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KHANG THU THE EP4 CHUA HQOP CHAT NAY
(57) Sang ché dé xuit hop chét 4-alkynylimidazol c6 cong thic chung (I) dudi diy hoic
mubi duge dung cua chung; hop chét nay co hoat tinh dbi khang thu thé EP4 vuot troi va
httu ich lam duoc phém dé diéu tri cac bénh c6 lién quan dén thu thé EP4, vi du, 1am thudc
chéng viém va hodc giam dau cho cac bénh do viém va cac bénh lién quan dén cac loai
chtng dau, va con 1am dugc pham diéu tri cac bénh mién dich do viém gay ra do pha hiy
mo tir viéc hoat hoa té bao Th1 va/hoic té bao Th17:
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Sang ché ciing dé cap dén duoc pham va chat d6i khang thu thé EP4 chira hop chat chira
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Linh vgc ky thuit dwoc dé cap

Sang ché @& cap dén hop chit 4-alkynylimidazol, dugc phdm va ché phdm dbi
khang thu thé EP4 chira chiing lam thanh phén hoat tinh. Cu thé hon, sang ché d& cap
dén cac hop chét m&i c6 hoat tinh d6i khéng thu thé EP4 prostaglandin E2 (PGE2).
Tinh trang ky thuét ciia sing ché

Prostaglandins (PGs) 14 chudi céc hoat chét sinh 1y c6 khung axit prostanoic.
La mdt thanh vién cia nhém ndy, prostaglandin E2 (PGE2) duoc sinh ra tr axit
aracidonic bing phan tmg tdng hop bbn giai doan ma dwoc goi 1a tAng axit aracidonic
va duge biét 14 c6 nhidu hoat tinh gdm hoat tinh gay dau, phan Umg viém, hoat tinh bao
vé t& bao, co rut tir cung, thic déy nhu dong cta bng tiéu hoa, hoat tinh chéng budn
ngu, hoat tinh triét tiéu su bai tiét axit gastric, hoat tinh gidm huyét ap, hoat tinh tao
mach, hoat tinh 1oi tidu, v.v.. Thong thuong, véi thudc diéu tri cac bénh c6 lién quan
dén PGs nay, thudc khang viém khong steroit (NSAIDs) dugc sir dung rong rai dé triét
tiéu sy san sinh prostaglandin bing phuong phap trc ché xyclooxygenaza (COX) la
mdt trong cic phuong phap téng hop tham gia vao tAng axit arachidonic. Tuy nhién
NSAIDs ¢6 vén d& 14 do e ché giai doan nguge dong clia tAng axit arachidonic, nhiéu
tac dung phy khac nhau nhu bién ching rdi loan da day. Xét v& cac tac dung phu nay,
céc thube dugc mong doi te ché dugce sy lién két ciia PGE2 vio cac thy thé PGE2.

Thuy thé PGE2 tn tai & bdn dang nho, EP1, EP2, EP3 va EP4 dugc phan phdi
rong khip & nhiéu loai md.

Céc hoat tinh PGE2 c¢6 thy thé EP4 1am trung gian c6 lién quan trong cic phan
{mg viém (gém phan tng viém mién dich), gian co tron, dau khéi phat, sy khic biét té
bao bach huyét, su m¢ rong hodc sinh sbi t& bao mang ning cudn mao mach, sy bai
tiét chit nhdy da day. Vi thé, cac thuc khang van thu thé EP4 dugc xem 1a ¢ hira hen
1am thubc chéng viém va hodc gidm dau cho cac bénh c6 lién quan dén hoat tinh
PGE2 c6 thu thé EP4 1am trung gian (nhu, vi dy, cdc bénh viém va céc bénh c6 lién
quan dén cac chimg viém). Ngoai ra, gn day c6 bdo céo rang hoat tinh PGE2 c6 thu
thé EP4 1am trung gian trén bé mit c4c t& bao dudi gai hogc té bao T dd gy ra sy hoat
héa cua té bao Thl hoic té bao Thl7; t& bao Thl hoiic Th17 hoat hoa da gy ra su pha

huy md va gy ra viém, cu6i cung 12 gy nén cac bénh da xo cing va mien dich khac;
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vi thé, thudc dbi khang thu thé EP4 lam thudc diéu tri cac bénh mién dich ciing dang
duoc cdc nha nghién ctru chi y (céc tai liéu phi séng ché 1 va 2). V& viéc ndy, dd c6
xac nhan réng nhidu chat d6i khang thu thé EP4 c6 cac khung khic nhau thyc su cd
hiéu qua trong mAu EAE (viém trung wong thin kinh tw mi&n dich), 1a c4c miu dong
vat cho cac bénh mi2n dich dién hinh 13 da xo cimg (c4c tai liu phi sang ché 2 va 3).

Vi thé, cac hop chit dbi khang hoat tinh ctia PGE2 c6 thu thé EP4 lam trung
gian hitra hen lam thubc didu tri céc bénh lién quan dén cac chimg viém khéc nhau gdm
céc chimg viém mién dich cp va/hodic mén tinh ciing nhu cac chimg viém mién dich,
va vi thé nhidu nghién ctru khac nhau da duoc tién hanh trén thubc d6i khang thu thé
EP4.

Céc thudc dbi khang thu thé EP4 da biét dn nay gbm, vi dy, hop chét c6 cong
thitc dudi day (cac tai liéu sang ché 1, 2 va 3):
Cong thuc 1

0 R3R
R1 3 N4

20!
H
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Rz
(trong d6 vong A 1a phenyl hodc pyridyl; vé chi tiét, xem tai liéu trich dan & trén).
Lam chét ddi khang thu thé EP4, hop chét c6 cong thirc dudi day cling da biét
(tai lidu sang ché 4):

Cong thirc 2

H
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(dbi véi cac biéu tuong trong cong thirc, xem tai ligu trich din & trén).
Lam chit déi khang thu thé EP4, hop chit c6 cong thirc dudi ddy ciing da biét
(tai lidu sang ché 5):

Cong thure 3

(461 v6i cac bidu tuong trong cdng thirc, xem tai li¢u trich dan & trén).
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Lam chét d6i khéng thy thd EP4, hop chét c6 cong thirc dudi dy cling da biét
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(tai liéu sang ché 6):

Cong thtrc 4

(461 v6i cac bidu tugng trong cong thire, xem tai liéu trich din & trén).
Lam chit dbi khang thu thé EP4, hop chét c6 cong thirc dudi day cling da biét
(tai liéu sang ché 7):

Cong thuc 5
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(d6i v&i céc biéu tugng trong cong thic, xem tai ligu trich din & trén).
Lam chit dbi khang thu thé EP4, hop chit c6 cong thic dudi ddy cling da biét
(tai lidu sang ché 8):
Cong thtic 6
(0]
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(461 v6i cac bidu tugng trong cong thirc, xem tai ligu trich din & trén).
Lam chét dbi khang thu thé EP4, hop chit c6 cong thirc dusi day cling da biét
(tai lidu sang ché 9):

Cong thuce 7
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(trong d6 vong D nhém dugc thé hién béi:
Cong thuc 8
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vé chi tiét xem tai liéu trich din & trén).
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Lam chét déi khang thu thd EP4, hop chét c6 cong thirc dudi day ciing da biét
(tai liéu sang ché 10):

Cong thirc 9

\ COOH
R3 @\
7‘ R

Rs 4
(d6i v6i cac bidu turong trong cong thirc, xem tai ligu trich din & trén).

Lam chét déi khang thy thé EP4, hop chit c6 cong thirc dudi day ciing d4 biét
(tai liéu sang ché 11):

Cong thuc 10

g2
Rs
(d6i véi cac ky hiéu trong cong thirc, xem tai liu trich dén & trén).
Hon nita, WO 02/060898 A1 c6 lién quan dén c4c hop chit ¢6 cong thire dudi
day ma dugc cho 1a hitu ich lam céc chét e ché ciia PDE4 trong diéu tri cac bénh
duoc didu hoa bai sy hoat héa va su mAt hat cia cac bach ciu ai toan, dic biét 1a bénh

hen, viém phé quan man tinh, va bénh phdi tic nghén man tinh.
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Khéng c¢6 tai li€u ky thuat da biét nao bdc 10 hoic goi y hop chit 4-
alkynylimidazol.
Danh sach ddi ching
Tai lidu séng ché

Tai liéu sang ché 1: W02005/021508

Tai liéu sang ché 2: W02005/105732

Tai liéu sang ché 3: W02005/105733
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Tai liéu sang ché 4: W02007/121578

Tai liéu sang ché 5: W02007/143825

Tai liéu sang ché 6: W02008/104055

Tai liéu séng ché 7: W02008/017164

Tai liéu sang ché 8: W02009/005076

Tai liéu sang ché 9: W02009/139373

Tai liéu sang ché 10: W02012/039972

Tai liéu sang ché 11: W02012/103071
Tai liéu phi sang ché

Tai liéu phi sdng ché 1: Sakata D, et al, J Pharmacol Sci, 112, 1-5, 2010

Tai li€u phi sang ché 2: Yao C, et al, Nature Medicine, 15, 633-640, 2009

Tai liéu phi sang ché 3: Kenzo Muramoto, “The regulation of immune
response by a novel synthetic compound E6201 and EP4 antagonists and their
pharmacological effects” in Repository of Kumamoto University, ngay phéat hanh:
2011-01-04, (http://hdl.handle.net/2298/22144)

Ban chit ky thuit ciia sing ché
Vén @ ky thuét cin duoc giai quyét bai séng ché

Vi céc ly do néu trén, muyc dich cta sang ché 1a d& xult hop chit ma c6 hoat
tinh dbi khang thu thé EP4 va hitu ich trong viéc didu tri nhiéu loai bénh sinh ra tir
hoat tinh ctia PGE2 ¢6 thu thé EP4 1am trung gian, hodc mudi cia hop chét nay.

Muc dich khéc ciia sang ché 13 dé xuét dugc phdm chua hop chit méi nay
hodc mudi ctia n6 1am thanh phén hoat tinh.

Cach thuc giai quyét van dé

Céc tac gia sang ché da tién hanh nghién ctru chuyén sau nhim giai quyét cac
vAn dé néu trén va da phat hién ra két qua 14 hop chét nhu dugc xéc dinh & diém 1 ¢6
cong thic chung (I) dudi ddy ma cé alkynyl & vi tri 4 ctia imidazol ¢ hoat tinh d6i
khéng thu thé EP4; sang ché d hoan thanh trén co s& phat hién nay.

Sang ché dugc md ta chi tiét dudi ddy. Trong ban mé t& dudi déy, cac hop
chit 4-alkynylimidazol ¢6 cong thirc chung (I) hoic mubi duge ly dung clia ching
duoc goi chung 13 “hgp chit 4-alkynylimidazol theo séng ché.”

Céc phuong 4n theo sang ché dugc thé hién dudi day.

(1) Hop chét 4-alkynylimidazol c¢6 cong thirc chung (I) hoic mudi dugc dung cta né:



Cong thurc 11

R2 R®
X
// m
N E
R= || H
N N ——— (1)

[trong d6 vong A 14 xyclohexyl duoc thé bai E & vi tri 4 hodic phenyl duoc thé boi E &
vi tri 4;

vong B 12 xycloalkyl, aryl hodc heteroaryl;

m 12 s6 nguyén bit ky tir 0 dén 2;

n 13 s6 nguyén bt ky tir 1 d&én 3;

R' 13 nguyén tir hydro, nhém C; dn C, alkyl, nhém C, dén C,4 alkoxy, nguyén tir
halogen, hodc nhém C; dén C, haloalkyl;

mdi R? va R® doc lap 1a nguyén tir hydro, nguyén tir halogen hodc nhém C; dén C,4
alkyl hodc c6 thé, két hop véi nguyén tir cacbon lién ké R? va R®, tao thanh vong
cacbon C; dén Cg;

mdi R* va R® doc 1ap 1a nguyén tir hydro hodc nhém C, dén C, alkyl hodc c6 thé, két
hop v6i nguyén tir cacbon lidn k& R* va R®, tao thanh vong cacbon Cs dén Cg, va mdi
R® va R” d¢c 14p 1a nguyén tir hydro, nhém C; dén C, alkyl, nhém C,; dén C, alkoxy,
nhém C; dén C, hydroxyalkyl, nhém carboxyl, nhém xyano, nguyén ti halogen, nhém
C, dn C, haloalkyl hoic nhém C; dén C, haloalkoxy;

X 1a -OR%, -NR°R'? hoic nguyén tir halogen;

R1a nguyén tit hydro, nhom C, dén C, alkyl hodc nhom C, dén C,4 haloalkyl;

mdi R® va R' doc 14p 1a nguyén tir hydro hodc nhém C, dén Cq alkyl hogc c6 thé, két
hop véi nguyén t nito 1ién k& R’ va R', tao thanh di vong chira nito, Y 12 lién két don,
nguyén tr oxy hodc nguyén ti luu huynh; va

E 1a -CO,H, -CO,P vé6i P 1a alkyl, proxetil, va medoxomil; hodc bioisostere ctia nhdm
carboxyl tiéu biéu 13 (-CO-NH-OH) cua axit hydroxamic, sulfonamit (-NH-SO,-C;
dén Cgalkyl), axylxyanamit (-CO-NH-CN), axylsulfonamit (-CO-NH-SO,-C1 dén C6
alkyl, —SO,-NH-CO-C, dén Cq alkyl), tetrazolyl, oxadiazolonyl, oxadiazolthionyl,

oxathiadiazolyl, thiadiazolonyl, triazolthionyl, va hydroxyisoxazolyl ].
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(2) Hop chét 4-alkynylimidazol dugc d& cap trong muc (1) hosc mudi dugce dung cia
nd, trong dé theo cdng thirc chung (I) néu trén, X la -OR® (R® duoc dinh nghia trong
(1)) vamlao.

(3) Hop chét 4-alkynylimidazol dugc dé cap trong muc (1) hodc (2) hoic mudi dugc
dung cta no, trong d6 theo cdng thic chung (I) néu trén, ca hai R? va R’ 1a nhém
metyl.

(4) Hop chét 4-alkynylimidazol dugc d& cap trong muc bét ky tir (1) dén (3) hogic mubi
dugc dung cta nd, trong d6 theo cong thitc chung (I) néu trén, R! 14 nhém metyl,
nhom etyl, nhém xyclopropyl, nguyén ti clo, nhom diflometyl hoéc nhém triflometyl.
(5) Hop chét 4-alkynylimidazol dugc dé cap trong muc (4) hodc mudi dugc dung cia
nd, trong d6 theo cong thirc chung (I) néu trén, R! 1a nguyén tir clo.

(6) Hop chét 4-alkynylimidazol dugc dé cap trong muc bat ky tir (1) dén (5) hoic
mudi dugc dung cta né, trong d6 theo cong thic (I) trén day, E 1a -CO,H hoic
tetrazolyl.

(7) Hop chét 4-alkynylimidazol dugc d& cp trong muc bét ky tir (1) d&én (6) hoic mudi
dugc dung clia no, trong d6 theo cdng thirc (I) trén day, vong B la phenyl, nla 1,va’Y
14 lién két don,

(8) Hop chét 4-alkynylimidazol dugc d& cap trong muc (7) hoic mudi duoc dung clia
no, trong dé theo cdng thic (I) trén day, vong B 1a phenyl duoc thé bang R® & vi tri 4,
R’ 1a nguyén tir hydro, va R® 1a bét ky trong s6 nhém C, dén C,4 alkyl, nhém C, dén C,
alkoxy, nhém xyano, nguyén tir halogen, nhém C; d&n C, haloalkyl, va nhém C; dén
C,4 haloalkoxy.

(9) Hop chét 4-alkynylimidazol dugc d& céap trong muc (1) hodc mudi duge dung cia
no, trong d6 hop chét c6 cong thirc chung (I) néu trén 1a hop chit bat ky trong:

Cong thuc 12
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(10) Hop chét 4-alkynylimidazol dugc dé cap trong muc (9) hogc mudi duge dung cua
no, trong d6 hop chét c6 cong thirc chung (I) néu trén la:

Cong thuc 13

7 OMe

N WCOH
o< [ H
N
o
O

(11) Dugc pham chtra hop chét 4-alkynylimidazol dugc dé cap trong muc bét ky tix (1)
dén (10) hoic mubi duogc dung cua n6 1am thanh phﬁn hoat tinh.

(12) Ché phém déi khang thy thé EP4 chira hop chit 4-alkynylimidazol dugc dé cip
trong muc bét ky tir muc (1) dén (10) hodc mudi duge dung cua nod.

(13) Dugc phém dugc dé cap trong muc (11), dé sir dung trong diéu tri viém hodc

ching dau do viém.
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(14) Dugc phém dé st dung duoc dé cap trong muc (13), trong d6 viém hodc chiig
dau do viém 1 it nhét mot bénh duge chon tir nhém gdém ching dau do viém khép,
bénh thip khép cép, thoai hoa khop, ching dau lung, viém quanh khdp vai céanh tay,
hoi ching cd-vai-canh tay, viém gin, va viém bao gan.

(15) Duoc phém dé st dung duoc dé cap trong muc (13) hodc (14), trong d6 viée didu
tri 12 chéng viém va/hogc giam dau.

(16) Dugc phém duoc dé cép trong muc (11) dé str dung trong didu tri it nhéit 12 mot
bénh dugc chon tir nhém gém da xo cing, viém loét dai trang, bénh Crohn, bénh viém
da co dia, bénh viy nén, va viém da tiép xtc.

(17) Dugc phém d& str dung dugce dé cap trong muyc (16), trong d6 bénh 1a da xo cimg.
Hiéu qua cta sang ché

Hop chét 4-alkynylimidazol theo sang ché c6 hoat tinh dbi khang thu thé EP4
vuot trdi nhu duoc mé ta cu thé trong phén vi du thir nghiém duoc thé hién dudi day.
Vi thé, hop chét 4-alkynylimidazol theo sang ché hitu ich lam thudc didu tri cac bénh
c6 thu thé EP4 1am trung gian, vi dy, lam thudc chéng viém va hodc giam dau cho cac
bénh do viém hoZc cac bénh c6 lién quan dén nhiéu loai ching dau.

M3 ta chi tiét sang ché

Duéi day hop chit 4-alkynylimidazol theo séng ché dugc md ta chi tiét. Viéc
mb ta thuat ngit dudi day thudng dua trén cac phuong an dai dién va céc vi du cu thé
theo sang ché khong lam giéi han ¢ cdc phuong an va vi du d6. Cling can luu y rang
céc pham vi s6 thé hién trong ban md ta nay st dung bidu tuong « d&n ” c6 nghia 13
cac tri sb dat trudc va sau « dén ” 14n luot 12 cac gidi han thép hon va cao hon.

Hop chét 4-alkynylimidazol theo sing ché

Dé bét diu, cac phan tir thé don 1¢ theo cong thirc chung (I) néu trén dugc gidi
thich. Biéu tuong “C, dén C4” duoc st dung dé giai thich timg phﬁn ttr thé c6 nghia 12
sb luong nguyén tir cacbon ndm trong pham vi tir 1 dén 4.

“nhém C; dén C, alkyl” 1a nhém C; dén C, alkyl mach thing, nhanh hogc
vong va cac vi du cu thé gdm nhém metyl, nhém etyl, nhém n-propyl, nhom isopropyl,
nhém xyclopropyl, nhém n-butyl, nhém isobutyl, nhom tert-butyl, nhom sec-butyl,
nhém xyclobutyl, va nhém xyclopropylmetyl.

“nhém C, dén C4 hydroxyalkyl” 1a nhém alkyl ma mot hodc nhiéu nguyén tir
hydro trong “nhém C, dén C, alkyl” néu trén dugc thé bang nhém hydroxyl va cic vi

-10-
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du cu thé gdm nhém hydroxymetyl, va nhém hydroxyetyl.

