hydro tai 4p sudt thudong. Sau khi loc
qua xelit, phﬁn dich loc dugc c6 trong diéu kién ap suét giam dé thu dugc san
phém thd. San phim thé nay dugc tinh ché bang phép séc ky cot silicagel (dung
mdi rira giai: metanol-metylen clorua/metanol = 20/1) dé thu dugc hop chit néu
& tidu dé (435mg).
'H-NMR (CDCls) &: 0,94 (3H, d, J = 6,3 Hz), 1,05-1,14 (2H, m), 1,38 (94, s),
1,41-1,68 (7H, m), 1,44 (9H, s), 1,81-1,87 (2H, m), 2,03-2,08 (2H, m), 2,60-2,69
(2H, m), 2,84 (1H, m), 3,05-3,15 (2H, m), 3,78 (1H, tt, J = 11,7, 3,9 Hz), 4,73
(1H, br), 6,67 (1H, s), 7,40 (1H, s).
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Buéc 2 Axit 5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-

yl]metyl}valeric
[Cong thic 87]
NH,
N
& |
N COOH

Axit clohydric 2N (5mL) dugc bd sung vao hop chét (430mg) thu dugc
trong Budc 1 cia Vidu nay, va hdn hop dugc gia nhiét t&i nhiét do héi luu trong
thoi gian 3 gid. Sau khi 1am lanh, dung m6i dugc chung cét trong diéu kién &p
suét giam. Hydroclorua thd tao ra dugc hoa tan trong nudc, va DOWEX
50WX8-200 duoc bd sung vao hdn hop. Nhya duge rira bing nudc, tiép theo
bang cach ria giai bang nudc amoniac 4%. Dich rira giai dugc c6, va san phim

thd duoc rira bang axeton dé thu duoc hop chit néu & tiéu d& (90mg).

'H-NMR (CD;0D) §: 0,95 (3H, d, J = 6,6 Hz), 1,07-1,20 (2H, m), 1,38-1,77 (7H,
m), 1,79-1,87 (2H, m), 1,97-2,06 (2H, m), 2,43-2,57 (2H, m), 2,81-2,95 (3H, m),
3,92 (1H, &, T = 11,7, 3,5 Hz), 6,93 (1H, s), 7,54 (1H, s).

HRMS (ESI): m/z duge tinh toan dbi véi CeHysN30,: 294,2182 [M + HJ'; phat
hién: 294,2183.

Vidu3
Axit 5-amino-2-{[1-(trans-4-etylxyclohexyl)-1H-imidazol-4-yl]metyl } valeric

Budc 1 Metyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-etylxyclohexyl)-
1H-imidazol-4-yl]metyl} valerat
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[Cong thic 88]

T

“Boc
N
&)
N COOMe

Hop chit (100mg) thu duge trong Vi du tham chiu 5 va hop chét
(267mg) thu dugc trong Vi du tham chiéu 3 duoc tao huyén phu trong
xyclohexan (5mL). Dung dich cia piperidin (0,048mL) va axit propionic
(0,036mL) trong xyclohexan (2ZmL) duoc bd sung vao huyén phi nay, va hdn
hop dugc gia nhiét toi nhiét do hdi luu trong thoi gian 10 gid. Sau khi 1am lanh,
nuée kali cacbonat duge bd sung vao dung dich phan tng, va chét hitu co duoc
chiét bang etyl axetat. L6p hitu co duge ria bing dung dich natri clorua bio hoa,
sau do du'qc lam kho trén natri sulfat khan, va dugc loc, va dung méi duogc
chung cét trong diéu kién ép sut giam. San phim thé tao ra dugc hoa tan trong
metanol (8mL). Chét xuc tac paladi-cacbon 10% (hydrat héa, 200mg) duge bd
sung vao dung dich, va hén hop duoc khudy & nhiét d trong phong trong thoi
gian 8 gio trong didu kién méi truong hydro tai 4p suét thuong. Sau khi loc qua
xelit, phan dich loc dugc c6 trong diéu kién 4p sudt giam d& thu dugc san phim
thd. San phdm thoé nay dugc tinh ché bing phép sic ky cot silicagel (dung méi
rira giai: hexan/etyl axetat = 2/1-1/2) @& thu duoc hop chit néu & tiéu @&
(185mg).

'H-NMR (CDCly) 3: 0,91 (3H, t, J = 7,0 Hz), 1,06 (2H, m), 1,15-1,68 (9H, m),
1,44 (9H, s), 1,93 (2H, m), 2,09 (2H, m), 2,71 (1H, dd, J = 13,7, 5,9 Hz), 2,80
(1H, m), 2,89 (1H, dd, T = 13,7, 7,8 Hz), 3,03-3,17 (2H, m), 3,63 (3H, s), 3,81
(1H, tt, J = 12,1, 3,9 Hz), 4,76 (1H, br), 6,68 (1H, 5), 7,47 (1H, 5).
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Budc 2 Axit 5-amino-2-{[1-(trans-4-etylxyclohexyl)-1H-imidazol-4-
yl]lmetyl}valeric

[Cong thic 89]

Q

N COCH

Axit clohydric SN (4mL) duoc bd sung vao hop chét (180mg) thu dugc
trong Budc 1 cia Vi du nay, va hdn hop dugc gia nhiét téi nhiét dd hdi luu trong
thoi gian 3 gid. Sau khi lam lanh, dung méi dugc chung c4t trong diéu kién 4p
suit giam. Hydroclorua tho tao ra duoc hoa tan trong metanol, va DOWEX
50WX8-200 dugc bd sung vao hdn hop. Nhua duge rira bang nuéc, tiép theo
béing cach rira giai bing nudc amoniac 4%. Dich rira giai dugc cd, va san phdm

thé dugc rira bing axeton d8 thu dugc hop chit néu & tidu d& (53mg).

'H-NMR (CD;0D) §: 0,92 (3H, t, T = 7,0 Hz), 1,10 (2H, m), 1,17-1,33 (3H, m),
1,42-1,75 (6H, m), 1,91 (2H, m), 2,05 (2H, m), 2,43-2,58 (2H, m), 2,79-2,95
(3H, m), 3,93 (1H, tt, T = 12,1, 3,5 Hz), 6,94 (1H, s), 7,56 (1H, s).

HRMS (ESI): m/z dugc tinh todn dbi v&i C17HzoN30,: 308,2338 [M + H]'; phat
hién: 308,2338.

Vidu4
Axit 5-amino-2-{[1-(3-etylxyclobutyl)-1H-imidazol-4-ylJmetyl } valeric

Budc 1 Metyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(3-etylxyclobutyl)-1H-

imidazol-4-yl|metyl}valerat
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[Cong thire 90]

Dl
“Boc
N
§ L{
N COOMe

Hop chét (115mg) thu dugc trong Vi du tham chidu 6 va hop chét
(355mg) thu dugc trong Vi du tham chiu 3 dugc tao huyén phu trong
xyclohexan (6mL). Dung dich cta piperidin (0,064mL) va axit propionic
(0,048mL) trong xyclohexan (3mL) dugc bd sung vao huyén phu, va hdn hop
dugce gia nhiét téi nhiét do hdi luu trong thoi gian 14 gid. Sau khi 1am lanh,
nuéc kali cacbonat duoc bd sung vao dung dich phan tng, va chét hitu co dugc
chiét bing etyl axetat. Lép hitu co dugce rira bing dung dich natri clorua béo hoa,
sau d6 duoc lam kho trén natri sulfat khan, va duoc loc, va dung moi dugc
chung cét trong diéu kién &p suét giam. San phim thd tao ra dugc hoa tan trong
etanol (SmL). Chét xuc tdc paladi-cacbon 10% (hydrat héa, 200mg) dugc bd
sung vao dung dich, va hén hop dugc khudy & nhiét d6 trong phong trong thoi
gian 8 gio trong didu kién méi trudng hydro tai 4p suét thudng. Sau khi loc qua
xelit, phén dich loc duogc cd trong didu kién ap sudt giam dé thu dugc san phém
tho. San phim thd nay dugc tinh ché bing phép sic ky cot silicagel (dung mdi
rira giai: hexan/etyl axetat = 1/1-1/2) @& thu dugc hop chét néu & tiéu dé (190mg,
hén hop dong phéan khong d6i quang, trans:cis = 1:1).

'H-NMR (CDCl) 8: 0,86 (1,5H, t, T = 7,3 Hz), 0,90 (1,5H, t, ] = 7,3 Hz), 1,44
(9H, s), 1,44-1,70 (6H, m), 1,81-1,90 (1H, m), 1,94-2,04 (0,5H, m), 2,18-2,30
(1,5H, m), 2,37-2,47 (1H, m), 2,57-2,64 (1H, m), 2,66-2,73 (1H, m), 2,76-2,83
(1H, m), 2,86-2,93 (1H, m), 3,04-3,17 (2H, m), 3,64 (3H, s), 4,34 (0,5H, tt, J =
9.3, 7,8 Hz), 4,58 (0,5H, tt, ] = 7,8, 7,3 Hz), 4,79 (1H, br), 6,68 (0,5H, s), 6,73
(0,5H, s), 7,39 (0,5H, s), 7,42 (0,5H, s).
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Budc 2 Axit 5-amino-2-{[1-(3-etylxyclobutyl)-1H-imidazol-4-
yl]Jmetyl}valeric

[Cbng thuc 91]

N
< Lff
N COOH

Axit clohydric SN (4mL) duoc bd sung vao hop chit (185mg) thu duoc
trong Budc 1 ctia Vi du ndy, va hdn hop duge gia nhiét t6i nhiét do héi luu trong
thoi gian 3 gio. Sau khi lam lanh, dung m6i duge chung ct trong diéu kién ap
suat giam. Hydroclorua thd tao ra dugc hoa tan trong metanol, va DOWEX
50WX8-200 duoc bd sung vao hdn hop. Nhua duge rira béng metanol, tiép theo
bing céch rira giai bang nuéc amoniac 4%. Dich ria giai dugc ¢, va san phdm

thé duge ria bang axeton dé thu dugc hop chit néu & tidu d (51mg, hdn hop

ddng phan khong d6i quang, trans:cis = 1:1).

'H-NMR (CD;0D) 8: 0,87 (1,5H, t, ] = 7,4 Hz), 0,91 (1,5H, t, ] = 7,4 Hz), 1,45-
1,73 (6H, m), 1,85-2,06 (1H, m), 2,17-2,29 (1,5H, m), 2,41-2,64 (4H, m), 2,82-
2,95 (3H, m), 4,47 (0,5H, tt, J = 9,4, 7,8 Hz), 4,72 (0,5H, tt, J = 8,2, 7,8 Hz),
6,97 (0,5H, s), 7,03 (0,5H, s), 7,53 (0,5H, s), 7,56 (0,5H, 5).

HRMS (ESI): m/z duge tinh toan déi véi C,sHyeN:O,: 280,2025 [M + H]*; phét
hién: 280,2015.

Vidu5
Axit 5-amino-2-{[1-(3-metylxyclobutyl)-1H-imidazol-4-yl]metyl}valeric
[Cong thtc 92]
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N
{ L{
N COOH

Hop chit néu & tiéu @ (2,0mg, hdn hop ddéng phan khéng d6i quang,
trans:cis = 1:1) thu dugc tir hop chét (10mg) thu duoc trong Vi du tham chiéu 7

theo cach tuong tu nhu trong Vi du 4.

'H-NMR (CD;OD) & 1,15 (1,5H, d, J = 6,6 Hz), 1,24 (1,5H, d, ] = 6,6 Hz),
1,44-1,72 (4H, m), 1,85-1,96 (1H, m), 2,10-2,22 (1,5H, m), 2,41-2,63 (4,5H, m),
2,81-2,95 (3H, m), 4,45 (0,5H, tt, T = 9,4, 7,4 Hz), 4,79 (0,5H, tt, T = 7,8, 7,8 Hz),
6,98 (0,5H, s), 7,02 (0,5H, s), 7,54 (0,5H, s), 7,57 (0,5H, s).

HRMS (ESI): m/z dugc tinh toan dbi véi Cy4H,4N;30,: 266,1869 [M + H]'; phat
hién: 266,1874.

Vidu6

Axit (2RS)-5-amino-2-({1-[(1R,3s,5S)-bixyclo[3.1.0]Thexan-3-yl]-1H-imidazol-
4-yl}metyl)valeric

Buéc 1 (1R,3r,58)-bixyclo[3.1.0]Thexan-3-yl metansulfonat

[Cong thirc 93]
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Trietylamin (1,70mL) va metansulfonyl clorua (0,94mL) dugc bd sung &
nhiét 46 0°C vao dung dich cua (IR,3r,5S)-bixyclo[3.1.0]hexan-3-o0l (1,00g)
trong metylen clorua (10mL), va hdn hop duoc khudy & nhiét d6 trong phong
trong thoi gian 12 gio. Nudce duge bd sung vao dung dich phéan tng, va chét hitu
co duoc chiét bing metylen clorua. Lép hitu co duge 1am kho trén natri sulfat
khan va duoc loc, va dung méi duoc chung cét trong diéu kién 4p suét giam dé
thu duoc san phim thd. San phdm thé nay dugc tinh ché bing phép sic ky cot
silicagel (dung mdi rira giai: hexan/etyl axetat = 4/1-2/1) dé thu dwogc hop chét
néu & tiéu dé (1,34g).

'H-NMR (CDCL;) &: 0,44 (1H, m), 0,54 (1H, m), 1,35 (2H, m), 2,10 (2H, m),
2,26 (2H, m), 2,96 (3H, s), 5,19 (1H, m).

Budéc 2 Tert-butyl (2RS)-2-({1-[(1R,3s,55)-bixyclo[3.1.0]hexan-3-yl]-1H-
imidazol-4-yl} metyl)-5-[(tert-butoxycarbonyl)amino]valerat

[Cong thirc 94]

;_: ‘“,, I-l\-lj
Q “Boc
N
&)
N COOtBu

Hop chét (250mg) thu duge trong Vi dy tham chiéu 2 duoc hoa tan trong
N,N-dimetylformamit (4mL), va xesi cacbonat (690mg) va hop chit (250mg)
thu duge trong Bude 1 cia Vi du ndy duoc bd sung vao hdn hop. Sau khi khudy
& nhiét @0 110°C trong thoi gian 9 gio, nudc duge bd sung vao dung dich phan
Gmg, va chét hitu co duge chiét bang dietyl ete. Lép hitu co dugce rira béing nudc,
sau d6 duogc lam kho trén natri sulfat khan, va dugc loc, va dung méi dugc
chung cét trong didu kién ap suét giam d& thu dwoc san phim thd. San phim tho

nay dugc tinh ché bang phép sic ky cot silicagel (dung mdi rira gidi: metylen
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clorua-metylen clorua/metanol = 10/1) d& thu dwoc hop chét néu & tidu dé

(55mg).

'H-NMR (CDCl,) 8: 0,26 (1H, dt, J = 5,7, 3,9 Hz), 0,47 (1H, td, ] = 7,8, 5,7 Hz),
1,38 (9H, s), 1,44 (9H, s), 1,35-2,07 (8H, m), 2,26-2,33 (2H, m), 2,58-2,68 (2H,
m), 2,83 (1H, m), 3,05-3,15 (2H, m), 4,03 (1H, tt, J = 10,2, 7,4 Hz), 4,75 (1H,
br), 6,65 (1H, s), 7,37 (1H, s).

Bude 3 Axit (2RS)-5-amino-2-({1-[(1R,3s,5S)-bixyclo[3.1.0]hexan-3-yl]-1H-

imidazol-4-yl} metyl)valeric

[Cong thic 95]

Q | NH,
N
&
N COOH

Hop chét (55mg) thu dugc trong Bude 2 ciia Vi du nay dugc hoa tan trong
metylen clorua (2mL). Axit trifloaxetic (1ImL) dugc bd sung vao dung dich, va
hdn hop duoc khudy & nhiét d6 trong phong trong thoi gian 5 gid. Sau d6, dung
mdi duge chung cét trong didu kién é&p sudt giam. Toluen dugc bd sung vao
phén cin con lai, va dung méi lai dugc chung cét trong didu kién 4p suét giam.
Trifloaxetat thé tao ra duoc hoa tan trong nude, va DOWEX 50WX8-200 duogc
bd sung vao hdn hop. Nhua dugc ria bing metanol, tiép theo bing cach rira giai
béng nudc amoniac 4%. Dich rira giai dugc cd, va san phém thé duoc rira bing

axeton d& thu dwoc hop chit néu & tiéu ¢ (30mg).

'H-NMR (CD;0D) &: 0,34 (1H, dt, J = 5,4, 3,9 Hz), 0,45 (1H, td, J = 7,4, 5,4
Hz), 1,38-1,45 (2H, m), 1,46-1,71 (4H, m), 2,03-2,11 (2H, m), 2,23-2,30 (2H,
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m), 2,44-2,57 (2H, m), 2,82-2,95 (3H, m), 4,21 (1H, tt, J = 10,2, 7,4 Hz), 6,92
(1H, s), 7,50 (1H, s).

HRMS (ESI): m/z dugc tinh toan ddi véi CisHy3sN;NaO,: 300,1688 [M + Na]™;
phét hién: 300,1679.

Vidu7

Axit 5-amino-2-{[1-(trans-4-hydroxyxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric

Budc 1 Metyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-
hydroxyxyclohexyl)-1H-imidazol-4-yl]metyl } valerat

[Cong thic 96]
HO
| N
: “Boc
N
&
-~ N - COOMe

Hop chit (185mg) thu dugc trong Vi du tham chiéu 8 va hop chét
(524mg) thu dugc trong Vi du tham chiéu 3 dugc tao huyén phi trong
xyclohexan (6mL). Dung dich cia piperidin (0,094mL) va axit propionic
(0,071mL) trong xyclohexan (2mL) dugc bd sung vao huyén pht nay, va hén
hop dugc gia nhiét téi nhiét 4 hdi luu trong thoi gian 12 gid. Sau khi lam lanh,
nuée kali cacbonat duge bd sung vao dung dich phén tng, va chét hitu co duoc
chiét bang etyl axetat. Lép hitu co duge rira béng dung dich natri clorua bo hoa,
sau d6 dugc lam khd trén natri sulfat khan, va dugc loc, va dung mdi duoc
chung cét trong diéu kién 4p sudt gidm. San phdm thé tao ra dwgc hoa tan trong

metanol (6mL). Chét xuc tac paladi-cacbon 10% (hydrat héa, 200mg) dugc b
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sung vao dung dich, va hdn hop duoc khudy & nhiét d6 trong phong trong thoi
gian 7 gid trong diéu kién méi truong hydro tai 4p sut thudng. Sau khi loc qua
xelit, phan dich loc dugc cd trong diéu kién 4p suét giam dé thu dugc san phdm
thd. San phédm tho nay dugc tinh ché bing phép séc ky cbt silicagel (dung moi
rira gidi: metylen clorua-metylen clorua/metanol =9/ 1) & thu dwoc hop chit

néu & tidu dé (326mg).

'"H-NMR (CDCly) &: 1,40-1,88 (8H, m), 1,43 (9H, s), 2,08-2,16 (4H, m), 2,70
(1H, dd, J = 14,6, 6,3 Hz), 2,80 (1H, m), 2,89 (1H, dd, J = 14,6, 8,3 Hz), 3,03-
3,15 (2H, m), 3,63 (3H, s), 3,72 (1H, m), 3,88 (1H, m), 4,73 (1H, br), 6,67 (1H,
s), 7,47 (1H, s).

Buéc 2 Axit 5-amino-2-{[1 -(trans-4-hydroxyxyclohexyl)-1H-imidazol-4-

yl]metyl}valeric
[Cong thic 97]
HO
NH,,
N
& |
N COCH

Axit clohydric 5N (5mL) duoc b6 sung vao hop chét (246mg) thu dugc
trong Budc 1 cua Vi du nay, va hdn hop dugc gia nhiét téi nhiét 46 hdi luu trong
thoi gian 3 gio. Sau khi lam lanh, dung m6i dugc chung cét trong diéu kién ép
suét giam. Hydroclorua thd tao ra dugc hoa tan trong metanol, va DOWEX
50WX8-200 dugc bd sung vao hdn hop. Nhua duge rira bing nude, tiép theo
bing cé4ch rira giai bing nudc amoniac 4%. Dich rira giai dugc ¢d, va san phdm

thd duoc rira bing axeton dé thu dwoc hop chit néu & tidu dé (74mg).
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'"H-NMR (CD;OD) 8: 1,39-1,87 (8H, m), 2,01-2,13 (4H, m), 2,53-2,69 (2H, m),
2,84-2,97 (3H, m), 3,64 (1H, m), 4,09 (1H, m), 7,10 (1H, s), 8,01 (1H, s).

HRMS (ESI): m/z duge tinh toan di véi C;sHyN305: 296,1974 [M + H]'; phat
hién: 296,1975.

Vi du 8

Axit 5-amino-2-{[1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric

Buéc 1 Tert-butyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(4-hydroxy-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valerat

[Cong thure 98]
OH
N
“Boc
N
&
N COOtBu

Hop chit (796mg) thu duge trong Vi du tham chiéu 1 duoc hoa tan trong
axetonitril (6mL), va lithi clorua (111mg) dugc bd sung vao hén hop. Sau khi
khudy & nhiét d6 trong phong trong thoi gian 1 gio, 1,8-
diazabixyclo[5.4.0]Jundec-7-en (0,34mL) duoc bd sung vao hdn hop. Sau khi
khudy thém & nhiét d6 trong phong trong thoi gian 1 gio, dung dich cia hop chét
(300mg) thu dugc trong Vi du tham chidu 9 trong axetonitril (4mL) dugc bd
sung vao hdn hop, va hdn hop dugc khudy & nhiét do trong phong trong thoi
gian 12 gi¢. Dung mdi dugc chung ct trong diéu kién 4p sudt gidm. Sau dé,
nuéc dugc bd sung vao phén cin con lai, va chit hitu co duoc chiét bang etyl

axetat. Lép hitu co dugce 1am kho trén natri sulfat khan va dugce loc, va dung méi
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duoc chung ct trong didu kién 4p sudt giam. San phém thd tao ra duoc hoa tan
trong etanol (10mL). Chét xtc téc paladi-cacbon 10% (hydrat héa, 150mg) dugc
bd sung vao dung dich, va hdn hop duge khudy & nhiét d6 trong phong trong
thdi gian 9 gidr trong didu kién moi trudng hydro tai 4p sudt thudong. Sau khi loc
qua xelit, phén dich loc duoc cb trong didu kién 4p sudt giam dé thu dwoc san
phim thd. San phim thd ndy dugc tinh ché bang phép sic ky cét silicagel (dung
moi rira giai: hexan/etyl axetat = 2/1-1/3) dé thu duoc hdn hop ddng phan khong

d6i quang ctia hop chit néu & tiéu dé (431mg, trans:cis = 1:3).

'H-NMR (CDClLy) 8: 1,29 (2,25H, s), 1,33 (0,75H, s), 1,38 (9H, s), 1,43 (9H, s),
1,47-1,69 (6H, m), 1,75-1,90 (4H, m), 2,05-2,12 (2H, m), 2,61-2,70 (2H, m),
2,80-2,88 (1H, m), 3,04-3,17 (2H, m), 3,81 (0,75H, tt, J = 12,2, 3,9 Hz), 3,93
(0,25H, m), 4,74 (1H, br), 6,70 (0,25H, s), 6,72 (0,75H, 5), 7,44 (0,25H, 5), 7,45
(0,75H, s).

Budc 2 Axit 5-amino-2-{[1-(4-hydroxy-4-metylxyclohexyl)-1H-imidazol-4-

yl]metyl}valeric
[Cong thurc 99]
OH
NH,
N
& |
N COOH

Axit clohydric 2N (5mL) dugc bd sung vao hop chit (306mg) thu dugc
trong Budce 1 cia Vi du nay, va hdn hop duge khuéy & nhiét d6 40°C trong thoi
gian 3 gid va & nhiét d§ 55°C trong thoi gian 5 gio. Sau khi 1am lanh, dung méi
duoc chung cét trong didu kién ap sudt giam. Hydroclorua thé tao ra dugc hoa

tan trong nudc, va DOWEX 50WX8-200 dugc b sung vao hén hop. Nhua duge
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rira bang nudce, tiép theo bang cach rira giai bang nudc amoniac 4%. Dich rira
giai duoc cd, va san pham thd dugce rira bang axeton dé thu dugc hon hop dong

phan khong d6i quang ctia hop chit néu & tiéu d& (50mg, trans:cis = 1:3).

'H-NMR (CDCly) 8: 1,23 (2,25H, s), 1,31 (0,75H, s), 1,47-1,90 (10H, m), 1,97-
2,11 (2H, m), 2,46-2,59 (2H, m), 2,83-2,95 (3H, m), 3,97 (0,75H, tt, T = 12,2,
3,9 Hz), 4,04 (0,25H, m), 6,97 (0,25H, s), 6,99 (0,75H, s), 7,63 (0,25H, s), 7,64
(0,75H, s).

HRMS (ESI): m/z dugc tinh todn dbi véi CrgHsN;O5: 310,2131 [M + HJ'; phat
hién: 310,2123.

Vidu9
Axit 5-amino-2-{[1-(3-metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric

[Cong thic 100]

N
&
N COOH

Hop chét néu & tidu dé (10mg) thu dugc theo cich twong ty nhu trong Vi
du 6 st dung 3-metylxyclohexanol (1,84g) thay cho (IR,3R,5S)-
bixyclo[3.1.0]hexan-3-ol.

'H.NMR (CD;O0D) 8: 1,05 (3H, d, J = 6,8 Hz), 1,32-1,40 (1H, m), 1,47-1,55 (15,
m), 1,55-1,76 (7H, m), 1,78-1,87 (1H, m), 1,90-2,05 (3H, m), 2,46-2,58 (2H, m),
2,84-2,95 (3H, m), 4,24 (1H, m), 6,96 (1H, s), 7,57 (1H, s).

HRMS (ESI): m/z dugc tinh todn db1 voi CieHasN;0,: 294,21815 [M + HJ;
phat hién: 294,21898.

Vidu 10
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Axit 5-amino-2-[(1-xycloheptyl-1H-imidazol-4-yl)metyl]valeric

[Cong thic 101]

Hop chét néu & tiéu d8 (30mg) thu duogc theo céch twong tw nhu trong cac
Budc 1 va 3 cua Vi du 1 st dung bromoxycloheptan (890mg) thay cho 3-

bromoxyclohexen.

'H-NMR (CD;OD) §: 1,46-1,74 (10H, m), 1,74-1,88 (2H, m), 1,85-1,94 (2H, m),
1,99-2,08 (2H, m), 2,45-2,58 (2H, m), 2,82-2,95 (3H, m), 4,16 (1H, m), 6,93
(1H, 5), 7,57 (1H, s).

HRMS (ESI): m/z dugc tinh toan di véi CisHpsN3On: 294,21815 [M + HJ';
phat hién: 294,21863.

Vidull

Axit 5-amino-2-({1-[exo-bixyclo[2.2.1]hept-2-yl]-1H-irhidazol-4-
yl}metyl)valeric

[Cong thuc 102]

J z NH,
N
¢ L{
N COOH

Hop chit néu o tidu d& (0,19g) thu duoc tir hop chit (0,21g) thu duoc
trong Vi du tham chiéu 10 theo céch twong tu nhu trong Vi du 3.
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'"H-NMR (CD;0D) §: 1,21-1,37 (3H, m), 1,46-1,71 (7H, m), 1,77-1,84 (1H, m),
1,90-1,97 (1H, m), 2,38-2,45 (2H, m), 2,45-2,57 (2H, m), 2,83-2,95 (3H, m),
4,04-4,10 (1H, m), 6,93 (1H, s), 7,56 (1H, s).

HRMS (ESI): m/z dugc tinh toan dbi véi CieHaN30,: 292,20250 M + H];
phét hién: 292,20319.

Vi du 12

Axit 5-amino-2-({1-[endo-bixyclo[2.2.1]hept-2-yl]-1H-imidazol-4-
yl}metyl)valeric

[Cong thic 103]

Zb N,

-
-
-

&

N COOH

Hop chét néu & tiéu dé& (0,07g) thu dugc tir hop chét (0,17g) thu dugc
trong Vi du tham chiéu 11 theo céch tuong ty nhu trong Vi du 3.

'"H-NMR (CD;0D) &: 1,15-1,23 (1H, m), 1,33-1,43 (2H, m), 1,44-1,55 (2H, m),
1,55-1,71 (6H, m), 2,10-2,18 (1H, m), 2,33-2,37 (1H, m), 2,46-2,59 (3H, m),
2,83-2,95 (3H, m), 4,43-4,50 (1H, m), 6,93 (1H, s), 7,57 (1H, s).

HRMS (ESI): m/z dugc tinh toan d6i voi CieHaeN;0,: 292,20250 [M + HJ;
phat hién: 292,20252.

Viduy 13
Axit 2-[(1-adamantan-2-yl-1H-imidazol-4-yl)metyl]-5-aminovaleric

[Cong thuc 104]
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NH,
N
&

N COOH

Hop chit néu & tiéu dé (0,04g) thu dugc tir hop chit (0,15g) thu dugc
trong Vi du tham chiéu 12 theo c4ch turong tu nhu trong Vi dy 3.

" 'H-NMR (CD;OD) §: 1,48-1,57 (1H, m), 1,58-1,72 (SH, m), 1,77-1,86 (5H, m),
1,92-1,99 (3H, m), 2,01-2,07 (2H, m), 2,48-2,61 (4H, m), 2,85-2,95 (3H, m),
4,17 (1H, 5), 7,03 (1H, s), 7,65 (1H, s).

HRMS (ESI): m/z duge tinh toén ddi véi CioHsoN3;0,: 332,23380 [M + HI';
phat hién: 332,23325.

Vidu 14
Axit 5-amino-2-{[1-(trans-4-phenoxyxyclohexyl)- IH-imidazol-4-yl|metyl} valeric

[Cong thirc 105]

o

&)

N COCH

Hop chét néu & tidu @& (7mg) thu dugc tir hop chét (0,07g) thu duoc trong
Vi du tham chiéu 13 theo c4ch twong tu nhu trong Vi du 3.

-119-



19905

'H-NMR (CD;OD) 8: 1,47-1,73 (6H, m), 1,84-1,95 (2H, m), 2,08-2,16 (2H, m),
2.21-2,28. (2H, m), 2,46-2,59 (2H, m), 2,84-2,95 (3H, m), 4,09 (1H, m), 4,36
(1H, m), 6,88-6,95 (3H, m), 6,97 (1H, s), 7,23-7,28 (2H, m), 7,59 (1H, s).

HRMS (ESI): m/z dugc tinh toan dbi voi CpiHaoN305: 372,22872 [M + H]™;
phat hién: 372,22850.

Vidu 15

- Axit (2R)-5-amino-2-{[ 1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl} valeric va axit (2S)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-

imidazol-4-yl]metyl}valeric

Budc 1  Metyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl}valerat

[Cong thire 106]

T

“Boc
N
& |
N COOMe

Hop chit (300mg) thu dugc trong Vi du tham chiéu 4 va hop chét
(860mg) thu dugc trong Vi du tham chiéu 3 dugc tao huyén phu trong
xyclohexan (10mL). Dung dich cia piperidin (0,154mL) va axit propionic
(0,116mL) trong xyclohexan (10mL) dugc bd sung vao huyén phiy, va hdn hop
dugc gia nhiét t6i nhigt do héi lvu trong thoi gian 48 gid. Sau khi lam lanh,
nude kali cacbonat duoc bd sung vao dung dich phén ung, va chét hitu co dugc
chiét bang etyl axetat. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa,

sau d6 duoc lam kho trén natri sulfat khan, va dugc loc, va dung mdi duge
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chung cét trong didu kién ép sudt giam. San phim tho tao ra duge hoa tan trong
etanol (12mL). Chét xtic tac paladi-cacbon 10% (hydrat héa, 250mg) duge bd
sung vao dung dich, va hén hop dugc khudy trong diéu kién moi trudng hydro
tai 4p sudt thuong & nhiét d§ trong phong trong thdi gian 4 gio va & nhiét do
60°C trong thoi gian 2,5 gid. Sau khi loc qua xelit, phén dich loc dugc cd trong
didu kién 4p suét giam @8 thu duoc san phim thd. San phim thd nay duoc tinh
ché bang phép sic ky cot silicagel (dung méi rira giai: hexan/etyl axetat = 2/1-
1/3) d& thu duoc hop chét nédu & tiéu dé (562mg).

*'H-NMR (CDCly) 8: 0,94 (3H, d, J = 6,6 Hz), 1,02-1,15 (2H, m), 1,34-1,69 (7H,
m), 1,43 (9H, s), 1,80-1,87 (2H, m), 1,99-2,09 (2H, m), 2,69 (1H, dd, J = 13,7,
6,3 Hz), 2,79 (1H, m), 2,88 (1H, dd, J = 13,7, 7,4 Hz), 3,03-3,13 (2H, m), 3,63
(3H, s), 3,79 (1H, tt, ] = 12,1, 3,9 Hz), 4,76 (1H, br), 6,67 (1H, 5), 7,47 (1H, 5).

Buéc2 Metyl (2R)-5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl} valerat va metyl (25)-5- [(tert-
butoxycarbonyl)amino]-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl} valerat

[Cong thie 107]

3 . y
Q N\Boc Q )/ N\BOC
N N -
& | &L G
N R COOMe

N COOMe

Hop chét (40mg) thu dugc trong Bude 1 clia Vi du nay duge hoa tan trong
hexan (1,5mL) va etanol (0,5mL) va dugc tach quang bing sic ky léng hidu
ning cao st dung cdt ban didu ché CHIRALPAK IA (2,0cm x 25,0cm). Tbc @
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dong: 15mL/phtt, dung moi rira giai: hexan/etanol = 75/25, budc song phat
hién: 220nm.

Dung mdi cua dich rira gidi chira hop chét c¢6 hoat tinh quang dugc chung
cét trong diéu kién 4p suét giam @ 1an lugt thu duge mdi mdt chit déng phan
d6i anh (15mg). C4 hai chét ddng phan d6i anh dugc xé4c dinh bing sic ky long
hiéu ning cao phan tich 13 cic hop chét tinh khiét quang. Cot: CHIRALPAK TA
(0,46 cmx25,0 cm), tdc d6 dong: ImL/phut, dung mdi rira giai: hexan/etanol =
80/20<thé tich/thé tich>, budc song phét hién: 220nm, thoi gian duy tri: metyl
(2R)-5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-metylxyclohexyl)- 1 H-
imidazol-4-yl]metyl}valerat (7,2 phut), metyl (25)-5-[(tert-
butoxycarbonyl)amino]-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valerat (11,2 phut).

Budc 3 Axit (2R)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric

[Cong thirc 108]

\‘\\

NH

N
& |
N COOH
Axit clohydric 5N (2mL) dugc bd sung vao metyl (2R)-5-[(tert-
butoxycarbonyl)amino]-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl }valerat (15,0mg) thu dugc trong Budc 2 cua Vi du nay, va hén hop
duoc gia nhiét toi nhiét do hdi lwu trong thoi gian 4 gid. Sau khi 1am lanh, dung
mbi duge chung cht trong didu kién 4p suét giam. Hydroclorua thé tao ra dugc

hoa tan trong metanol, va DOWEX 50WX8-200 dugc bd sung vao hdn hop.
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Nhua duoc rira bang nude, tiép theo bang cach rira giai bang nuéc amoniac 4%.
Dich rtra giai duoc cd, va san pham tho dugc rira bang axeton d€ thu duoc hop

chét néu & tiéu dé (2,2mg).

Buéc 4 Axit (2S)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric

~ [Céng thic 109]

-
-
-

NH

N COOH

Axit clohydric 5N (2mL) dugc bd sung vao metyl (2S)-5-[(tert-
butoxycarbonyl)amino]-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valerat (15,0mg) thu dugc trong Bude 2 cia Vi du nay, va hdn hop
duoc gia nhiét téi nhiét do héi lwu trong thoi gian 4 gid. Sau khi lam lanh, dung
mdi dugc chung cét trong diéu kién 4p sudt giam. Hydroclorua thd tao ra dugc
hoa tan trong metanol, va DOWEX 50WX8-200 (200mg) dugc bd sung vao hdn
hop. Nhya dugc rira bing nude, tiép theo béng céach ria giai bang amoniac nuéc
(4%, 80mL). Dich rira giai dugc cd, va sén phim thd dugc ria bing axeton dé

thu duoc hop chit néu & tiéu dé (1,8mg).
Vidu 16

Benzyl 5-amino-2-{[1 -(trans-4-me.tylxyclohexyl)- 1H-imidazol-4-
yl]metyl}valerat hydroclorua

Buéc 1 Axit 5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-metylxyclohexyl)-
1H-imidazol-4-yl]metyl}valeric
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[Cong thic 110]

\“\

§
“Boc
N
&
N COOH

Hop chét (7,00g) thu dugc trong Bude 1 ctia Vi du 15 dugce hoa tan trong
dung moi két hop cla tetrahydrofuran (70mL) va nudc (14mL). Lithi hydroxit
monohydrat (1,26g) dugc bd sung & nhiét d6 trong phong vao dung dich nay, va
hdn hop duge khudy qua d&m. Dung dich phan Ung dugc trung hoa bing cach
bd sung axit clohydric 2N (8,6mL), va dung méi dugc chung cét trong diéu kién
4p suét giam. Metylen clorua duge bd sung vao phan cin thu duge, va hdn hop
duoc 1am khd trén natri sulfat khan. Dung mdi dugc chung cAt trong didu kién
ap sut gidm 8 thu duoc san pham thd ciia hop chét néu & tiéu dé. San phdm tho

nay duogc st dung truc tiép trong phéan mg tiép theo.
MS (ESI) m/z 394 (M + H)".

Buéc 2 Benzyl 5-[(tert-butoxycarbonyl)amino]-2-{[1-(trans-4-
metylxyclohexyl-1H-imidazol-4-ylJmetyl} valerat

[Céng thirc 111]
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Axit 5-[(tert-butoxycarbonyl)amino]-2-{[1 -(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl} valeric thu dugc trong Budc 1 cua Vi du nay dugc hoa tan
trong metylen clorua (150mL). Rugu benzylic (8,85mL), 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (4,95g), va 4-dimetylaminopyridin
(3,15g) duoc bd sung & nhiét d6 trong phong vao dung dich, va hdn hop duge
| khudy trong thoi gian 18 gio. Chét hiru co dugce chiét bing metylen clorua va
duoc 1am kho trén natri sulfat khan, va dung mdi sau do duoc chung cét trong
didu kién &p sudt giam. San phim tho tao .ra dwoc tinh ché bang phép sic ky cot
silicagel (dung méi rira giai: hexan/etyl axetat = 7/3-etyl axetat) dé thu duoc hop
chét néu & tiu dé (8,45g).

'H-NMR (CDCL) 8: 094 (3H, d, J = 6,3 Hz), 1,01-1,13 (2H, m), 1,38-1,72
(16H, m), 1,79-1,86 (2H, m), 1,97-2,04 (2H, m), 2,71 (1H, dd, J= 14,1, 5,9 Hz),
2.80-2,87 (1H, m), 2,91 (1H, dd, J = 14,1, 7,8 Hz), 3,07 (2H, br s), 3,68-3,76
(1H, m), 4,68 (1H, brs), 5,10 (2H, s), 6,57 (1H, 5), 7,29-7,40 (6H, m).

MS (ESI) m/z 484 (M + H)*

Buéc3 Benzyl 5-amino-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-
yl]metyl} valerat hydroclorua

[Cong thire 112]

4:\] \ O\/© - HCI

Benzyl 5-[(tert-butoxycarbonyl)amino]-2-{[1 -(trans-4-metylxyclohexyl-
1H-imidazol-4-yl]metyl} valerat thu dugc trong Budc 2 cla Vi du nay dugc hoa

tan trong 1,4-dioxan (40mL). Dung dich cta axit clohydric 4N trong 1,4-dioxan
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(40mL) duogc bd sung timg giot & nhiét dd trong phong vao dung dich néu trén,
va hdn hop sau d6 duoc khudy trong thoi gian 24 gi¢. Dung méi trong dung dich
phéan tng duoc chung cét trong didu kién ap suét giam dé thu dugc san phim thd

ctia hop chit néu & tidu dé (8,04g).

'H-NMR (CD,0D) &: 0,97 (3H, d, J = 6,7 Hz), 1,11-1,22 (2H, m), 1,43-1,54
(1H, m), 1,62-1,89 (8H, m), 1,99-2,06 (2H, m), 2,88-3,04 (SH, m), 4,10 (1H, tt,
J=12,1,3.9 Hz), 5,07 (14, d, /= 12,1 Hz), 5,15 (1H, d, J= 12,1 Hz), 7,28-7,37
(6H, m), 8,82 (1H, d, J=1,6 Hz).

MS (ESI) m/z 384 (M + H)*
Vidu 17

Axit 2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]Jmetyl}-5-(L-

phenylalanylamino)valeric

Buéc 1 Benzyl S5-({N- [(benzyloxy)carbonyl]-L-phenylalanyl }amino)-2- {[1-
(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}valerat

[Cong thic 113]

W
\
Q
O
N

Hop chét (200mg) thu dugc trong Vi du 16 dugc hoa tan trong N,N-
dimetylformamit (6mL). N-[(benzyloxy)carbonyl]-L-phenylalanin (197mg), 4-
(4,6-dimetoxy-1,3,5—triazin-2-yl)-4-metylmorpholin clorua hydrat (DMT-MM,
90%, 182mg), va trietylamin (135@1} duoc bd sung & nhiét d6 trong phong vao
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dung dich, va hdn hop dugc khudy trong thoi gian 3 ngay. Etyl axetat dugc bd
sung vao dung dich phan Ung, va hén hop duge rira ba 14n bang dung dich natri
clorua 10% va sau d6 duoc rira bing nude natri bicacbonat bdo hoa. Lép hitu co
tao ra dugc lam kho trén natri sulfat khan, va dung méi dugc chung cht trong
didu kién 4p suét giam. San phém thd tao ra dugc tinh ché bang phép séc ky cot
silicagel (dung méi rira giai: hexan/etyl axetat = 1/1-etyl axetat) dé thu duoc hop
chit néu & tidu d& (254mg).

'H-NMR (CDCly) 8: 0,94 (3H, d, J = 6,7 Hz), 1,07 (2H, q, J = 12,9 Hz), 1,43
1,55 (7H, m), 1,80-1,84 (2H, m), 1,97-1,99 (2H, m), 2,67-2,88 (3H, m), 3,08-
3,15 (3H, m), 3,68-3,70 (0,5H, m), 4,40-4,41 (0,5H, m), 5,05-5,10 (4H, m),
5.60-5,63 (1H, m), 6,54-6,56 (2H, m), 7,16-7,21 (4H, m), 7,29-7,52 (7H, m).

MS (ESI) m/z 665 (M + H)".

Budc 2 Axit 2-{[l-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-5-(L-

phenylalanylamino)valeric

[Cong thirc 114]

-
-
-

; L, NH
N
f{ Y i
&

N COOH

Hop chét thu dugc trong Bude 1 ciia Vi dy nay duge hoa tan trong etanol
(8mL). Chét xuc tac paladi-cacbon 10% (hydrat hoa, 85mg) dugc bd sung vao
dung dich néu trén, va hdn hop duoc khudy & nhiét d trong phong trong thoi
gian 5 gio trong diéu kién moi trudong hydro tai &p suét thuomg. Dung méi trong

dung dich phan tng dugc chung cét trong didu kién 4p suét giam, va phén cin
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con lai duoc tinh ché bang HPLC pha déo didu ché d thu dwoc hop chit néu &
tiéu dé (128mg).

'H-NMR (CDCL) 8: 0,95 (3H, d, J = 6,7 Hz), 1,07-1,14 (2H, m), 1,41-1,44 (21,
m), 1,59-1,72 (5H, m), 1,84-1,88 (2H, m), 2,07-2,11 (2H, m), 2,71-2,80 (4H, m),
3,23-3,.25 (3H, m), 3,62-3,65 (1H, m), 3,82-3,83 (1H, m), 6,75 (1H, s), 7,23-7,30
(5H, m).

HRMS (ESI): m/z duoc tinh toan ddi véi CpsHiN,O5: 441,28656 M + H]';
phat hién: 441,28690. |

Viduy 18

Axit 2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-5-(L-

norleuxylamino)valeric

Buéc 1 Benzyl 5-({N—[(benzyloxy)carbonyl]-L-norleuxyl}amino)—?.-{[l-(trans—
4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valerat

[Cong thue 115]

Hop chét néu & tiéu d& (244mg) thu dugo tir hop chét (200mg) thu duge
trong Vi du 16 va N-[(benzyloxy)carbonyl]-L-norleuxin (174mg) theo cach
twong tu nhu trong Budc 1 cia Viduy 17.
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'H-NMR (CDCl,) &: 0,83-0,88 (3H, m), 0,94 (3H, d, J = 6,7 Hz), 1,02-1,12 (2H,
m), 1,23-1,74 (12H, m), 1,78-1,85 (2H, m), 1,96-2,02 (2H, m), 2,73-2,95 (3H,
m), 3,17-3,32 (2H, m), 3,67-3,76 (1H, m), 4,10-4,18 (1H, m), 5,09-5,11 (4H, m),
5,55-5,58 (1H, m), 6,55 (0,5H, s), 6,57 (0,5H, s), 6,84-6,93 (1H, m), 7,36-7,30
(9H, m), 7,51 (1H, s).

Budc 2 Axit 2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-5-(L-

norleuxylamino)valeric

[Cong thirc 116]
Q HjHNE/\/
N
N 0]
&)
N COOH

Hop chét néu & tiéu dé (124mg) thu dugce tir hop chét (244mg) thu duge

trong Budc 1 cua Vi dy nay theo cach tuong tu nhu trong Budc 2 cua Vi du 17.

'H-NMR (CDCl;) 8: 0,84-0,89 (3H, m), 0,94 (3H, d, J = 6,3 Hz), 1,04-1,14 (2H,
m), 1,26-1,68 (13H, m), 1,79-1,87 (2H, m), 2,03-2,10 (2H, m), 2,58-2,69 (2H,
m), 2,85 (1H, dd, J = 14,5, 7,4 Hz), 3,11-3,27 (2H, m), 3,45-3,52 (1H, m), 3,77-
3,83 (1H, m), 6,72 (1H, s), 7,52 (1H, s), 8,03 (1H, br s).

HRMS (ESI): m/z duge tinh todn d6i véi CpHzeN4Os: 407,30221 [M + H];
phat hién: 407,30257.