“nhém C, dén C, haloalkyl” 1a nhém alkyl ma mot hogc nhiéu nguyén tir
hydro trong “nhém C, dén C, alkyl” néu trén dugc thé bing nguyén tir halogen hogc
nguyén tr halogen va céc vi du cu thé gdm nhém monoflometyl, nhém diflometyl, va
nhém triflometyl.

“Nguyén tir halogen” 12 nguyén tir flo, nguyén tir clo, nguyén tir brom, hodc
nguyén tir 16t.

“nhém C; dén C4 alkoxy” 1a nhom alkoxy gbc alkyl ma c6 nghia nhu dinh
nghia cho “nhéom C, dén C4 alkyl” néu trén va co thé vi du 1a nhém metoxy, nhom
etoxy, nhém n-propoxy, nhém isopropoxy, nhom n-butoxy, nhém isobutoxy, nhém
tert-butoxy, nhém sec-butoxy, va nhém xyclopropylmetyloxy.

“nhém C; dén C, haloalkoxy” 1a nhom haloalkoxy gbc haloalkyl ma cé nghia
nhu dinh nghia cho “nhém C; dén C, haloalkyl” néu trén va c6 th8 vi du la nhém
diflometoxy, va nhém triflometoxy.

“Xycloalkyl” lam vong B d& cap dén vong hydrocacbon vong béo hoa, t6t hon
12 vong hydrocacbon bdo hoa vong Cq4 dén Cg, va c6 thé vi du 1a xyclopentyl va
xyclohexyl. Vong A c6 thé 1a xyclohexyl, trong d6 phan tir thé E thé & vi tri 4 va chu
hinh ctia n6 c6 thé 14 trans hodc cis, voi ciu hinh trans dic biét dugc uvu tién.

“Ayl” lam vong B 1a vong hydrocacbon thom, tdt hon 13 vong hydrocacbon
thom Cg dén Cyo, va c6 thé vi du 13 phenyl va naphtyl. Phenyl dugc uu tién hon.

“Heteroaryl” lam vong B 13 di vong khdng béo hoa don vong c6 5 dén 8 canh
chita 1 dén 4 nguyén tir khéc loai, Jam vong tao thanh nguyén tir, ma duge chon trong
s& nguyén tir oxy, nguyén tir luu huynh, va nguyén tir nito, hodc di vong khong béo
hoa hai vong rha‘t duoc tao thanh tir di vong khong bio hoa don vong néu trén ngung tu
voi, vi dy, vong benzen. O day, di vong khong bdo hoa d& cap dén di vong c6 it nhét
mdt lién két khong bdo hoa trong vong. Vi du cu thé v& heteroaryl nay gdm pyrolyl,
pyrazolyl, imidazolyl, pyridyl, dihydropyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
thiazolyl, isothiazolyl, thidiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thienyl, indolyl,
isoindolyl, benzimidazolyl, quynolinyl, tetrahydroquynolinyl,  isoquynolinyl,
imidazopyridyl, quynoxalinyl, benzopyrimidinyl, quynazolinyl, benzothiazolyl,
benzoxazolyl; duoc uu tién trong s6 nay 13 pyridyl, thienyl, va indolyl.

“Vong C; dén C4 cacbon” dugc tao boi R* va R’ cung véi nguyén tir cacbon
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lién k& véi ching c6 nghia 13 vong hydrocacbon bdo hoa vong Cs dén Cg va cac vidy
cu th® gdm vong xyclopropan, vong xyclobutan, vong xyclopentan va vong
xyclohexan.

“Dj vong chira nito” duoc tao boi R’ va R" cing véi nguyén tir nito lin ké
v6i ching c6 nghia 1 di vong bdo hoa don vong c6 3 dén 8 canh chira it nhit mot
nguyén tit nito 1am vong tao thanh nguyén tir va céc vi du cu thd gdm vong azetidin,
vong pyrolidin, va vong piperidin.

Thuat ngit “bioisostere clia nhém carboxyl” c6 nghia 12 mot nguyén tir hodc
nhém nguyén tir c6 cac dic tinh sinh ly twong dwong v&i nhém carboxyl, ma co céu
hinh dién t&r hodc khong gian co thd so v&i -CO,H va c6 kha ning gidi phong cac
proton c6 tinh axit theo cling phuong thic. Bioisostere cia nhom carboxyl dugc chon
tr (-CO-NH-OH) cua axit hydroxamic, sulfonamit (-NH-SO,-C, dén Cg alkyl),
axylxyanamit (-CO-NH-CN), axylsulfonamit (-CO-NH-S0,-C; dén Cg alkyl, -SO,-
NH-CO-C, dén Cg¢ alkyl), hodc tetrazolyl, oxadiazolonyl, oxadiazolthionyl,
oxathiadiazolyl, thiadiazolonyl, triazolthionyl, va hydroxyisoxazolyl, va dugc uu tién
12 tetrazolyl hodc oxadiazolonyl.

Trong trudng hop cacbon khong d6i xtng c6 trong hop chét c6 cong thirc
chung (I), raxemat cua ching, chét ddng phan phi dbi anh cua chung, va cac dang hoat
tinh quang don 1¢ cuia ching déu bao ham trong pham vi sdng ché.

Trong trudng hop ma hop chit ¢6 cong thirc chung (I) tao thanh cac hydrat
hoiic solvat, chiing cfing bao ham trong pham vi sang ché.

Mubi duge dung ciia hop chét 4-alkynylimidazol c6 cong thic chung (I)
khong bi gidi han cu thé mién 13 ching 1a dugc dung va chung gbm, vi duy, mubi c6
bazo vo co, mudi co6 bazo hitu co, mudi ¢ axit hitu co, mudi cé axit vo co, va mubi cb
axit amin. Vi du vé mudi ¢6 bazo vd co gém mudi kim loai kiém va mubi kim loai
kiém thd, nhu mubi liti, mudi natri, mudbi kali, mubi canxi, va mubi magi€. Vi du vé
mudi c6 bazo hitu co gdbm mudi trietylamin, mubi pyridin, mudi etanolamin, mudi
xyclohexylamin, mudi dixyclohexylamin, va mudi dibenzyletanolamin. Vi du v& mubi
¢O axit hitu co gém format, axetat, tartrat, maleat, sucxinat, lactat, malat, ascorbat,
oxalat, glycolat, phenylaxetat, metansulfonat, va benzensulfonat. Vi du vé& mubi c6 axit
v6 co gdm hydroclorua, hydrobromua, phosphat, sulfamat, va nitrat. Va vi du v& mubi

¢6 axit amin gdm muodi glyxin, mudi alanin, muoi arginin, glutamat, va aspartat.
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Trong sb cac hop chét 4-alkynylimidazol theo sang ché, céc hop chét trong d6
phén tir thé E theo cong thirc chung (I) néu trén 13 -CO,P st dung lam dugc dung, cac
tién duge chét axit carboxylic este hoa (ma dudi day duoc goi 1a “tidn duoc chit este”).
0 day tién duoc chét este duoc dung 1a cac tién duoc chit ma, khi dugc thuy phén in
vivo, giai phong ruou & dang ty do ma st dung dugc voi lidu ding cta ching. T ién
dugc chét este duoc dung cho hop chét 4-alkynylimidazol theo sang ché duoc chon tir
tién duoc chit este dua trén céc alkyl este nhu etyl este, va este d6i proxetil este va
medoxomil este.

Céc phuong 4n vu tién cta hop chét 4-alkynylimidazol theo sdng ché duge md
ta dudi day theo cong thirc chung (I).

Vong A 1a xyclohexyl hodc phenyl.

o

1a xyclohexyl dugc thé bang E & vi tri 4 hogc phenyl duoc thé bing E & vi tri 4. O day

Goc dugc mo ta dudi day:

Cong thuc 14

E duoc dinh nghia nhu trén, t4t hon nita 13, -CO,H hodc tetrazolyl.

Vi dy wu tién v& R' 1a nhém metyl, nhom etyl, nhém xyclopropyl, nguyén tu
clo, nhém diflometyl hodc nhom triflometyl, voi nguyén ti clo duoc uu tién.

Vi du wu tién v& vong B 1a phenyl.

Vi du wu tién vé gbe duge md ta dudi dy:

R® R7
1a phenyl dugc thé bang R® & vi tri 4, c6 R’ 1a nguyén tit hydro, trong trudng hop ma

Céng thuc 15

R® 12 bt ky trong s6 nhém C; dén C, alkyl, nhom C; dén C, alkoxy, nhom xyano,
nguyén tir halogen, nhém C, dén C, haloalkyl va nhém C,; dén C,4 haloalkoxy.

Van t5t hon 1a 1, ¢6 Y t6t hon 1a lién két don.

Phuong 4n uu ti€n cua gbc dudi day duoc dinh nghia sau déy:

Céng thic 16
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R2 R3
X
m

X t6t hon 14 -OR® (R® dugc dinh nghia & trén). R® t6t hon 1a nguyén tir hydro
hodc nhém metyl, tdt hon nita 1a nhém metyl.

Truong hop wu tién cho R? va R® 1a khi ching déu 1a nhém C; dén C, alkyl
hodic khi 12 R? va R®, khi két hop v6i nguyén tir cacbon lién ke voi ching, tao thanh
vong Cs dén Cg cacbon, va t6t hon nita 13, ching déu 1a nhém metyl.

Vam t6t hon 13 0.

Phuong phép diéu ché hop chét 4-alkynylimidazol theo sang ché

Trong khi hop chét c6 cong thirc chung (I) néu trén c6 thé dugc didu ché bang
céc phuong phap khac nhau, cac phuong phap didu ché vi du dugc md ta dudi day.

Vi du cu thé v& “nhém bao v&” dugc sir dung trong cdc phuong phap diéu ché
duéi ddy gdm nhém tert-butyl, nhom benzyl, nhém o-metylbenzyl, nhom p-
nitrobenzyl, nhém p-metoxybenzyl, nhém o-clobenzyl, nhém 2,4-diclobenzyl, nhom
p-bromobenzyl, nhém allyl, nhém tert-butoxycacbonyl, nhom benzyloxycacbonyl,
nhém o-metylbenzyloxycacbonyl, nhém p-nitrobenzyloxycacbonyl, nhom  p-
metoxybenzyloxycacbonyl, nhém  o-clobenzyloxycacbonyl, nhém  2,4-
diclobenzyloxycacbonyl, nhém p-bromobenzyloxycacbonyl, nhém allyloxycacbonyl,
nhém tert-butyldimetylsilyl, nhém tert-butyldiphenylsilyl, nhém trietylsilyl, nhém
trimetylsilyl, nhém triisopropylsilyl, nhém metoxymetyl, nhém tetrahydropyranyl, va
cac nhém bao vé cho nhém cacbonyl (vi du cac nhém bao vé dua trén etandiol,
propandiol, mercaptoetanol, mercaptopropanol, etandithiol, va propandithiol).

Trong s& hop chét c6 cong thic chung (I), hop chét (I-1) trong d6 phin tir thé
E 13 -CO,H ¢6 thé duge diéu ché bing phuong phép dugc thé hién boi So dd Phan tmg
1 (bude 1 dén budce 7).

<So db phan tmg 1>
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Cong thuc 17

R“’H" ‘R7 <’ co R® RLj:l Ri_«Nl
? )

CO,R® COH
</N ]\ an v+ v+ 2 y4j) z
N"Nco,rb [Bude 1] [Budc 2] [Budc 3]
{n RS R? RS R’ RS R
vy ) ()
CO,R®
‘ CO,R" Ha' COR®
HoN R! _</ 2 R1 _</ 2
R4 RS
(v o R*R® \(—(f’),1 o R4 RS
[Budc 4] [Buéc 5]
RE R’ v RS R7 (1X)
R2 R3 R? R3
R2 R:‘
,7 m s cosz i COzH
. R —( R —( |
[Budc 6] o R R" [Budc 7] 4, o R“ R®
R“ R7 R?

x) Ra (1)

[trong d6 A, B, m, n, R! @én R’, X va Y dugc dinh nghia theo cong thirc chung (D néu
trén; R? 1a nhom hydroxyl hodc nguyén tir halogen, R® 12 nhém alkyl c6 1 dén 15
nguyén tir cacbon, va Hal 1a nguyén tir halogen.]

(Buéce 1)

Hop chét este cua axit 1H-imidazol-5-carboxylic ¢6 cong thirc chung (II) va
rugu c6 cong thirc chung (11D (R® 12 nhém hydroxyl) dugce cho phan Ung bang hop
chit este cua axit azodicarboxylic nhu etyl azodicarboxylat hodc diisopropyl
azodicarboxylat va hop chit phosphin nhu triphenylphosphin hodc tri-n-butylphosphin
trong dung moi trung hoa thich hop (nhu tetrahydrofuran, toluen hodc hdn hgp dung
moi cta ching), bang cach do hop chét twong tmg c6 cong thirc chung (IV) ¢6 thé
duge didu ché. Trong trudng hop sir dung halogenua c6 cong thirc chung (1) (R® 14

nguyén tir halogen), hop chit c6 cong thic chung (II) va bazo duge cho phan tng véi
halogenua, bing cach d6 hop chit tuong tmg c6 cong thirc chung (IV) co thé dugc
didu ché. Vi du vé bazo néu trén gdm nhung khong gidi han cu thé &: cac hydroxit kim
loai kidm nhu liti hydroxit, natri hydroxit, va kali hydroxit; cac hydroxit kim loai kiém

thd nhu magié hydroxit va canxi hydroxit; cac cacbonat kim loai kiém nhu natri
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cacbonat, kali cacbonat, natri hydrogencacbonat, va kali hydrogencacbonat; cac
hydrua kim loai nhu natri hydrua va kali hydrua; va bazo hitu co nhu trietylamin va
diisopropyletylamin. Céc dung moi c6 thé str dung khong bi gidi han cu thé mién la
chiing 1& dung mdi tro va ching gdm, vi du: cc hydrocacbon thom nhu benzen, toluen,
va xylen; cdc hydrocacbon halogen hoa nhu diclometan, clorofom, va 1,2-dicloetan;
céc nitril nhu axetonitril va propionitril; cac keton nhur axeton; cac &te nhu dietyl éte,
tetrahydrofuran, va 1,4-dioxan; cac dung mdi cyc aprotic nhu N,N-dimetylformamit,
N,N-dimetylaxetamit, va dimetyl sulfoxit. Nhi¢t ¢ phan Gng khong bi gi6i han cu thé
v t6t hon 13 ¢6 thé nim trong khoang tir 0°C dén 60°C. Thoi gian phan Ung t6t hon 1a
ndm trong khoang tir 1 gio dén 24 gio.

(Budc 2)

C6 thé dua nguyén tir clo, nguyén tir brom hodc nguyén tir 10t trén vi tri thi 2
ctia vong imidazol trong hop chét c6 cong thirc chung (IV) theo phwong phép da biét
v6i ngudi ¢6 hidu biét trung binh trong linh vuc, va sau d6 co thé didu ché hop chét
tuong g ¢ cong thirc chung (V). Vi dy, hop chét c6 cong thie chung (IV) ¢6 thé
duoc chuyén hoéa thanh clorua c6 cong thirc chung (V) biang cach hoat dong trén N-
closuxinimit trong N,N-dimetylformamit. Dung méi ma c6 thé dugc st dung khong bi
giéi han cu thé mién ching 12 dung mdi tro va chiung gbm, vi du: cac hydrocacbon
thom nhu benzen, toluen, va xylen; céc hydrocacbon halogen hoa nhu diclometan,
clorofom, va 1,2-dicloetan; cac nitril nhu axetonitril va propionitril; cac éte nhu dietyl
éte, tetrahydrofuran, va 14-dioxan; cac dung mdi cuc aprotic nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, va dimetyl sulfoxit. Nhiét d6 phan tng khong
duoc gidi han cu tha va tét hon 13 c6 thd nim trong khoang tir nhi¢t do trong phong
(RT) dén 80°C. Thoi gian phan tmg t5t hon 13 nim trong khoang tir 1 gi® dén 24 gio.

Hop chit c6 cong thirc chung (V) nhu da thu dugc & budce 2 nay ¢ thé dugc
cho phan tmg v6i hop chit kim loai dién hinh hitu co khac nhau ma da biét voi ngudi
¢6 hiéu biét trung binh trong linh vuc (nhu hop chét axit alkylboronic) hodc hgp chit
c6 nguyén tir hydro ¢ thé thé (nhw metanol) dudi sw c6 mét clia bazo hodc & dang don
nhét hogc dang két hop voi chét xtic tac paladi, rdi sau d6 phan tir thé halogen ma
duge dua vao R ¢6 thé duge chuyén héa thanh nhém C; dén C, alkyl, nhém C; dén C,
alkoxy, nhém monoflometyl, nhom diflometyl hoic nhém triflometyl. Phén tng nay

¢6 thé duge thyc hién sau khi két thuc budc 2 hode n6 ¢6 thé duoc thuc hién khi thich
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hgp sau bude tiép theo mién 12 n6 khong anh hudng dén budc tiép theo. Vi dy, hop
chét c6 cong thirc chung (V) c6 thé cho phan ung voi hop chét axit alkylboronic nhu
hén hop dung mdi pinacol este cua axit xyclopropylboronic chira 1,4-dioxan va nudc
dudi sy c6 mit cia chét xuc tac paladi nhur tetrakis(triphenylphosphin)paladi va bazo
nhu xesi cacbonat, rdi sau d6 phﬁn ttr thé halogen ma dd dugc dua vao R' ¢6 thé dugc
chuyén hoa thanh nhém xyclopropyl. Céc vi du vé dung moi ma co thé duoc st dung &
day gébm nhung khong bi gi6i han &: cac hydrocacbon thom nhu benzen, toluen, va
xylen; cic hydrocacbon halogen hoa nhu diclometan, clorofom, va 1,2-dicloetan; céac
éte nhu dietyl éte, tetrahydrofuran, va 1,4-dioxan; dung mdi cyc aprotic nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, va dimetyl sulfoxit; va hén hop dung moi cta
ching. Céc bazo vi du gém bazo vd co nhu natri cacbonat, kali cacbonat, natri
hydroxit, va xesi cacbonat. Cac chit xuc tac paladi vi du gbm
tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi, paladi axetat, va
paladi clorua-1,1°-bis(diphenylphosphino)feroxen. Nhiét do phan {mg khong bi gi6i
han cu thé va t6t hon 1a c6 th8 nim trong khoang tir RT dén 110°C. Thoi gian phan
{mg t5t hon 12 ndm trong khoang tir 1 gi® dén 24 gid. Mot cach khac, hop chét c6 cdng
thiee chung (V) co thé cho phan tng véi bazo nhu natri metoxit trong hop chét ¢6
nguyén ti hydro, nhur metanol, rdi sau d6 phéan tir thé halogen ma dugc dua vao R'co
thé dugc chuyén hoa thanh nhom metoxy. Cac vi du vé& dung moi ma co6 thé dugc st
dung & day gdm nhung khong giéi han ¢ dung mbi cuc protic nhu metanol va etanol.
Céc bazo lay lam vi du gbm natri metoxit va natri etoxit. Nhiét d6 phan (mg khong bi
gi6i han cu thd va t&t hon c6 thé 14 ndm trong khoang tir RT dén 80°C. Thoi gian phan
tng tot hon 12 nam trong khoang tir 1 gio dén 24 gio.

Cén lvu y ring néu R! trong cong thic chung (I) 1a nguyén tir hydro, budc 2
nay bi bd qua va budc 3 dudi day dugc thue hién.

(Budc 3)

Hop chét este c6 cong thirc chung (V) duge thuy phén st dung dung dich nudc
chira hydroxit kim loai kiém nhu liti hydroxit, natri hydroxit hoge kali hydroxit, bing
cach do hop chét axit carboxylic ¢ cong thirc chung (VI) ¢6 thé dugc didu ché. Dung
mdi phan Umg ma co thé duoc st dung khong dugc gi6i han cu thé mién 14 ching 1a
dung m6i hitu co co thé tron véi nudc va co thé gdm: dung mdi cuc protic nhu

metanol va etanol; cac éte nhu tetrahydrofuran va 1,4-dioxan; va céc nitril nhu
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axetonitril va propionitril. Nhiét d6 phan uimg khong bi giGi han cu thé va t6t hon c6
thé nim trong khoang tir RT dén 90°C. Thoi gian phan {mg tt hon 1i nim trong
khoang tir 1 gid dén 24 gio.