Viduy 19

Axit  (2S)-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl}-5-({[(5-

metyl-2-oxo0-1,3-dioxol-4-yl)metoxy]carbonyl }amino)valeric

-129-



19905

[Cong thirc 117]

<, S
<\N]\/§\<300H

Hop chit (200mg) thu dugc trong Bude 4 cia Vi dy 15 dugce hoa tan trong
dung moi két hop cia N,N-dimetylformamit (2mL) va nu6e (1mL). Hop chét
(5-metyl-2-oxo0-1,3-dioxol-4-yl)metyl 4-nitrophenyl cacbonat (336mg) (J. Med.
Chem., 1996, Vol. 39, p. 480) dugc bd sung & nhiét do trong phong vao dung
dich néu trén, va hdn hop duge khudy trong thoi gian 4 ngdy. Dung méi trong
dung dich phan tng dugc chung ct trong didu kién 4p suat giam, va phan cin
con lai sau d6 duge cho tién hanh sic ky 16p méng @2 thu duoc hop chét néu &

tiéu @ (100mg).

'H-NMR (CDCly) &: 0,96 (3H, d, J = 6,5 Hz), 1,08-1,18 (2H, m), 1,40-1,51 (2H,
m), 1,55-1,78 (5H, m), 1,82-1,90 (2H, m), 2,07-2,15 (2H, m), 2,18 (3H, s), 2,70-
2,84 (3H, m), 3,13-3,20 (2H, m), 3,86-3,95 (1H, m), 4,79 (2H, s), 5,18 (1H, br s),
6,78 (1H, s), 7,74 (1H, s).

HRMS (ESI): m/z duogc tinh toan ddi v&i CppH3N;07: 450,22402 [M + H]+;
phat hién: 450,22369.

Vidu20

Axit (2S)-5-({[1-(isobutyryloxy)etoxy]carbonyl }amino)-2-{[1 -(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl}valeric

Buéc 1  1-[(clocarbonyl)oxy]etyl 2-metylpropionat

[Cong thirc 118]

-130-



19905

CI/([)LO/LO/?H/

1-{[(etylthio)carbonyl]Joxy}etyl ~ 2-metylpropionat (W02005/66122)
(412mg) dugc lam lanh xudng nhiét @ -30°C. Sulfuryl clorua (157ul) dugc bd
sung v&o hdn hop, va hdn hop sau d6 dugce khudy trong thoi gian 45 phit. Dung
méi trong dung dich phan ting duogc chung cét trong diéu kién 4p suét giam dé
thu duoc san phdm thd cia hop cht néu & tiéu de.
Budc 2 Axit (2S)-5-({[1-(Isobutyryloxy)etoxy]carbonyl}amino)-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valeric

[Céng thtrc 119]

-
-
-

N ) @) @)
&) :
N COOH

Hop chét (500mg) thu dugc trong Budce 4 cua Vi du 15 dugc hoa tan trong
dung moi két hop ctia N,N-dimetylformamit (6mL) va nude (2mL). Dung dich
ctia hop chét thu duge trong Bude 1 cua Vi du ndy trong metylen clorua (1ImL)
duoc bd sung & nhiét do 0°C vao dung dich néu trén, va hén hop dugc khudy
trong thoi gian 3 ngay. Dung méi trong dung dich phan ung dugc chung cht
trong didu kién 4p sudt giam, va chét hitu co duge chiét ba lan bing dung mdi
két hop etyl axetat-metanol (95:5). Lop hiru co duoc 1am kho trén natri sulfat
khan, va dung méi sau d6 dugc chung ct trong didu kién 4p sut giam dé thu
duoc san phim tho. San phdm th6 niy duoc tinh ché bing phép sic ky cot

silicagel (dung moéi rira giai: etyl axetat-metylen clorua/metanol = 95/5), va chét
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rén tao ra duoc rira thém bing nude d€ thu duge hop chat néu & tiéu d€ mong

mubn (97mg).

'H-NMR (CDCL) 8: 0,96 (3H, d, J = 6,3 Hz), 1,07-1,13 (2H, m), 1,16 (6H, d, J
= 7,0 Hz), 1,41-1,49 (SH, m), 1,57-1,78 (5H, m), 1,84-1,90 (2H, m), 2,08-2,14
(2H, m), 2,53 (1H, tt, J = 7,0, 7,0 Hz), 2,70-2,85 (3H, m), 3,12-3,20 (2H, m),
3,84-3,92 (1H, m), 4,96 (1H, br s), 6,76-6,80 (2H, m), 7,71 (1H, s).

HRMS (ESI): m/z dugc tinh toan d6i véi Cp3HsgN;O4: 452,27606 [M + Nal’;
phat hién: 452,27610.

Vidu?2l

1-[(isopropoxycarbonyl)oxy]etyl (28)-5-({[1-
(isobutyryloxy)etoxy]carbonyl }amino)-2-{[1 -(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl} valerat

Budc 1 1-iodoetyl isopropyl cacbonat

[Cong thuc 120]

Ao Lo

Natri iodua (2,10g) va 18-crown-6 (185mg) dugc bd sung & nhiét d6 trong
phong vao dung dich cta I-cloetyl isopropyl cacbonat (1,00g) trong toluen
(30mL), va hdn hgp dugc khudy & nhiét do 100°C trong thoi gian 5 gid. Etyl
axetat duoc bd sung vao dung dich phéan tmg, va hdn hop dugc rfré béng nudc
va nude natri thiosulfat 5% theo thir tu nay va sau 46 duogc lam kho trén natri
sulfat khan. Dung mdi dugc chung cét trong didu kién 4p sut giam dé thu dugc

sén phdm thd ctia hop chit néu & tiéu & (1,51g).

'H-NMR (CDCL) 8: 1,32 3H, d, = 6,3 Hz), 1,34 (3H, d, ] = 6,3 Hz), 2,24 (3H,
d, T=59 Hz), 495 (1H, t, ] =63, 6,3 Hz), 6,76 (1H, q, ] = 5,9 Hz).
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Budc 2  1-[(isopropoxycarbonyl)oxy]etyl (28)-5-({[1-
(isobutyryloxy)etoxy]carbonyl }amino)-2-{[1-(trans-4-metylxyclohexyl)-1H-
imidazol-4-ylJmetyl} valerat

[Cong thuc 121]

\\\\

/(KII\(H)/OTO@)\
<\ \ 0.0

Y YY

Hop chét (97mg) thu dugc trong Vi du 20 duge hoa tan trong dung méi
két hop cta tetrahydrofuran (ImL) va nudc (1mL). Natri bicacbonat (18mg)

duoc bb sung vao dung dich néu trén, va hdn hop duoc khue“'ty & nhiét d6 trong
phong trong thoi gian 3,5 gio. Dung méi trong dung dich phan ung dugc chung
cAt trong diéu kién 4p sudt gidm. Phén cin tao ra dugc hoa tan trong N,N-
dimetylformamit (3mL), va hop chét (74mg) thu duge trong Bude 1 cia Vi du
nay dugc bd sung vao hén hop ¢ nhiét do 0°C. Ba ngay sau, hop chét (25mg) thu
duoc trong Bu6e 1 ciia Vi du ndy va natri bicacbonat (6mg) duoc bb sung vao
hdn hop, va hén hop dugce khudy thém trong thoi gian 20 gio. Dung mdi trong
dung dich phan ing dugc chung cét trong diéu kién 4p sudt giam, va phan cin
con lai sau d6 duge tinh ché bang phép sic ky cot silicagel (dung mdi rira giéi:
etyl axetat-metylen clorua/metanol = 90/10). San phém thd tao ra lai dugc tinh
ché bing phép sic ky cot silicagel (dung moi rira gidi: etyl axetat) dé thu dugc

hop chét néu & tiéu @ (43mg).

'"H-NMR (CDCLy) &: 0,95 (3H, d, T = 6,3 Hz), 1,05-1,17 (8H, m), 1,30-1,32 (6H,
m), 1,42-1,69 (13H, m), 1,82-1,87 (2H, m), 2,05-2,11 (2H, m), 2,49-2,56 (1H,
m), 2,68-2,96 (3H, m), 3,10-3,23 (2H, m), 3,76-3,85 (1H, m), 4,85-4,92 (1H, m),

-133-



19905

5,23 (0,5H, brs), 5,31 (0,5H, br s), 6,68-6,73 (2H, m), 6,79 (1H, q, J = 5,5 Hz),
7,45 (0,5H, s), 7,46 (0,5H, s).

HRMS (ESI): m/z dugc tinh toan dbi v6i CooHusN;Og: 582,33905 [M +H]+; phat
hién: 582,33901.

Viduy 22

Axit (25)-5-({[1-(2,2-dimetylpropanoyloxy)etoxy] carbonyl}amino)-2-{[1-
(trans-4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl }valeric

Budc 1 S-etyl O-(1-iodoetyl) thiocacbonat

[Cong thire 122]

/\sji J\l

O

O-(1-cloetyl) S-etyl thiocacbonat (Synthesis, 1986, Vol. 8, p. 627) (5,0g)
dugc hoa tan trong toluen (100mL). Natri iodua (11,6g) va 18-crown-6 (2,35g)
duoc bd sung & nhiét d6 trong phong vao dung dich néu trén, va hdn hop dugc
khudy & nhiét d6 100°C trong thoi gian 4 gio. Dung dich phan tng dugc 1am
lanh xudng nhiét d6 trong phong. Etyl axetat dugc bd sung vao hdn hop, va hdn
hop duoc rira hai 1an bing nudc natri thiosulfat 5%. Lép hitu co duge 1am khd
trén natri sulfat khan, va dung méi sau d6 duoc chung ct trong diéu kién é&p
sudt giam dé thu duge sén phdm thoé clia hop chét néu & tiéu d&. San phdm tho

nay dugc st dung tryc tiép trong phan Umg tiép theo.

'H-NMR (CDCL) &: 1,31 3H, t, J =7,4 Hz), 2,18 (3H, d, T = 6,3 Hz), 2,84-2,91
(2H, m), 6,89 (1H, g, J = 6,3 Hz).

Budc 2 1-{[(etylthio)carbonyl]oxy}etyl pivalat
[Cong thirc 123]
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Axit pivalic (3,02g) dugc hoa tan trong dung moi két hop ciia metylen
clorua (100mL) va nudc (S0mL). Tetrabutylamoni bisulfat (10,0g) va natri
bicacbonat (4,97g) dugc bd sung theo thir ty ndy trong diéu kién 1am lanh béng
nudc da vao dung dich néu trén, va hdn hop sau d6 duge khudy trong thoi gian
30 phut. Sau d6, dung dich cta hop chét thu duogc trong Bude 1 cta Vi du nay
trong metylen clorua (SmL) dugc bd sung vao hdn hop, va hdn hop duge khudy
& nhiét dd trong phong trong thdi gian 6 ngdy. Lép hitu co dugc tach va duogc
lam kho trén natri sulfat khan, va dung moéi dugc chung cit trong diéu kién 4ap
suat giam. Phén cin tao ra duge tinh ché bing phép séc ky cot silicagel (dung
moi rira gidi: hexan-hexan/etyl axetat = 95/5) dé thu dugc hop chit néu & tidu dé

(2,62g).

'TL-NMR (CDCly) &: 1,20 (9H, s), 1,31 (3H, t, J= 7,4 Hz), 1,50 (3H, d, J= 5,5
Hz), 2,84-2,90 (2H, m), 6,92 (1H, g, /= 5,5 Hz).

Buéc 3 Axit (2S)-5-({[1-(2,2-dimetylpropanoyloxy)etoxy] carbonyl }amino)-2-
{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl} valeric

[Cong thirc 124]

H
QN _/rNng\rO\g/K
<\NB\/g\COOH

Hop chét néu & tidu d& (267mg) thu dugc tir hop chét thu duge trong Bude
2 cua Vi du nay va hop chét (500mg) thu dugce trong Budc 4 clia Vi dy 15 theo

cach twong tu nhu trong cac Bude 1 va 2 cia Vi duy 20.
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'H-NMR (CDCL) &: 0,95 (3H, d, J = 6,3 Hz), 1,11-1,19 (11H, m), 1,43-1,76
(10H, m), 1,85-1,92 (2H, m), 2,13-2,19 (2H, m), 2,83-2,94 (2H, m), 2,99-3,08
(1H, m), 3,11-3,21 (2H, m), 4,09-4,17 (1H, m), 5,38 (1H, br s), 6,75 (1H, q, J =
5,4 Hz), 7,07 (1H, s), 8,79 (1H, 5).

HRMS (ESI): m/z dugc tinh toan ddi v&i CpHuoN3Og: 466,29171 [M + H]';
phat hién: 466,29083.

Vidu 23

Axit (2S)-5-[({ 1-[(xyclohexylcarbonyl)oxy]etoxy} carbonyl)amino]-2-{[1-
(trans-4-metylxyclohexyl)- 1 H-imidazol-4-yl] metyl}valeric

Buéc 1 1-{[(etylthio)carbonyl]oxy}etyl xyclohexancarboxylat

[Cong thic 125]

® 0
/\S/U\OJ\O/LKO

Hop chit néu & tiéu @& (1,62g) thu duge tir O-(1-cloetyl) S-etyl
thiocacbonat (4,0g) va axit xyclohexancarboxylic (3,04g) theo cach twong tu

nhu trong cdc Bude 1 va 2 cuia Vi du 22.

'H-NMR (CDCL,) 8: 1,20-1,28 (3H, m), 1,31 (3H, t, I = 7,4 Hz), 1,39-1,48 (2H,
m), 1,49 3H, d, J = 5,5 Hz), 1,60-1,66 (1H, m), 1,73-1,77 (2H, m), 1,86-1,93
(2H, m), 2,37-2,27 (1H, m), 2,92-2,82 (2H, m), 6,94 (1H, g, ] = 5,5 Hz).

Budc 2 Axit (2S)-5-[({ 1-[(xyclohexylcarbonyl)oxy]etoxy }carbonyl)amino]-2-
{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}valeric

[Cong thuc 126]
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Hop chét néu & tiéu dé (318mg) thu dugc tir hop chét thu dugc trong Budc
1 cua Vi du nay va hop chét (400mg) thu duge trong Bude 4 ciia Vi du 15 theo

cach turong tu nhu trong cdc Budce 1 va 2 ctia Vi du 20.

'H-NMR (CDCL) &: 0,96 (3H, d, J = 6,7 Hz), 1,07-1,31 (SH, m), 1,39-1,47 (7H,
m), 1,57-1,78 (8H, m), 1,84-1,92 (4H, m), 2,07-2,14 (2H, m), 2,28 (1H, tt, J =
112, 3,6 Hz), 2,68-2,84 (31, m), 3,12-3,21 (2H, m), 3,86 (1H, tt, J = 12,1, 3,7
Hz), 4,95 (1H, brs), 6,76 (1H, 5), 6,78 (1H, q, J= 5,7 Hz), 7,63 (1H, 5)

HRMS (ESI): m/z duogc tinh toan @61 véi CrgHaN;3Og: 492,30736 [M + HJ;
phat hién: 492,30677.

Vidu 24

Axit 2-(2-aminoetoxy)-3-[1-(trans-4-metylxyclohexyl)-1 H-imidazol-4-
yl]propionic

Buéc 1 (2Z)-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metylen}morpholin-3-on

[Cong thuc 127]

-
-
-
-
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Dung dich clia lithi bis(trimetylsilyl)amit trong hexan (1,02M, 3,00mL)
duoc bd sung & nhiét do -78°C vao dung dich cta tert-butyl 3-oxomorpholin-4-
carboxylat (859mg) trong tetrahydrofuran (8mL), va hdn hop dugc khuéy &
nhiét 46 -78°C trong thdi gian 30 phut. Dung dich cua hop chit (400mg) thu
duoc trong Vi du tham chiéu 4 trong tetrahydrofuran (SmL) dugc bd sung &
nhiét @ -78°C vao dung dich phén tng nay. Hbn hop dugc khudy & nhiét do
-78°C trong thoi gian 1 gid, sau d6 dugc gia nhiét tir tir dén nhiét d6 trong phong,
va duoc khudy trong thoi gian 14 gid. Nudc amoni clorua béo hoa duoce b sung
vao dung dich phan tmg, va chét hitu co duoe chiét bang etyl axetat. Lép hitu co
duoc 1am kho trén natri sulfat khan va dugc loc, va dung moi dugc chung cAt
trong diéu kién 4p sudt giam 8 thu duge san phim tho. San phim tho nay dugc
tinh ché bing phép sic ky cot silicagel (dung moi rira gidi: metylen clorua-

metylen clorua/metanol = 10/1) 8 thu duoc hop chét néu & tiéu dé (330mg).

'H-NMR (CDCL) 8: 0,92 (3H, d, J = 6,6 Hz), 1,08 (2H, m), 1,43 (1H, m), 1,67
(2H, m), 1,84 (2H, m), 2,09 (2H, m), 3,58 (2H, m), 3,85 (1H, tt, J = 12,1, 3,9
Hz), 4,24 (2H, m), 6,10 (1H, br), 6,93 (1H, 5), 7,35 (1H, ), 7,58 (1H, 5).

Bugc 2 2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-y1]metyl}morpholin—

3-on

[Cong thirc 128]

\‘\\
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Chét xtc tac paladi-cacbon 10% (hydrat hoa, 300mg) dugc tao huyén phu
trong dung dich cta hop chét (330mg) thu dugc trong Budc 1 cua Vi du nay
trong etanol (8mL). Huyén phu dugc khudy trong didu kién moi trudng hydro tai
ap suét thirong & nhiét 4o trong phong trong thoi gian 1 gid va & nhiét do 45°C
trong thoi gian 1 gid. Dung dich phan ung dugc loc qua xelit, va phan dich loc
duoc cd. San pham tho tao ra duge tinh ché bang phép séc ky cot silicagel (dung
mdi rira giai: metylen clorua/metanol = 20/1-10/1) d thu duogc hop chét néu &

tiéu dé (325mg).

'H-NMR (CDCL) 8: 0,94 (3H, d, ] = 6,6 Hz), 1,09 (2H, m), 1,44 (1H, m), 1,65
(2H, m), 1,84 (2H, m), 2,09 (2H, m), 3,02 (1H, dd, J = 15,2, 9,0 Hz), 3,25-3,32
(2H, m), 3,54 (1H, m), 3,75 (1H, m), 3,80 (1H, tt, T = 12,1, 3,9 Hz), 4,03 (1,
m), 4,47 (1H, dd, T =9,0, 3,1 Hz), 6,31 (1H, br), 6,80 (1H, 5), 7,45 (1H, 5).

Budc 3 Axit 2-(2-aminoetoxy)—3-[1—(trans-4-metylxyclohexyl)-1H—imidazol-4-
yl]propionic

[Cong thirc 129]

D
N O/r
AL
N COOH

Axit clohydric ddm déc (7mL) duoc bd sung vao hop chét (300mg) thu
duoc trong Budc 2 clia Vi dy nay, va hdn hop duge gia nhiét t6i nhiét do héi luu
trong thoi gian 8 gid. Sau d6, dung méi dugce chung cét trong diéu kién 4p suét
giam. Hydroclorua thd tao ra dugc hoa tan trong metanol, va DOWEX 50WXg&-
200 dugc bd sung vao hdn hop. Nhya dugc rira bing nuéc, tiép theo bing cach
rira giai bing nudc amoniac 4%. Dich rira giai dugc c6 @2 thu dugc hop chét néu

& tidu @& (154mg).
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"H-NMR (CD,0D) 8: 0,95 (3H, d, ] = 6,6 Hz), 1,15 (2H, m), 1,47 (1H, m), 1,72
(2H, m), 1,84 (2H, m), 2,04 (2H, m), 2,83-3,07 (4H, m), 3,58-3,68 (2H, m),
3,90-4,01 (2H, m), 6,98 (1H, s), 7,58 (1H, 5).

HRMS (ESI): m/z duge tinh todn déi v6i CisHaeN;0s: 296,1974 [M + HJ'; phit
hién: 296,1962.

Vi du 25

Axit 2-[(1R)-2-amino-1-metyletoxy]-3-[1 -(trans-4-metylxyclohexyl)-1H-

imidazol-4-yl]propionic
Budc1 (6R)-4-(metoxymetyl)-6-metylmorpholin-3-on

[Cong thire 130]

Dung dich cua (6R)-6-metylmorpholin-3-on (EP350002) (12,1g) trong
tetrahydrofuran (50mL) dugc bd sung timg giot trong thoi gian 30 phit trong
didu kién 1am lanh bing nuéc d4 vao natri hydrua (63%, 4,4g, 116 mmol) dugc
tao huyén phu trong tetrahydrofuran (100mL). Hén hop duoc khudy & clng
nhiét d6 trong thoi gian 30 phut va sau d6 dugc khuéy thém & nhiét do trong
phong trong thdi gian 30 phut. Dung dich cia clometyl metyl ete (10mL) trong
tetrahydrofuran (50mL) dugc bd sung ting giot vao hdn hop trong thoi gian 30
phut trong didu kién 1am lanh bang nuéc d4. Hon hop dugc khudy trong thoi
gian 30 phut trong didu kién 1am lanh bing nuéc d4 va sau d6 dugc khudy qua

dém & nhiét @ trong phong. Luong nudc phén chia thich hgp dugce bd sung vao
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hdn hop, tiép theo bing céach chiét vai 14n béng etyl axetat. Lép hitu co duogc
lam kho trén natri sulfat khan. Dung mdi dugc chung ct trong diu kién 4p suét
giam, va phén cin tao ra dugc tinh ché bing phép séc ky cot silicagel (dung moi
rira gidi: hexan-hexan/etyl axetat = 40/60) @8 thu duoc hop chét néu & tiéu dé
(7,86g).

1H-NMR (CDCI3) 8: 1,30 (3H, d, T = 5,9 Hz), 3,22-3,34 (SH, m), 3,86-3,95 (1H,
m), 4,19 (1H, d, ] = 16,8 Hz), 4,31 (1H, d, ] = 16,8 Hz), 4,75 (1H, d, ] = 9,8 Hz),
4,88 (1H, d, J = 9,8 Hz).