(Budce 4)

Hop chit axit carboxylic c6 cong thirc chung (VI) va hop chit amin c6 cong
thire chung (VII) hodc mudi cia ching duge cho vao phan ung cb dic, 1di sau d6 hop
chét c6 cong thirc chung (VIII) c6 thé dugc didu ché. Phan tmg co dic c6 the vi du la
phan tng str dung chat lam cd trong dung méi tro dudi sy c6 mit hodc khong c6 bazo.
Vi du vé chét 1am ¢ ma c6 thé dugc sir dung trong trudng hop nay gbm carbodiimit
nhy  N,N’-dixyclohexylcarbodiimit ~ va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni hexaflophosphat (HATU). Mot céch khac, hop chét axit carboxylic c6
cong thirc chung (VI) trude hét c6 thé duoc hop chét vao chét trung gian phan tmg st
dung chit hoat héa cho nhém carboxyl va sau d6 phan ing vo6i hop chét amin c6 cong
thirc chung (VII) hodc mudi cta nd, rdi sau d6 hop chit c¢6 coéng thuc chung (VIII)
cling co thé duoc didu ché. Vi du vé chit hoat héa cho nhém carboxyl ma c6 thé duoc
sit dung cho trudng hop nay gdm thionyl clorua, oxyclorua photpho, oxalyl clorua,
phosgen, triphosgen, 1,1’-cacbonyldiimidazol, va etyl clocacbonat. Nhiét d¢ phan ing
khong bi giéi han cu thé va tét hon c6 thé nim trong khoang tir 0°C dén 80°C. Thoi
gian phan Ung t6t hon 13 nim trong khoang tir 1 gio dén 24 gio.

(Budc 5)

C6 thé dwa nguyén tir clo, nguyén tir brom hodc nguyén tir i6t 1én vi tri thir 4
cua vong imidazol trong hop chét c6 cong thic chung (VIII) bang phuong phap da biét
véi ngudi c6 trinh d6 binh thuong trong linh vye. Vi dy, hop chét c6 cong thirc chung
(VII) co thé dugc chuyén héa thanh bromua c6 cdng thire chung (IX) bang cach hoat
dong trén N-bromosuxinimit trong N,N-dimetylformamit. Dung mdi ma cb thé st
dung khéng bi giéi han cu thé néu ching 1a dung moéi tro va ching gdm, vi du: cac
hydrocacbon nhu benzen, toluen, va xylen; cac hydrocacbon halogen hoéa nhu
diclometan, clorofom, va 1,2-dicloetan; céc nitril nhu axetonitril va propionitril; cac
éte nhu dietyl éte, tetrahydrofuran, va 1,4-dioxan; cac dung mdi cuc aprotic nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, va dimetyl sulfoxit. Nhiét 40 phan tmg khong
bi gi6i han cu thé va t6t hon c6 thé ndm trong khoang tir RT dén 90°C. Thoi gian phan

tng t&t hon 13 ndm trong khoang tir 1 git dén 24 gio.

-18-



27264

(Budc 6)

HBn hop gdm hop chét c6 cong thirc chung (IX) va hop chit alkyn c6 cong
thirc chung (X) dugc cho phan ing bing chit xuc tic paladi va chit xuc tac dong dudi
sw c6 mit cua bazo, rdi sau d6 c6 thé didu ché hop chét c6 cong thic chung (XI). Phan
ung nay t5t hon 13 duoc thuc hién trong khi quyén khi tro (nhu argon). Dung m6i ma
c6 thé sir dung trong phéan tng khong bi giéi han cu thé néu ching 13 dung moéi tro va
ching gém, vi du: cac hydrocacbon thom nhu benzen, toluen, va xylen; cac
hydrocacbon halogen héa nhu diclometan, clorofom va 1,2-dicloetan; cac nitril nhu
axetonitril va propionitril; cac &te nhu dietyl éte, tetrahydrofuran, va 1,4-dioxan; cac
dung modi cyc aprotic nhu N,N-dimetylformamit, N,N-dimetylaxetamit, va dimetyl
sulfoxit. Cac vi du v& bazo gdm bazo hitu co nhu trietylamin, va diisopropyletylamin.
Luuy ring & budc ndy, thay vi dung méi tro nhu néu trén, céc bazo néu trén c6 thé
duogc st dung 1a dung mdi. Céc vi du v& chc chit xuc tac paladi gdm
tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi, paladi axetat, va
paladi clorua-1,1’-bis(diphenylphosphino)feroxen. Chét xuc tac paladi thuong duoc bd
sung du mot luong tir 1 dén 50%mol, t6t hon 1a khoang 5 dén 20%mol, ctia hop chét
c6 cdng thirc chung (IX). Céc vi du vé chét xuc tac dong gdm ddng iodua. Chét xtc tac
ddng thuong dugc bd sung di mot luong tir 1 dén 50%mol, tot hon 14 khodng S dén
20%mol, ctia hop chit c6 cong thire chung (IX). Nhiét 46 phan ng khong bi giéi han
cu thé va tét hon ¢6 thé nim trong khoang tir RT dén 90°C. Thoi gian phan Ung t6t
hon 13 ndm trong khoang tir 1 gio dén 24 gio.

Trong viéc diéu ché hop chét c6 cong thuc chung (XI), hop chét c6 cong thic
chung (X) cé thd duoc didu ché so bd d& thu duoc hop chit mong mudn bing cac
phuong phéap da biét hodc quen thudc véi ngudi co hiéu biét trung binh trong linh vuc
hodc nhitng bién thé ctia ching; Mot cach khac, bude 6 co thé dugc thuc hién trude
v6i mot phén tir thé c6 thé chuyén hoa dang c6 mit va sau d6 viéc chuyén hoa phan ttr
thé duoc thuc hién khi thich hop @2 thu dugc hop chit mong mudn bing cac phuong
phép da biét hodc quen thudc véi ngudi co hiéu biét trung binh trong linh vuc hodc
nhitng bién thé cta ching. Céc vi du clia cach tiép can sau gdm phwong phap ma thyc
hién budc 6 sit dung hop chét c6 cong thire chung (X) trong d6 phan tir thé X 12 nhém
hydroxyl va sau d6 chuyén héa nhém hydroxy! thanh nguyén tir flo hogc nhom alkoxy.

Khi cin thiét, budc 6 c6 thé dugc thyc hién bang nhém hydroxyl néu trén dang duoc
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béao vé bing nhém bao vé sau d6 loai bd nhém béo vé hydroxyl.

Khi cin thiét, hop chit este c6 cong thirc chung (XI) nhu da thu dugce ¢ bude
ndy cé thé duoc thiét ké lam tién duoc chét cua este dugc dung cho hop chét 4-
alkynylimidazol theo sang ché.

(Budce 7)

Hop chét este c6 cong thirc chung (XI) duge thuy phan st dung dung dich
nude hydroxit kim loai kidm nhu liti hydroxit, natri hydroxit, va kali hydroxit, rdi sau
d6 c6 thé didu ché hop chit c6 cong thirc chung (I-1). Dung moi phan Ung ma co thé
duoc st dung khong bi giéi han cu thé mién chung 1a dung méi hitu co c6 thé hoa voi
nudc va c6 thé gdm: dung méi cuc protic nhu metanol, etanol, va isopropanol; cac &te
nhu tetrahydrofuran va 1,4-dioxan; cdc nitril nhu axetonitril va propionitril; hodc hén
hop dung moéi ciia ching. Nhiét do phan g khong bi gi6i han cu thé va tét hon c6 thé
ndm trong khoang tir RT dén 90°C. Thoi gian phan Gng t5t hon 12 ndm trong khoang
tir 1 gid dén 24 gio.

Hop chét c6 cong thirc chung (V) trong so d6 phan tng 1 néu trén cling ¢6 thé
duoc didu ché theo so db phan tmg 2 dudi ddy (bude 8 va budc 9).

<So d6 phan tmg 2>

Cong thirc 18
Rﬁ
Ralh)r.\Y R7 R1_</:10H0 R1‘é:1

CO,RP
R1_</N]\ L) I Y‘('/)n o Y‘(J)n 2
N"Ncno  [Bude 8] [Budc 9]
(xin RO R RS R’
(X )

[trong d6 B, n, RY, R% R7 va Y di dugc dinh nghia nhu néu trén theo cong thirc chung
(1) néu trén; R* 1a nhom hydroxy! hodc nguyén tr halogen, va R 12 nhém alkyl co tir 1
dén 15 nguyén tir cacbon.]

(Budc 8)

Hop chét este cta axit 1H-imidazol-5-carboxylic ¢6 cong thirc chung (XII) va
rugu ¢ cdng thic chung (III) (R? 1a nhom hydroxyl) dugc cho phan ung bang hop
chit este cia axit azodicarboxylic nhu etyl azodicarboxylat hodc diisopropyl
azodicarboxylat va hop chit phosphin nhu triphenylphosphin hodc tri-n-butylphosphin
trong dung moéi trung hoa thich hop (nhu tetrahydrofuran, toluen hodc hén hop dung
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méi cia ching), bing céch d6 c6 thé diéu ché hop chét tuong g c6 cong thuc chung
(XTII). Trong trudng hop st dung halogenua ¢6 cong thirc chung (III) (R® 1 nguyén tir
halogen), hop cht c6 cong thic chung (XII) va bazo dugc cho phén Ung béang
halogenua néu trén, béng cach d6 c6 thé didu ché hop chit c6 cong thirc chung (XIII).
Céc vi du vé bazo nén trén gdm nhung khong bi giéi han ¢: cac hydroxit kim loai
kiém nhu liti hydroxit, natri hydroxit, va kali hydroxit; céc hydroxit kim loai kiém thd
nhu magié hydroxit va canxi hydroxit; cac cacbonat kim loai kiém nhu natri cacbonat,
kali cacbonat, natri hydrocacbonat, va kali hydrocacbonat; cic hydrua kim loai nhu
~ natri hydrua va kali hydrua; va bazo hitu co nhu trietylamin va diisopropyletylamin.
Dung méi ma c6 thé st dung khong bi giéi han cu thé néu chung 12 dung méi tro va
ching gém, vi du: cac hydrocacbon thom nhu benzen, toluen, va Xylen; cac
hydrocacbon dd halogen héa nhu diclometan, clorofom, va 1,2-dicloetan; cac nitril
nhu axetonitril va propionitril; cac keton nhu axeton; cac éte nhu dietyl Ete,
tetrahydrofuran, va 1,4-dioxan; cac dung mbi cuc aprotic nhu N,N-dimetylformamit,
N,N-dimetylaxetamit, va dimety] sulfoxit. Nhiét do phan u’ng khong bi gi6i han cu thé
va t6t hon c6 thé ndm trong khoang tir -20°C dén RT. Thoi gian phan ing t5t hon 1a
ndm trong khoang tir 1 gio dén 24 gio.

(Budc 9)

Hop chét formyl c6 cong thirc chung (XIII) dugc cho phan ung bang hydroxit
kim loai kiém (nhu kali hydroxit) va iét trong dung moi rugu nhu metanol hodc etanol,
rdi sau d6 c6 thé didu ché hop chat c6 cong thire chung (V). Nhiét do phan tmg khong
bi gidi han cu th& va tét hon c6 thé nim trong khoang tir 0°C dén RT. Thoi gian phan
{ng t6t hon 1a ndm trong khoang tir 1 gio dén 24 gio.

Trong s6 hop chét c6 cong thirc chung (I), hop chét c6 cong thirc chung (I-2)
trong do phén tir thé E 1a -CO,P c6 thé dugc didu ché tir hop chét c6 cong thic chung
(I-1) trong so d6 phan tmg 1 néu trén bing phuong phap cuia so d6 phan tmg 3 (budc
10), vi du.
<So dd phan tmg 3>
Cong thac 19
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RZ RS R2 R3
X X
// m // m
N N
I a (T ST x ()
N N
v, 0 RR m iﬂ)n o R*RS
R® ' R 4 RS R 12

[trong d6 A, B, m, n, R! @nR7, X, Y va CO,P dugc dinh nghia theo cong thirc chung
(I) néu trén.] '
(Budce 10)

Hop chét c6 cong thirc chung (I-1) dugc este héa theo céc diéu kién thong
thudng da biét voi ngudi c6 hiéu biét trung binh trong linh vue, bing cach d6 n6 c6 thé
dé dang dugc chuyén hoéa thanh hop chét este ¢6 cong thirc chung (I-2). Vi dy, axit
carboxylic (I-1) duge cho phan tmg v6i alkyl halogenua nhu etyl bromua ho3c este cua
axit sulfonic nhu etyl metansulfonat trong dung méi hitu co thich hgp nhu N,N-
dimetylformamit, tetrahydrofuran, axeton hodc axetonitril st dung bazo thich hgp nhu
kali cacbonat, natri cacbonat hodc natri hydrua, rdi sau d6 c6 thé didu ché hop chét co
cong thitc chung (I-2). Nhiét do phan tmg khong bi gi6i han cu thé va t6t hon c6 thé
nim trong khoéang tir 0°C dén 100°C. Thoi gian phan Umg t6t hon 12 ndm trong khoang
tir 1 gior dén 24 gio.

Hop chét c6 cong thirc chung (XT) trong so d6 phan tmg 1 néu trén ciing 6 thé
duoc didu ché theo phuong phap duge md ta trong so d6 phan tmg 4 néu trén (budce 11
dén budc 14), vi du.

<So dd phan tmg 4> dudi ddy

-22-



27264

Codng thuc 20
R2 RS R
pLa s
7, . 1 el
CO,R® COR® N b
Y—‘j)n (X) COzR
[Budc 11] [Buée 12]
R® R7 R® R’ ‘ ;
) (xXv) R R™ xv)
cozR" R? RO
X HzN X
R* R P CO,R®
T RJ o e “5(@
Budéc 13] COH [Budrc 14] N
[ i Y’E/)n 0 R" R5
RR‘I RR7
xvn xn

[trong d6 A, B, m, n, R! d@én R7, X va Y duoc dinh nghia theo cong thirc chung (I) néu
trén; R 1a nhém alkyl c6 tir 1 dén 15 nguyén tir cacbon, va Hal la nguyén tir halogen.]
(Budce 11)

Hop chét c6 cong thirc chung (V) dugc didu ché theo cuing phuong phap nhu &
budc 5, rdi sau d6 né c6 thé duge chuyén héa thanh halogenua c6 cong thirc chung
(XIV).

(Buoc 12)

Halogenua c6 cong thire chung (XIV) duge didu ché theo ciing phwong phap
nhur & buée 6, rdi sau d6 né co thé duge chuyén héa thanh hop chéit c6 cong thirc
chung (XV).

(Budc 13)

Hop chét c6 cong thirc chung (XV) duoc didu ché theo cing phuwong phap nhu
& bude 3, rdi sau d6 n6 cb thé duge chuyén héa thanh hop chét c6 cong thic chung
(XVD).

(Budc 14)

Hop chit c¢6 cong thuc chung (XVI) dugc didu ché theo cling phuong phép
nhu & budc 4, rdi sau d6 né c6 thé dugce chuyén hoa thanh hop chét c6 cong thirc
chung (XI).

Trong s& hop chit cé cong thirc chung (D), c6 thé didu ché hop chit trong d6
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phén tir thé E 14 tetrazolyl, vi du, theo cliing phuong phap, khac 1a amin trung gian c6
cbng thirc chung (XlX) duoge didu ché theo phuong phap dugc mo ta trong so dd phan
g 5 dud6i ddy va amin trung gian ¢ cong thic chung (XIX) nay duoc str dung thay
vi hop chit c6 cong thirc chung (VII) & (bude 4) c6 so d6 phan ing 1 néu trén hodc
thay vi hop chét c6 cong thirc chung (VII) & bude 14 cia so d6 phan ting 4 néu trén.

<So d6 phan ung 5>

Cong thirc 21
N-N N-N
CN I_N | N
H S H N —m4—— N
Boc™ [Budc 15]  goc” [Busc 16]  HaN
R4 RS R* RS R* RS
(Xvin (xviy {XIX)

[trong do A, R* va R’ dugc dinh nghia theo cdng thirc chung (I) néu trén. ]
(Budce 15)

Hop chét ¢ cong thirc chung (XVII) ¢6 nhém Xyano duoc chuyén héa thanh
nhém tetrazolyl bang phuong phap da biét v&i ngudi co trinh d6 binh thudng trong
linh vuc, rdi sau d6 né co thé dugc chuyén hoéa thanh hop chit c6 cong thitc chung
(XVII). Vi dy, hop chit c6 cong thirc chung (XVII) duge cho phan ung bang thude
thir thich hop dé tao vong tetrazol (nhu natri azit, liti azit, trimetyltin azit, va tributyltin
azit) trong dung méi tro vao phan tng, mot cach tuy v dudi sy c6 mit clia axit hodc
bazo, rdi sau d6 c6 thé diéu ché hop chit c6 cong thirc chung (XVIII). Cac vi du vé
dung moi tro ma cd thé dugc sit dung & day gdm N,N-dimetylformamit, dimetyl
sulfoxit, va tetrahydrofuran. Céc vi du v& axit ma c6 thé dugc st dung gdm amoni
clorua, axit clohydric, va kém bromua. Cac vi du v& bazo ma c6 thé dugc st dung gém
trietylamin va N,N-diisopropyletylamin. Nhiét do phan tng khong bi gidi han cu thé
va t6t hon c6 thé ndm trong khoang tir RT dén 150°C. Thoi gian phan ing t6t hon 12
ndm trong khoang tir 1 gio dén 24 gio.

(Budc 16)

Hop chit c6 cong thitc chung (XVIII) c6 thé dugc chuyén hoa thanh hop chét
¢6 cong thic chung (XIX) bing cach loai bd nhom tert-butoxycacbonyl bao vé bang
phuong phap khir bio vé ma da biét v6i ngudi ¢6 trinh d§ binh thudng trong linh vuc.
Cac phuong phép khir bao vé gdm céc phuong phép dugc md ta trong Greene va Wuts,
Protective Groups in Organic Synthesis, 3 ed., 1999.

Vi thé, trong s6 hop chét c6 cong thirc chung (), hop chit trong d6 phén tit thé
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E 12 bioisostere ctia nhém carboxyl c6 thé dugc diéu ché bang quy trinh ma amin trung
gian dugc diéu ché dé thu dugc hop chit mong mubn bing cach sir dung phuong phép
d4 bit hoiic bién thé cua né, sau d6 bang phuong phap nhu so d6 phan tmg 1 hodc so
d6 phan tmg 4. Hop chét trong d6 bioisostere ciia nhém carboxyl néu trén cb thé dé
dang dugc chuyén héa tir axit carboxylic ciing c6 thé dugc diéu ché tir hop chét (I-1)
bing phuong phép da biét hodc bién thé cia né.

Hop chét theo séng ché ma c6 cong thirc chung (I) duoc didu ché bing cic
phuong phap néu trén duoc tach va tinh ché 1am hop chét tu do, mudi cta ching,
hydrat hodc cac solvat khac nhau cta ching (nhu etanol solvat) hodc da hinh tinh thé
cua ching. Mubi duge dung ctia hgp chét theo sang ché c6 thé duoc dieu ché bang céc
phén tmg hinh thanh mudi thong thudng. Viée tach va tinh ché duge thyc hién bang
cach img dung cac phuong phip hoéa hoc gdm tach chiét, tinh thé hoa, va céc k¥ thuat
sic ky phan doan khéc nhau. |

Hop chit 4-alkynylimidazol theo sang ché ¢6 hoat tinh dbi khéng thu thé EP4
Vot troi, nhw thé hién dudi day & vi du thir nghiém 1. “Hoat tinh d6i khang thy thé
EP4” @ cip dén viéc khoa hoat tinh trung gian thu thé EP4 cta prostaglandin E2
(PGE2). Khi thu thé EP4 lam trung gian, PGE2 tham gia vao céc phan ng viém (gdm
phan tmg viém mién dich), gidn co tron, dau khoi phat, sy biét hoa té bao bach huyét,
sy tang 1én hodc ting sinh té bao mang nang cudn mao mach, va su bai tiét chét nhﬁy
da day. Vi thé, hop chét 4-alkynylimidazol theo sdng ché ma c6 hoat tinh d6i khang
thy thé EP4 hitu ich lam duoc phim dic biét cho viéc diéu tri, cu thé 1a, diéu tri hodc
phong ngira cac bénh ¢6 li€n quan dén hoat tinh cua PGE2 c6 thu thé EP4 lam trung
gian va, cu thé 13, vi PGE2 ¢6 lién quan dén céc phén ng viém (gém phén Gng viém
mién dich) va khoi phat dau, hop chét 4-alkynylimidazol theo sdng ché hiru dic biét
ich hon cho khang viém vd/hodc gidm dau cho céc bénh co lién quan dén hoat tinh cua
PGE2 c¢6 thu thé EP4 1am trung gian, vi du, khing viém va/hodc giam dau cho cac
bénh viém (gdm céc bénh midn dich) va céc bénh c6 lién quan dén cac loai bénh dau
khac nhau. Ngoai ra, hop chét 4-alkynylimidazol theo sdng ché ciling dic biét hitu ich
lam duoc phém dé didu tri, cu thé 13, diéu tri hodc phong ngira cic bénh mién dich do
bi viém gay ra boi viéc pha huy md do hoat héa cia té bao Thl va/hoic té bao Thl7.
Hop chit c6 hoat tinh dbi khang thu thé EP4 c6 hiéu qua diéu tri voi cac bénh mién
dich néu trén vi nhiéu hop chét cé cac khung khac nhau ma c6 hoat tinh d6i khang thu
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thé EP4 d3 duoc xé4c nhén c6 hiéu qua trong mau EAE (viém trung wong than kinh tu
midn dich) ma 13 c4c mAu dong vét cho céc bénh mién dich. Vi thé, c6 thé hoan toan
thira nhan bang céch suy luin ring hop chét 4-alkynylimidazol theo sing ché ma co
hoat tinh d6i khang thu th& EP4 vuot trdi cling c6 hiéu qua diéu tri v6i cac bénh mién
dich néu trén. Ngoai ra, khong gibng céc chit e ché NSAIDs/COX, hop chét 4-
alkynylimidazol theo sang ché c co ché hoat tinh duy nhét s& khong tc ché ting axit
arachidonic ma chi khda ving hoat tinh PGE2 va vi thé, duoc mong doi khong c6 tac
dung phu nhu dic tinh cua chit e ché NSAIDs/COX.

R4t nhiéu béo céo di dugc cong bd ¢6 lién quan dén méi quan hé gitra hoat
tinh ctia PGE2 c6 thu thé EP4 1am trung gian va nhiéu loai bénh. Trong s6 cac bénh co6
lién quan dén hoat tinh ciia PGE2 ¢6 thy thé EP4 1am trung gian, dién hinh 12 cac bénh
lién quan dén céc ching viém (bgnh viém) hodc céc bénh cé lién quan dén céc chung
dau do viém (cac chimg dau do viém) va céc vi du cu thé gdm: chimg dau do viém
khép (c4c tai liéu tham khdo 1,2, 3), bénh thip khop cp (céc tai lidu tham khao 2, 3),
thoai hoa khop (tai liéu tham khao 3), chimg dau lung (tai liéu tham khao 1), viém
quanh khép vai canh tay (tai liéu tham khao 1), h6i chimg cb-vai-canh tay (tai li€u
tham khao 1), viém gan (tai liéu tham khao 4), viém bao gén (tai liéu tham khao 4), da
xo ctmg (céc tai liéu tham khao 2, 6), lupus ban do hé thdng (tai liéu tham khao 1), git
(tai liéu tham khéo 1), viém da co/viém da co (tai liéu tham khéo 1), hdi chimg viém
mach (tai liéu tham khao 1), viém cot sbng dinh khép (tai liéu tham khao 1), viém cau
than cAp (tai liéu tham khao 14), viém ciu thén kinh nién (tai liéu tham khao 14), viém
loét dai trang (tai liéu tham khao 2), bénh Crohn (tai liéu tham khéo 2), bénh viém da
co dia (ai liéu tham khao 6), bénh vy nén (tai liéu tham khao 6), viém da tiép xuc
(tai liéu tham khéo 6), viém bao hoat dich (tai liéu tham khéo 5), viém bang quang k&
(tai liéu tham khao 12), dau dAu (tai liéu tham khao 15), va bénh xo cung thanh dong
mach (tai liéu tham khdo 1).

Trong s6 cac bénh néu trén, da xo cimg, viém loét dai trang, bénh Crohn, bénh
viém da co dia, bénh vay nén, va viém da tiép xtic 1a cac bénh mién dich ma do cac
ching viém gay ra do pha huy mo do su hoat héa cua t& bao Thl va/hodc té bao Th17
(t&rc 13, cac bénh mién dich trong d6 té bao Thl va/hodc té bao Th17 c6 lién quan) (cac
tai liéu tham khao 2, 6).

Trong sb c4c bénh lién quan dén hoat tinh PGE2 c6 thu thé EP4 1am trung gian,
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dién hinh 13 cic bénh lién quan dén cac chimg dau khoi phat 1a do sy kich thich by
cam nhan dau than kinh ngoai vi (tic 12 thy cam dau) va cac vi du cy thé gém: dau hau
phu (tai liéu tham khao 1), dau sau trich (tai liéu tham khao 1), sung/dau sau chin
thuwong (vét bdm tim, bong gén, vét dung dép, vét bong) (tai lidu tham khéo 1), dau do
ung thu (tai liéu tham khéo 1), va va viém loi (tai liéu tham khao 1). Ngoai ra, cac
bénh li€n quan dén hoat tinh c6 thu thé EP4 1am trung gian ciia PGE2 cling bao gdm
dau v& thin kinh, d6 14 cic bénh khoi phat ti viéc suy giam than kinh do mdt nguyén
nhén ndo d6 (tai liéu tham khao 7) va céc vi du cu th8 gdm: di cam dau, dau sau herpes,
dau co xo hda, dau hodc t€ ma di kém cac bién ching tidu dudng, dau than kinh toa,
cling nhu céc chimg dau do bi ddnh hodc chén thuong tuy séng.

Con céc bénh khac lién quan dén hoat tinh c6 thu thé EP4 1am trung gian cua
PGE2 gbdm: bénh Alzheimer (tai liéu tham khao 8), u ac tinh (tai liéu tham khao 9) va
nhitng di cin clia chung (tai liéu tham khao 10), chimg phinh dong mach chu (tai liéu
tham khao 11), bang quang hoat dong quéa do (tai liéu tham khao 12), suy than (tai liéu
tham khdo 14), tdn luu éng dong mach (tai liéu tham khao 13), ton thuong phdi
cap/hoi ching suy hd hép chp tién trién (tai liéu tham khao 16), bénh vdng mac tidu
dudng (tai lidu tham khao 17), bénh thodi héa diém vang do 1do héa (tai liéu tham
khao 17), va dinh hau phiu (tai liéu tham khao 18). Tuy nhién, cin luu ¥ 1 c4c bénh
li€n quan dén hoat tinh c6 thu thé EP4 1am trung gian ctia PGE2 khong chi bi gidi han
& cac vi du néu trén.

Tai liéu tham khao
Tai liéu tham khao 1: Handbook on How to Select and Use NSAIDs, ed. by S. Sano,
Yodosha
Tai liéu tham khao 2: Sakata D, et al, J Pharmacol Sci, 112, 1-5, 2010
Tai liéu tham khao 3: Clark P, et al, J Pharmacol Exp Ther, 325, 425-434, 2008
Tai liéu tham khao 4: Thampatty BP, et al, Gene, 386, 154-161, 2007
Tai liéu tham khao 5: Petri M, et al. J Rheumatol 31, 1614-1620, 2004
Tai liéu tham khao 6: Yao C, et al, Nature Medicine, 15, 633-640, 2009
Tai liéu tham khdo 7: St-Jacques B, et al, J Neurochem, 118, 841-854, 2011
Tai liéu tham khao 8: Hoshino T, et al, J Neurochem, 120, 795-805, 2012
Tai liéu tham khdo 9: Katoh H, et al, Inflammation va Regeneration, 31, 316-324,
2011
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Tai liéu tham khao 10: Ma X, et al, Oncoimmunology, 2, €22647, 2013

Tai liéu tham khao 11: Yokoyama U, et al, PloS One, 7, €36724, 2012

Tai liéu tham khéo 12: Chuang YC, et al, BJU Int, 106, 1782-1787, 2010

Tai liéu tham khao 13: Wright DH, et al, Am J Physiol Regul Integr Comp Physiol,
281, R1345-1360, 2001

Tai liéu tham khao 14: W02003/099857

Tai liéu tham khao 15: Antonova M, et al. J Headache Pain 12, 551-559, 2011

Tai liéu tham khao 16: Aso H, et al. Am J Physiol Lung Cell Mol Physiol 302, L266-
73,2011

Tai liéu tham khao 17: Yanni SE, et al. Invest Ophthalmol Vis Sci 50, 5479-5486,
2009

Tai liéu tham khao 18: Zhang Y, et al. Blood 118, 5355-5364, 2011

Nhu th hién & céc vi du thir nghiém dugc mé ta dudi ddy, hop chat 4-
alkynylimidazol theo sdng ché c6 hiéu qua giam dau vuot troi béng céch gia ting dang
k& céc ngudng dau & cac miu dau do carrageenin va cac mau viém khop kinh nién do
ta dugc va chung ciing triét tiu ching dau khop trén cac mau dau khép do axit
monoiodoaxetic.

Ngoai ra, nhu thé hién trong cic vi du thir nghiém dugc mé ta dudi day, hop
chét 4-alkynylimidazol theo sang ché c6 hiéu qui khang viém vuot trdi & cc mAiu
viém do carrageenin va chiing cfing c6 hiéu qua khéng viém vuot trdi & cac mAiu viém
khép kinh nién do ta duoc.

T nhitng thuc t& ndy, c6 thé thiy ring hop chét 4-alkynylimidazol theo sdng
ché c6 hidu qua khang viém va/hodc giam dau vuot trdi & céc mau dau do viém cép
tinh hodc kinh nién.

Vi thé, @8 diu tri cac bénh lién quan dén hoat chét c6 thu thé EP4 1am trung
gian cua PGE2, hop chét theo sang ché duge wu tién hon 1am duoc phém chi dinh cu
thé cho viéc khang viém va/hodc giam dau véi cic bénh ma li€n quan dén céc ching
viém (c4c bénh viém) hodc cdc bénh cé lién quan dén cac chimg dau khoi phat do
viém (cac ching dau do viém); chiing con dugc wu tién hon lam dugc phim chi dinh
cu thé cho viéc khang viém va/hodc giam dau vai it nhit mot bénh duogc chon tir nhom
gdm chimg dau do viém khop, bénh thip khép cép, thodi héa khép, chimg dau lung,

viém quanh khép vai cénh tay, hoi chimg co-vai-canh tay, viém gén, va viém bao gan.
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Ngoai ra, hop chat 4-alkynylimidazol theo sang ché ma c6 hoat tinh d6i khéng
thu thé EP4 vuot troi con hitu ich lam chét dbi khang thu thé EP4 va ciing hitu ich 1am
thubc cu thé chi dinh cho viéc diéu tri cac bénh mién dich do céc ching viém gdy ra
béi viéc pha huy co do sy hoat hoé cta cac té bao Th1 va/hodc té bao Th17 (tirc 13 cac
bénh mi2n dich lién quan dén té bao Thl vi/hodc t& bao Th17). Cu thé 13, ching dugc
uu tién hon lam duoc phém duoc st dung dé didu tri it nhdt mot bénh dugc chon tir
nhém g@)m da xo ctng, viém loét dai trang, bénh Crohn, bénh viém da co dia, bénh
vy nén, va viém da tiép xtic, va ching con duoc wu tién hon lam dugc phém cu thé
chi dinh cho viéc diéu tri bénh da xo cling,

Duoc phim chira hop chét 4-alkynylimidazol theo sang ché duoc st dung
hodc theo hé théng hogic khu tri bing dudng miéng hodc ngoai duong ti€u hoa, vi dy,
qua chén bi, qua khi quan, qua phéi, mét, tiém tinh mach, tiém duéi da, va trong truc
trang. Dang dinh lidu c6 thé duoc lya chon thich hop phu thudc vao dudng sir dung va
gém, vi dy, vién nén, thudc det, vién nén @it dudi ludi, vién nén boc duong, vién nang,
vién tron, bdt, hat, dang long, nhii twong, kem, thudc md, thudc xtic ngoai da, chét
dong, huyén phu, sir6, thubc nhé mit, thudc nhé mili, thube x0ng, thudc dan, va thube
tiém. Ngoai ra, dwgc phdm chira hop chét 4-alkynylimidazol theo sang ché c6 thé chira
cac chét mang duogc dung, cu thé 1a t4 duoc, va phy thudc vao nhu clu, co thé chira
thém nhidu loai chét phu gia thong thudng dugc sit dung gdm chét lign két, chit gay r3,
chét phi, chét bdi tron, khang sinh, chét lam u6t, chat tao nhil twong, chét 6n dinh,
chét bao quén, chét tao mau, chét tao ngot, va chit hoa tan; cac duoc phém nay co thé
duoc bao ché theo cac phuong phéap thong thudng da biét trong linh vyc.

Lidu ding dwoc phdm gdém hop chét 4-alkynylimidazol theo sang ché co thé
duoc xac dinh thich hop theo céc diéu kién khac nhau gom di twong dugc sir dung,
dudng st dung va tri¢u ching duoc kiém so4t; vi dy, trong trudng hop st dung qua
dudng miéng cho bénh nhan truéng thanh, mét liéu duy nhét hop chét theo sing ché
1am thanh phin hoat tinh nim trong khoang tir 0,01 dén 1000 mg thudng 12 du, t5t hon
14 ndm trong khoang tir 0,1 dén 400 mg, va mot 14n dén ba 14n mdt ngay, dugc uu tién.
Vi du thyc hién sang ché

Céc vi du va vi du thir nghiém dudi ddy mo ta cac dic diém cia sang ché mot
cach chi tiét hon. Cac nguyén liéu, ham lugng ma ching duge st dung, cac ti 1€ cua

chiing, va thubc dic hiu va quy trinh didu ché c6 thé thay ddi thich hop. Vi thé, pham
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vi cla sang ché khong bi gi6i han boi cac vi du cu thé nay.

Luu y riing phd "H-NMR th4 hién dudi day duge do bing phd ké Model INM-
ECA400 (400 MHz, JEOL Ltd.) sitr dung dotéroclorofom (CDCl;), dotorometanol
(CD;0D) hodc dimetyl sulfoxit dotéri hoa (DMSO-dg) lam dung mbi, va
tetrametylsilan (TMS) lam tiéu chuén bén trong. Cac pha héa duge do bidu thi bing
cac tri s6 & trong ppm va tri s6 J (hing s6 ngiu hop) trong Hz. Cic tlr viét tits, d, t, q,
m va br 1in luot 12 vach don, vach dbi, vach ba, vach bdn, vach bdi va dai rong. DPé do
phd khéi, (ion hoa tia dién: ESI-MS), Exactive do Thermo Fisher Scientific K. K. san
xuit duoc str dung.

Vidul

Axit trans-4-({2-clo-4-(3-hydroxy-3 -metyl-1-butyn-1-yl)-1-[4-(triﬂometyl)benzyl]-
1H-imidazol-5-carboxamido} metyl)xyclohexancarboxylic (hop chit 1)

Hop chét 1 dugc diéu ché theo so dd phan g duge mo ta dudi day:

Cong thuc 22

HO
/\©\CF3 (le NCS cu—(’N 1 NaOH aq. c1—</N ]\
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N :
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a- a-3 a4

~CO2Me
" :‘UO «COMe Br «CO,Me
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a6 N NBS _<
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HATU, DIPEA F3c4®) ° DMF

DMF

/ CO,Me ~COH
S GO Sl

PACI(PPh3),, Cul THF, MeOH

EtyN, DMF

a-10

(1) B6 sung rugu p-triflometyl benzyl (a-2) (6,5ml, 48mmol) va
triphenylphosphin (PPhs) (12g, 47mmol) vio dung dich chira metyl 4-imidazol
carboxylat (a-1) (5,0g, 39mmol) trong tetrahydrofuran (THF) (100ml), va sau khi bd
sung nhé giot dung dich toluen (25ml, 48mmol) chia 1,9 moll diisopropy!l
azodicarboxylat (DIAD), khudy hén hop thu dugc & nhiét do trong phong trong 3 gid.
Sau khi chung cét dung moi duéi ap sut giam, chét cin dugc tinh ché bang sic ky cot
silica gel (n-hexan:etyl axetat = 50:50 dén 0:100) va tinh ché mot 14n nita béng sic ky
cot silica gel (NH) (n-hexan:etyl axetat = 90:10 dén 50:50) d& thu duoc metyl 1-[4-
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(triflometyl)benzyl]-1H-imidazol-5-carboxylat (a-3) (ham lugng 7,7g; hi¢u sut 69%).
(2) Bb sung N-closuxinimit (NCS) (3,6g, 27mmol) vao dung dich chira hop chit (a-3)
néu trén (7,7g, 27mmol) trong N,N-dimetylformamit (DMF) (54ml), va khudy hdn hop
thu dwoc qua dém & nhiét do trong phong. BS sung dung dich nudc natri
hydrocacbonat bdo hoa vao hdn hop phan ung, va sau khi chiét bing etyl axetat, 16p
hitu co duge rira 13n Iuot bing nudc va nude mudi béo hoa. Sau khi lam khé 16p hiru
co bing natri sulfat khan, dung méi dugc chung cAt dudi 4p sut gidm. Chét cin dugc
tinh ché bing sic ky cdt silica gel (n-hexan:etyl axetat = 90:10 dén 50:50) d thu
dugc metyl 2-clo-1-[4-(triﬂometyl)benzy1]-lH-imidazol-S-carboxylat (a-4) (ham
lugng 3,7g; hiéu suét 43%).

(3) B4 sung dung dich nudc (14,6ml, 58,4mmol) chira 4 mol/l natri hydroxit vao dung
dich chira hop chét (a-4) néu trén (3,72g, 11,7mmol) hdn hgp dung moi chira THF
(80ml) va metanol (80ml), va khudy hdn hop thu dugc & nhi€t do trong phong trong 3
git. BS sung 6 mol/l axit clohydric vao hdn hop phan tng @& didu chinh pH dén 5
hogc thip hon va tién hanh chiét bing etyl axetat. Lop hitu co duge lam kho bang natri
sulfat khan va dung méi dugc chung ct dudi p suit giam dé thu duoc axit 2-clo-1-[4-
(triﬂometyl)benzyl]-lH-imidazol-S-carboxylic (a-5) (ham luong 3,50g; hiéu suét 98%).
(4) BS sung metyl trans-4-aminometyl xyclohexancarboxylat hydroclorua (a-6)
(0,293g, 1,41mmol), N,N-diisopropyletylamin (DIPEA) (0,543ml, 3,20mmol) va O-
(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflophosphat (HATU) (0,535g,
1,41mmol) vao dung dich chita hgp chit (a-5) néu trén (0,390g, 1,28mmol) trong
DMF (3,9ml), va khudy hdn hop thu dugc qua dém & nhiét do6 trong phong. BS sung
nude vao hdn hop phén tmg va tién hanh chiét bing etyl axetat. Lop hitu co duge rira
1in luot bing nudc va nudc mubi bdo hoa va 16p hitu co duge lam khd bang natri
sulfat khan. Dung mdi duogc chung cht duéi 4p sudt giam va chét cin duge tinh ché
bing sic ky cot silica gel (n-hexan:etyl axetat = 50:50 dén 0:100) dé thu dugc metyl
trans-4-({2-clo-1-[4-(triﬂometyl)benzyl]-1H-imidazol—5-

carboxamido }metyl)xyclohexancarboxylat (a-7) (ham luong 0,516g; hiéu sut 88%).
(5) B6 sung N-bromosuxinimit (NBS) (0,261g, 1,47mmol) vao dung dich chira hop
chit (a-7) néu trén (0,516g, 1,23mmol) trong DMF (4ml) va khudy hdn hop thu dwoc &
60°C trong 6 gio. Bb sung nudc vao hdn hop phan ung va tién hanh chiét bing etyl

axetat. Lop hitu co duge rua 1in luot bing nude va nudc mudi bio hoa va 16p hitu co
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duoc 1am kho bang natri sulfat khan. Dung méi dugc chung cht dudi ap sudt giam va
chit cin duoc tinh ché bing sic ky cdt silica gel (n-hexan:etyl axetat = 70:30 dén
30:70) dé thu dugc  metyl trans-4-({4-bromo-2-clo-1-[4-(triflometyl)benzyl]-1H-
imidazol-5-carboxamido }metyl)xyclohexancarboxylat (a-8) (ham luong 0,536g; hi¢u
suit 82%).