Budc 2 (6R)-4-(metoxymetyl)-6-metyl-2-{[1 -(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl} morpholin-3-on

[Cong thue 131]

\\\\

N
<\Nl\/OS/;\I\/O\

O

Diisopropylamin (1,05mL) duoc hoa tan trong tetrahydrofuran (10mL).
Dung dich cia n-butyllithi trong hexan (1,57M, 4,50mL) duge bd sung & nhiét
d 0°C vao dung dich néu trén, va hdn hop duge khudy & nhiét d6 0°C trong thoi
gian 15 phut va & nhiét d9 trong phong trong thoi gian 5 phtt. Dung dich phéan
{mg duoc 1am lanh xudng nhiét do -78°C. Sau dé, dung dich clia hop chét
(1,16g) thu dugc trong Bude 1 cia Vi du nay trong tetrahydrofuran (5mL) dugc
bd sung vao hén hop, va hdn hop duge khudy & nhiét do -78°C trong thoi gian
1,5 gid. Sau d6, dung dich cua hgp chét (1,00g) thu dugc trong Vi du tham chiéu
4 trong tetrahydrofuran (SmL) duoc bd sung vao hdn hop & nhiét dd -78°C. Sau
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khi khudy & nhiét do -78°C trong thoi gian 30 phit, hon hop dugc gia nhiét dén
nhiét d6 trong phong va dugc khudy trong thoi gian 14 gid. Nudc amoni clorua
béo hoa dugc bd sung vao dung dich phan tmg, va chét hitu co dugc chiét bang
etyl axetat. Lép hifu co duge lam kho trén natri sulfat khan va duoc loc, va dung
moi duoc chung cht trong diéu kién ap suét giérh. Phan can con lai dugc tinh ché
bing phép séc ky cot silicagel (dung moi rira gidi: metylen clorua/metanol =
10/1). Séan phidm thd tao ra dugc hoa tan trong metylen clorua (10mL).
Trietylamin (1,45mL) va metansulfonyl clorua (0,40mL) dugc bd sung vao dung
dich néu trén, va hdn hop duge khudy & nhiét do trong phong trong thoi gian 1
gid. Nude amoni clorua bdo hoa dugc bd sung vao dung dich phén ung, yé chét
hitu co dugce chiét bing etyl axetat. L6p hitu co duge lam kho trén natri sulfat
khan va duoc loc, va dung méi dugc chung cit trong didu kién 4p suat giam.
Phin ciin tao ra dugc hoa tan trong tetrahydrofuran (10mL). 1,8-
diazabixyclo[5.4.0Jundec-7-en (0,90mL) dugc bd sung vao dung dich néu trén,
va hdn hop duge khudy & nhiét d6 trong phong trong thoi gian 3 gid. Nudc
amoni clorua bdo hoa dugc bd sung vao dung dich phén tmg, va chét hitu co
duoc chiét bang etyl axetat. Lop hitu co duge lam kho trén natri sulfat khan va
duoc loc, va dung mdi dugc chﬁ’ng cét trong didu kién 4p sudt gidm. Phéan cin
con lai dugc hoa tan trong etanol (10mL), va chét xuc tac paladi-cacbon 10%
(hydrat hoa, 300mg) dugc tao huyén phu trong dung dich. Huyén phu duge
khudy & nhiét 6 50°C trong thoi gian 6 gio trong diéu kién mdi trudng hydro tai
ap sudt thudong. Dung dich phén ung dugc loc qua xelit, va phén dich loc dugc
c6. San phim tho tao ra dugc tinh ché bing phép sic ky cot silicagel' (dung moi
rira gidi: metylen clorua-metylen clorua/metanol = 10/1) @& thu duge hop chét

néu & tidu dé (945mg).

'H-NMR (CD,0D) &: 0,95 (3H, d, J = 6,6 Hz), 1,15 (2H, m), 1,23 3H, d,J =
6.3 Hz), 1,48 (1H, m), 1,71 (2H, m), 1,84 (2H, m), 2,03 (2H, m), 2,97 (1H, dd, J
— 152, 7,0 Hz), 3,14 (1H, m), 3,18 (3H, s), 3,23-3,38 (2H, m), 3,91-3,99 (2H,
m), 4,43 (1H, dd, J = 7.4, 3,5 Hz), 4,69 (1H, d, T = 10,2 Hz), 4,79 (1, d, ] =
10,2 Hz), 6,96 (1H, s), 7,58 (1H, s).
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Buéc 3 Axit 2-[(1R)-2-amino-1-metyletoxy]-3-[1-(trans-4-metylxyclohexyl)-
1H-imidazol-4-yl]propionic

[Cong thuc 132]

N ®
<\r\;l\/l\coorﬂ

Axit clohydric ddm dic (4mL) dugc bd sung vao hop chét (100mg) thu
duoc trong Budce 2 cia Vi dy nay, va hon hop dugc gia nhiét téi nhiét 4o hdi luu
trong thoi gian 20 gid. Sau d6, dung méi duge chung cét trong diéu kién 4p suét
giam. Hydroclorua thd tao ra dugc hoa tan trong nudc, va DOWEX 50WX8-200
duoc bd sung vao hon hop. Nhua dugce rira bing nuéc, tiép theo béng céch rira
giai bang nudc amoniac 4%. Dich rira giai dugc co @& thu dugc hop chét néu &
tiéu dé (35mg).

'H-NMR (CD;0OD) &: 0,93 (3H, d, J = 6,3 Hz), 0,95 (3H, d, ] = 6,8 Hz), 1,16
(2H, m), 1,48 (1H, m), 1,73 (2H, m), 1,84 (2H, m), 2,03 (2H, m), 2,75 (1H, m),
2,77 (1H, dd, J = 14,6, 9,8 Hz), 2,95 (1H, m), 3,08 (1H, dd, J = 14,6, 3,4 Hz),
3,55 (1H, m), 3,96 (1H, tt, J = 12,2, 3,9 Hz), 4,02 (1H, dd, = 9,8, 3,4 Hz), 6,98
(1H, s), 7,59 (1H, s).

HRMS (ESI): m/z duge tinh toan dbi véi CeHasN3O0s: 310,2131 [M + H]'; phét
hién: 310,2131.

Vidu 26

Axit 2-[(3S)-3-aminopyrolidin-1-yl]-3-[1 ~(trans-4-metylxyclohexyl)-1H-

imidazol-4-yl]propionic
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Bugc 1 Etyl 3-[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]propionat

[Cong thirc 133]

<\I\I‘l\/\coorzt

Etyl dietylphosphonoaxetat (1,89g) dugc hoa tan trong tetrahydrofuran
(15mL), va natri hydrua (63%, 321mg) dugc bd sung vao hon hop & nhiét do
0°C. Sau khi khudy & nhiét d6 0°C trong thoi gian 1 gid, dung dich clia hop chat
(1,20g) thu dugc trong Vi du tham chiéu 4 trong tetrahydrofuran (6mL) duoc b
sung v&o h&n hop & nhiét d9 0°C, va hdn hop duge khudy & nhiét d6 0°C trong
thoi gian 1 gid. Nudce amoni clorua bdo hoa dugc bd sung vao dung dich phén
tmg, va chét hitu co dugc chiét bang etyl axetat. L6p hitu co dugc ria bing
nuée, sau d6 dugc lam khé trén natri sulfat khan, va dugce loc, va dung moi duoc
chung cét trong didu kién 4p suét giam. San pham thd tao ra duge hoa tan trong
etanol (20mL). Chét xtc tac paladi-cacbon 10% (hydrat héa, 500mg) dugc b
sung vao dung dich néu trén, va hén hop duge khuéy & nhiét d6 55°C trong thoi
gian 5 gio trong diéu kién mdi truong hydro tai ap sut thuong. Sau khi loc qua
xelit, phéﬁn dich loc dugc cd trong diéu kién ap sudt giam d8 thu dugc san phdm
thé. San phim thd ndy dugc tinh ché bing phép sic ky cot silicagel NH (dung
moi rira giai: hexan/etyl axetat = 2/1-1/2) @8 thu duoc hop chét néu & tidu dé
(1,06mg).

'H-NMR (CDCly) 8: 0,94 (3H, d, T = 6,6 Hz), 1,03-1,15 (2H, m), 1,23 BH, t, T =
7.0 Hz), 1,45 (1H, m), 1,57-1,69 (2H, m), 1,80-1,88 (2H, m), 2,03-2,10 (2H, m),
2,66 (2H, t, ] = 7,4 Hz), 2,88 (2H, t, ] = 7,4 Hz), 3,79 (1H, tt, ] = 12,1, 3,9 Hz),
4,13 (2H, q, T = 7,0 Hz), 6,70 (1H, 5), 7,42 (1H, s).
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Budce 2 Etyl 2-{(3S)-3-[(tert-butoxycarbonyl)amino]pyrolidin-1-yl}-3-[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-yl]propionat

[Cong thire 134]

-
-
-

10
<h;:L\//l\COOEt

Dung dich cta lithi bis(trimetylsilyl)amit trong hexan (1,02M, 2,00mL)
duoc bd sung & nhiét do -78°C vao dung dich ctia hop chét (400mg) thu dugc
trong Budc 1 ctia Vi du ndy trong tetrahydrofuran (5mL), va hdn hop duoc
khudy & nhiét do -78°C trong thoi gian 1 gio. Clotrimetylsilan (0,27mL) dugc bd
sung vao hdn hop & nhiét d6 -78°C, va hdn hop dugc khudy & nhiét -78°C
trong thoi gian 30 phut. Sau do, huyén phi ctia N-bromosucxinimit (380mg)
trong tetrahydrofuran (6mL) duoc bd sung tir tir ting giot vao hdn hop & nhiét
6 -78°C. Sau khi khudy & nhiét d¢ -78°C trong thoi gian 1 gid, sy tiéu thy chét
phan tmg dugc x4c dinh, va dung dich cia tert-butyl (3S)-pyrolidin-3-
ylcacbamat (563mg) trong tetrahydroﬁlran (3mL) sau do6 dugc bd sung vao hdn
hop & nhiét 4o -78°C. Han hop dugc gia nhiét téi nhiét d trong phong va dugc
khudy trong thoi gian 2 gid, va diisopropyletylamin (0,79mL) sau d6 duogc bd
sung vao hdn hgp. Sau khi khudy & nhiét ¢6 50°C trong thoi gian 12 gid nudce
amoni clorua bdo hoa dugc bd sung vao dung dich phan tmg, va chét hitu co
duoc chiét bang etyl axetat. Lép hitu co duge lam kho trén natri sulfat khan va
duoc loc, va dung moi dugc chung cét trong diéu kién ap suét giam dé thu duge
san phdm thé. San phdm th6 ndy dugc tinh ché bang phép séc ky cot silicagel
(dung méi rira giai: hexan/etyl axetat = 2/1-etyl axetat-metylen clorua/metanol =

10/1) d thu duoc hop chit néu & tidu dé (269mg).
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'H-NMR (CDCl;) 8: 0,95 (3H, d, T = 6,3 Hz), 1,05-1,14 (2H, m), 1,18 (1,5H, t,J
=173 Hz), 1,18 (1,5H, t, J = 7,3 Hz), 1,39-1,70 (13H, m), 1,81-1,88 (2H, m),
2,03-2,09 (2H, m), 2,11-2,21 (1H, m), 2,57-2,76 (2H, m), 2,85-3,05 (4H, m),
3,59-3,65 (1H, m), 3,79 (1H, tt, T = 12,2, 3,9 Hz), 4,06-4,22 (3H, m), 5,01 (0,5H,
br), 5,18 (0,5H, br), 6,71 (1H, ), 7,43 (1H, s).

Buéc 3 Axit 2-[(3S)-3-aminopyrolidin-1-yl]-3-[1-(trans-4-metylxyclohexyl)-
1H-imidazol-4-yl]propionic

[Cong thirc 135]

W

N
QN]\)\ COOH

Axit clohydric ddm ddc (SmL) duoc bb sung vao hop chét (160mg) thu

dugc trong Budce 2 cia Vi du nay, va hdn hop duoc gia nhiét t6i nhiét d6 hoi lvu
trong thoi gian 10 gio. Dung mdi dugc chung cét trong didu kién é&p sut giam.
Sau d6, hydroclorua thd tao ra dugc hoa tan trong metanol, va DOWEX
50WX8-200 dugc bd sung vao hdn hop. Nhua dugc rira béng metanol, tiép theo
béng cach rira giai béng nudc amoniac 4%. Dich rira giai duogc cd dé thu duoc
hop chit néu & tiéu dé (111mg).
'H-NMR (CD;0D) &: 0,99 (3H, d, J = 6,7 Hz), 1,12-1,25 (2H, m), 1,51 (1H, m),
1,69-1,92 (5H, m), 2,03-2,13 (2H, m), 2,25 (1H, m), 2,65-2,74 (1H, m), 2,83-
2,90 (1H, m), 2,91-3,14 (3H, m), 3,19 (0,5H, m), 3,27 (0,5H, m), 3,33-3,38 (1H,
m), 3,74 (1H, m), 4,00 (1H, tt, J = 12,1, 3,9 Hz), 7,08 (1H, s), 7,70 (0,5H, s),
7,72 (0,5H, s).

HRMS (ESI): m/z duge tinh todn d6i véi Ci7HpsN,Op: 321,2291 [M + HJ'; phét
hién: 321,2283. |
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Vi du 27

Axit (2S)-5-{[(1-axetoxyetoxy)carbonyl]amino}-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl}valeric

Budc 1 1-{[(etylthio)carbonyl]oxy}etyl axetat

[Cong thure 136]

0 0
/\S/U\O/LOJ\

Axit axetic (1,69mL) duogc hoa tan trong dung mdi két hop ctia metylen
clorua (100mL) va nuéc (50mL). Tetrabutyl amoni bisulfat (10,0g) va natri
bicacbonat (4,97g) dugc bd sung theo thit ty ndy trong didu kién lam lanh béing
nuéc d4 vao dung dich néu trén, va hdn hop sau d6 duoc khudy trong thoi gian 1
gio. Sau do, hop chét thu dugc trong Budce 1 ctia Vi du 22 duoc bd sung vao hdn
hop, va hdn hop duge khudy & nhiét do trong phong trong thoi gian 3 ngay. Lép
hitu co duge tach va dugc lam kho trén natri sulfat khan, va dung mdi duge
chung cét trong diéu kién ap suét giam. Phén cin tao ra dugc tinh ché biang phép
sdc ky cot silicagel (dung mdi rira giai: hexan-hexan/etyl axetat = 95/5) dé thu
duoc hop chét néu & tisu dé (1,67g).

'H-NMR (CDCL) §: 1,32 3H, t, = 7,4 Hz), 1,51 (3H, d, T = 5,9 Hz), 2,09 3H,
5), 2,81-2,95 (2H, m), 6,94 (1H, g, = 5,9 Hz).

Budc 2 1-[(clocarbonyl)oxy]etyl axetat

[Cong thirc 137]

Hop chéit (394mg) thu duge trong Bude 1 cia Vi du nay duge lam lanh
xudng nhiét d§ -30°C. Sulfuryl clorua (175pL) duge bd sung vao hdn hop, va

-147-



19905

hdn hop sau d6 duge khudy trong thoi gian 30 phut. Dung méi trong dung dich
phan ung dugc chung cét trong diéu kién &p suét giam dé thu duoc san phim tho

cua hop chat néu & tiéu dé.

Budc3  Axit (28)-5-{[(1-axetoxyetoxy)carbonyl]amino}-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl } valeric

[Cong thic 138]

Q j%oTo?

N

<\le\\/j\COOH

Hop chét (400mg) thu dugc trong Budce 4 clia Vi du 15 dugc hoa tan trong
dung mbi két hop clia axetonitril (12mL) va nuéc (3mL). Dung dich cua hop
chét thu duoc trong Budc 2 clia Vi du nay trong metylen clorua (1mL) duge bd
sung O nhiét do 0°C vao dung dich néu trén, va hdn hop duge khudy trong thoi
gian 2,5 gid. Dung mdi trong dung dich phén Umg duoc chung cht trong didu
Kién 4p suét giam dé thu duoc san phim tho. San phém thd ndy duoc tinh ché
bing phép sic ky cot silicagel (dung mdi rira gidi: etyl axetat-metylen
clorua/metanol = 90/10). Chét rén tao ra dugc hoa tan trong dung moi két hop
etyl axetat-axeton. Chét khong hoa tan duge loc ra, va dung moi & phén dich loc
duogc chung cit trong didu kién 4p suét giam. Phin cén tao ra duoc tinh ché bang
HPLC dao pha d thu dugc hop chit néu & tiéu dé (185mg).

'H-NMR (CDCL) 8: 0,96 (3H, d, J = 6,3 Hz), 1,09-1,21 (2H, m), 1,45 3H, d,J
= 5,5 Hz), 1,52-1,75 (6H, m), 1,86-1,93 (2H, m), 2,06 (3H, s), 2,13-2,19 (2H, m),
2,82-2,91 (2H, m), 2,97-3,05 (1H, m), 3,15-3,21 (2H, m), 4,03-4,11 (1H, m),
5,31 (1H, br s), 6,77-6,81 (1H, m), 6,99 (1H, 5), 8,97 (1H, s).

Vidu 28

Axit  (2S)-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]metyl}-5-[({[(2-

metylpropanoyl)oxy]metoxy }carbonyl)amino]valeric
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Budc 1 S-etyl O-(iodometyl) thiocacbonat

[Cong thic 139]

(o]

Natri iodua (29,1g) va 18-crown-6 (5,1g) dugc bd sung vao dung dich cta
O-(clometyl) S-etyl thiocacbonat (10g) trong toluen (100mL), va hdn hop duge
khudy & nhiét d6 trong phong trong thoi gian 19 gid. Vi cac nguyén liéu khoi
d4u van con, nén natri iodua (29,1g) va 18-crown-6 (5,1g) duge bb sung thém
vao hdn hop, va hon hop dugce khudy & nhiét @ trong phong trong thoi gian 48
gio va sau d6 & nhiét do 100°C trong thoi gian 5 gio. Etyl axetat (100mL) dugc
bd sung vao hdn hop, va 16p hitu co dugc tach bing cach rira bing nudc natri
thiosulfat 20%. Etyl axetat (50mL) duoc bd sung vao 16p nude dé chiét lai. Lop
hiru co két hop duge 1am khd trén magie sulfat khan, va dung moi sau d6 duogc
chung cit trong diéu kién ap sudt giam. Phén cin con lai duge 1am kho dé thu

duoc hop chét néu & tiéu dé (12,1g).
'H-NMR (CDCl) &: 1,34 (3H, t, T = 7,4 Hz), 2,93 (2H, q, ] = 7,4 Hz), 5,99 (2H, s).
Budc 2 {[(etylsulfanyl)carbonyl]oxy}metyl 2-metylpropanoat

[Cong thtrc 140]

\/S\n/ovom/k

0 o}

Tetrabutyl amoni bisulfat (11,0g) va natri bicacbonat (5,5g) dugc bd sung
trong didu kién lam lanh béng nudc d4 vao axit isobutyric (2,9mL) dugc hoa tan
trong dung moi két hop ctia metylen clorua va nuée (1:2, 120mL), va hdn hop
duoc khudy & cing nhiét @9 trong thoi gian 10 phut. Dung dich cta hop chét
(4,0g) thu duge trong Bude 1 clia Vi dy nay trong metylen clorua (10mL) dugc
bd sung & nhiét ¢ trong phong vao dung dich phén ung nay, va hdn hop duoc
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khuéy qua dém. Lép hitu co duge tach, va 1ép nude sau d6 dugc tién hanh chiét
thém vai 1an bing metylen clorua. Lép hitu co két hop dugc 1am kho trén magie
sulfat khan, va dung moi sau d6 dugc chung cét trong diu kién é4p suét giam.
Phén cin tao ra dugc tinh ché bang phép sc ky cot silicagel (dung mdi rira giai:
hexan-hexan/etyl axetat = 95/ 5) dé thu duoc hop chit néu & tidu dé (2,8g).
'H-NMR (CDCLy) &: 1,19 (6H, d, J = 7,0 Hz), 1,33 (3H, t, ] = 7,4 Hz), 2,57-2,64
(1H, m), 2,90 (2H, q, J = 7,4 Hz), 5,81 (2H, s).

Budc 3 [(clocarbonyl)oxy]metyl 2-metylpropanoat

[Cong thtrc 141]

o oo, L

o 0

Hop chét (400mg) thu dugc trong Bude 2 cia Vi du nay duoc lam lanh
xudng nhiét @6 -30°C. Sulfuryl clorua (159uL) dugc bd sung vao hon hop, va
hdn hop duoc khudy & cting nhiét d9 trong thoi gian 20 phut. Hon hop sau d6
duoc khudy trong thoi gian 20 phut trong b nuéc d4 va duge khudy & nhiét o
trong phong trong thoi gian 1 gio. Dung méi dugc chung cét trong didu kién &p
suét gidm, va phén cin con lai duge lam kho dé thu duoc san phém tho6 cia hop
chét néu & tiéu dé.

'H-NMR (CDCl,) 8: 1,22 (6H, d, ] = 7,0 Hz), 2,60-2,70 (1H, m), 5,83 (2H, s).

Budc 4

Axit  (2S)-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-5-[({[(2-

metylpropanoyl)oxy]metoxy } carbonyl)amino]valeric

[Cong thirc 142]
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Hop chét (400mg) thu dugc trong Bude 4 cua Vi du 15 dugce hoa tan trong
dung moi két hop cua axetonitril va nude (1/1, 12mL). Trietylamin (367uL)
dugc bd sung trong didu kién 1am lanh bang nuéc da vao dung dich néu trén.
Dung dich cta hop chét thu dugc trong Bude 3 cia Vi dy ndy trong axetonitril
(3,0mL) duogc bd sung vao hén hop, va hén hop duoc khudy trong thoi gian 1,5
gi trong diéu kién 1am lanh bing nudc d4 va sau d6 & nhiét d6 trong phong
trong thoi gian 1 ngay dém. Dung méi dugc chung ct trong didu kién ap suét
giam, va nudc sau d6 duogc bd sung vao phén cin con lai, tiép theo bang cach
chiét vai 1an bang etyl axetat. Lép hitu co két hop duoc lam kho trén magie
sulfat khan, va dung mdi sau d6 dugc chung cét trong didu kién 4p sudt giam.
Phén cén tao ra dugce tinh ché bing phép sic ky cot silicagel (dung mdi rira giai:
metylen clorua-metylen clorua/metanol = 85/15) @& thu duoc hop chét néu & tidu

dé (178mg).

'T1-NMR (CDCly) &: 0,96 (3H, d, T = 6,7 Hz), 1,07-1,17 (2H, m), 1,18 (6H, d, J
= 7.0 Hz), 1,40-1,51 (2H, m), 1,57-1,81 (5H, m), 1,84-1,91 2H, m), 2,07-2,14
(2H, m), 2,54-2,64 (1H, m), 2,67-2,75 (1H, m), 2,78-2,89 (2H, m), 3,17-3,22
(2H, m), 3,87 (1H, tt, T = 12,1, 3,9 Hz), 5,14 (1H, brs), 5,71 (2H, 5), 6,75 (11, 5),
7,66 (1H, s).

LRMS (ESI) m/z 438 [M + HJ".

HRMS (ESI) m/z dugc tinh toan dbi v6i CoH3eN304: 438,26041 [M + H]"; phat
hién: 438,26052.

Vidu 29

Axit (2S)-5-[({[(2,2-dimetylpropanoyl)oxy|metyloxy} carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valeric

Buéc 1 {[(etylsulfanyl)carbonyl]oxy}metyl 2,2-dimetylpropanoat

[Cong thirc 143]
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Tetrabutyl amoni bisulfat (11,0g) va natri bicacbonat (6,8g) dugc bd sung
trong diéu kién lam lanh bing nude d4 vao axit pivalic (4,2g) dugc hoa tan trong
dung moi két hop ctia metylen clorua va nuée (1/2, 120mL), va hén hop duge
khudy & cling nhiét do trong thoi gian 10 phut. Dung dich cia hop chét (5,0g)
thu dugc trong Buée 1 clia Vi du 28 trong metylen clorua (10mL) dugc bd sung
& nhiét d6 trong phong vao dung dich phan Ung nay, va hdn hop dugc khudy
trong thoi gian 1 ngay dém. Lop hitu co dugce tach, va 16p nudce sau d6 dugce tién
hanh chiét thém vai 1in bing metylen clorua. Lép hitu co két hop dugc 1am kho
trén magie sulfat khan, va dung mdi sau d6 dugc chung cét trong diéu kién 4ap
sudt giam. Vi chét rin duoc két ling, nén chét rén duoc tao huyén phu trong
dietyl ete va duoc loc. Phin dich loc dugc cd trong diéu kién 4p sudt gidm, va
phén cin tao ra dugc tinh ché bang phép sdc ky cot silicagel (dung mbi rira giai:
hexan-hexan/etyl axetat = 98/2) d8 thu dugc hop chét néu & tiéu dé (3,62).
'H-NMR (CDCI3) &: 1,22 (9H, s), 1,33 (3H, t,J = 7,4 Hz), 2,89 (2H, q, T = 7,4
Hz), 5,81 (2H, s).