(6) B sung 2-metyl-3-butyn-2-ol (a-9) (0,260ml, 2,66mmol) va trietylamin (2,5ml)
vao dung dich chira hop chét (a-8) néu trén (0,476g, 0,888mmol) trong DMF (7,5ml).
HOn hop thu dugc trong dung dich dwoc khir khi va sau khi bd sung
diclobis(triphenylphosphin)paladi (0,0311g, 0,0444mmol) va ddng iodua (0,0169g,
0,0887mmol), hdn hop dugc khudy qua dém & 60°C. Hon hop phén tng duoc lam
lanh dén nhiét @6 trong phong va sau khi bd sung dung dich nudc amoni clorua béo
hoa, tién hanh chiét bing etyl axetat. Lop hitu co dwoc 1am kho béng natri sulfat khan
va dung mdi duge chung cAt dudi 4p suit giam. Chét cn duge tinh ché bing sic ky
cot silica gel (n-hexan:etyl axetat = 50:50 dén 0:100) @& thu dugc metyl trans-4-({2-
clo-4-(3-hydroxy-3-metyl-1-butyn-1-yl)-1-[4-(triﬂometyl)benzy1]-lH-imidazol-S-
carboxamido}metyl)xyclohexancarboxylat (a-10) (ham luong 0,442¢; hiéu suit 92%).
(7) B sung dung dich nuéc (0,70ml, 1,4mmol) chira 2 mol/l natri hydroxit vao dung
dich chira hop chét (a-10) néu trén (68 mg, 0,13mmol), hdn hop dung mdi chira THF
(0,70ml) va metanol (0,70ml) va khudy hdn hop thu dugc qua dém & nhiét do trong
phong. Hon hop phén tng dugc trung hoa bing 2 mol/l axit clohydric va sau khi chiét
bing clorofom, 16p hitu co duge 1am khod béng natri sulfat khan. Dung moi dugc
chung cét duéi ap suét giam va chat cin dugc tinh ché bing séic ky cdt silica gel
(clorofom:metanol = 98:2 dén 90:10) dé thu dugc axit trans-4-({2-clo-4-(3-hydroxy-
3-metyl-1-butyn-1-y1)-1-[4-(triflometyl)benzyl]- 1H-imidazol-5-
carboxamido}metyl)xyclohexancarboxylic (hop chét 1) (ham luong 59 mg; higu suAt
90%). Céng thirc cAu tric ctia hop chét 1 va dit liéu trén ddc tinh cta n6 s& duge thé
hién duéi day theo bang 1.

(8) Theo cling cach thirc, hop chét 15 dén 17, 23, 24, 26, 27, 29 dén 34, 36, 38 va 39
ciing dugc liét ké dusi day trong bang 1 duge diéu ché tir nguyén lidu ban dAu tuong
tmg. Céc cong thirc chu tric ciia cac hop chit ndy va dir liéu trén céc ddc tinh cla
chung s& dugc thé hién duéi day theo bang 1.

Vidu2
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Axit 4-({2-clo-4-(3 -hydroxy-3-mety1—1-butyn-1-yl)-1-[4-(triﬂometyl)benzyl]—1H—
imidazol-5-carboxamido }metyl)benzoic (hop chét 2)

Hop chit 2 dugc didu ché theo so dd phan ng dugc mod ta dudi day:

Cong thuc 23
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a-14 2
(1) B sung metyl p-(aminometyl)benzoat hydroclorua (a-11) (6,9, 34mmol),
DIPEA (12ml, 71mmol) va HATU (12g, 3 1mmol) vao dung dich trong DMF (87ml)
chira hop chét (a-5) (8,7g, 29mmol) nhu da thu dugc 6 vidu 1l va khudy hén hop thu

duoc qua dém & nhiét do trong phong. Bb sung nudc vao hdn hop phéan tmg va sau khi
chiét bang etyl axetat, 16p hitu co dugc rira 1in luot bang nudc va nude mubi bdo hoa.
Sau khi 1am kho 16p hitu co bing natri sulfat khan, dung moi duoc chung cét dudi 4p
suat giam. Chét c3n duoc tinh ché bing séc ky cot silica gel (n-hexan:etyl axetat =
50:50 dén 0:100) dé thu dugc metyl 4-({2-clo-1-[4-(triflometyl)benzyl]-1H-imidazol-
5-carboxamido} metyl)benzoat (a-12) (ham lugng 11g; hiéu sut 85%).

(2) B sung NBS (24 mg, 0,14mmol) vao dung dich chtra hop chit (a-12) néu trén (56
mg, 0,12mmol) trong DMF (0,6ml) va khudy hdn hop thu dugc & nhiét do trong phong
trong mot gio, sau do khudy & 60°C trong 3 gi0. B sung nudc vao hdn hop phan tmg
va sau khi chiét bing etyl axetat, 16p hitu co duge rira bing nudc va nude mubi bio
hoa. Sau khi 1am kho 16p hitu co bing natri sulfat khan, dung mdi dugc chung cét dudi
ap suit giam. Chét cin duoc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat =
90:10 dén 50:50) dé thu dugc metyl 4-({4-bromo-2-clo-1-[4-(triﬂomety1)benzyl]—1H—
imidazol-5-carboxamido }metyl)benzoat (a-13) (ham luong 44 mg; hiéu suét 66%).

(3) B sung 2-metyl-3 -butyn-2-ol (a-9) (3,8ml, 39mmol) va trietylamin (34ml) vao
dung dich chira hop chét (a-13) néu trén (6,9g, 13mmol) trong DMF (100ml). Hon hop
thu dugc trong dung dich duogc khe khi va sau khi bd sung
diclobis(triphenylphosphin)paladi (0,45g, 0,65mmol) va ddng iodua (0,25g, 1,3mmol),
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khuy hdn hop thu dugc & 60°C trong 3 gid. Hon hop phan tmg duoc lam lanh dén
nhiét 6 trong phong va sau khi bd sung dung dich nudc amoni clorua bo hoa, tién
hanh chiét bing etyl axetat. Lop hitu co duge 1lam kho béng natri sulfat khan va dung
mbi dugc chung cAt dudi ap sudt giam. Chét can dugc tinh ché bing sic ky cot silica
gel(n-hexan:etyl axetat = 70:30 dén  0:100) d& thu dugc metyl 4-({2-clo-4-(3-
hydroxy-3-mety1—1-butyn—l-yl)-1-[4-(triﬂometyl)benzyl]-lH-imidazol-S-

carboxamido }metyl)benzoat (a-14) (ham luong 4,5g; hiéu sut 65%).

(4) B sung dung dich nude (87 pL, 0,17mmol) chira 2 mol/l natri hydroxit vao dung
dich chira hop chét (a-14) néu trén (31 mg, 0,058mmol), hdn hop dung mdi chira THF
(0,3ml) va metanol (0,3ml), va khudy hdn hop thu dugc qua dém & nhiét do trong
phong. Hon hop phan tmg dugc trung hoa béng 2 mol/1 axit clohydric va sau khi chiét
bing clorofom, 16p hitu co dugc lam kho béng natri sulfat khan. Dung m6i dugc
chung cit dudi &p sudt giam va chéit cin dugc tinh ché bing sic ky cot silica gel
(clorofom:metanol = 98:2 dén 80:20) & thu duoc axit 4-({2-clo-4-(3-hydroxy-3-
metyl-1 -Butyn- 1-y1)-1-[4-(triflometyl)benzyl]- 1H-imidazol-5-

carboxamido }metyl)benzoic (hop chét 2) (ham lugng 19 mg; hiéu sult 70%). Cong
thite cAu triic ctia hop chét 2 va dit liéu trén dic tinh ctia n6 s& dugce thé hién dudi day
theo bang 1.

(5) Theo cung cach thirc, hop chit 3 dén 5 va 44 ciing duoc liét ké dudi day trong bang
1 duoc didu ché tir nguyén liéu ban dau twong ung. Céac cong thic chu tric ctia cac hgp
chét nay va dit liéu trén cac dic tinh cta ching s€ dugc thé hién dudi day theo bang 1.
Vidu3

Axit trans-4-{[2-clo-4-(3-hydroxy-3-metyl-1-butyn-1 -yl)-1-(4-metylbenzyl)-1H-
imidazol-5-carboxamido]metyl}xyclohexancarboxylic (hop chét 21)

Hop chit 21 dugc diéu ché theo so d6 phan tmg duge m6 ta dudi day:

Céng thuc 24
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21

1) B6 sung ruou p-metylbenzyl (a-15) (2,9g, 24mmol) va PPhs (16g,
60mmol) vao dung dich chira metyl 4-imidazol carboxylat (a-1) (3,0g, 24mmol) trong
THF (60ml) va sau khi bd sung nhé giot dung dich toluen (32ml, 60mmol) chua 1,9
mol/l DIAD, khudy hdn hop thu dugc & nhiét d trong phong trong 15 gio. Sau khi
chung cét dung mdi dudi ap sudt giam, thuc hién viéc tinh ché bing sic ky cot silica
gel (n-hexan:etyl axetat = 1:1) dé thu dugc metyl 1-(4-metylbenzyl)-1H-imidazol-5-
carboxylat (a-16) (ham luong 4,3g; hiéu suit 78%).

(2) B sung NCS (2,7g, 21mmol) vao dung dich chira hop chét (a-16) néu trén (4,3g,
19mmol) trong DMF (90ml) va khudy hdn hop thu duogc qua dém & nhiét do trong
phong. B sung dung dich nudc natri hydrocacbonat bdo hoa vao hdn hgp phan Ung,
va sau khi chiét bing etyl axetat, 16p hitu co dugc rira 13n luot bing nudc va nudc
mudi bdo hoa. Sau khi 1am khé 16p hitu co bang natri sulfat khan, dung mdi dugc
chung cét dudi ap sult giam. Chét cin duge tinh ché bing séc ky cot silica gel (n-
hexan:etyl axetat = 1:1) dé thu duoc metyl 2-clo-1-(4-metylbenzyl)-1H-imidazol-5-
carboxylat (a-17) (ham lugng 2,3g; higu suit 46%).

(3) Bb sung dung dich nude (3,1ml, 6,1mmol) chira 2 mol/l natri hydroxit vao dung
dich chita hop chét (a-17) néu trén (0,54g, 2,0mmol) hdén hop dung mdi chira THF
(5ml) va metanol (Sml) va khudy hdn hop thu dugc & nhiét 4o trong phong trong 12
gidr. B sung 1mol/l axit clohydric vao hdn hop phan tmg @ didu chinh pH dén 5 hodc
thip hon va chét rén két tia thu dugc bing cach loc dé thu dugc axit 2-clo-1-(4-
metylbenzyl)-1H-imidazol-5-carboxylic (a-18) (ham luong 0,42¢g; hidu suit 81%).

(4) B sung metyl trans-4-aminometyl xyclohexancarboxylat hydroclorua (a-6) (0,45g,
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2,2mmol), DIPEA (0,89ml, 5,0mmol) va HATU (0,82g, 2,2mmol) vao dung dich chira
hop chét (a-18) néu trén (0,42g, 1,7mmol) trong DMF (15ml), va khudy hdn hop thu
dugc qua dém & nhiét d trong phong. B4 sung nude vio hdn hop phan ung va tién
hanh chiét bang etyl axetat. Lop hitu co duge rira 1An luot bing nuéc va nude mubi
bio hoa va 16p hitu co duge 1am kho béng natri sulfat khan. Dung m6i dugc chung cét
dudi ép sudt giam va chét cin duoc tinh ché bang sic ky cot silica gel (n-hexan:etyl
axetat = 1:1) d& thu dugc metyl trans-4-{[2-clo-1-(4-metylbenzyl)-1H-imidazol-5-
carboxamido]metyl}xyclohexancarboxylat (a-19) (ham luong 0,56g; hiéu sut 83%).
(5) B sung NBS (0,32g, 1,8mmol) vao dung dich chira hop chit (a-19) néu trén
(0,55g, 1,4mmol) trong DMF (5ml), va khudy hén hop fhu duoc qua dém & 60°C. Bb
sung dung dich nuéc natri hydrocacbonat bao hoa vao hdn hop phén tng, va tién hanh
chiét bing etyl axetat. Lop hitu co duge rira 14n luot bing nudc va nude mudi bio hoa
va 16p hitu co duge 1am kho bing natri sulfat khan. Dung méi dugc chung cht dudi ap
sudt giam va chit can duoc tinh ché bing sic ky cdt silica gel (n-hexan:etyl axetat =
3:1) dé thu dugc metyl trans-4-{[4-bromo-2-clo-1-(4-mety1benzy1)-1H—imidazol—5-
carboxamido]metyl}xyclohexancarboxylat (a-20) (ham luong 0,44g; hidu sudt 66%).
(6) BS sung 2-metyl-3-butyn-2-ol (a-9) (56 pL, 0,57mmol) va trietylamin (0,27ml) vao
dung dich chira hop chit (a-20) néu trén (0,18g, 0,38mmol) trong DMF (1ml). Hon
hop trong dung dich dugc kht khi va sau khi bd sung
diclobis(triphenylphosphin)paladi (13 mg, 0,019mmol) va ddng iodua (3,6 meg,
0,019mmol), khudy hén hop thu dugc & 50°C trong 5 gio. Hn hop phén mg duoc
lam lanh dén nhiét 4o trong phong va sau khi bd sung dung dich nuéc amoni clorua
bao hoa, tién hanh chiét bing etyl axetat. L6p hitu co duoc lam kho bing natri sulfat
khan va dung méi dugce chung cht dudi ap suét giam. Chét cin dugc tinh ché béng sic
ky cot silica gel (n-hexan:etyl axetat = 1:1) @& thu dugc metyl trans-4-{[2-clo-4-(3-
hydroxy-3-metyl—l-butyn-l-yl)-1-(4-metylbenzy1)—1H-imidazol-5-
carboxamido]metyl}xyclohexancarboxylat (a-21) (ham lugng 0,097g; hi¢u suit 53%).
(7) B6 sung dung dich nuéc (1ml, 2,0mmol) chira 2 mol/l natri hydroxit vao dung dich
chira hop chét (a-21) néu trén (97 mg, 0,20mmol) hdn hgp dung méi chira THF (1ml)
va metanol (1ml), va khudy hdn hop thu duoc qua dém & nhiét do trong phong. Hén
hop phén ung dugc trung hoa bing 1 mol/l axit clohydric va sau khi chiét bing

clorofom, 16p hitu co dugc 1am kho bing natri sulfat khan. Dung mdi dugc chung cit
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dudi 4p sudt gidm va chét cin dugc tinh ché bing sic ky cot silica gel
(clorofom:metanol = 10:1) d& thu dugc axit trans-4-{[2-clo-4-(3-hydroxy-3-metyl-1-
butyn-1-yl)-1-(4-metylbenzyl)-1H-imidazol-5-
carboxamido]metyl}xyclohexancarboxylic (Hop chét 21) (ham lugng 81 mg; higu suAt
86%). Cong thurc cAu tric ctia Hop chat 21 va dit liéu trén dic tinh cia né s&€ dugc thé
hién dudi day theo bang 1.

Vidu4

Axit trans-4-({2-clo-4-(3 -metoxy-3-metyl-l-butyn-1-yl)-1-[4-(trif1uormetyl)benzy1]-
1H-imidazol-5-carboxamido } metyl)xyclohexancarboxylic (hop chét 10)

Hop chét 10 dugc diu ché theo so db phan img duge md ta dudi ddy:

Cong thuc 25
OMe OMe
MsOH N // “\\«Cone NaOH aq. // \\\\\COZH
a1 ———— o< | HVO _— ol—é\ll H\/O
MeOH N N THF, MeOH
Iaclk o
FiC FaC
b-1 10

(1) Bb sung axit metansulfonic (MsOH) (10 uL, 0,15mmol) vao dung dich
trong metanol (1,6ml) chia hop chét (a-10) (81 mg, 0,15mmol) nhu da thu dugc & vi
du 1 va khudy hdn hop thu dugc & 60°C trong 4 gio. Hon hop phan img duge lam lanh
dén nhiét d6 trong phong va bd sung dung dich nuéc natri hydrocacbonat bao hoa.
Tién hanh chiét bing etyl axetat va sau khi 1am kho 16p hitu co béng natri sulfat khan,
dung méi duge chung cit dudi 4p suét giam. Chét cin dugc tinh ché bing sic ky cot
silica gel (n-hexan:etyl axetat = 90:10 dén 30:70) @& thu duoc metyl trans-4-({2-clo-
4-(3-metoxy-3-metyl-1-butyn-1-yl)-1- [4-(triflomety])benzyl]-1H-imidazol-5-
carboxamido }metyl)xyclohexancarboxylat (b-1 (ham lugng 70 mg; hiéu sut 84%).
(2) B sung dung dich nudc (0,19ml, 0,38mmol) chira 2 mol/l natri hydroxit vao dung
dich chira hgp chét (b-1) néu trén (70 mg, 0,13mmol) hdn hop dung méi chira THF
(1ml) va metanol (1ml), va khudy hdn hop thu dugc qua dém & nhiét do trong phong.
Hon hop phan ung dugc trung hoa béng 2 mol/l axit clohydric va sau khi chiét bang
clorofom, 16p hitu co duoc lam kho bing natri sulfat khan. Dung m6i dugc chung cét
dusi 4p sudt giam va chit cin dugc tinh ché bing sic ky cot silica gel

(clorofom:metanol = 98:2 dén 90:10) dé thu duoc axit trans-4-({2-clo-4-(3-metoxy-3-
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metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl}- 1H-imidazol-5-

carboxamido} metyl)xyclohexancarboxylic (hop chét 10) (ham luong 60 mg; higu suft
88%). Cong thuc cAu trac cta hop chit 10 va dit liéu trén dic tinh cia né s& dugc thé
hién dudi day theo bang 1.

(3) Theo cuing cach thirc, hop chit 11 dén 13, 25, 28, 35, 37, 40, 41, 43, 45, 66, va 69
ciing dugc liét ké dudi day trong bang 1 duge didu ché tir nguyén liéu ban dau tuong
ung. Céac cong thirc chu triic ciia cac hop chat ndy va dit liéu trén cac dic tinh cua
chiing s& duoc thé hién dudi day theo bang 1.

Vidus

Axit trans-4-{[2-clo-4-(3-metoxy-3-metyl-1-butyn-1-yl)-1-(4-metylbenzyl)-1H-
imidazol-5-carboxamido]metyl}xyclohexancarboxylic (hop chét 22)

Hop chét 22 duoc diéu ché theo so 6 phan tmg duoc md ta dudi day:

Cong thirc 26

OMe

P OMe
N 7 «COMe N // «CO.H
MsOH CI——</ [ H NaOH agq. ) N
a2 ———> N — e Il _H
MeOH THF, MeOH N
o Ly o
b-2

22

(1) Bb sung MsOH (2,5ml, 38mmol) vao dung dich metanol (76ml) chtra hop
chét (a-21) (3,7g, 7,6 1mmol) nhu da thu dugc ¢ vidy 3, va khuéy hén hop thu duoc &
60°C trong 5 gid. Hén hop phan tng dugc lam lanh dén nhiét do trong phong va b
sung dung dich nudc natri hydrocacbonat bao hoa. Tién hanh chiét bang etyl axetat va
sau khi 1am kho 16p hitu co bang natri sulfat khan, dung mdi dugc chung cht duéi 4p
suét giam. Chét cin dugc tinh ché bing séc ky cot silica gel (n-hexan:etyl axetat = 1:1)
dé thu dugc metyl trans-4- {[2-clo-4-(3-metoxy-3-metyl-1-butyn-1-y1)-1-(4-
metylbenzyl)—1H-imidazol—S-carboxamido]metyl}xyclohexancarboxylat (b-2) (ham
luong 2,8 mg; hiéu suét 74%).

(2) B6 sung dung dich nuéc (0,11ml, 0,47mmol) chira 4 mol/l natri hydroxit vao dung
dich chtra hop chit (b-2) néu trén (23 mg, 0,047mmol) hdn hop dung mdi chira THF
(0,2ml) va metanol (0,2ml), va khudy hén hop thu duge & nhiét d6 trong phong trong 3
gid. Hon hop phan umg dugc trung hoa bang 2 mol/l axit clohydric va sau khi chiét
béng clorofom, 16p hitu co duge lam kho bang natri sulfat khan. Dung m6i duoc

chung cét dudi ap suit giam va chit cin duoc tinh ché béng sic ky cot silica gel
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(clorofom:metanol = 4:1) dé thu duoc trans-4-{[2-clo-4-(3-metoxy-3-metyl-1-butyn-1-
y1)-1-(4-metylbenzyl)-1H-imidazol-5-carboxamido]metyl} xyclohexancarboxylic acid
(hop chét 22) (ham luong 18 mg; hiéu suit 77%). Cong thirc cu tric ctia hop chat 22
va dit liéu trén dic tinh ctia nd s€ dugc thé hién dudi day theo bang 1.

Vidu6

axit trans-4-({2-clo-4-(3-flo-3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-1H-
imidazol-5-carboxamido } metyl)xyclohexancarboxylic (hop chét 14)

Hop chét 14 dugc diéu ché theo so d phan tng duge md ta dudi déy:

Cong thuc 27

72
‘\\\\Cone NaOH aq. /N \\\\\COZH
=, co— | H
THF, MeOH N
0
FaC

c-1 14

N
at0  —2BST c—< |
N

CH,Cl,
F3C)®J

(1) Dung dich trong diclometan (1,9ml) chira hgp chit (a-10) (100 mg,
0,185mmol) nhu di thu dugc & vi du 1 dwogc 1am lanh d&n 0°C. B sung
(dietylamino)sulfat triflorua (DAST) (29 pL, 0,22mmol) vao dung dich dugc lam lanh,

// F 7 F
H
N

o

va khudy hdn hop thu dugc & 0°C trong 3 gio. B4 sung nudc vao hdn hgp phan tng va
sau khi chiét bing clorofom, 16p hitu co dugc 1am khd béng natri sulfat khan. Dung
moi dugce chung cit dudi ap sudt giam va chit cin duoc tinh ché bing séc ky cot silica
gel (n-hexan:etyl axetat = 70:30 dén 0:100) d& thu dugc metyl trans-4-({2-clo-4-(3-
flo-3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-1H-imidazol-5-

carboxamido} metyl)xyclohexancarboxylat (c-1) (ham lwong 68 mg; hi¢u suit 68%).
(2) Hop chét (c-1) néu trén duoc thuy phén theo cing phuong thite nhu & vi du 1(7) dé
thu duoc axit trans-4-({2-clo-4-(3-flo-3-metyl-1-butyn-1-y1)-1-[4-(triflometyl)benzyl]-
1H-imidazol-5-carboxamido } metyl)xyclohexancarboxylic (Hop chit 14). Cong thirc
cAu tric cta hop chit 14 va dit liéu trén dic tinh cua nd s& duge thé hién dudi day theo
bang 1.

Vidu7

Axit trans-4-({2-Etyl-4-(3-hydroxy-3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-
1H-imidazol-5-carboxamido } metyl)xyclohexancarboxylic (hop chét 18)

Hop chét 18 dugc diéu ché theo so d6 phan tmg dugc md ta dudi day:

Cong thic 28
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/\©\ F3 Ml I, KOH \_é\ll NaOH aq. \-—<’N1

—_— N IE—

CO,Me o
DIAD, PPhy MeOH z THE, MeOH _ COH
THF ~ FiC FaC ©

d-2 d-3

L<l

HCI

VO ’ \_<Nj\T \/O #CO,Me e \_< I{( VO «CO,Me

HATU, DIPEA F,C
DMF

/ OH +CO,Me +COZH
\ < NaOH aq \_<
as |’:}\/() “\/O

PdCIz(PPhg,)z Cul THF, MeOH
EtsN, DM

(1) B sung 4-triflometyl benzyl alcohol (a-2) (1,56g, 8,87mmol) va PPh;
(2,5g, 9,7mmol) vao dung dich chira 2-etyl-1H-imidazol-5-carbaldehyt (d-1) (1,0g,
8,1mmol) trong THF (80ml), va khudy hdn hop thu dugc & 0°C. B6 sung dung dich
toluen (5,1ml, 9,7mmol) chtta 1,9 mol/l DIAD vao hén hop phan tmg, va khuy hdn
hop thu duoc & nhiét 4o trong phong trong 17 gio. Dung mdi duge chung cat dudi ap
sut giam va chét cin dugc tinh ché bing séc ky cot silica gel (n-hexan:etyl axetat =
60:40 dén 0:100) @ thu dwoc 2-etyl-1-[4-(triflometyl)benzyl]-1H-imidazol-5-
carbaldehyt (d-2) 1am san phédm th6. Bb sung dung dich iodin (4,10g, 16mmol) trong
metanol (60ml) va dung dich kali hydroxit (1,80g, 32mmol) trong metanol (41ml) vao
dung dich chtra hgp chét (d-2) néu trén trong metanol (5,6ml) & 0°C va khu4y hdn hop
thu dugc ¢ nhiét do trong phong trong 3 gid. B6 sung 1 mol/l axit clohydric vao hén
hop phén tng dé didu chinh pH dén khoang 5 va sau khi b6 sung dung dich nudc natri
thiosulfat bdo hoa, tién hanh chiét bing etyl axetat. Lép hitu co dugc lam kho béng
natri sulfat khan va dung méi dugc chung cit duéi 4p sut giam. Chat cin dugc tinh
ché bing sic ky cot silica gel (n-hexan:etyl axetat = 60:40 dén 0:100) dé thu duoc
metyl 2-etyl-1-[4-(triflometyl)benzyl]-1H-imidazol-5-carboxylat (d-3) (ham luong 780
mg; hiéu suét 31% ( theo 2 budc)).
(2) Bb sung dung dich nuéc (2,0ml, 8,0mmol) chira 4 mol/l natri hydroxit vao dung
dich chtra hop chét (d-3) néu trén (250 mg, 0,801mmol) hdn hop dung méi chira THF
(4,0ml) va metanol (4,0ml), va khudy hdn hop thu duge & nhiét d9 trong phong trong 4
gio. Hon hop phén ung dugc trung hoa bing 1 mol/l axit clohydric va dung mdi dugc

chung cit du6i 4p sudt giam. Chét cin duoc tinh ché bing sic ky cot silica gel
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(clorofom:metanol = 99:1 dn 80:20) dé thu dugc 2-etyl-1-[4-(triflometyl)benzyl-1H-
imidazol--5-carboxylic acid (d-4) 1am san phim thé. BS sung 14n luot metyl trans-4-
aminometyl xyclohexancarboxylat hydroclorua (a-6) (270 mg, 1,30mmol), HATU
(390 mg, 0,103mmol) va DIPEA (0,410ml, 2,35mmol) vao dung dich chira hop chét
(d-4) néu trén trong DMF (9,4ml), va khudy hén hop thu dugc qua dém & nhiét do
trong phong. Bb sung dung dich amoni clorua bdo hoa vao hdn hop phén tng, va tién
hanh chiét bing clorofom. Lép hitu co dwoc 1am khd bang natri sulfat khan. Dung mdi
dwoc chung cit dudi 4p suét giam va chit cin dugc tinh ché bang sic ky cot silica gel
(clorofom:metanol = 99:1 dén 70:30) va tinh ché mot 1An nira bang sic ky cot silica
gel (NH) (n-hexan:etyl axetat = 60:40 dén 0:100) dé thu dugc metyl trans-4-({2-etyl-
1-[4-(triflometyl)benzyl]-1H-imidazol-5-carboxamido } metyl)xyclohexancarboxylat
(d-5) (ham lugng 240 mg; hi¢u sudt 57% (theo 2 budc)).

(3) Vao dung dich chtra the foregoing hop chét (d-5) (50 mg, 0,11mmol) trong DMF
(0,60ml), va khudy hdn hop thu dugc & 100°C trong 15 gid. Hon hop phan img duoc
lam lanh dén nhiét d6 trong phong, rira 14n luot bing dung dich nuéc natri
hydrocacbonat bdo hoa va dung dich nudc natri thiosulfat bao hoa, va chiét bang etyl
axetat. Lop hitu co duoc 1am kho bang natri sulfat khan va dung méi duoc chung cét
dudi 4p suat giam va chét cin dugc tinh ché bing séc ky cot silica gel
(clorofom:metanol = 99:1 dén 70:30) va tinh ché mot 14n nita bing sic ky cot silica
gel (NH) (n-hexan:etyl axetat = 60:40 dén 0:100) dé thu duoc metyl trans-4-({2-etyl-
4-iodo-1-[4-(triflometyl)benzyl]-1H-imidazol-5-

carboxamido }metyl)xyclohexancarboxylat (d-6) (ham luong 40 mg; hi¢u suét 63%).
(4) B4 sung trietylamin (0,43ml), diclobis(triphenylphosphin)paladi (4,4 mg, 6,3

pmol) va ddng iodua (2,4 mg, 0,013mmol) vao dung dich chira hop chét (d-6) néu trén
(73 mg, 0,13mmol) trong DMF (1,3ml), 2-mehyl-3-butyn-2-ol (a-9) (0,037ml,
0,38mmol), va khudy hén hop thu dugc & 60°C trong 16 gid. Hon hop phan tmg duogc
1am lanh dén nhiét d¢ trong phong va sau khi bd sung dung dich amoni clorua béo hoa,
tién hanh chiét bang etyl axetat. Lop hitu co duge 1am kho bing natri sulfat khan va
sau khi chung cAt dung méi dudi ap suit giam, chét cin dugc tinh ché bing sic ky cot
silica gel (NH) (n-hexan:etyl axetat = 80:20 dén 0:100) @& thu duoc metyl trans-4-
({2-etyl-4-(3-hydroxy-3-metyl-1-butyn-1-y1)-1-[4-(triflometyl)benzyl]-1H-imidazol-5-
carboxamido} metyl)xyclohexancarboxylat (d-7) (ham luong 69 mg; hi¢u suit 100%).
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(5) B sung hdn hop dung mdi chira THF (0,20ml) va metanol (0,20ml), dung dich
nuée (0,10ml, 0,41mmol) chira 4 mol/l natri hydroxit vao dung dich chira hop chit (d-
7) néu trén (22 mg, 0,040mmol) va khudy hén hop thu dugc & nhiét do trong phong
~ trong 3 gio. Bb sung 1 mol/l axit clohydric vao hén hop phan img @ trung hoa va sau
khi chiét bing clorofom, 16p hitu co dugc lam khd bing natri sulfat khan. Dung m6i
dwoc chung cht dudi 4p suét giam va chit can dugc tinh ché bing sic ky cot silica gel
(clorofom:metanol = 99:1 dén 70:30) dé thu duoc axit trans-4-({2-etyl-4-(3-hydroxy-
3-mety1—1-butyn—1-yl)-1-[4-(triﬂometyl)benzyl]-lH-imidazol-S-
carboxamido } metyl)xyclohexancarboxylic (hop chét 18) (ham luong 21 mg; hiu suét
98%). ‘
St dung hop chét 18, phuong phap gibng nhu mo ta ¢ vi du 4 duoc dp dung dé
diéu ché hop chét 19.
Céc cong thic cAu tric cta cac hop chét 18 va 19 va dit lidu trén céc déc tinh
clia chiing s& dugc thé hién dudi dy theo bang 1.
Vidu8
Axit 4-({2-Xyclopropyl-4-(3-hydroxy-3-metyl-1-butyn-1-yI)-1-[4-
(triﬂometyl)benzyl]-lH-imidazol-carboxamido}metyl)benzoic (hop chét 20)
Hop chét 20 dugc didu ché theo so dd phan tmg duge md ta dudi day:
Cong thirc 29

:
~g N
N D_</ 1

7

(‘ l 3"‘(’ | - NaOH aq.

N NBS, AIBN 1-2 COM
FaC’QJ cCh C’OJ Pd(PPh)s Cs,C05  F3C THF, MeOH

3 1,4-dioxan 1 Hz0 ‘3
a3 1

HC! COMe
O Me Ner! COyMe
HZN\/Q/ \Q/c 4 \/0
D_-(‘ln/ NIS, TFA MNI(“
F:ﬁ"(D HATU, DIPEA Fgc’@J OMF FaC’O’/ °
7

- DMF
OH OH
//)4 OH 7 COMe 4 coH
ad
N N N
PdCIy(PPhs),, Cul o THF, MeOH I
EtN, DMF FiC FiC
8 20

(1) B6 sung NBS (2,30g, 12,9mmol) va 2,2’-azobis(isobutyronitril) (AIBN)
(53 mg, 0,323mmol) vao dung dich trong cacbon tetraclorua (18,3ml) chira hop chét
(a-3) (1,83g, 6,45mmol) nhu thu dugc theo phuong phip cla Vi du 1, va khudy hdn
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hop thu dugc & 60°C trong 5 gid. Hén hop phan g dugc lam lanh dén nhiét do trong
phong va sau khi bd sung dung dich nudc natri hydrosulfit bdo hoa, tién hanh chiét
béng etyl axetat. Lép hitu co duge rira 1an luot bing nudc va nude mudi bdo hoa va
dugc 1am kho bing natri sulfat khan. Dung méi dugc chung cht dudi ap suét gidm va
chét cin dugc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 2:1) dé thu
dugc metyl 2-bromo-1-[4-(triflometyl)benzyl]-1H-imidazol-5-carboxylat (f-1) (ham
lugng 1,48g; hiéu suit 63%).

(2) B6 sung hdn hgp dung mdi chira 1,4-dioxan (1,0ml) va nudc (0,10ml), pinacol este
clia axit xyclopropyl boronic (£-2) (0,559ml, 3,06mmol) vao dung dich chira hop chit
(f-1) néu trén (741 mg, 2,04mmol) va hén hop thu duoc duge khir khi. B sung
tetrakis(triphenylphosphin)paladi (236 mg, 0,204mmol) va xesi cacbonat (2,00g,
6,12mmol) vao hén hop phan tmg, va khudy hon hop thu dugc qua dém ¢ 100°C. B&
sung nudc vao hdn hop phan tmg, va tién hanh chiét bing etyl axetat, sau d6 1am khd
trén natri sulfat khan. Dung m6i dugc chung cht dudi 4p suét gidm va chét can dugc
tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 1:1) dé thu dugc metyl 2-
xyclopropyl—1-[4-(triﬂometyl)benzyl]-lH-imidazol-S-carboxylat (f-3) (ham luong 80,5
mg; hidu suét 12%).

(3) B6 sung hdn hop dung mdi chira THF (1ml) va metanol (1ml), dung dich nudc
(1,10ml, 4,38mmol) chtra 4 mol/l natri hydroxit vao dung dich chtra hop chét (-3) néu
trén (142 mg, 2,04mmol) va khudy hdn hop thu dwgc ¢ nhiét do trong phong trong 3
gitr. B sung 1 mol/l axit clohydric vao hdn hop phan tmg @2 trung hoa va tién hanh
chiét bing etyl axetat. Lép hitu co dugc ria 14n Iugt bing nudc va nude mubi bio hoa
va duoc 1am kho bing natri sulfat khan. Dung m6i dugc chung cht dudi 4p suit giam
va chit cin duoc tinh ché bing sic ky cft silica gel (clorofom:metanol = 10:1) dé thu
duge axit 2-xyclopropyl-1-[4-(triﬂomety1)benzyl]-lH-imidazol-S-carboxylic (f-4)
(ham luong 153 mg; hiéu sudt 100%).

(4) Bb sung metyl 4-aminometylbenzoat hydroclorua (f-5) (106 mg, 0,526mmol),
DIPEA (0,191ml, 1,10mmol) va HATU (183 mg, 0,482mmol) vao dung dich chira hop
chét (f-4) néu trén (136 mg, 0,438mmol) trong DMF (4,4ml), va khuiy hdn hop thu
duoc qua dém & nhiét d6 trong phong. Bd sung nudc vao hdn hop phan mg, va sau
khi chiét bing etyl axetat, 16p hitu co dugc rira 1An luot bing nudc va nude mubi bio

hoa. Lép hitu co dugc lam khod bing natri sulfat khan va dung mdi duge chung cét
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dudi 4p sudt giam. Chét cin dwgc tinh ché bing sic ky cot silica gel
(clorofom:metanol = 10:1) g8 thu dugc metyl 4-({2-xyclopropyl-1-[4-
(triﬂometyl)benzyl]-1H—imidazol-S-carboxamido}metyl)benzoat (f-6) (ham luong 178
mg; hiéu suit 89%).

(5) B sung N-iodosuxinimit (74 mg, 0,33mmol) va TFA (0,11ml) vao dung dich chira
hop chét (f-6) néu trén (50 mg, 0,11mmol) trong DMF (1,1ml), va khudy hén hop thu
duoc qua dém & 100°C. Hdn hop phan tng dugc 1am lanh dén nhiét do trong phong va
sau khi bd sung dung dich nude natri hydrocacbonat bao hoa, tién hanh chiét bing etyl
axetat. Lop hitu co dugc rira 1An luot bing nuée va nude mudi bio hoa va 16p hitu co
duoc 1am kho bing natri sulfat khan, Dung méi dugc chung cat dudi 4p sut giam.
Chét cin duoc tinh ché bing sic ky ¢t silica gel (clorofom:metanol = 10:1) dé thu
dugc  metyl 4-({2-xyclopropyl-4-iodo-1-[4-(triﬂometyl)benzy1]-lH-imidazol-S-
carboxamido} metyl)benzoat (f-7) (ham lugng 38 mg; hiéu sut 59%).

(6) B sung 2-metyl-3-butyn-2-ol (a-9) (0,018ml, 0,18mmol) va trietylamin (0,35ml)
vao dung dich chira hop chét (f-7) néu trén (35 mg, 0,060mmol) trong DMF (1,0ml).
H&n hop phan tmg duoc khit khi va b sung diclobis(triphenylphosphin)paladi (2,1 mg,
3,0 pmol) va d6ng iodua (1,1 mg, 6,0 pmol), sau d6 khudy & 50°C trong mot gid. Hon
hop phan tmg dugc 1am lanh dén nhiét d6 trong phong va sau khi bd sung dung dich
nu6e amoni clorua bdo hoa, tién hanh chiét bing etyl axetat. Lop hiru co duge lam kho
bing natri sulfat khan va dung mdi duge chung cht dudi 4p sut giam. Chét cin dugc
tinh ché bing séc ky cdt silica gel (clorofom:metanol = 10:1) dé thu dugc metyl 4-({2-
xyclopropyl-4-(3-hydroxy-3-mety1—1-butyn-1-yl)-1-[4-(triﬂomety1)benzyl]-lH-
imidazol-5-carboxamido}metyl)benzoat (f-8) (ham luong 23 mg; hiéu suét 70%).