Budc 2

Axit (28)-5-[({[(2,2-dimetylpropanoyl)oxy]metyloxy } carbonyl)amino]-2- {[1-
(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]metyl } valeric
[Cong thuc 144]

Q jnlrovo?fz

N

A
N COOH

Hop chét néu & tiéu dé (297mg) thu duge tir hop chét (437mg) thu duoc
trong Bude 1 ctia Vi du nay va hop chét (400mg) thu duge trong Budc 4 cia Vi
du 15 theo cach tuong tu nhu trong cdc Budc 3 va 4 cua Vidy 28.
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'H-NMR (CDCL) &: 0,96 (3H, d, T = 6,3 Hz), 1,07-1,17 (2H, m), 1,21 (9H, s),
1,41-1,50 (2H, m), 1,58-1,78 (SH, m), 1,84-1,90 (2H, m), 2,07-2,14 (2H, m),
2.67-2,74 (1H, m), 2,77-2,89 (2H, m), 3,17-3,22 (2H, m), 3,87 (1H, tt, T = 12,1,
3.9 H), 5,13 (1H, brs), 5,71 (2H, 5), 6,75 (1H, 5), 7,67 (1H, 5).

LRMS (ESI) m/z 452 [M + HJ".

HRMS (ESI) m/z dugc tinh toan ddi véi Cr3HisN3Og: 452,27606 [M + H]"; phat
hién: 452,27619.

Viduy30

Axit (2S)-5-[({ [(Xyclohexylcarbonyl)oxy|metoxy} carbonyl)amino]-2-{[1-
(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl} valeric

Buéc 1 {[(etylsulfanyl)carbonyl]oxy}metyl xyclohexancarboxylat

[Cong thuc 145]

VSTOvop

0 0

Hop chit ndu & tiéu dé (4,1g) thu duoc tlr axit xyclohexancarboxylic
(5,2g) va hop chit (5,0g) thu dugc trong Bude 1 ctia Vi du 28 theo cach tuong
tu nhu trong Bude 1 cia Vidu 29.

'H-NMR (CDCL) &: 1,20-1,31 (3H, m), 1,33 (3H, t, J = 7,4 Hz), 1,40-1,50 (2H,
m), 1,60-1,67 (1H, m), 1,72-1,79 (2H, m), 1,87-1,95 (2H, m), 2,36 (1H, tt, ] =
113, 3,5 Hz), 2,89 (2H, q, ] = 7,4 Hz), 5,80 (2H, s). |

Budc 2 Axit (28)—5-[({[(xyclohexylcarbonyl)oxy]metoxy}carbonyl)amino]-Z—
{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl} valeric

[Cong thic 146]
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Hop chit néu & tidu dé (281mg) thu duoc la chét rén mau tréng tlr hop
chét (489mg) thu duge trong Bude 1 cia Vi du nay va hop chét (400mg) thu
duoc trong Budc 4 clia Vi du 15 theo cach tuong ty nhu trong céc Bude 3 va 4
cua Vi du 28.

'H-NMR (CDCL) &: 0,96 (3H, d, T = 6,3 Hz), 1,07-1,18 (2H, m), 1,19-1,33 (3H,
m), 1,39-1,50 (4H, m), 1,58-1,78 (8H, m), 1,85-1,94 (4H, m), 2,08-2,14 (2H, m),
235 (1H, tt, J = 11,3, 3,9 Hz), 2,67-2,74 (1H, m), 2,76-2,90 (2H, m), 3,17-3,22
(2H, m), 3,87 (11, tt, 7= 12,1, 3,9 Hz), 5,17 (1H, brs), 5,71 (2H, s), 6,76 (1H, 5),
7,68 (1H, s).

LRMS (ESI) m/z 478 [M + H]".
HRMS (ESI) m/z dugc tinh toan dbi v6i CpsHygN3O0g: 478,29171 [M + HJ"; phat
hién: 478,29145.

Vidu3l

Axit (2S)-5-({[(Axetyloxy)metoxy]carbonyl }amino)-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valeric

Budc 1 {[(etylsulfanyl)carbonyl]oxy}metyl axetat

[Cong thirc 147]

\/s\ﬂ/ovo\n/

Y o

Hop chit néu & tidu d& (0,86g) thu dugc tir axit axetic (0,78g) va hop chét
(1,6g) thu dugce trong Bude 1 cia Vi du 28 theo cch twong ty nhu trong Bude 1

cua Vi du 29.
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'H-NMR (CDCl3) 8: 1,34 (3H, t, J = 7,4 Hz), 2,14 3H, 5), 2,91 (2H, q, ] =74
Hz), 5,81 (2H, s).

Budc 2

Axit (28)-5-({[(axetyloxy)metoxy]carbonyl }amino)-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric

[Céng thirc 148]

Hop chét néu & tiéu dé (201mg) thu dugc tir hop chét (177mg) thu dugc
trong Budc 1 clia Vi du nay va hop chét (200mg) thu dugce trong Budce 4 cua Vi

du 15 theo cch tuong ty nhu trong cac Bude 3 va 4 cua Vi du 28.

'F1-NMR (CDCl) §: 0,96 (3H, d, ] = 6,6 Hz), 1,07-1,18 (2H, m), 1,42-1,52 (2H,
m), 1,59-1,80 (SH, m), 1,85-1,91 (2H, m), 2,09-2,14 (2H, m), 2,11 3H, 5), 2,68-
2,75 (1H, m), 2,77-2,92 (2H, m), 3,18-3,23 (2H, m), 3,88 (1H, tt, J = 12,1, 3,9
Hz), 5,26-5,30 (1H, br m), 5,70 (2H, s), 6,78 (1H, 5), 7,78 (1H, 5).

LRMS (ESI) m/z 410 [M + H]".

HIRMS (ESI) m/z duge tinh todn déi véi CooHsoN3Og: 410,22911 [M + HJ'; phat
hién: 410,22892.

Viduy32

Axit (ZS)-S-({[(IR)-1-(isobutyryloxy)etoxy]carbonyl}amino)—2-{[1-(trans—4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl }valeric

[Cong thirc 149]
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Dung dich cta (IR)-1-({[(2,5-dioxopyrolidin-1-yl)oxy]carbonyl}oxy)etyl
2-metylpropionat (0,70g) trong axetonitril (12,55mL) dugc bd sung vao dung
dich cta hop chit (0,75g) thu dugc trong Budc 4 cua Vi du 15 trong nudc
(3,13mL), va hdn hop duge khudy & nhiét @6 trong phong trong thoi gian 20 gio.
Nudc va etyl axetat dugc bd sung vao hdn hgp, va 16p hitu co dugce tach va duge
]am khé trén magie sulfat khan. Hexan dugc bd sung vao hdn hop, va chét rén
két tia duge thp hop bing cach loc va duge lam kho trong didu kién 4p suét
giam dé thu dugc hop chét néu & tiéu d& (0,15g). Céc didu kién phén tich: Daicel
| Chiralpak (nh#n hiéu dang ky) AD-H, 4,6mmx250mm (5um), dung moi rira
giai: hexan/isopropanol (chira axit trifloaxetic 0,5% thé tich va dietylamin 0,5%
thé tich) = 85/15 (ImL/phtt). Thoi gian duy tri: 9,4 phut (cht dong phén A;
khéng dugc quan sat théy), 11,4 phut (chét déng phin B; khong dugc quan sat
théy), 13,6 phut (hop chét néu & tiéu dé), 15,8 phit (chét ddng phan C; khong

duoc quan sét thiy).
MS (FAB) m/z 452 [M+H]J".

HRMS (ESI): m/z duoc tinh toan d6i v6i CpsHysN3Og: 452,27606 [M + HJ';
phat hién: 452,27582.

Vidu 33
Axit 5-amino-2-{[1-(3,3-dimetylxyclohexyl)- 1H-imidazol-4-yl]metyl}valeric

Bude 1 Etyl (2E)-5-[(tert-butoxycarbonyl)amino]-2-{[1-(3,3-
dimetylxyclohexyl)-1H-imidazol-4-yl]metylen}valerat
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[Céng thurc 150]

?oc
NH
<“L/{
\§
- N~ " Co0Et

Lithi clorua (61mg) dugc bd sung & nhiét d6 trong phong vao dung dich

ctia hop chét (553mg) thu dugc trong Vi du tham chiéu 14 trong tetrahydrofuran
(15mL), va hén hop dugc khudy trong thoi gian 5 phat. 18-
diazabixyclo[5.4.0Jundec-7-en (217uL) dugc bd sung trong didu kién lam lanh
béng nudc da vao dung dich phan ng ndy, va hdn hop dugc khudy trong thoi
gian 20 phut. Hop chét (250mg) thu dugc trong Vi du tham chiéu 15 duoc bd
sung thém vao hdn hop trong didu kién lam lanh bang nuéc da, va hdn hop sau
d6 duoc khudy qua dém. Nudc amoni clorua duge bd sung vao dung dich phan
tmg, tiép theo bang cach chiét bing etyl axetat. Lép hitu co dugc lam kho trén
natri sulfat khan va duoc loc, va dung moi dugc chung cét trong diéu kién 4p
sudt giam. Phén cin tao ra dugc tinh ché bang phép sic ky cot silicagel (dung
moi ria giai: hexan/etyl axetat = 3/7-1/1) d8 thu duoc hop chit néu & tiéu dé
(347mg).
'H-NMR (CDCl;) &: 1,02 (6H, s), 1,18-1,24 (1H, m), 1,32 BH, t,J = 7,0 Hz),
1,45-1,63 (16H, m), 1,72-1,82 (4H, m), 2,10-2,15 (1H, m), 2,95 2H,t,J=7,2
Hz), 3,11-3,16 (2H, m), 4,05-4,12 (1H, m), 7,04 (1H, br s), 7,15 (1H, s), 7,47
(1H, s), 7,58 (1H, s).

Bude 2 Etyl 5—[(tert—butoxycarbonyl)amino]-2-{[1-(3,3-dimetylxyclohexyl)-
1H-imidazol-4-yl]metyl}valerat

[Cong thic 151]

I130c
NH
N
&)
N COOEt
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Hop chét (347mg) thu dugc trong Bude 1 cia Vi dy ndy dugc hoa tan
trong etanol (10mL). Chét xuc tac paladi-cacbon 10% (hydrat héa, 170mg) dugc
bb sung vao dung dich néu trén, va hdn hop dugc khudy & nhiét d6 trong phong
trong thoi gian 7 gio trong didu kién mdi trudong hydro. Chét xtc tac dugce loc ra,
va dung méi & phan dich loc duge chung cht trong didu kién 4p suét giam. Phén
cdn tao ra dugc tinh ché bing phép sic ky cot silicagel (dung méi rira giai:

hexan/etyl axetat = 1/1-etyl axetat) 8 thu duoc hop chét néu & tidu dé (337mg).

'H-NMR (CDCl;) 8: 0,99 (6H, s), 1,14-1,22 (4H, m), 1,41-1,77 (19H, m), 2,04-
2,09 (1H, m), 2,68 (1H, dd, J = 13,9, 6,5 Hz), 2,73-2,80 (1H, rﬁ), 2,38 (1H, dd,J
=13,7, 7,4 Hz), 3,04-3,15 (2H, m), 4,00 (1H, tt, J = 12,1, 3,8 Hz), 4,10 (2H, q, J
=7,0 Hz), 4,73 (1H, br s), 6,67 (0H, s), 7,41 (1H, s).

Budc 3  Axit 5-amino-2-{[1-(3,3-dimetylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric

[Cong thirc 152]

N COOH

Axit clohydric SN (10mL) dugc bd sung vao hop chét thu duge trong
Buéc 2 cia Vi du ndy, va hdn hop dugc gia nhiét t6i nhiét do hdi luu trong thoi
gian 6 gid. Sau khi dé 1am lanh, dung méi dugc chung ct trong diu kién é&p
sudt giam. Phéan cin tao ra dugc hoa taﬁ trong nugc khir ion héa. PoraPak Rxn
CX (nhva trao d6i ion, 2,5g) dugc bd sung vao dung dich néu trén. Nhua duge
rira bing nudc khir ion hoa, tiép theo bing cach ria giai bang dung dich
amoniac 2,8%/metanol (dung dich cta nudc amoniac 28% dugc pha loang 10
14n bang metanol). Dich rira giai dugc cd @ thu dwoc hop chit néu & tiéu dé

(158mg).
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IH.NMR (CD;0D) 8: 0,99 (3H, s), 1,02 (3H, s), 1,21-1,28 (1H, m), 1,40-1,44
(1H, m), 1,50-1,78 (9H, m), 2,00-2,05 (1H, m), 2,47-2,58 (2H, m), 2,84-2,94
(233H, m), 3,55 (0,66H, t, J = 7,1 Hz), 4,13-4,20 (1H, m), 6,94 (0,66H, 5), 6,96
(0,33H, 5), 7,58 (0,66H, 5), 7,62 (0,33H, 5).

Vidu 34

Axit (2R,48)-5-amino-4-metyl-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-
yllmetyl} valeric va axit (28,4S)-5-amino-4-metyl-2- {[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric

Buéc 1 (3E,5S)-5-metyl-3-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-
yl]metylen}piperidin-2-on

[Cong thic 153]

Benzyl (5S)-5-metyl-2-oxopiperidin-1-carboxylat (Org. Lett, 2009, Vol.
11, p. 5410) (1,0g) dugc hoa tan trong tetrahydrofuran (20mL). Lithi
hexametyldisilazit (LHMDS, dung dich tetrahydrofuran IN, 4,04mL) dugc bd
sung tlmg giot ¢ nhiét do -78°C vao dung dich, va hén hop duoc khudy trong
thoi gian 20 phut. Sau do, dung dich cia hop chét (519mg) thu dugc trong Budc
3 ctia Vi du tham chiéu 4 trong tetrahydrofuran (SmL) dugc bd sung timg giot
vao hén hop & nhiét 6 -78°C, va hdn hop dugc khudy qua dém. Nudc duge bd
sung vao dung dich phan Umg, va chét hitu co duogc chiét bang etyl axetat. Lop
hiru co duoc lam khd trén natri sulfat khan va sau d6 duoc loc, va dung moi
duge chung cht trong diéu kién 4p sudt giam @ thu duoc san phim thd. San
phédm th6 nay dugc tinh ché bing phép sic ky cot silicagel (dung moéi rira gidi:
etyl axetat-etyl axetat/metanol = 92/8) d8 thu dugc hop chit néu & tiéu dé
(612mg).
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'H-NMR (CDCl;) 8: 0,96 (3H, d, T = 6,7 Hz), 1,09 (3H, d, J=6,7 Hz), 1,10-1,17
(2H, m), 1,42-1,52 (1H, m), 1,64-1,73 (2H, m), 1,84-1,91 (2H, m), 2,07-2,14
(3H, m), 2,47 (1H, ddd, T = 16,5, 11,1, 2,5 Hz), 3,06-3,12 (1H, m), 3,31-3,36
(1H, m), 3,55-3,61 (1H, m), 3,88 (1H, tt, J = 12,1, 3,9 Hz), 5,78 (1H, br s), 7,12
(1H, 5), 7,57 (1H, 5), 7,59 (1H, 5).

Budc 2 Tert-butyl (3E,5S)-5-metyl-3-{[1 -(trans-4-metylxyclohexyl)-1H-

imidazol-4-yl]metylen}-2-oxopiperidin-1-carboxylat

[Cong thirc 154]

Dung dich 1,57M cta n-buli trong hexan (1,49mL) duogc bd sung & nhiét
do -78°C vao dung dich ciia hop chét (612mg) thu dugc trong Buée 1 cua Vidu
ndy trong tetrahydrofuran (18mL), va hdn hop duge khudy trong thoi gian 45
phit. Sau d6, di-tert-butyl dicacbonat (605mg) dugc bd sung vao hdn hop &
nhiét d -78°C, va hdn hop dugc gia nhiét din din va sau d6 dugc khudy qua
dém. Nuéc duoc bd sung vao dung dich phan ung, tiép theo béng céach chiét
bang etyl axetat. Lop hitu co duge rira bing dung dich natri clorua béo hoa, sau
d6 duoc lam kho trén natri sulfat khan, va dugc loc, va dung moi dugce chung
cét trong diéu kién &p suét giam. Phén cin tao ra dugc tinh ché bang phép sic ky
cot silicagel (dung méi rira giai: hexan/etyl axetat = 7/3-3/7) dé thu dugc hop
chit néu & tidu dé (833mg).

'H-NMR (CDCls) 8: 0,96 (3H, d, J = 6,7 Hz), 1,11 (3H, d,J=6,7 Hz), 1,1 1-1,18
(2H, m), 1,42-1,52 (1H, m), 1,55 (9H, s), 1,63-1,73 (2H, m), 1,84-1,91 (2H, m),
2,05-2,14 (3H, m), 2,44 (1H, ddd, J = 16,8, 11,0, 2,3 Hz), 3,21 (1H, dd,J=12,,
10,2 Hz), 3,41-3,47 (1H, m), 3,85-3,93 (2H, m), 7,15 (1H, s), 7,60 (1H, s), 7,68
(1H, s).
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Buéc 3 Tert-butyl ~ (5S)-5-metyl-3-{[1 ~(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl }-2-oxopiperidin-1-carboxylat

[Cong thirc 155]

Hop chét (830mg) thu dugc trong Budc 2 cia Vi du nay dugc hoa tan
trong etanol (25mL). Chét xtic tacpaladi-cacbon 10% (hydrat héa, 207mg) dugc
bd sung vao dung dich, va hdn hop duge khudy trong thoi gian 13 gio trong didu
kién mo6i truong hydro. Chét xtc tac dugce loc ra, va dung moi & phé"ln dich loc
duoc chung cét trong didu kién 4p suét giam. Phén c#n tao ra dugc tinh ché bing
phép sic ky. cot silicagel (dung mdi rira giai: hexan/etyl axetat = 1/1-etyl axetat)
d thu duoc hop chét néu & tiéu dé (788mg).

'H-NMR (CDCly) 8: 0,94 (3H, d, J = 6,7 Hz), 0,96 (2H, d, J = 6,7 Hz), 0,99 (1H,
d,J = 6,7 Hz), 1,03-1,23 (3H, m), 1,40-1,48 (1H, m), 1,52 (6H, s), 1,53 (3H, s),
1,55-1,68 (3H, m), 1,81-1,87 (2H, m), 1,96-2,10 (3H, m), 2,60-2,91 (2H, m),
3,04-3,20 (2H, m), 3,65-3,97 (2H, m), 6,73 (0,7H, s), 6,76 (0,3H, s), 7,41 (1,0H, s).

Buéc 4 Tert-butyl (3R,5S)-5-metyl-3-{[1 ~(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]Jmetyl}-2-oxopiperidin-1-carboxylat va tert-butyl (3S,55)-5-
metyl-3-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl }-2-
oxopiperidin-1-carboxylat

[Cong thuc 156]
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Hop chét (788mg) thu dugc trong Budce 3 clia Vi du nay dugc tach theo
kidu déng phén khong dbi quang bang sic ky 1éng hiéu néng cao st dung cot
ban diéu ché CHIRALPAK AD-H (2,0cm x 25,0cm). Tbc @ dong: 10mL/pht,
dung moéi rira giai: hexan/isopropanol = 88/12, buéc séng phat hién: 210nm.

Nhiét 46 cot: 25°C.

Dung mdi trong cic dung dich d& tich dugc chung cét trong didu kién &p
sult giam dé 1an luot thu duge ca hai dang ddng phan khéng d6i quang, dang
(3R,5S): 72mg v dang (3S,58): 371mg). Ca hai chét dong phén khéng d6i
quang dugc xéc dinh bing sic ky 16ng hidu ning cao phan tich la dang tinh khiét
quang. Cét: CHIRALPAK AD (0,46cmx15,0cm), tbc d6 dong: 1,3mL/phit,
dung mdi rira giai: hexan/isopropanol = 80/20-20/80, budc séng phét hién:
210nm, thoi gian duy tri: dang (3R,5S) (4,6 min.), dang (35,5 S) (5,2 phut). |

Budc 5 Axit (2R,4S)-5-amino-4-metyl-2—{[1-(trans-4-metylxyclohexyl)—lH-

imidazol-4-yl]metyl} valeric

[Cong thirc 157]

O
N
@v(l
N COOH

Hop chit néu & tiéu dé (25mg) thu dugc tir tert-butyl (3R,5S)-5-metyl-3-
{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-2-oxopiperidin-1-
carboxylat (72mg) thu duge trong Budc 4 clia Vi du nay theo cach tuong tu nhu

trong Buédce 3 cia Vi du 33.

'[1NMR (CDOD) &: 0,95 3H, d, J = 6,8 Hz), 0,97 3H, d, ] = 6,8 Hz), 1,10-
1,19 (2H, m), 1,37-1,50 (2H, m), 1,64-1,75 (3H, m), 1,81-1,92 (3H, m), 2,00-
2,05 (2H, m), 2,51 (1H, dd, ] = 14,2, 6,3 Hz), 2,54-2,60 (1H, m), 2,71 (1H, dd, J
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= 12,7, 6,3 Hz), 2,92-2,85 (2H, m), 3,93 (1H, tt, J = 12,2, 3,9 Hz), 6,93 (1H, 5),
7,56 (1H, s).

HRMS (ESI): m/z dugc tinh todn dbi véi Ci7HaeN3Na; 05: 330,21575 [M + H]';
phat hién: 330,21629.

Budc 6 Axit (ZS,4S)-5-amino-4-metyl-2—{[1-(trans—4-mety1xyclohexy1)-1H—

imidazol-4-yl]metyl} valeric

[Cong thire 158]

N :
<ﬁth\\/i\COOH

Hop chét néu & tiéu d& (212mg) thu duge tir tert-butyl (3S,5S)-5-metyl-3-
{[1-(trans-4-metylxyclohexyl)-1 H-imidazol-4-yl]metyl}-2-oxopiperidin-1-
carboxylat (371mg) thu dugc trong Bude 4 cia Vi du nay theo céch tuong tu
nhu trong Budce 3 cta Vi du 33.

'H-NMR (CD;OD) &: 0,95 (3H, d, ] = 6,8 Hz), 0,98 3H, d, J = 6,8 Hz), 1,10-
1,19 (2H, m), 1,22-1,29 (1H, m), 1,43-1,51 (1H, m), 1,64-1,85 (6H, m), 2,01-
2,05 (2H, m), 2,53 (1H, dd, ] = 13,9, 6,6 Hz), 2,55-2,61 (1H, m), 2,77 2H, d, ]
= 6,8 Hz), 2,88 (1H, dd, J = 13,9, 7,1 Hz), 3,93 (1H, tt, J = 12,0, 3,9 Hz), 6,94
(1H, s), 7,54 (1H, s).

HRMS (ESI): m/z dugc tinh todn dbi véi Ci7HsoN3;0,: 308,23380 [M + HI';
phat hién: 308,23370.
Vidu 35

Axit 2R,4R)-5 -émino-4-metyl-2- {[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric va axit (2S ,4R)-5-amino-4-metyl-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl}valeric
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Buéc 1 (3E,5R)-5-metyl-3-{[1-(trans-4-metylxyclohexyl)-1 H-imidazol-4-
yl]metylen}-piperidin-2-on

[Cong thic 159]

Benzyl (5R)-5-metyl-2-oxopiperidin-1-carboxylat (Org. Lett, 2009, Vol.
11, p. 5410) (772mg) dugc hoa tan trong tetrahydrofuran (15mL). Lithi
hexametyldisilazit (LHMDS, dung dich tetrahydrofuran IN, 3,12mL) dugc bd
sung ting giot ¢ nhiét do -78°C vao dung dich néu trén, va hdn hop duge khudy
trong thoi gian 1 gid. Sau do6, dung dich cua 1-(trans-4-metylxyclohexyl)-1H-
imidazol-4-carbaldehyt (600mg) trong tetrahydrofuran (SmL) dugc bd sung timg
giot vao hdn hop & nhiét d6 -78°C, va hon hop dugc khudy & nhiét d6 0°C trong
thoi gian 3 git. Nudce amoni clorua duge bd sung vao dung dich phan tng, va
chit hitu co duogc chiét bing etyl axetat. Lép hitu co duge lam kho trén natri
sulfat khan va sau d6 dugc loc, va dung moi dugc chung cht trong didu kién 4p
sut giam @& thu dugce san phdm thd. San phém tho6 niy dugc tinh ché bang phép
sic ky cot silicagel (dung mdi rira gidi: etyl axetat-etyl axetat/metanol = 92/8) dé

thu duoc hop chét néu ¢ tiéu dé (500mg).

Budéc 2  Tert-butyl (3E,5R)-5-metyl-3-{[1-(trans-4-metylxyclohexyl)-1H-

imidazol-4-yl]metylen}-2-oxopiperidin-1-carboxylat

[Cong thic 160]

-
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Hop chit néu & tiéu dé (492mg) thu duge tir hop chét (500mg) thu dugc

trong Budc 1 ciia Vi du nay theo cach tuong ty nhu trong Budc 2 ciia Vi du 34.

Bude 3 Tert-butyl (5R)-5-metyl-3-{[1-(trans-4-metylxyclohexyl)-1 H-imidazol-
4-yl]metyl}-2-oxopiperidin-1-carboxylat

[Cong thic 161]

Hop chét néu & tiéu @ (460mg) thu duge tir hop chét (490mg) thu dugc

trong Budc 2 cta Vi dy nay theo cach tuong tu nhu trong Buéc 3 cta Vi du 34.

Bu6c 4 Tert-butyl 3R,5R)-5-metyl-3-{[1 ~(trans-4-metylxyclohexyl)-1H-
imidazol-4-ylJmetyl}-2-oxopiperidin-1-carboxylat va tert-butyl (3S,5R)-5-
metyl-3-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-2-

oxopiperidin-1-carboxylat

[Cong thirc 162]

dinh 1 ; dinh 2

Hop chét (460mg) thu duge trong Bude 3 cta Vi dy nay dugc tach theo
kidu dbng phan khong d6i quang bing sic ky long hiéu ning cao sir dung ct

bén didu ché CHIRALPAK AD-H (2,0cm x 25,0cm). Téc 46 dong: 10mL/phit,
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dung moéi rira giai: hexan/isopropanol = 90/10, budc séng phat hién: 210nm.

Nhiét do cot: 25°C.

Dung mdi trong céc dung dich d& tich dugc chung cét trong diéu kién 4p
sudt giam dé 14n luot thu duogc ca hai dang dong phan khdng d6i quang, dang
((3R,5R): 298mg va dang (3S,5R): 109mg). C& hai dang ddng phan khong d6i
quang dugc xac dinh béng sic ky long hiéu nang cao phén tich 1a dang tinh khiét
quang. Cot: CHIRALPAK AD (0,46cm x 15,0cm), téc d6 dong: 1mL/phut,
dung mbi rira giai: hexan/isopropanol = 80/20, budc song phat hién: 210nm, thoi

gian duy tri: dang (3R,5R) (5,8 phut), dang (3S,5R) (7,6 phut).

Bu6e 5 Axit (2R,4R)-5-amino-4-metyl-2-{[17(trans-4-metylxyclohexyl)-1H—

imidazol-4-yl]metyl} valeric

[Cong thirc 163]

N ‘l"//
'
N COOH

Hop chét néu & tiéu d& (134mg) thu duge tir tert-butyl (3R,5R)-5-metyl-3-
{[1-(trans-4-metylxyclohexyl)-1 H-imidazol-4-yl]metyl }-2-oxopiperidin-1-
carboxylat (298mg) thu dugc trong Budc 4 cia Vi du nay theo cach tuong tu
nhu trong Budce 3 cua Vi du 33.

'H-NMR (CD;OD) &: 0,95 (3H, d, J = 6,7 Hz), 0,98 (3H, d, J = 6,7 Hz), 1,09-
1,27 (3H, m), 1,43-1,52 (1H, m), 1,63-1,86 (6H, m), 2,00-2,06 (2H, m), 2,53
(1H, dd, T = 13,5, 6,5 Hz), 2,56-2,62 (1H, m), 2,77 (2H, d, ] = 7,0 Hz), 2,88 (1H,
dd, 7 =13,9, 6,8 Hz), 3,93 (1H, tt, J = 12,1, 3,9 Hz), 6,95 (1H, s), 7,55 (1H, ).

Buéc 6 Axit (2S,4R)-5-amino-4-metyl-2-{[1 -(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl}valeric
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[Cong thuc 164]

Hop chét néu & tidu d& (12mg) thu dugc tir tert-butyl (3S,5R)-5-metyl-3-
{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl}-2-oxopiperidin-1-
carboxylat (109mg) thu dugc trong Budc 4 cla Vi du nay theo cach tuong tu
nhu trong Budc 3 cia Vi du 33.

'H-NMR (CD;OD) &: 0,95 (3H, d, ] = 6,7 Hz), 0,97 (3H, d, J = 7,0 Hz), 1,09-
1,19 (2H, m), 1,36-1,51 (2H, m), 1,63-1,77 (3H, m), 1,80-1,91 (3H, m), 2,00-
12,05 (3H, m), 2,51 (1H, dd, ] = 13,9, 5,7 Hz), 2,54-2,61 (1H, m), 2,71 (1H, dd, J
= 12,9, 6,3 Hz), 2,84-2,93 (2H, m), 3,93 (1H, tt, T = 12,5, 3,5 Hz), 6,93 (1H, s),
7,57 (1H, s).

Vidu36

Axit 4-(aminometyl)-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}hexanoic

Budc 1 Etyl 4-{[(tert-butoxycarbonyl)amino]metyl}-2-{[1-(trans-4-
“metylxyclohexyl)-1 H-imidazol-4-yl]metyl } hex-2-enoat

[Cong thic 165]
IT%oc
o &
N
& l
N COOEt
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Hop chit (148mg) thu dugc trong Bude 1 ctia Vi du 26 dugc hoa tan trong
tetrahydrofuran (2mL). Lithi hexametyldisilazit (LHMDS, dung dich
tetrahydrofuran 1N, 561uL) dugc bd sung timg giot & nhiét do -78°C vao dung
dich, va hén hop dugc khudy trong thoi gian 1 gid. Sau d6, dung dich cua hop
chét (113mg) thu dugc trong Vi dy tham chiéu 16 trong tetrahydrofuran (1mL)
duoc bd sung timg giot vao hdn hop & nhiét d6 -78°C, va hdn hop duoc khudy &
nhiét dd -78°C trong thoi gian 3 gid. Nudc amoni clorua duge bd sung vao dung
dich phan tUmg, va chit hitu co duge chiét bang etyl axetat. Lép hitu co duge 1am
khé trén natri sulfat khan va sau d6 duoc loc, va dung mdi dugce chung ct trong
didu kién 4p suit giam @& thu duoc san phim thd. San pham thd nay duge hoa
tan trong metylen clorua (SmL). Metansulfonyl clorua (87uL) va trietylamin
(235uL) duoc bd sung & nhiét d6 trong phong vao dung dich, va hdn hop duoc
khudy trong thoi gian 3 gid. 1,8-diazabixyclo[5.4.0]undec-7-en (251pL) duoc bd
sung vao hon hop & nhiét do trong phong, va hén hop duoc khudy qua dém.
Metylen clorua dugc bd sung vao dung di.ch phan tGng, va 16p hitu co dugc rira
bing nudc va dung dich natri clorua bdo hoa, sau d6 dugc lam kho trén natri
sulfat khan, va duogc loc, va dung méi dugc chung cit trong didu kién ap suét
giam. Phén cin tao ra dugc tinh ché bang séc ky cdt silicagel 16p mong (dung
mdi hién hinh: metylen clorua/metanol = 95/5) d8 thu dugc hop chit néu & tiéu
dé (81mg).

'1-NMR (CDCl;) 8: 0,89 (3H, t, J = 7,4 Hz), 0,94 (3H, d, ] = 6,7 Hz), 1,05-1,16
(2H, m), 1,26 (3H, t, ] = 7,0 Hz), 1,33-1,40 (2H, m), 1,44 (9H, 5), 1,55-1,63 (3H,
m), 1,80-1,87 (2H, m), 2,04-2,09 (2H, m), 2,85-2,94 (1H, m), 3,04-3,11 (1H, m),
3,32-3,37 (1H, m), 3,49 (1H, d, J = 14,1 Hz), 3,61 (1H, d, J = 14,5 Hz), 3,73-
3,81 (1H, m), 4,05-4,19 (2H, m), 6,57 (0,5H, s), 6,59 (0,5H, s), 6,76 (1H, s),
7,39 (1H, s), 8.13 (1H, br s).

Budc 2  Etyl 4-{[(tert-butoxycarbonyl)amino]metyl}-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl }hexanoat
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[Cong thuc 166]

Hop chét néu & tidu d& (47mg) thu duge tir hop chat (80mg) thu duge

trong Buédc 1 clia Vi du ndy theo cdch twong tw nhu trong Budce 3 cia Vi du 34.

'H-NMR (CDCl5) 8: 0,83 (1H, t, J = 7,4 Hz), 0,88 (2H, t, J = 7,4 Hz), 0,95 (3H,
d, T = 6,3 Hz), 1,04-1,15 (2H, m), 1,19 (1H, t, J = 7,0 Hz), 1,20 (1H, t, J = 7,0
Hz), 1,2541,34 (3H, m), 1,42-1,48 (11H, m), 1,58-1,68 (3H, m), 1,81-1,86 (2H,
m), 2,03-2,09 (2H, m), 2,63-2,72 (1H, m), 2,82-2,99 (2H, m), 3,05-3,18 (2H, m),
3,75-3,83 (1H, m), 4,09 (1H, q, J = 7,0 Hz), 4,10 (1H, q, J = 7,0 Hz), 5,46 (1H,
br s), 6,68 (1H, s), 7,42 (1H, s).

Budc 3 Axit 4-(aminometyl)—2-{[1—(trans-4-metylxyclohexyl)-1H-imidazol-4-

ylJmetyl}hexanoic hydroclorua

[Cong thirc 167]

-
>

o
N . HCl
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Axit clohydric 5N (2mL) duoc bd sung vao hop chat (47mg) thu duge
trong Budc 2 cua Vi dy nay, va hdn hop dugc gia nhiét téi nhiét do hdi luu trong
thosi gian 5 gid. Sau khi & lam lanh, dung méi duoc chung cét trong diéu kién
ap sut gidm. Phan cin tao ra dugc hoa tan trong nudce khir ion héa. Chét khong
hoa tan duoc loc ra qua bd loc mang, va dung mdi lai duoc chung cAt dé thu

duoc hop chét néu & tiéu & (37mg) mong mubn.
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'H-NMR (CD;OD) §: 0,90-0,98 (6H, m), 1,16-1,24 (2H, m), 1,36-1,57 (4H, m),
1,74-1,92 (6H, m), 2,12-2,16 (2H, m), 2,85-3,03 (5H, m), 4,21-4,27 (1H, m),
7,55 (0,5H, s), 7,56 (0,5H, s), 8,90 (0,5H, s), 8,92 (0,5H, 5).

HRMS (ESI): m/z dugc tinh toan ddi véi CisH3N;30,: 322,24945 M + H]";
phat hién: 322,24948. '

Vi du 37
Axit 5-amino-2-{[1-(cis-4-hydroxyxyclohexyl)-1H-imidazol-4-y]l]metyl} valeric

Buéc 1 Etyl (2E)-5-[(tert-butoxycarbonyl)amino]-2-{[1-(cis-4- {[tert-
butyl(diphenyl)silyl]oxy}xyclohexyl)-1 H-imidazol-4-yl]Jmetylen } valerat

[Cong thuc 168]

TBDPS—O

<”L{
\N = COOEt

Hop chét néu & tiéu dé (375mg) thu dugce st dung hop chit (307mg) thu
duoc trong Vi du tham chidu 17 va hop chét thu dugc trong Vi dy tham chiéu 14
theo cach trong tu nhu trong Budce 1 cia Vi du 33.

'H-NMR (CDCly) 8: 1,10 (9H, s), 1,33 (3H, t, J = 7,1 Hz), 1,41-1,46 (2H, m),
1,48 (9H, s), 1,74-1,91 (6H, m), 2,22-2,31 (2H, m), 2,98 (2H, t, J = 7.3 Hz),
3,14-3,17 (2H, m), 3,89-3,95 (1H, m), 4,06-4,09 (1H, m), 4,24 (2H, q, ] = 7,0
'Hz), 7,19 (1H, s), 7,37-7,41 (4H, m), 7,43-7,46 (2H, m), 7,49 (1H, s), 7,64-7,67
(5H, m).

Buéc2 Etyl (2E)-5-[(tert-butoxycarbonyl)amino]-2-{[1-(cis-4-
hydroxyxyclohexyl)-1H-imidazol-4-ylJmetylen} valerat

[Céng thirc 169]

-170-



19905

|
Z > C00Et

HO

IIBOC
NH

N

&

N
Hop chit thu dugc trong Budc 1 cta Vi du nay dugc hoa tan trong
tetrahydrofuran (10mL). Dung dich cla tetrabutyl amoni florua trong
tetrahydrofuran (1,0M, 682uL) dugc bd sung & nhiét d§ trong phong vao dung
dich néu trén, va hdn hop dugce khudy qua dém. Dung dich cia tetrabutyl amoni
florua trong tetrahydrofuran (1,0M, 204pL) dugc bd sung thém vao hén hop &
nhiét d6 trong phong, va hdn hop dugce khudy trong thoi gian 4 ngdy. Dung m6i
trong dung dich phan ing dugc chung cét trong diéu kién ap suét giam, va phan
can tao ra dugc tinh ché bing phép sdc ky cot silicagel (dung mdi rira giai:

hexan/etyl axetat = 1/1-etyl axetat) d& thu duge hop chét néu & tiéu dé (220mg).

'1L-NMR (CDCl) &: 1,32 3H, t, ] = 7,3 Hz), 1,47 OH, s), 1,66-1,78 (4H, m),
1,88-1,08 (4H, m), 2,12-2,20 (2H, m), 2,93 (2H, t, J = 7,3 Hz), 3,12-3,16 (2H,
m), 3,93-4,00 (1H, m), 4,12-4,15 (1H, m), 4,23 (2H, q, ] =7,2 Hz), 6,94 (1H, br
5), 7,21 (1H, s), 7,49 (1H, s), 7,61 (1H, s).

Budc 3 Etyl 5-[(tert-butoxycarbonyl)amino]-2-{[1 -(cis-4-hydroxyxyclohexyl)-
1H-imidazol-4-yl]metyl}valerat

[Cong thuc 170]

HO
IIBOC
NH
N
&
N COOEt

Hop chit néu & tiéu d& (51mg) thu dugc tir hop chét (50mg) thu duoc

trong Budc 2 cia Vi du nay theo cach tuong ty nhu trong Budc 2 cia Vi du 33.
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'"H-NMR (CDCLy) §: 1,20 (3H, t, J = 7,4 Hz), 1,43 (9H, s), 1,48-1,71 (6H, m),
1,83-1,94 (4H, m), 2,05-2,15 (2H, m), 2,69 (1H, dd, J = 13,9, 6,5 Hz), 2,74-2,81
(1H, m), 2,89 (1, dd, J = 13,7, 7,4 Hz), 3,05-3,14 (2H, m), 3,83-3,90 (1H, m),
4,07-4,13 (3H, m), 4,74 (1H, br s), 6,72 (1H, s), 7,45 (1H, s).

Buéc 4 Axit 5-amino-2-{[1-(cis-4-hydroxyxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric

[Cong thuc 171]

HO ,
-

&l

N COOH

Hop chit néu & tiéu d& (26mg) thu duge tir hop chat (51mg) thu dugc

trong Budc 3 ciia Vi du ndy theo cach tuong tu nhu trong Bude 3 cia Vi du 33.

'H1-NMR (CD;0D) &: 1,61-1,89 (10H, m), 2,04-2,12 (2H, m), 2,48-2,59 (2H, m),
2,85-2,92 (3H, m), 3,96-4,02 (2H, m), 6,96 (1H, s), 7,59 (1H, s).

Vidu38

Axit 5-amino-2-({1-[trans-4-(pyridin-4-yloxy)xyclohexyl]-1H-imidazol-4-
yl}metyl)valeric

Buéc 1  Etyl (2E)-5-[(tert-butoxycarbonyl)amino]-2-({1-[trans-4-(pyridin-4-
yloxy)xyclohexyl]-1H-imidazol-4-yl} metylen)valerat

[Cong thire 172]

— % ?oc
ook

N

&

N

|
GO0kt
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Hop chét (170mg) thu dugc trong Bude 2 ciia Vi du 37 dugc hoa tan trong
tetrahydrofuran (6mL). Triphenylphosphin (137mg), 4-hydroxypyridin (50mg),
va dung dich 40% cia diisopropyl azodicarboxylat trong toluen (276uL) duoc
bd sung vao dung dich néu trén, va hdn hop duge khudy & nhiét d6 55°C trong
thoi gian 5,5 gid. Dung méi trong dung dich phén tmg dugc chung cht trong
didu kién 4p sudt giam, va phan cin tao ra dugc tinh ché bing phép sic ky cot
silicagel (dung mbi rira giai: hexan/etyl axetat = 7/3-etyl axetat) dé thu duoc hop

chét néu & tiéu dé (51mg).

'H-NMR (CDCLy) §: 1,33 (3H, t, ] = 7,0 Hz), 1,48 (9H, s), 1,68-1,79 (4H, m),
1,84-1,93 (2H, m), 2,25-2,36 (4H, m), 2,90-2,95 (2H, m), 3,12-3,17 (2H, m),
4,04-4,09 (1H, m), 4,24 (2H, q, T = 7,2 Hz), 4,39-4,45 (1H, m), 6,78-6,82 (3H,
m), 7,19 (1H, s, 7,49 (1H, s), 7,62 (1H, s), 8,44 (2H, dd, T =5,1, 1,6 Hz).

Budc 2 Etyl 5—[(tert—butoxycarbonyl)amino]-2-({ 1-[trans-4-(pyridin-4-
yloxy)xyclohexyl]-1H-imidazol-4-yl} metyl)valerat

[Cong thirc 173]

— ?oc

NH

N
«L{
N COOEt

Hop chét néu & tiéu d8 (45mg) thu duge tir hop chét (50mg) thu duoc
trong Budc 1 cia Vi du nay theo cich twong tw nhu trong Bude 2 ctia Vi du 33.
'H-NMR (CDCl;) 8: 1,20 (3H, t, J = 7,0 Hz), 1,44 (9H, s), 1,51-1,70 (6H, m),
1,77-1,87 (2H, m), 2,20-2,32 (4H, m), 2,69 (1H, dd, J = 13,7, 6,7 Hz), 2,74-2,81
(1H, m), 2,90 (1H, dd, J = 13,7, 7,4 Hz), 3,06-3,14 (2H, m), 3,97 (1H, tt, J =
11,7, 3,9 Hz), 4,10 (3H, q, ] = 7,0 Hz), 4,38 (1H, tt, J = 11,0, 3,9 Hz), 4,70 (1H,
br s), 6,70 (1H, s), 6,80 (2H, dd, J = 4,7, 1,6 Hz), 7,45 (1H, s), 8,43 (2H, dd, J =
4,7, 1,6 Hz).
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Budc 3 Axit 5-amino-2-({ 1-[trans-4-(pyridin-4-yloxy)xyclohexyl]-1H-imidazol-
4-yl}metyl)valeric hydroclorua

[Cong thirc 174]

Q NH,
N
& . HCl
N COOH

Hop chét néu & tiéu d& (32mg) thu dugce tir hop chét (45mg) thu duogc

trong Budc 2 cia Vi du nay theo céch tuong tu nhu trong Buéce 3 cta Vi du 36.

'H-NMR (CD;0D) &: 1,69-1,89 (6H, m), 2,06-2,17 (2H, m), 2,28-2,42 (4H, m),
2,79-2,85 (1H, m), 2,90-2,99 (3H, m), 3,04 (2H, dd, J=15,3,9,0 Hz), 4,47 (1H,
t,J= 12,1, 3,9 Hz), 4,96 (1H, tt, ] = 11,3, 4,3 Hz), 7,60-7,64 (3H, m), 8,63-8,65
(2H, m), 8,96-8,97 (1H, m),

Vidy 39

Axit 5-amino-2-{[1-(cis-4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl} valeric
Budc 1 Metyl (2E)-5-[(tert—butoxycarbonyl)amino]-2-{[1-(cis—4-

metylxyclohexyl)-1H-imidazol-4-yl]metylen} valerat
[Coéng thirc 175]

; |
N\
Boc
bl
N\
N Z>C00Me

Hop chét néu & tidu @& (1,42g) thu duge tir hop chét (0,79g) thu duge
trong Vi dy tham chidu 18 theo cach tuong tu nhu trong Budc 1 ctia Vi du 3.
'H-NMR (CDCl;) &: 1,00 3H, d, J = 7,0 Hz), 1,44-1,53 (3H, m), 1,48 (9H, s),
1,63-1,80 (4H, m), 1,85-2,04 (5H, m), 2,98 (2H, t, J = 7,2 Hz), 3,13-3,17 (2H,
m), 3,78 (3H, s), 4,00-4,06 (1H, m), 7,19 (1H, s), 7,48 (1H, s), 7,65 (1H, s).
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Budc 2 Metyl 5-[(tert-butoxycarbonyl)amino]-2-{[1 -(cis-4-metylxyclohexyl)-
1H-imidazol-4-yl]metyl} valerat
[Cong thirc 176]

H
N
Boc
N
Q|
N COOMe

Hop chét néu & tiéu d& (1,11g) thu duge tit hop chét (1,42g) thu duge
trong Budc 1 ctia Vi du ndy theo cich twong ty nhur trong Budc 2 cta Vi du 33.
'H-NMR (CDCly) &: 0,98 (3H, d, J = 6,7 Hz), 1,44 (9H, s), 1,44-1,69 (7H, m),
1,81-1,88 (4H, m), 1,92-2,01 (2H, m), 2,72 (1H, dd, J = 13,7, 5,9 Hz), 2,78-2,85
(1H, m), 2,90 (1H, dd, J = 13,7, 7,8 Hz), 3,05-3,15 (2H, m), 3,64 (3H, s), 3,90-
" 3,96 (1H, m), 4,76 (1H, brs), 6,72 (1H, s), 7,50 (1H, s).