(7) B6 sung hén hop dung mdi chira THF (0,30ml) va metanol (0,30ml), dung dich
nuée (0,10ml, 0,41mmol) chira 4 mol/l natri hydroxit vao dung dich chira hop chét (f-
8) néu trén (22 mg, 0,041mmol) va khudy hdn hop thu dugce & nhiét d6 trong phong
trong 3 gi®. Hon hop phén tmg dugc trung hoa béng 2 mol/l axit clohydric va sau khi
chiét bing clorofom, 16p hitu co dugc lam kho béng natri sulfat khan. Dung moi dugc
chung cét dudi ap sudt giam va chit cgn duoc tinh ché bang séc ky cdt silica gel
(clorofom:metanol = 10:1) 8 thu duoc axit 4-({2-xyclopropyl-4-(3-hydroxy-3-metyl-
1-butyn-1-yl)-1-[4-(triflometyl)benzyl]- 1H—imidazol—S-carboxamido }metyl)benzoic
(Hop chét 20) (ham lugng 22 mg; hiéu suit 100%).



27264

Str dung hop chit 20, phuong phép giéng nhu md ta & vi du 4 dugc dp dung dé
diéu ché hop chit 46.

Céc cong thirc ciu tric cta cac hop chét 20 va 46 va dit lidu trén céc dic tinh
ctia ching s& duoc thé hién dudi ddy theo bang 1.
Vidu9
Axit 4-({1-[2-(4-clophenoxy)etyl]-2-xyclopropyl-4-(3-metoxy-3-metyl-1-butyn-1-yl)-
1H-imidazol-5-carboxamido}metyl)benzoic (hop chét 47)
Hop chit 47 dugc didu ché theo so dd phan (g dugc m6 ta dudi day:
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(1) Bb sung NBS (1,27g, 7,12mmol) va 2,2’-azobis(isobutyronitril) (29 mg,
0,18mmol) vao dung dich trong cacbon tetraclorua (10ml) chira metyl 1-[2-(4-
clophenoxy)etyl]-1H-imidazol-5-carboxylat (g-1) (1,00g, 3,56mmol) nhu da thu dugc
theo cung phuong thirc nhu & cac vi du tir 1 dén 3, va khudy hdn hop thu duge & 60°C
trong 5 gio. HOn hop phén tmg duoc 1am lanh dén nhiét d9 trong phong va sau khi bd
sung dung dich nudc natri hydrosulfit bdo hoa, tién hanh chiét bing clorofom. Lép
hitu co duge rira 14n lugt bing dung dich nude natri hydrosulfit bdo hoa, nude va nuéce
mudi bio hoa va sau d6 dugc lérh kh6 bing natri sulfat khan. Dung mdi dugc chung
cAt dudi 4p sudt giam va chét cin dugc tinh ché bing sic ky cot silica gel (n-hexan:etyl
axetat = 1:1) d& thu duoc metyl 2-bromo-1-[2-(4-clophenoxy)etyl]-1H-imidazol-5-
carboxylat (g-2) (ham lugng 398g; hi¢u sut 31%).
(2) B4 sung hdn hop dung méi chira THF (1,4ml) va metanol (1,4ml), dung dich nudc
(2,7ml, 11mmol) chira 4 mol/l natri hydroxit vao dung dich chira hop chét (g-2) néu
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trén (388 mg, 1,08mmol) va khudy hdn hop thu dugc & nhiét d6 trong phong trong 3
gid. B& sung 2 mol/l axit clohydric vao hdn hop phan tmg, va chit rin két tia thu dugc
bang cach loc va rira béng nuée. Cac chét rin thu duoc duoc 1am kho dudi ap suAt
giam d& thu dugc axit 2-bromo-1-[2-(4-clophenoxy)etyl]-1H-imidazol-5-carboxylic
(g-3) (ham lugng 325 mg; hi€u sut 87%).

(3) B sung metyl 4-aminometylbenzoat hydroclorua (f-5) (220 mg, 1,09mmol),
DIPEA (0,397ml, 2,27mmol) va HATU (380 mg, 1,00mmol) vao dung dich chira hop
chét (g-3) néu trén (314 mg, 0,909mmol) trong DMF (9,1ml), va khudy hdn hop thu
dugc qua dém & nhiét d6 trong phong. B4 sung nudc vao hdn hop phan img, va tién
hanh chiét bing etyl axetat. Lép hitu co duge rira 14n luot bing nudc va nudc mudi
bdo hoa va duge lam khd bang natri sulfat khan. Dung méi dugce chung cat dudi &p
sudt giam va chét cin dugce tinh ché bing séc ky cot silica gel (clorofom:metanol =
10:1) dé thu dugc metyl 4-({2-bromo-1-[2-(4-clophenoxy)etyl]-1H-imidazol-5-
carboxamido}metyl)benzoat (g-4) (ham luong 398 mg; hi€u suit 89%).

(4) B sung N-iodosuxinimit (NIS) (399 mg, 1,77mmol) va TFA (0,41ml) vao dung
dich chira hop chét (g-4) néu trén (175 mg, 0,354mmol) trong DMF (3,5ml), va khudy
hén hop thu duge qua dém & 100°C. H3n hop phan tmg dugc lam lanh dén nhiét do
trong phong va sau khi bd sung dung dich nudc natri hydrosulfit bdo hoa, tién hanh
chiét bang etyl axetat. Lop hiru co duge rira 1An luot bing dung dich nudc natri
hydrosulfit bdo hoa, nudc va nude mubi bio hoa va sau d6 dugc lam khd bang natri
sulfat khan. Dung méi dugc chung cét dudi ap sudt giam va chit cin dugc tinh ché
bing séc ky cot silica gel (n-hexan:etyl axetat = 1:1) dé thu dugc metyl 4-({2-bromo-
1-[2-(4-clophen0xy)ety1]-4-iodo-lH-imidazol-5-carboxamido}metyl)benzoat (g-5)
(ham luong 88,8 mg; hidu suét 41%).

(5) B6 sung trietylamin (0,35ml) vao dung dich chira hop chét (g-5) néu trén (84,1 mg,
0,136mmol) trong DMF (1ml), va hdn hop thu duge duge khir khi. B4 sung 2-metyl-3-
butyn-2-ol (a-9) (0,023ml, 0,23mmol), diclobis(triphenylphosphin)paladi (4,8 mg,
0,0068mmol) va ddng iodua (2,6 mg, 0,014mmol) vao hdn hop phan ung, va khudy
hdn hop thu dugc & nhiét do trong phong trong 2 gid. B sung nuéc vao hdn hop phin
tng, va tién hanh chiét bang etyl axetat. Lép hitu co dugc rira 14n lugt bang nudc va
nude mudi bio hoa va duge 1am kho bing natri sulfat khan. Dung m6i duge chung ct

dudi 4p sult giam va chét cin dugc tinh ché bing séc ky cot silica gel (n-hexan:etyl
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axetat = 1:1) dé thu dugc metyl 4-({2-bromo-1-[2-(4-clophenoxy)etyl]-4-(3-hydroxy-
3-metyl-1-butyn-1-yl)-1H-imidazol-5-carboxamido} metyl)benzoat (g-6) (ham lugng
120 mg; hiéu suét 75%).

(6) Bb sung MsOH (0,028ml, 0,42mmol) vio dung dich chira hop chat (g-6) néu trén
(49 mg, 0,085mmol) trong metanol (1,0ml), va khudy hén hop thu duge & 60°C trong
5 gid. Hon hop phan tmg duoc 1am lanh dén nhiét d6 trong phong va sau khi b sung
dung dich nudc natri hydrocacbonat béo hoa, tién hanh chiét bing etyl axetat. L6p hitu
co duge rira 1An luot bing nudc va nudc mubi bio hoa va dugc 1am khoé bing natri
sulfat khan. Dung mdi dugc chung cht dudi 4p sudt giam va chét cin duoc tinh ché
bing sic ky cot silica gel (n-hexan:etyl axetat = 1:1) dé thu duoc metyl 4-({2-bromo-
1-[2-(4-clophenoxy)etyl]-4-(3-metoxy-3-metyl-l-butyn-1-y1)-1H-imidazol-5-
carboxamido}metyl)benzoat (g-7) (ham luong 38 mg; hi€u suit 76%).

(7) B sung hdn hop dung mdi chira 1,4-dioxan (1,0ml) va nuéce (0,10ml), monohydrat
cia axit xyclohexylboronic (g-8) (32 mg, 0,31mmol) vao dung dich chira hop chit (g-
7) néu trén va hdn hop phéan tmg dwgc khir khi. B sung xesi cacbonat (60 mg,
0,18mmol) va tetrakis(triphenylphosphin)paladi (7,1 mg, 6,1 pmol) va khudy hdn hop
thu dugc qua dém & 100°C. Hbn hop phan ung dugc lam lanh dén nhiét do trong
phong va sau khi bd sung dung dich nudc amoni clorua béo hoa, tién hanh chiét bang
etyl axetat. Lop hitu co duge rira 14n lugt bing nuéc va nudce mudi bio hoa va duge
]am khd bing natri sulfat khan. Dung méi dugc chung cht dudi 4p sudt giam va chét
cin dugc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 1:1) d& thu duoc
metyl 4-({1-[2-(4-clophenoxy)etyl]-2-xyclopropyl—4-(3-metoxy-3-metyl-1-butyn—1-
yl)-1H-imidazol-5-carboxamido} metyl)benzoat (g-9) (ham lugng 21 mg; hidu suAt
64%).

(8) Bd sung hdn hgp dung mdi chira THF (0,50ml) va metanol (0,50ml), dung dich
nude (46 pL, 0,19mmol) chira 4 mol/l natri hydroxit vao dung dich chira hop chét (g-
9) néu trén (20 mg, 0,037mmol) va khudy hdn hop thu dugc & nhiét d6 trong phong
trong 3 gid. Bb sung 2 mol/l axit clohydric vao hdn hop phéan tmg dé diéu chinh pH
dn khoang 5 va tién hanh chiét béng etyl axetat. Lép hitu co dugc rira 14n luot bing
nudc va nudc mudi bio hoa va duge 1am khd bang natri sulfat khan. Dung moi dugc
chung cét dudi 4p sudt giam va chit cin duoc tinh ché bing sic ky cot silica gel

(clorofom:metanol = 10:1) d8 thu duoc axit 4-({1-[2-(4-clophenoxy)etyl]-2-
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xyclopropyl-4-(3-metoxy-3-metyl-1-butyn-1-yl)- 1H-imidazol-5-

carboxamido }metyl)benzoic (hop chét 47) (ham luong 20 mg; hiéu suit 100%). Cong
thire cAu tric cta hop chat 47 va dit lidu trén dic tinh cta né s& duge thé hién dudi day
theo bang 1.

Vidu 10

Axit 4-{[2-clo-1-(4-flobenzyl)-4-(3-metoxy-3-metyl-1-butyn-1 -yl)-1H-imidazol-5-
carboxamido]metyl}benzoic (hop chét 56)

Hop chit 56 dugc diéu ché theo so dd phan tmg duge md ta dudi ddy:

Cong thirc 31
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(1) B sung PPh; (3,0g, 11mmol) va DIAD (2,2ml, 11mmol) vao dung dich
chtra metyl 4-imidazol carboxylat (a-1) (1,2g, 9,5mmol) va (4-flophenyl)metanol (h-1)
(1,2ml, 11mmol) trong THF (12ml), va khudy hdn hop thu dugc qua dém & nhiét do
trong phong. Dung m6i dugc chung cAt dudi 4p sut giam va bd sung etyl axetat va n-
hexan; cht rén thu dugc bing cach loc. Dung mdi trong chét loc dugc chung cit dudi
&p suit giam va chét cin duoc tinh ché bing sc ky cot silica gel (n-hexan:etyl axetat =
90:10 dén 50:50) d& thu dwoc metyl 1-(4-flobenzyl)-1H-imidazol-5-carboxylat (h-2)
(ham luong 1,6g; hidu sudt 73%).
2) Khudy dung dich hop chét (b-2) (1,6g, 7,0mmol) va NCS (1,0g, 7,7mmol) trong
DMF (11ml) dugc khudy qua dém & nhiét do trong phong. Vao hdn hop phan ung,
dung dich nuéc natri hydrocacbonat béo hoa duge bd sung va sau khi chiét bang etyl

axetat, 16p hitu co dugc rira bang nudc va nude mudi bdo hoa, sau d6 dugce 1lam khd
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trén natri sulfat khan. Dung mo6i trong 16p hitu co dugc chung cAt dudi ap sudt giam va
chit cin duoc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 90:10 dén
50:50) d& thu dugc metyl 2-clo-1-(4-flobenzyl)-1H-imidazol-5-carboxylat (h-3) (ham
luong 0,96g; hiéu suit 52%).

(3) Khudy dung dich chira hgp chét (h-3) néu trén (0,96g, 3,6mmol) va 1,3-dibromo-
5,5-dimetylimidazolin-2,4-dion (1,0g, 3,6mmol) trong DMF (7,0ml) qua dém & 60°C.
B4 sung thém 1,3-dibromo-5,5- dimetylimidazolin-2,4-dion (1,0g, 3,6mmol) vao dung
dich khudy, va khudy hdn hop thu dugc trong 4 gio. B4 sung dung dich nudc natri
thiosulfat bdo hoa va dung dich nudc natri hydrocacbonat bdo hoa vao hdn hop phan
(g, va tién hanh chiét bing etyl axetat; 16p hiru co dugc rira béng nudc va nude mubi
bdo hoa va sau d6 duge 1am kho bing natri sulfat khan. Dung mo6i trong 16p hiru co
duge chung cét dudi ap sult giam va chét cin dugc tinh ché bing séc ky cot silica gel
(n-hexan:etyl axetat = 90:10 dén 50:50) dé thu dugc metyl 4-bromo-2-clo-1-(4-
flobenzyl)-1H-imidazol-5-carboxylat (h-4) (ham luong 0,82g; hiéu sudt 66%).

(4) Dung dich chitra hop chét (h-4) néu trén (0,66g, 1,9mmol), ddng iodua (36 mg,
0,19mmol) va trietylamin (3,3ml, 24mmol) trong DMF (10ml) duoc khir khi va sau do,
bd sung l4n luot diclobis(triphenylphosphin)paladi (66 mg, 0,094mmol) va 2-metyl-3-
butyn-2-ol (0,55ml, 5,7mmol) va khudy hdn hop thu duoc qua dém & 60°C dudi khi
quyén argon. B6 sung nudc va etyl axetat vao dung dich khudy, va hdn hop thu duoc
duoc loc qua xelit; 16p hitu co trong chét loc duoc rira bang nude mudi bdo hoa va sau
d6 duge lam khd bing natri sulfat khan. Dung méi trong 16p hiru co dugc chung cét
dudi ap sudt giam va chit can dugce tinh ché bing séc ky cot silica gel (n-hexan:etyl
axetat = 70:30 dén 30:70) & thu dugc metyl 2-clo-1-(4-flobenzyl)-4-(3-hydroxy-3-
metyl-1-butyn-1-yl)-1H-imidazol-5-carboxylat (h-5) (ham lugng 0,45g; hiéu sudt
68%).

(5) B6 sung MsOH (0,41ml, 6,3mmol) vao dung dich chtra hop chit (h-5) néu trén
(0,45g, 1,3mmol) trong metanol (8,5ml), va khudy hén hop thu dugc & 60°C trong 2
gid. BS sung dung dich nu6c natri hydrocacbonat béo hoa vao hdn hop phén tng, va
sau khi chiét bang clorofom, 16p hiru co dugc lam khd béng natri sulfat khan. Dung
moi trong 16p hitu co duge chung cit dudi ap suit giam va chit cin duoc tinh ché
bing séc ky cot silica gel (n-hexan:etyl axetat = 90:10 dén 50:50) dé thu duogc metyl
2-clo-1-(4-flobenzyl)-4-(3-metoxy-3-metyl-1-butyn-1-yl)- 1H-imidazol-5-carboxylat
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(h-6) (ham luong 0,34g; higu suét 73%).

(6) Bb sung nho giot hdn hop dung méi chira THF (3,5ml) va metanol (3,5ml), dung
dich nudc (1,4ml, 2,8mmol) chira 2 mol/l natri hydroxit vao dung dich chira hop chét
(h-6) néu trén (0,34g, 0,94mmol) va khudy hdn hop thu duge & nhiét do trong phong
trong 2 gid. B sung 2 mol/l axit clohydric vao hén hop phan tmg d trong hoa va sau
d6 dung moéi dugc chung cit dudi ap sudt giam; bd sung clorofom va nudc vao chét
cidn, va 16p hitu co dugce lam kho bing natri sulfat khan. Dung mdi trong 16p hitu co
dugc chung cit dudi 4p suét giam dé thu dugc axit 2-clo-1-(4-flobenzyl)-4-(3-metoxy-
3-metyl-1-butyn-1-yl)-1H-imidazol-5-carboxylic (h-7) (ham luong 0,35g; hiéu suét
100%).

(7) Bb sung nho giot DIPEA (0,15ml, 0,83mmol) vao dung dich chira hop chét (h-7)
néu trén (0,12g, 0,33mmol) va metyl 4-aminometylbenzoat hydroclorua (f-5) (67 mg,
0,33mmol) trong DMF (1,5ml), va sau d6 bb sung HATU (0,14g, 0,37mmol) va khuiy
hdn hop thu dugc qua dém & nhiét 4o trong phong. B& sung nudc vao hdn hop phan
ttng, va tién hanh chiét bing etyl axetat; 16p hiru co duoc rira bing nudc mudi bio hoa
va sau d6 duoc lam khd bing natri sulfat khan. Dung méi trong 16p hitu co dugc
chung cét duéi ap sudt gidm va chit cin duoc tinh ché bing sic ky cdt silica gel (n-
hexan:etyl axetat = 70:30 dén 30:70) dé thu duoc metyl 4-{[2-clo-1-(4-flobenzyl)-4-
(3-metoxy-3-mety1-l-butyn-l-yl)-1H-imidazol-S-carboxamido]metyl}benzoat (h-8)
(ham Iuong 0,10g; hidu suit 63%).

(8) B sung nho giot hén hop dung mdi chira THF (24ml) va metanol (24ml), dung
dich nuéc (24ml, 96mmol) chita 4 mol/l natri hydroxit vao dung dich chira hop chét
(h-8) néu trén (4,8g, 9,6mmol) va khudy hén hop thu dugc & nhiét do trong phong
trong 5 gid. B6 sung 3 mol/l axit clohydric vao hdn hop phén {mg dé trung hoa va sau
d6 chét rén két taa thu duge bing cach loc dé thu duge axit 4-{[2-clo-1-(4-flobenzyl)-
4-(3-metoxy-3-metyl-1-butyn—l-yl)-lH-imidazol-S-carboxamido]metyl}benzoic (hop
chit 56) (ham luong 4,3g; hiéu sut 93%). Cong thirc cu triic cua hop chét 56 va dit
liéu trén dc tinh ctia n6 s& dugc thé hién dudi day theo bang 1.

(9) Theo cung cach thirc nhu vi du 10, hop chit 48 dn 55 va 57 ciing dugc liét ké
dudi day trong bang 1 duge diéu ché tir nguyén liéu ban diu twong tng. Ciing theo
cung cach thic nhu vi du 10, hop chit 58 va 59 ciing dugc liét ké dudi day trong bang

1 duoc didu ché tir nguyén liéu ban dau twong ung, voi diéu kién 12 phan tng chuyén
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héa nhém hydroxyl thanh nhém metoxy nhu tir hop chit (h-5) thanh hop chit (h-6)
khong dugc thuc hién.