Bu6c3 Axit 5-amino-2-{[1-(cis-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric
[Cong thire 177]

NH,
\ .
Q|
N COOH

Hop chét néu & tiu d& (0,39g) thu duge tir hop chat (1,11g) thu duge
trong Bude 2 ciia Vi du ndy theo cdch tuong ty nhur trong Budc 3 cua Vi du 33.
'"H-NMR (CD,0D) &: 1,02 (3H, d, J = 7,3 Hz), 1,46-1,55 (3H, m), 1,58-1,72 (SH,
m), 1,80-1,87 (3H, m), 1,98-2,06 (2H, m), 2,47-2,58 (2H, m), 2,85-2,94 (3H, m),
3,99-4,04 (1H, m), 6,98 (1H, s), 7,59 (1H, s).
HRMS (ESI) m/z duge tinh toén d6i v6i C1sHagN;On: 294,21815 [M + HJ": phét
hién: 294,21739.
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Vidu 40
p-toluensulfonat anhydrat clia axit (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric

[Cong thic 178]

0 SO,H

Hop chét (2,04g) thu dugc trong Budc 4 cua Vidu 15 duoc tao huyén phu |
trong tetrahydrofuran (15mL), va huyén phtt nay dugc khudy. p-Toluensulfonat
monohydrat (1,32g) dugc bd sung vao hon hop, va hén hop dugc khudy & nhiét
d6 trong phong trong thdi gian 1 ngay. Céc tinh thé két tia dugc tép hop bang
céch loc trong didu kién é&p sudt giam va dugc lam kho trong khong khi trong

thor gian 1 ngay d thu dugc hop chét néu & tiéu dé (3,01g).

'H-NMR (CD;0D) &: 0,95 (3H, d,] = 6,5 Hz), 1,11-1,21 (2H, m), 1,43-1,79 (7H,
m), 1,83-1,89 (2H, m), 2,05-2,10 (2H, m), 2,37 (3H, s), 2,57-2,64 (1H, m), 2,70
(1H, dd, J = 14,5, 5,5 Hz), 2,85-2,95 (3H, m), 4,07 (1H, tt, J = 11,7, 3,9 Hz),
7,18 (14, s), 7,23 (2H, d,J =7,8 Hz), 7,70 (2H, d, J = 8,2 Hz), 8,22 (1H, s).
Phan tich: Ci¢Hy7N30,-C7HgOsS,

Theo Iy thuyét: C;59,33,H;7,58,N;9,02,0;17,18,8;6,89,

Theo tinh toédn phat hién: C;59,09,H;7,53,N;8,92,0;17,22,5;6,78.

Céc két qua nhifu xa bot tia X ciia hop chit néu & tiéu dé thu duge duoc
thé hién trong hinh v& trén Fig. 1 va Bang 1, va cac két qua phan tich nhiét cia
hop chét nay (TG/DTA) dugc thé hién trong hinh v& trén Fig. 2. Trong phén tich
nhiét (TG/DTA) nay, viéc xdc dinh dugc tién hanh véi tdc d6 gia nhiét 1a
10°C/pht dudi diéu kién dong nito kh 1a 200mL/phit.
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Béng 1 Nhiéu xa bot tia X cta hop chét ctia Vi du 40

Khoang cach gifta cac

Dinh nhiéu xa 26 (°) mitt phiing d (A) Cudng d6 ty dbi (%)
3,7 23,9 100
7.4 11,9 39,0
11,4 78 12,2
17,6 5,0 14,3
19,0 4,7 12,4
19,9 4,5 63,6
20,7 4.3 22,1
22.9 3,9 14,0
249 3,6 17,6
27,8 3,2 11,0
Vi du 41

p-toluensulfonat monohydrat clia axit (2S)-5-amino-2-{[1-(trans-4-

metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric

[Céng thirc 179]

QN]\/?\[(OH ) " H,0

SOH

Tetrahydrofuran hydrat héa 6% (600uL) dugc bd sung viao hop chét
(101,6mg) thu dugc trong Vi du 40, va hop chit duoc hoa tan bing cach gia
nhiét & nhiét do 60°C. Dung dich dugc gitt ¢ nhiét d6 trong phong trong thoi
gian 1 ngdy, va céc tinh thé két tua duoc tap hop béng cach loc va dugc lam kho
trong khong khi trong thoi gian 1 ngay @ thu duoc hop chit néu & tidu dé
(79,3mg).
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Phan tich: C;6H27N30,-C7HgO3S-1H,0,
Theo ly thuyét: C;57,12,H;7,71,N;8,69,0;19,85,5;6,63,
Theo tinh toan phat hién: C;56,90,H;7,69,N;8,67,0;19,81,5;6,42.

Céc két qua nhiéu xa bt tia X clia hop chit néu & tidu d8 thu duge duge
thé hién trong hinh v& trén Fig. 3 va Bang 2, va cac két qua phén tich nhiét clia
hop chét (TG/DTA) dugc thé hién trong hinh v& trén Fig. 4. Trong phén tich
nhiét (TG/DTA) nay, viéc xac dinh dugc tién hanh véi téc d6 gia nhiét 1a
10°C/phut dudi diéu kién dong nito kho 1a 200mL/phut.

Bang 2 Nhidu xa bot tia X ciia hop chét ciia Vi du 41

Khoang céch gifta cac

Pinh nhifu xa 26 (°) it phing d (A) Cudng 9 ty doi (%)
3,9 22,9 73,9
6,7 13,1 21,8
7,7 11,5 35,3

10,4 8,5 20,7
11,5 7,7 21,4
13,8 6,4 23,7
14,2 6,3 26,9
14,6 6,1 31,2
15,5 5,7 35,7
16,4 5,4 40,4
17,6 5,0 61,9
18,1 4,9 48,0
18,8 4,7 100
19,6 4,5 38,1
20,8 43 41,1
21,1 42 453
22,2 4,0 51,5
243 3,7 29,1
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Vi du thir nghiém 1 X4c dinh hoat tinh e ché enzym TAFIa
(1) Hoat hoa TAFI

Nuée mudi dém HEPES (HEPES 20mM, NaCl 150mM, pH = 7,4; sau
day duge goi 1a HBS) dugc sir dung @2 didu ché dung dich phan tmg. Bb sung
30pL dung dich HBS chira thrombin ngudi 4U/mL, thrombomodulin phdi cta
thé 12U/mL, va CaCl, 12mM vao 12uL dung dich TAFI 250pg/mL, va hén hop
duoc khudy nhe nhang. Sau d6, TAFI dugc hoat héa & nhiét 46 trong phong. 10
phut sau d6, thrombin dugc trung hoa bing c4ch bd sung 10uL PPACK 100uM
(tac nhéan Uc ché thrombin) dé két thic qua trinh hoat hoa TAFI. TAFIa tao ra
dwoc luu giit trén nude d4 va duge pha lodng ngay trude khi st dung dé xéc
dinh bing 2050uL dung dich HBS chita BSA (albumin huyét thanh bo) duoe
didu chinh t6i ndng d6 cubi 12 0,1%.

(2) X4c dinh hoat tinh trc ché TAFIa

Chét thir nghiém duoc hoa tan trong HBS d& didu ché hang loat nong d6
dénh gi4 pha lodng gip 10 14n. 80uL dung dich TAFIa va 10uL chat thit nghiém
duoc bd sung vao mdi mot 16 cia dia 96 15 va dugc tron 14n béng cach lic trong
thoi gian 10 phut. 10pL furylacryloyl-alanyl-lysin (FAAK) duoc diéu chinh téi
5mg/mL dugc bd sung vao mdi mot 13, va sy thay dbi v& hé sb hép thu cta dung
dich két hop nay tai buéc séng 330nm dugc doc trong thoi gian 30 phﬁt dé xéac
dinh téc d6 phan hiy cta chét nén.

(3) Tinh to4n hoat tinh trc ché ICsg

Téc @ phan hiy cta chit nén trong m&i mét 16 dugce 4p dung vao dudng
cong chudn dugc tao ra nho sir dung pha loéng hang loat dung dich TAFIa dé
tinh todn hoat tinh TAFIa. Nong dd trc ché 50% (ICso) dugc tinh todn dwa vao
mdi quan hé tuong quan gitta ndng dd cia hop chét thir nghiém va hoat tinh
TAFIa. Hop chét A (hop chét ciia Vi du 7 trong tai liéu Cong bd Quéc té s6 WO
2002/014285) duge st dung lam déi chimg. Céc két qua dwoc thé hién trong
Béang 3.
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Bang 3 Hoat tinh rc ché enzym TAFIa

Vi du sb TAFIa ICso (LM)
1 0,021
2 0,0083
3 0,0088
4 0,014
5 0,036
6 0,021
7 0,026
8 0,019
9 0,018
10 0,021
11 0,014
12 0,025
13 0,012
14 0,013
15(dang 2R) >0,10
15(dang 28S) 0,0078
24 0,0081
25 0,0070
26 0,021
33 0,0075
34(dang 2R,4S) 0,034
34(dang 28,4S) 0,0054
35(dang 2R,4R) >0,10
35(dang 2S,4R) 0,0051
36 0,010
37 0,019
38 0,0098
39 0,0093
40 0,0026
Hop chit A 0,034

Hop chét theo séang ché thé hién hoat tinh tc ché TAFIa hiéu qua va hitu

dung 1am duoc phém @ didu tri nhdi mau co tim, con dau thét nguc, hoi chung
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mach vanh cép, nhdi mau ndo, huyét khoi tinh mach séu, ngh&n mach phéi, tac
d6ng mach ngoai vi, nhiém tring huyét, h¢i chung dong mau ndi mach réai rac,

hodc xo hda phdi.

Vi du thtr nghiém 2 Panh gi4 hoat tinh ting cuong phén huy fibrin béng cach

xéac dinh thoi gian tan cuc méu dong trong huyét twong

H3n hop gdm HBS 20uL/13, huyét twong ngudi binh thuong S0uL/S,
dung dich hop chét 10uL/16 (dung dich hop chit duoc didu ché bing cach hoa
tan hop chét trong HBS, tiép theo béng cach pha loding hang loat béng dung dich
dém nay), va tPA 10uL/15 (Activacin (Kyowa Hakko Kirin Co., Ltd.) duoc didu
chinh téi 600.000U/mL bang dung dich phan giai bao gbm trong do, tiép theo
béng cach pha lodng bing HBS) duge bd sung vao dia 96 15, va hdn hop dugc
khudy. Sau d6, dung dich phan tmg A 10 pL/1d (thrombin ngudi 13,8U/MmL,
CaCl, 170mM, va thrombomodulin 0,9U/mL) dugc bd sung vao hén hop, va
hdn hop lai dugc khudy tiép. Hé sb hip thu tai budc séng 405nm duge xac dinh
nho st dung thiét bi doc dia tai cac khoang gifn cach thoi gian 30 gidy, voi nhigt
do dugc duy tri tai 37°C dé x4c dinh mic 6 dong mau. Vé thay ddi hé sd hép
thy, didm thoi gian khi m3i mot 15 thé hién hé s6 hp thu gan nhét v6i s6 trung
binh (ABS-ave: [(ABS-t6i da) - (ABS-téi thiéu)] / 2) clia h¢ 6 hép thu ti da
(ABS-t6i da) va hé sb hép thy t6i thiéu (ABS-tdi thiéu) trong qué trinh phan huy
fibrin dwoc x4c dinh 14 1/2 thoi gian phén ly (1/2 LT) va dugc st dung lam hoat
tinh phan huy fibrin cua mdi mét 16. Nong d6 ma dat dugc 50% cua 1/2 LT duge
tinh 13 ECso tir méi quan hé gifta ndng d6 chét thir nghiém va 1/2 LT. Hop chét A
(hop chét ctia Vi du 7 trong tai liéu Céng bd Qudc té s6 WO 2002/014285) duge

stt dung 1am d6i ching. Céc két qua duoc thé hién trong Bang 4.

Bang 4 Hoat tinh ting cudng phén huy fibrin

Vidu Tan cuc méu ddng trong huyét tuong
ECso(nM)
15 (dang 2S) 12
Hop chit A 65
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Hop chét theo sing ché thé hién hoat tinh ting cudng phan hiy fibrin
manh va hitu dung lam dugc phém dé diéu tri nhdi mau co tim, con dau thét
nguc, hoi chimg mach vanh cép, nhdi méau nio, huyét khdi tinh mach séu, nghén
mach phéi, tic dong mach ngoai vi, nhiém tring huyét, hoi chimg dong mau ndi

mach rai rac, hodc xo hda phoi.

Vi du thir nghiém 3 Pénh gid hoat tinh ting cuong phén huy fibrin trong cac

mau chudt bi huyét khéi thc mach

Chudt Wistar (mua tai Japan SLC, Inc.) dugc sit dung. Tai diém thoi gian
bét ky, chat thir nghiém didu ché bang dung dich metylxenluloza 0,5% dugc str
dung theo dudng miéng cho chudt hodc chét thir nghiém didu ché bang nudc
mubi dugc st dung theo dudng tinh mach cho chudt. 40 phut hozc 4 gid sau,
chét phan tmg PT (Thromboplastin C plus, Sysmex Corp.) dugc diéu chinh t&i
2,25U/mL bing nuéce mudi duogc truyén lién tuc (16,8mL/kg/gio x 20 phut) vao
tinh mach canh trong diéu kién giy mé béng thiopental. Nhom sir dung thude tre
ché TAFIa liéu cao qua mirc duge lya chon lam nhém d6i chimg duong. 45 phut
sau khi bit ddu didu tri bang chét phan timg PT, mau duoc thu thép ti tinh mach
canh st dung axit xitric d8 thu lay hﬁyét twong. Lugng D-dime chira trong huyét
tuong duoc xéc dinh nho sur dung thiét bj phan tich dong méu ACL-9000 hodc
ACL-TOP500CTS. Ty 18 ciia D-dime so voi gié tri trung binh cia nhém d6i
chimg duong duogc tinh toan, va EDsg duoc tinh 14 D-dime gia tdng 1iéu luong
t61 50%.

Hop chit theo sang ché thé hién hoat tinh ting cudng phén hiy fibrin
manh iz vivo va hitu dung lam dugc phém dé didu tri nhdi mau co tim, con dau
thét nguc, hodi chimg mach vanh cép, nhdi mau nio, huyét khdi tinh mach sau,
nghén mach phdi, tic dong mach ngoai vi, nhiém tring huyét, hdi chimg dong

méu ndi mach rai rac, hodc xo hda phoi.

Vidudidu ché1 Vién nang clng
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Mbi mot vién nang gelatin ctimg chuén c6 vo téch riéng hai phan dugc nap
déy bang 100mg hop chit cia Vi du 1 & dang bot, 150mg lactoza, 50mg
xenluloza, va 6mg magie stearat dé diéu ché cac vién nang don vi, sau d6 duge
rira va lam kho.

Vidu diéu ché2 Vién nang mém

Hon hop cta hop chét cta Vi du 2 chira trong chit dau tiéu hoéa dugc, vi
du, diu du nanh, dau hat bong, hoic dau bliu, duoc diéu ché va duoc bom vao
trong gelatin st dung bom dich chuyén duong d thu duoc vién nang mém chira

100mg hoat chét. C4c vién nang mém nay dugc rira va sau d6 duge lam kho.
Vi du didu ché 3 Viénnén
M3i mét vién nén dugc didu ché theo phuong phép thdng thudng st dung

100mg hop chét cia Vi du 3, 0,2mg keo silic dioxit, Smg magie stearat, 275mg
xenluloza vi tinh thé, 11mg tinh bdt, va 98,8mg lactoza.

Néu can, co thé tien hanh pht boc vién nén.
Vi du diéu ché 4 Huyén phu

SmL huyén phu duogc tao ra dé chira 100mg hop chit ctia Vi du 4 & dang
bot min, 100mg natri carboxy metylxenluloza, Smg natri benzoat, 1,0g dung

dich sorbitol (Duoc dién Nhat Ban), va 0,025mL vanilin.
Vidu diduché 5 Kem boi

100mg hop chét ctia Vi du 5 & dang bot min dugc trén vao trong 5Sg kem
chira 40% vazolin tring, 3% sép vi tinh thé, 10% lanolin, 5% Span-20, 0,3%
Tween-20, va 41,7% nudce dé tao ra kem boi.
Vi du didu ché 6 Ché phdm tiém

1,5% theo trong lugng cia hop chét ciia Vi du 6 dugc khudy trong 10%
theo trong lugng cua propylen glycol, sau do dugc didu chinh d8 tao ra thé tich

bing nude cét tiém, va sau d6 duoc vo khuan dé dieu ché ra ché phém tiém.
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Kha ning tmg dung trong cdng nghiép

Dan xuét imidazol duogc thé bing xycloalkyl theo sang ché c6 cong thirc
chung (I) hodc mudi duoc dung cua hop chét nay c6 hoat tinh tc ché enzym
TAFIa manh va hitu dung lam thudc diéu tri nhdi méu co tim, con dau that nguec,
ho6i chiimg mach vanh cép, nhdi mau nio, huyét khéi tinh mach séu, nghén mach
phdi, thc dong mach ngoai vi, nhiém tring huyét, hdi chimg ddng méu ndi mach
rai rac, xo héa phéi, hodc bénh tuong tu, hodc lam thudc dé diéu tri dbi voi bénh

c6 ngudn goc tir huyét khoi tdc mach.
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YEU CAUBAO HQ

1. Hop chét c6 céng thirc chung (I) hoic mudi duge dung cia no:

(1)

trong do A 1a nhom C3-C12 xycloalkyl ma nhém nay c6 thé duoc thé bang mot
dén ba nhém giéng nhau hodc khac nhau dugc lya chon tir nhom flo, nhom
hydroxy, nhém C1-C6 alkyl, nhém C1-C6 alkoxy, nhom aryloxy, va nhom
heteroxyclyloxy; mdi R, R?, va R® doc 1ap 13 nguyén tir hydro, nhém flo, hoic
nhém C1-C6 alkyl; R* 13 nguyén tir hydro hoic nhém tién duoc chét; va Y 1a
nhém: -CH,-CHR’-CH,-NHR® trong d6 R’ 13 nguyén tir hydro, nhém C1-C6
alkyl, hodc nhom C1-C6 alkoxy, va R® 1a nguyén tir hydro hosc nhém tién duqc
chét; -O-CHR’-CH,-NHR® trong d6 R’ 12 nguyén tir hydro, nhém C1-C6 alkyl,
hodc nhém C1-C6 alkoxy, va R® 1a nguyén t&r hydro hodc nhém tién duoc chét;

hodc

NHR®
O

trong d6 R’ 12 nguyén tir hydro hodc nhém tién dugc chat, va * 13 vi trf thé,

trong d6 nhom tién duoc chit dwgc thé hién boi R* 13 nhém
[(isopropoxycarbonyl)oxy]etyl; nhém C1-C6 alkyl ma cé thé duoc thé bang mot
dén ba nhom gidng nhau hoic khic nhau dugc chon tir nhém C2-C6
alkanoyloxy, nhém (C3-C6 xycloalkyl) carbonyloxy, va nhém aryl; hodc nhém
heteroxyclylalkyl ma c6 thé duoc thé bang mot dén ba nhém gidng nhau hodc
khac nhau duogc chon tir nhém oxo va nhém C1-C6 alkyl; va
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trong d6 nhém tidn duge chat dugc thé hién béi R®, R®, hodc R 12 nhém
C1-C6 alkanoyl ma c6 thé duoc thé bing mot dén ba nhém gidng nhau hosc
khéc nhau duogc chon tir nhém amino, nhém halogeno, nhém hydroxy, nhém
carboxy, nhém carbamoyl, nhém CI1-C6 alkoxy, nhém aryl, va nhom
heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma co6 thd dugc thé bing mot dén
ba nhém gibéng nhau ho#c khac nhau dugc chon tir nhém C1-C6 alkyl, nhom
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhém aryl; hodc
nhém heteroxyclylalkyloxycarbonyl ma c6 thd duoc thé bang mot dén ba nhém

gidng nhau ho#c khéac nhau dugc chon tir nhém oxo va nhém C1-C6 alkyl.

2. Hop chit theo diém 1 hosc mubi duoc dung cia nd, trong d6 A la nhém
xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém bixyclo[3.1.0]hexyl,
nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi mot nhém trong sb céc
nhém nay cé thé dugc thé bang mot dén ba nhém gidng nhau hogc khac nhau
duoc chon tir nhém flo, nhém hydroxy, thém C1-C6 alkyl, nhém C1-C6 alkoxy,

nhém aryloxy, va nhom heteroxyclyloxy.

3. Hop chét theo didm 2 hodc mudi dugc dung cia nd, trong d6 A 1a nhém
xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém bixyclo[3.1.0Thexyl,
nhém bixyclo[2.2.1]heptyl, hodc nhom adamantyl, mdi mot nhém trong sb cac
nhém nay co thé dugc thé bing mot dén ba nhém gidng nhau ho#ic khac nhau
duoc chon tir nhém hydroxy, nhom metyl, va nhém etyl.

4. Hop chit theo diém 2 hoic mubi duge dung cta né, trong d6 A 1a nhém
xyclohexyl ma co thé duoc thé bang mot dén ba nhém gidng nhau ho#ic khéac
nhau duoc chon tir nhém flo, nhém hydroxy, nhém C1-C6 alkyl, nhém C1-C6
alkoxy, nhém aryloxy, va nhom heteroxyclyloxy.

5. Hop chét theo didm 1 hodc mudi duoc dung ctia no, trong d6 A 1a nhém C3-
C12 xycloalkyl dugc thé bang mot hosc hai nhém C1-C6 alkyl gibng nhau hozc
khac nhau.

6. Hop chét theo diém 5 hosc mudi duogc dung clia nd, trong d6 A la nhém C3-
C12 xycloalkyl dugc thé bang nhém metyl hodc nhém etyl.
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7. Hop chét theo diém 5 hoic mudi dugc dung ciia no, trong d6 A 1a nhém
xyclohexyl dugc thé bang mot hodc hai nhém C1-C6 alkyl gidng nhau hoic
khac nhau.

8. Hop chéit theo diém 6 hoic mudi duoc dung ciia nd, trong d6 A 1a nhém
xyclohexyl duoc thé bang nhém metyl hodc nhom etyl.

9. Hop chét theo diém 1 hodc mudi dugc dung clia nd, trong d6 A la nhom:

OGO

'-Q O —O> ﬂ& hoac
CHy y
’ *®

CH,

trong do * 14 vi tri thé.

10. Hop chét theo diém 9 hodc mudi dugc dung ctia nd, trong d6 A 1a nhém:

_<>~ —<>—C2H5 >|<—<:>—CH3

trong d6 * 12 vi trf thé.

11. Hop chét theo diém 10 hosc mubi duge dung clia no, trong d6 A la nhom:
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trong d6 * 13 vi tri thé.

12. Hop chit theo diém 11 hodc mubi duoc dyng ctia nd, trong d6 A la nhém:

trong d6 * 12 vi trf thé.

13. Hop chét theo diém bét k¥ trong sb céc di8m tir 1 dén 12 c6 cdng thirc chung

(I-1) hoac mudi duoc dung clia né:

trong do R 12 nguyén tir hydro, nhém C1-C6 alkyl, hodc nhom C1-C6 alkoxy,

va R® 12 nguyén tir hydro hodc nhém tién dugc chét nhu dugc xéc dinh & diém 1.

14. Hop chét theo didm bét k¥ trong sb céc diém tir 1 d&én 12 c6 cong thire chung

(I-2) hodc mudi duoc dyng ctia né:

trong 46 R’ 12 nguyén tt hydro, nhém C1-C6 alkyl, hogc nhém C1-C6 alkoxy,

va R® 14 nguyén tir hydro hodc nhém tién dugc cht nhu dugc x4c dinh & diém 1.
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15. Hop chét theo diém 13 hoidc 14 hoic mudi duoc dung ciia nd, trong dé R’

hodc R’ 12 nguyén tir hydro.

16. Hop chét theo diém 13, 14 ho#c 15 hoic mudi duge dung cia nd, trong dé

R hodc R®1a nguyén tir hydro.

17. Hop chét theo diém 13, 14 hodc 15 hodc mudi duge dung cia nd, trong dé

R® hoic R® 12 nhém tién dugc chét nhu duge xé4c dinh & didm 1.

18. Hop chét theo diém 17 hoic mudi dugc dung clia no, trong d6 R®1a nhém
tién duoc chét dugc chon tir nhém bao g6m nhém phenylalanyl, nhém L-
norleuxyl, nhém [(5-metyl-2-o0x0-1,3-dioxol-4-yl)metoxy]carbonyl, nhom [1-
(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhém ({1-
[(xyclohexylcarbonyl)oxy]etoxy } carbonyl, va nhom (1-axetoxyetoxy)carbonyl.

19. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 12 ¢6 cbng thire chung

(I-3) hodc mubi duge dung cla no:

trong do R’ 12 nguyén tr hydro hodc nhém tién dugc chit nhu dugc xac dinh &

diém 1, va * 1a vi tri the.

20. Hop chét theo diém bét ky trong s cac didm tir 1 dén 12 hodc mudi duge

dung cta nd, trong d6 Y 1a nhom:

NH
* —N 7“‘ 2
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trong do * 1a vi tri thé.

21. Hop chét theo diém bat ky trong s céc diém tr 1 dén 20 hodc mudi duge

dung cta no, trong do6 tht ca cac gbc R/, R?, va R® 1a nguyén tir hydro.

22. Hop chét theo diém bét ky trong s cac diém tr 1 dén 21 hodc mudi duge

dung cua nd, trong do6 R* 12 nguyén tir hydro.

23. Hop chét theo diém bat ky trong s cac diém tr 1 dén 21 hodc mudi dugce

dung cta nd, trong 46 R* 14 nhom tidn duge chat nhu dugc x4c dinh & diém 1.

24. Hop chét theo diém 23 hoic mubi duoc dung ctia nd, trong do tién duoc chét

dugce thé hién béi R* 13 nhém benzyl ho#c nhém [(isopropoxycarbonyl)oxyletyl.

25. Hop chét theo diém 13 ho#c 14 hodc mudi dugc dung cua nd, trong do A 1a
nhém  xyclobutyl, nhém  xyclohexyl, nhom xycloheptyl, nhém
bixyclo[3.1.0]Thexyl, nhom bixyclo[2.2.1]Theptyl, hodc nhém adamantyl, moi
nhém trong sd cic nhém nay c6 thé duoc thé bang mot dn ba nhom gidng nhau
hodc khac nhau dugc chon tir nhém hydroxy, nhém metyl, va nhém etyl; tht ca
céc gbe R', R% va R? déu 1a nguyén tir hydro; R* 12 nguyén t hydro; nhém C1-
C6 alkyl ma c6 thé duge thé bing mdt dén ba nhém giéng nhau hogc khac nhau
duoc chon tir nhém C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy,
va nhém aryl; hoic nhém heteroxyclylalkyl ma co th duoc thé bang mot dén ba
nhom giéng nhau hodc khéc nhau duge chon tir nhém oxo va nhom C1-Cé6
alkyl; R® hoic R 1a nguyén t hydro; va R® hoic R® 1a nguyén tir hydro; nhém
C1-C6 alkanoyl ma co thé dugc thé bing mot dn ba nhém gibng nhau hoic
khac nhau dugc chon tir nhém amino, nhém halogeno, nhém hydroxy, nhém
carboxy, nhém carbamoyl, nhom C1-C6 alkoxy, nhém aryl, va nhom
heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma c6 thé dugc thé béng mot dén
ba nhém giéng nhau hodc khac nhau dugce chon tir nhém C1-C6 alkyl, nhéom
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl; hodc
nhém heteroxyclylalkyloxycarbonyl ma c6 thé dugc thé bang mot dén ba nhém
giéng nhau hodc khac nhau dugc chon tir nhém oxo va nhom Cl -C6 alkyl.

-190-



19905

26. Hop chét theo diém 13 hodic 14 hoic mubi dugc dung cua no, trong d6 A la
nhém xyclohexyl duge thé bing mét hodc hai nhém C1-C6 alkyl gibng nhau
hoic khac nhau; tat ca cac gbc R', R?, va R? déu 1 nguyén tir hydro; R*1a
nguyén tir hydro, nhom benzyl, hodc nhom [(isopropoxycarbonyl)oxy]etyl; R’
“hoic R7 12 nguyén tr hydro; va R hodc R® 1 nguyén tir hydro, hoic R®1a nhém
phenylalanyl, nhém L-norleuxyl, nhém [(5-metyl-2-0x0-1,3-dioxol-4-
yl)metoxy]carbonyl, nhém [1-(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhom ({1-
[(xyclohexylcarbonyl)oxy]etoxy }carbonyl), hodc nhoém (1-

axetoxyetoxy)carbonyl.

27. Hop chét theo diém 13 c6 cong thic chung (I-1a) hodc mudi duoc dung cia

no:

NHR®
Do
N
MOW (1-1a)
N

0]

trong d6 A 13 nhém xyclobutyl, nhdm xyclohexyl, nhém xycloheptyl, nhom
bixyclo[3.1.0]hexyl, nhom bixyclo[2.2.1]heptyl, hodc nhém adamantyl, moi
nhém trong sé cac nhém nay c6 thé dugc thé bing mot dén ba nhém gidng nhau
hodc khac nhau dugc chon tir nhém hydroxy, nhom metyl, va nhom etyl; R* 1a
nguyén tir hydro; nhom [(isopropdycarbonyl)oxy]etyl; nhom C1-C6 alkyl ma c6
thé duoc thé bing mot dén ba nhém gidng nhau hozc khac nhau duge chon tur
nhom C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhém aryl;
hodic nhém heteroxyclylalkyl ma c6 thé dugc thé bang mot dén ba nhém gidng
nhau hodc khic nhau dugc lya chon tr nhom oxo va nhém C1-C6 alkyl; R’ 1a
nguyén t hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy; va R® 13 nguyén
tr hydro; nhém C1-C6 alkanoyl ma cé thé dugc thé biang mot dén ba nhém

giong nhau hodc khac nhau dugc chon tir nhém amino, nhém halogeno, nhém
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hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6 alkoxy, nhém aryl, va
nhém heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma c6 th duoc thé bang mot
dén ba nhém gidng nhau hogc khac nhau duge chon tir nhém C1-C6 alkyl, nhom
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhém aryl; hodc
nhém heteroxyclylalkyloxycarbonyl ma coé thé duoc thé bing mot dén ba nhém

gibng nhau hosc khac nhau dugc chon tlir nhém oxo va nhém C1-C6 alkyl.

28. Hop chét theo diém 27 hodc mudi duoc dung ctia nd, trong d6 A 1a nhém
xyclohexyl dugc thé bang mot hosc hai nhém C1-C6 alkyl gibng nhau hogc
khac nhau; tAt ca cc gbc R, RZ, va R® d8u 1a nguyén tr hydro; R” 1a nguyén tlr
hydro, nhém benzyl, hodc nhoém [(isopropoxycarbonyl)oxy]etyl; R’ 13 nguyén tir
hydro; va R® 14 nguyén tir hydro, nhém phenylalanyl, nhém L-norleuxyl, nhom
[(5-metyl-2-0x0-1,3-dioxol-4-yl)metoxy]carbonyl, nhom [1-
(isobutyryloxy)etoxy]carbonyl, nhém [1-(2,2-
dimetylpropanoyloxy)etoxy]carbonyl, nhém ({1-
[(xyclohexylcarbonyl)oxy]etoxy}carbonyl), hodc nhom (1-

axetoxyetoxy)carbonyl.

29. Hop chét theo diém 28 hoic mudi dugc dung cla nd, trong d6 A 13 nhém
xyclohexyl dugc thé bang nhém metyl hodc nhém etyl; va tat c4 cac gbe RY, R’,
va R® déu 1a nguyén ti hydro.

30. Hop chiét theo didm 14 c6 cong thirc chung (I-2a) hodc mudi dugc dung cia

no:

trong d6 A 1 nhém xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhom
bixyclo[3.1.0Thexyl, nhém bixyclo[2.2.1]heptyl, hodc nhom adamantyl, moi
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nhém trong sb cac nhém nay cé thd duoc thé bing mét dén ba nhém gidng nhau
hodc khéc nhau duge chon tir nhém hydroxy, nhém metyl, va nhom etyl; R 1a
nhém [(isopropoxycarbonyl)oxyJetyl; nguyén tir hydro; nhém C1-C6 alkyl ma
¢6 thé duoc thé bing mot dén ba nhom gidng nhau hoic khac nhau dugc chon tir
nhém C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl;
hodc nhém heteroxyclylalkyl ma c6 thd duoc thé bang mot ¢én ba nhém gidng
nhau hodc khéc nhau dugc chon tur nhém oxo va nhém C1-C6 alkyl; R7 1a
nguyén tir hydro, nhém C1-C6 alkyl, hodc nhém C1-C6 alkoxy; va R® 13 nguyén

tir hydro hodc nhém tidn duge chét nhu duoc x4c dinh & diém 1.

31. Hop chét theo diém 30 hoic mudi duge dung cia né, trong d6 A 1a nhém
xyclohexyl dugc thé bang mdt hodc hai nhém C1-C6 alkyl gibng nhau hozc
khéc nhau; tht c& céc gbc R/, R, va R® déu 1a nguyén tit hydro; R* 1 nguyén tir
hydro, nhém benzyl, hodc nhom [(isopropoxycarbonyl)oxyletyl; R’ 13 nguyén tir
hydro; va R® 14 nguyén tir hydro, nhém C1-C6 alkanoyl ma c6 thé duoc thé bang
mot dén ba nhém giéng nhau ho#c khac nhau dugc chon tir nhém amino, nhém
halogeno, nhém hydroxy, nhém carboxy, nhém carbamoyl, nhém C1-C6 alkoxy,
nhém aryl, va nhém heteroxyclyl, nhém (C1-C6 alkoxy)carbonyl ma c6 thé
duoc thé bang mot dén ba nhém gibng nhau hodc khac nhau duge chon tir nhém
C1-C6 alkyl, nhém C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy,
va nhém aryl, hoic nhém heteroxyclylalkyloxycarbonyl ma co thé duoc thé
bang mot dén ba nhém giéng nhau hoic khac nhau dugc chon tir nhém oxo va

nhém C1-C6 alkyl.

32. Hop chét theo diém 31 hoic mubi duoc dung ciia né, trong d6 A 13 nhém
xyclohexyl dugc thé bang nhom metyl hodc nhém etyl; va tht ca cac gbc R, R,

va R® 14 nguyén ti hydro.

33. Hop chit theo diém 19 hodc mubi duoc dung ciia nd, trong d6 A 13 nhém
xyclobutyl, nhém xyclohexyl, nhém xycloheptyl, nhém bixyclo[3.1.0Thexyl,
nhém bixyclo[2.2.1]heptyl, hodc nhém adamantyl, mdi nhém trong sé cac nhém

nay co thé dugc thé bang mot dén ba nhom gidng nhau hodc khic nhau dugce
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chon tir nhém hydroxy, nhém metyl, va nhém etyl; tAt ca cac géc R' R% va R’
déu 13 nguyén tr hydro; R* 13 nguyén t&r hydro; nhom C1-C6 alkyl ma c6 thé
duoc thé bang mot dén ba nhoém giéng nhau ho#c khac nhau dugc chon tir nhom
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl; hodc
nhém heteroxyclylalkyl ma cé thd dugc thé bang mot dén ba nhém gidng nhau
hoic khac nhau duge chon tir nhém oxo va nhém C1-C6 alkyl; va R’ 13 nguyén
tr hydro; nhém C1-C6 alkanoyl ma c6 thé dugc thé bing moét dén ba nhém
giéng nhau ho3c khéc nhau duge chon tir nhém amino, nhom halogeno, nhom
hydroxy, nhém carboxy, nhom carbamoyl, nhém C1-C6 alkoxy, nhom aryl, va
nhém heteroxyclyl; nhém (C1-C6 alkoxy)carbonyl ma c6 th8 duoc thé bing mot
dén ba nhém gidng nhau hodc khac nhau duge chon tir nhém C1-C6 alkyl, nhom
C2-C6 alkanoyloxy, nhém (C3-C6 xycloalkyl)carbonyloxy, va nhom aryl; hodc
nhém heteroxyclylalkyloxycarbonyl ma c6 thé duoc thé bing mét dén ba nhém
gibng nhau ho#c khéc nhau dugc chon tir nhom oxo va nhém C1-C6 alkyl.

34. Hop chét theo diém 19 hotc mudi duoc dung cda nd, trong d6 A 1a nhém
xyclohexyl duoc thé bing moét hodc hai nhém C1-C6 alkyl giéng nhau hozc
khéc nhau; tat ca céc gbe R, R?, va R® déu 12 nguyén tr hydro; R* 12 nguyén tir
hydro, nhém benzyl, hodc nhém [(isopropoxyéarbonyl)oxy]etyl; va R’ 1a
nguyén tr hydro.

35. Hop chét theo diém 33 hodc 34 c6 codng thirc chung (I-3a) hodc mudi duoc

dung cua no:

OX »
NTR ‘__OR’ _
e G
O .

36. Hop chit theo didm 35 hosic mudi dugc dung cua né, trong d6 A la nhém

NH,

xyclohexyl dugc thé bang nhém metyl hodc nhom etyl; va R* 1a nguyén tir hydro.
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37. Hop chét theo didm 1 hosic mudi duge dung cta no, trong d6 hop chét nay
duqcchont&nhénlbwagénl |

axit 5-amino-2-[(1-xyclohexyl- 1H-imidazol-4-yl)metyl]valeric,

axit 5-amino-2-{[1-(4-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl}valeric,

axit 5 -émino-2— {[1-(4-etylxyclohexyl)-1 H-imidazol-4-yl]metyl} valeric,

axit 5-amino-2-{[1-(3-etylxyclobutyl)- 1H-imidazol-4-yljmetyl} valeric,

axit 5-amino-2-{[1-(3-metylxyclobutyl)- 1H-imidazol-4-yl]metyl} valeric,

axit 5-amino-2-({1-[(1R,3s,5S)-bixyclo[3.1 .0]hexan-3-yl]-1H-imidazol-4-
yl}metyl)valeric, |

axit 5-amino-2-{[1-(4-hydroxyxyclohexyl)- 1H-imidazol-4-ylJmetyl}valeric,

axit 5-amino-2-{[1 ~(4-hydroxy-4-metylxyclohexyl)-1 H-imidazol-4-

yl]metyl} valeric,

axit 5-amino-2-{[1-(3-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl}valeric,

axit 5-amino-2-[(1 -xycloheptyl‘- 1H-imidazol-4-yl)metyl]valeric,

axit 5-amino-2-({1-[exo-bixyclo[2.2.1]hept-2-yl]- 1H-imidazol-4-
yl}metyl)valeric,

axit 5-amino-2-({1-[endo-bixyclo[2.2.1Thept-2-yl]- 1H-imidazol-4-
yl}metyl)valeric,

axit 2-[(1-adamantan-2-yl- 1H-imidazol-4-yl)metyl]-5-aminovaleric,

axit 5-amino-2-{[1-(4-phenoxyxyclohexyl)-1 H-imidazol-4-ylJmetyl} valeric,
benzyl 5-amino-2-{[1 -(4-metylxyclohexyl)-1 H-imidazol-4-ylJmetyl}valerat,
axit 2-{[1-(4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}-5-(L-
phenylalanylamino)valeric,

axit 2-{[1-(4-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl}-5-(L-
norleuxylamino)valeric,

axit  2-{[1-(4-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl1}-5-({[(5-metyl-2-0xo0-
1,3-dioxol-4-yl)metoxy]carbonyl} amino)valeric,

axit  5-({[1-(isobutyryloxy)etoxy] carbonyl }amino)-2-{[1-(4-metylxyclohexyl)-
1H-imidazol-4-yl]metyl}valeric,
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1-[(isopropoxycarbonyl)oxyletyl 5-({[1 -(isobutyryloxy)etoxy]carbonyl }amino)-
2-{[1-(4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}valerat,

axit 5-({[1 -(2,2-dimetylpropanoyloxy)etoxy]carbonyl} amino)-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric, |

axit 5-[({1-[(xyclohexylcarbonyl)oxy]etoxy} carbonyl)amino]-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl }valeric,

axit 2-(2-aminoetoxy)-3-[1 -(4-metylxyclohexyl)- 1H-imidazol-4-yl]propionic,
axit 2-[(1R)-2-amino-1-metyletoxy]-3-[1 ~(4-metylxyclohexyl)-1H-imidazol-4-
yl]propionic, va

axit  2-[(3S)-3-aminopyrolidin-1-y1]-3-[1 -(4-metylxyclohexyl)- 1H-imidazol-4-
yl]propionic.

38. Hop chét theo didm 1 hozc mubi duge dung cia nd, trong d6 hop chét nay
duoc chon tir nhdm bao gém:
axit (25)-2-{[1 ~(trans-4-metylxyclohexyl)- 1H-imidazol-4-ylJmety!l}-5-({[(5-
" metyl-2-ox0-1,3-dioxol-4-yl)metoxy] carbonyl }amino)valeric,
axit (2S)-5-({[1 -(isobutyryloxy)etoxy]carbonyl} amino)-2-{[1-(trans-4-
metylxyclohexyl)- 1H-imidazol-4-yl]metyl}valeric,
1- [(isopropoxycarbonyl)oxyJetyl (25)-3 -({[1-
(isobutyryloxy)etoxy]carbonyl} amino)-2-{[1-(trans-4-metylxyclohexyl)-1H-
imidazol-4-yl]metyl}valerat,
axit (2S)-5-({[1 -(2,2-dimetylpropanoyloxy)etoxy] carbonyl }amino)-2-{[1-(trans-
4-metylxyclohexyl)- 1H-imidazol-4-yl]metyl}valeric,
axit (2S)-5-[({1- [(xyclohexylcarbonyl)oxy]etoxy} carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-yl] metyl}valeric,
axit (28)-5-{[(1-axetoxyetoxy)carbonyl] amino}-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl] metyl}valeric,
axit (28)-2- {[1-(trans-4-metylxyclohexyl)-1 H-imidazol-4-ylJmetyl}-5-[({[(2-
metylpropanoyl)oxy]metoxy} carbonyl)amino]valeric,
axit (2S)-5-[({[(2 2-dimetylpropanoyl)oxy]metyloxy} carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-ylJmetyl }valeric,
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axit (28)-5-[({[(xyclohexylcarbonyl)oxy]metoxy} carbonyl)amino]-2-{[1-(trans-
4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric,
axit (25)-5-({[(axetyloxy)metoxy]carbonyl }amino)-2-{[1-(trans-4-
metylxyclohexyl)- 1H—imidazol-4-yl]mety1 }valeric,
va
axit (28)-5-({[(1R)-1-(isobutyryloxy)etoxy]carbonyl } amino)-2-{[ 1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl} valeric.
39. Hop chét theo diém 1 hodc mubdi dugc dung cia né, trong d6 hop chét nay 1a
axit (28)-5-({[(1R)-1-(isobutyryloxy)etoxy]carbonyl } amino)-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric.
40. Hop chét theo diém 1, trong &6 hop chét nay 13 axit 5-amino-2-{[1-(4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl}valeric hodc mudi duge dung ctia né.
41. Hop chét theo diém 1, trong d6 hop chét nay 13 axit 5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric hodc mudi dugc dung cia né.
42. Hop chét theo diém 1, trong d6 hop chét nay 13 axit (2S)-5-amino-2-{[1-
(trans-4-mety1xyclohexy1)-1H-imidazol-4-yl]metyl}Valeric hoic mubi duoc
dung cuia no.
43. Mubi duge dung cua hgp chét theo diém bét ky trong sb céc diém tir 1 dén
42, trong do mudi dugc dung nay 1a p—toluensulfonat ho#c benzensulfonat.
44, Hop chét theo diém 1, trong d6 hop chét nay 13 axit (2S)-5-amino-2-{[1-
(trans-4-metylxyclohexyl)-1H-imidazol-4-yl]metyl} valeric.
45. Hop chét theo diém 1, trong d6 hop chét nay 13 benzensulfonat cua axit (25)-
5-amino-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl}valeric.
46. Hop chét theo diém 1, trong d6 hop chét nay 13 p-toluensulfonat cua axit
(28)-5-amino-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-ylJmetyl} valeric.
47.Hop chét theo diém 1, trong d6 hop chét nay 12 p-toluensulfonat anhydrat
cla axit (2S)-5-amino-2-{[1-(trans-4-metylxyclohexyl)- 1H-imidazol-4-
yl]metyl} valeric.
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48. p-toluensulfonat anhydrat ctia axit (2S)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric theo diém 47, hop chét nay 1a
& dang tinh thé thé hién cac dinh chinh tai cac khoang cach mit d 14 23,9, 11,9,
4,5, 4,3, va 3,6 angstrom trong nhiéu xa bot tia X thu dugc bang céch chiéu xa

Ko dong.

49. Hop chét theo diém 1, trong d6 hop chét nay 14 p-toluensulfonat monohydrat
cua axit (2S)-5-amino-2-{[1-(trans-4-metylxyclohexyl)-1H-imidazol-4-
yl]metyl}valeric.

50. p-toluensulfonat monohydrat cta axit (25)-5-amino-2-{[1-(trans-4-
metylxyclohexyl)-1H-imidazol-4-ylJmetyl } valeric theo diém 49, hop chét nay 1a
& dang tinh thé thé hién céc dinh chinh tai cac khoang cach mit d 14 22,9, 5,0,
4.9,4,7,va 4,0 angstrom trong nhiu xa bot tia X thu duogc béng cach chiéu xa

Ko dong.

51. Dugc phidm chita hop chét theo diém bét ky trong sb cac diém tir 1 dén 50

hodc muoi duge dung cua nd va chat mang dugce dung.

52. Dugc pham tiém chira hop chét theo diém bat ky trong sb cac diém tir 1 dén

50 hodc muoi dugc dung cia n6 va chat mang dugce dung.

53. Dugc phim chira hop chét theo diém bt ky trong sd céc diém tir 1 dén 50
hodc mudi duge dung cta ndé va mot hodc hai hodic nhiéu thudc duoc chon tir
thudc chéng déng, thude khang tidu ciu, enzym lién quan dén phan huy fibrin,
thubc chéng ung thu, thube chéng viém, thude chéng xo héa, thudc ha huyét ép,
thudc chéng tang huyét 4p dong mach phdi, va thudc trc ché mién dich 1am cac

hoat chét.
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[Fig. 3]
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