Vidu 11
Axit 4-(1-{2-clo-4-(3-metoxy-3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-1H-
imidazol-5-carboxamido}xyclopropyl)benzoic (hop chit 42)
Hop chit 42 duoc diéu ché theo so dd phan tmg duge mé ta dudi day:

Cong thuc 32
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(1) Dung d1ch trong DMF (42ml) chira hop chit (a—4) (4,0g, 13mmol) nhu thu
duoc theo phuwong phap cta vi du 1 va 1,3-dibromo-5,5-dimetylimidazolin-2,4-dion
(7,2g, 25mmol) dugc khudy & 60°C trong 12 gid. B6 sung thém 1,3-dibromo-5,5-
dimetylimidazolin-2,4-dion (3,6g, 13mmol) vao dung dich khudy, va khudy hdn hop
thu duoc & 60°C trong 6 gid. Bd sung dung dich nudc natri thiosulfat bdo hoa va dung
dich nudce natri hydrocacbonat b3o hoa vao dung dich khudy, va tién hanh chiét bing
etyl axetat; 16p hitu co duogc rira bing nudc va nudce mudi bdo hoa va sau d6 dugc lam
kho bang natri sulfat khan. Dung méi trong 16p hitu co dugc chung cAt dudi 4p suét
giam va chit cin dugc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 97:3
dén 76:24) dé thu dugc metyl 4-bromo-2-clo-1-[4-(triflometyl)benzyl]-1H-imidazol-
5-carboxylat (h-9) (ham lugng 3,9g; hi¢u sudt 79%).

(2) Dung dich chira hgp chit (h-9) néu trén (0,30g, 0,77mmol), ddng iodua (14 mg,
0,075mmol) va trietylamin (1,5ml, 11mmol) trong DMF (4,5ml) dugc khit khi va sau
d6, bd sung lan luot diclobis(triphenylphosphin)paladi (53 mg, 0,075mmol) va 2-
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metyl-3-butyn-2-ol (a-9) (0,22ml, 2,3mmol) va khudy hdn hop thu duge qua dém &
60°C trong khi quyén argon. B& sung nudce va etyl axetat vao dung dich khudy, va hn
hop thu dugc dugce loc qua xelit; 16p hitu co trong chét loc dugc rira bing nudc mudi
bdo hoa va sau d6 dugc 1am khd bing natri sulfat khan. Dung méi trong 16p hitu co
duoc chung ct dudi 4p sult gidm va chét cin dugc tinh ché bing séc ky cot silica gel
(n-hexan:etyl axetat = 90:10 dén 30:70) @ thu dugc metyl 2-clo-4-(3-hydroxy-3-
metyl-l-butyn—1-yl)-1-[4-(triﬂometyl)benzyl]-1H-imidazol-5-carboxylat (h-10) (ham
lugng 0,22g; hidu suét 72%).

(3) B sung nho giot hdn hop dung méi chira THF (2ml) va metanol (2ml), dung dich
nuéc (0,55ml, 1,1mmol) of 2 mol/l natri hydroxit vao dung dich chira hop chit (h-10)
néu trén (0,22¢g, 0,55mmol) va khudy hén hop thu duoc ¢ nhiét do trong phong trong
mdt gid. B6 sung 2 mol/l axit clohydric vao hén hop phan tmg dé trung hoa va sau d6
dung m6i dugc chung cht dudi 4p suét gidm; clorofom va nudc dugce bd sung vio chit
cin va 16p hitu co duge 1am kho bing natri sulfat khan. Dung mdi trong 16p hitu co
duoc chung cAt duéi ap sudt giam d& thu duge axit 2-clo-4-(3-hydroxy-3-metyl-1-
butyn-l-yl)-1-[4-(triﬂometyl)benzyl]-lH-imidazol-S-carboxylic (b-11) (ham luong
0,21 g. hiéu suit 100%).

“4) B& sung nhé giot DIPEA (0,24ml, 1,4mmol) vao dung dich chira hop chét (h-11)
néu trén (0,21g, 0,55mmol) va metyl 4-(1-aminoxyclopropyl)benzoat (h-12) (0,12g,
0,60mmol) trong DMF (3,2ml), va sau do, bd sung HATU (0,23g, 0,60mmol) va
khuAy hén hop thu duge qua dém & nhiét do trong phong. B sung nude vao hdn hop
phan Ung, va tién hanh chiét bing etyl axetat; 16p hiru co dugc rira bing nudc mudi
bdo hoa va sau d6 dugc lam khd bing natri sulfat khan. Dung mdi trong 16p hitu co
duoc chung ct dudi 4p suit giam va chit cin duoc tinh ché bing sic ky cft silica gel
(n-hexan:etyl axetat = 70:30 dén 0:100) d& thu duge metyl 4-(1-{2-clo-4-(3-hydroxy-
3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-1H-imidazol-5-

carboxamido }xyclopropyl)benzoat (h-13) (ham luong 0,26g; hi¢u sut 84%).

(5) Vao dung dich chira hop chét (b-13) néu trén (98 mg, 0,18mmol) trong metanol
(2ml), bd sung MsOH (0,057ml, 0,88mmol) va khudy hén hop thu dugc qua dém &
60°C. B sung dung dich nudc natri hydrocacbonat bdo hoa vao hdn hop phan tmg, va
sau khi chiét bang clorofom, 16p hitu co dugc lam khd bang natri sulfat khan. Dung

mdi trong 16p hitu co duge chung cAt dudi 4p sult giam va chét can duoc tinh ché
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béng séc ky cot silica gel (n-hexan:etyl axetat = 70:30 dén 30:70) dé thu dugc metyl
4-(1-{2-clo-4-(3-metoxy-3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-1H-
imidazol-5-carboxamido}xyclopropyl)benzoat (h-14) (ham luong 96 mg; hi¢u suét
95%).

(6) B sung nho giot hdn hop dung méi chira THF (1ml) va metanol (1ml), dung dich
nuéc (0,25ml, 0,50mmol) chira 2 mol/l natri hydroxit vao dung dich chira hop chét (h-
14) néu trén (96 mg, 0,17mmol) va khudy hén hop thu duge & 50°C trong 2 gid. B
sung 1 mol/l axit clohydric vao hén hop phén tmg dé trung hoa va sau do, b6 sung etyl
axetat va 16p hitu co dugc lam khd bing natri sulfat khan. Dung mdi trong 16p hiru co
dugc chung cit dudi 4p sudt giam va tinh ché bing sic ky cot silica gel
(clorofom:metanol = 98:2 dén 90:10) thu duoc axit 4-(1-{2-clo-4-(3-metoxy-3-metyl-
1-butyn-1-yl)-1-[4-(triflometyl)benzyl]- 1H-imidazol-5-

carboxamido }xyclopropyl)benzoic (hop chét 42) (ham lwong 58 mg; hiéu sult 62%).
Cong thirc cAu truc ctia hop chét 42 va dit lidu trén dic tinh cua nd s€ duoc thé hién
dudi day theo bang 1.

Vidu 12

Axit 4-(1-{2-clo-4-(3-metoxy-3-metyl-1-butyn-1-yl)-1 -(4-metylbenzyl)-1H-imidazol-
5-carboxamido}xyclopropyl)benzoic (hop chit 67)

Hop chét 67 dugc diéu ché theo so d phan img duge md ta dudi day:

Cong thirc 33
,Br
N
7 OH
N ﬂ;N>=0 N-_-Br %OH 4
c—~ 1 oo N oX I a9 c1—< |
COEt . CO,Et CO,Et
04 DMF /@j z PdCly(PPhs),, CuI
EtsN, DMF
h-15 h-16

OH COzMe
N // HzN COZME
NaOH ag. c—~ | h-12 CI—< n
—_— N"cogH

THF, MeOH HATU, DIPEA
DMF

h-18

Z OMe
N CO,Me CO,H
4
MsOH o= I H KQ/ NaOH aq. o ] H
—_—— N —_—
MeOH /@J o THF, i-PrOH
h-20

(1) Khudy dung dich etyl 2-c10-1-(4-metylbenzyl)-1H-1m1dazol-5-carboxylat
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(h-15) (7,5g, 27mmol) va 1,3-dibromo-5,5-dimetylimidazolin-2,4-dion (20g, 67mmol)
trong DMF (67ml) & 60°C trong 5 gi®. B sung dung dich nuéc natri thiosulfat bao
hoa va dung dich nudc natri hydrocacbonat bdo hoa vao dung dich khudy, va tién hanh
chiét bing etyl axetat; 16p hitu co dugc rira bang nuéc va nude mubi bdo hoa va sau 6
dugc 1am khé bang natri sulfat khan. Dung méi trong 16p hitu co duge chung cét dudi
&p sut giam va chit ciin dwoc tinh ché bang séc ky cot silica gel (n-hexan:etyl axetat =
2:1) @ thu duoc etyl 4-bromo-2-clo-1-(4-metylbenzyl)-1H-imidazol-5-carboxylat (h-
16) (ham luong 5,6g; hiéu suit 58%).

(2) Dung dich hop chdt (h-16) néu trén (5,5g, 15Smmol), ddng iodua (29 mg,
0,15mmol) va trietylamin (32ml, 230mmol) trong DMF (0,65ml) duoc khir khi va sau
d6, bd sung 1an luot diclobis(triphenylphosphin)paladi (0,22g, 0,31mmol) va 2-metyl-
3-butyn-2-ol (a-9) (3,0ml, 31mmol) va khudy hdn hop thu duge & 90°C trong 20 gity
trong khi quyén argon. B sung dung dich nudc natri hydrocacbonat bdo hoa vao hén
hop khudy, va tién hanh chiét bing etyl axetat; 16p hitu co duge rira bing nudc va
nuée mudi bio hoa va sau d6 dwoc 1am kho bing natri sulfat khan. Dung moéi trong
16p hitu co duge chung cAt dudi 4p suft giam va chit cin duge tinh ché béng sic ky
cot silica gel (n-hexan:etyl axetat = 2:1) dé thu duoc etyl 2-clo-4-(3-hydroxy-3-metyl-
l-butyn-l-yl)-1-(4-mefy1benzy1)-lH-imidazol-S-carboxylat (h-17) (ham lugng 4,2g;
hi¢u suét 75%).

(3) B sung nho giot hdn hop dung méi chira THF (16ml) va metanol (16ml), dung
dich nuéc (14ml, 57mmol) chira 4 mol/l natri hydroxit vao dung dich chira hop chét
(h-17) néu trén (4,1g, 11mmol) va khudy hén hop thu dugc & nhiét do trong phong
trong 2 gid. BS sung 2 mol/l axit clohydric vao hén hop phan tmg dé trung hoa va chit
rén két tia thu duoc bing cach loc @ thu duge axit 2-clo-4-(3-hydroxy-3-metyl-1-
butyn-1-yl)-1-(4-metylbenzyl)-1H-imidazol-5-carboxylic (h-18) (ham lugng 3,8g; hiéu
suét 100%).

(4) B6 sung nho giot DIPEA (3,9ml, 22mmol) vao dung dich chira hop chét (h-18) néu
trén (3,0g, 8,9mmol) va metyl 4-(1-aminoxyclopropyl)benzoat (h-12) (2,0g, 11mmol)
trong DMF (22ml); sau d6, bd sung HATU (3,7g, 9,8mmol) va khudy hén hop thu
duoc qua dém & nhiét d9 trong phong. B sung nuéc viao hdn hop phan ung va sau d6
chit rin két tia thu dugc bing cach loc @ thu dugc metyl 4-(1-{2-clo-4-(3-hydroxy-3-
metyl-1-butyn-1-yl)-1-(4-metylbenzyl)-1H-imidazol-5-
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carboxamido }xyclopropyl)benzoat (h-19) (ham luong 4,2g; hi¢u suét 93%).

(5) B6 sung MsOH (2,6ml, 40mmol) vao dung dich chira hop chit (h-19) néu trén
(4,1g, 8,1mmol) trong metanol (20ml), va khudy hén hop thu duoc & 60°C trong 5 gid.
Hdn hop phéan tmg duoc bd sung vao dung dich nudc natri hydrocacbonat béo hoa va
chét rin két tha thu dugc béng cach loc; sau d6, tinh ché bing séc ky cot silica gel (n-
hexan:etyl axetat = 1:1), thu dugc metyl 4-(1-{2-clo-4-(3-metoxy-3-metyl-1-butyn-1-
yl)-1-(4-metylbenzyl)-1H-imidazol-5-carboxamido} xyclopropyl)benzoat (h-20) (ham
luong 3,3g; hiéu suit 78%).

(6) bd sung nho giot hdn hop dung moi chira THF (9ml) va isopropanol (9ml), dung
dich nué6c (7,8ml, 31mmol) chita 4 mol/l natri hydroxit vao dung dich chira hgp chét
(h-20) néu trén (3,3g, 6,3mmol) va khudy hén hop thu duge & 90°C trong 5 gid. B&
sung 2 mol/l axit clohydric vao hdn hop phan tmg, va chét rén két tha thu dugc bing
cach loc; sau d6, tinh ché bing sic ky cot silica gel (clorofom:metanol = 10:1), thu
dugc axit  4-(1-{2-clo-4-(3-metoxy-3-metyl-1-butyn-1-yl)-1-(4-metylbenzyl)-1H-
imidazol-5-carboxamido}xyclopropyl)benzoic (hgp chit 67) (ham luong 2,1g; hidu
suit 67%). Cong thirc cAu trac cla hop chit 67 va dit liéu trén dic tinh ctia n6 s& dugc
thé hién dudi day theo bang 1.

(7) Hop chét (h-19) dugc thuy phin theo cing phwong thie (6) cua vi du 12, tao ra
hop chét 68 dugc néu trong bang 1 dudi day.

Vidu 13

Axit trans-4-({1-[2-(4-clophenoxy)etyl]-2-(diflometyl)-4-(3-metoxy-3-metyl-1-butyn-
1-yl)-1H-imidazol-5-carboxamido} metyl)xyclohexancarboxylic (Hop chét 63)

Sau khi diéu ché hop chét (i-5) theo so dd phan tmg dwoc moé ta dudi day, cac
quy trinh giéng nhu d4 mo ta trong céc vi dy tir 1 dén 3 dugc st dung dé diéu ché hop
chét 63.

Cong thuc 34

Q

o) o}
/§8\\0Me /\;‘\OMe /\HLOMe /\RLOMe _ &}om
N NIS, AIBN gidi ozon Deoxo Flourit N

N

NN, — 7\/N\/\ t ~N0 —— \TN\/\ - N\/\o
CCy Pd(PPh3)s
é é - © i é o ©

cl cl Cl Cl Cl
g1 i-1 i-3 i-4 i-5

(1) Bb sung NIS (3,3g, 15mmol) va 2,2’-azobis(isobutyronitril) (0,12g,
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0,73mmol) vao dung dich trong cacbon tetraclorua (150ml) chua metyl 1-[2-(4-
clophenoxy)etyl]-1H-imidazol-5-carboxylat (g-1) (4,1g, 15mmol) thu duoc theo cing
céch thirc ciia cac vi du tir 1 dén 3, va khudy hdn hop thu dugc qua dém & 60°C. Hon
hop phan tmg 13n lugt duge ria bang dung dich nudc natri hydrocacbonat béo hoa va
dung dich nudc natri thiosulfat bdo hoa; sau khi chiét bing etyl axetat, 16p hitu co
duoc 1am kho bing natri sulfat khan. Dung mdi trong 16p hitu co duge chung cét dudi
&p suét giam va chit cin duoc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat =
1:1) @ thu dugc metyl 1-[2-(4-clophenoxy)etyl]-2-iodo-1H-imidazol-5-carboxylat (i-
1) (ham luong 3,7g; hidu suét 62%).

(2) B6 sung hdn hop dung méi chira 1,4-dioxan (9,0ml) va nude (2,0ml), pinacol este
clia axit vinylboronic (i-2) (0,63ml, 3,7mmol) vao dung dich chira hop chit (i-1) néu
trén (0,50g, 1,2mmol) va sau do hdn hop phén Umng dugc khir khi. B sung
tetrakis(triphenylphosphin)paladi (0,14g, 0,12mmol) va xesi cacbonat (1,2g, 3,7mmol)
vao hdn hop phan tng, va khudy hén hop thu dugc & 110°C trong 30 phut trong bng
ngung tu bing chiéu xa vi séng. B sung nudc vao hdn hop phan tng, va tién hanh
chiét bing etyl axetat; 16p hiru co duge rira bang nudc va sau d6 duge lam khé bang
natri sulfat khan. Dung méi trong 16p hitu co dugc chung cht dudi 4p sudt giam va
chét cin duge tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 1:1) dé thu
dugc metyl 1-[2-(4-clophenoxy)ety1]-2-viny1-lH-imidazol-S-carboxylat (i-3) (ham
lugng 0,16 mg; hiéu sult 42%).

(3) Dung dich chtra hop chét (i-3) néu trén (80 mg, 0,26mmol) hdn hop dung mdi chira
diclometan (1,3ml) va metanol (1,3ml) dugc tao bot béng ozon trong mot gid trong khi
khudy & -78°C. B6 sung dimetyl sunfua (96 pL) vao hdn hop phén tng, va sau d6 hdn
hop dugc ddt ¢ nhiét d6 trong phong va khudy trong 3 gio tiép theo. Dung mdi duogc
chung cit duéi ap sudt giam va chét cin dugc tinh ché bing séc ky cot silica gel (n-
hexan:etyl axetat = 1:1) d& thu duoc metyl 1-[2-(4-clophenoxy)etyl]-2-formyl-1H-
imidazol-5-carboxylat (i-4) (ham lugng 74 mg; hiéu suit 92%).

(4) Dung dich chira hop chét (i-4) néu trén (50 mg, 0,16mmol) trong diclometan
(0.81ml) duwoc 1am lanh dén 0°C. Bb sung etanol (5 pL) va bis(2-
metoxyetyl)aminosulfat triflorua (Deoxo Fluor®) (36 pL, 0,19mmol) vao dung dich
lanh, va khudy hdn hop thu dugc & 0°C trong 3 gidy. B sung nu6c vao hon hop phéan

g, va tién hanh chiét bang clorofom; 16p hitu co dugc rira béng nudc va sau d6 duoc
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]am kho bang natri sulfat khan. Dung mdi trong 16p hitu co dugc chung cat dudi 4p
sut giam va chét cin dugce tinh ché bing séc ky cot silica gel (n-hexan:etyl axetat =
1:1) dé thu dugc metyl 1-[2-(4-clophenoxy)etyl]-2-(diflometyl)-1H-imidazol-5-
carboxylat (i-5) (ham luong 45 mg; hi¢u suét 84%).

(5) Hop chét 63 thu dugc theo cung phuong phap nhu & cac vi du tir 1 dén 3 vaVidu
4, khac 13 hop chét (a-4) dugc thay bing hop chét (i-5).

Hop chét 64 thu dugc theo cing phuong phap nhu & cac vi du tir 1 dén 3 vavi
du 4, khéc 12 hop chit (a-4) duoc thay bing hop chit (i-5), va hop chét (a-6) duoc thay
bing hop chit (£-5). Cc cong thirc cu tric clia hop chét 63 va 64 va dir lidu trén cac
dic tinh cta ching s& dugc thé hién dudi day theo bang 1.

Viduy 14
Axit trans-4-({2-clo-1-[4-(diflometyl)benzyl]-4-(3-metoxy-3-metyl-1 -butyn-1-yl)-1H-
imidazol-5-carboxamido } metyl)xyclohexancarboxylic (Hop chét 60)

Sau khi tdng hop [4-(diflometyl)phenyl]metanol (j-3) theo so d6 phan tng
dwge mo ta dusdi ddy, phuong phap didu ché giéng nhu & vi du 10 dugce ép dung aé
didu ché hop chét 60.

Cong thirc 35

MeO-__O MeO HO
DAST LiAH4
—_— —

THF
0~ "H F”°F F"°F
1 j2 i3

Du6i diy md ta phuong phap diéu ché [4-(diflometyl)phenyl]metanol (j-3).
(1) Khudy dung dich metyl 4-formylbenzoat (j-1) (0,90g, 5,5mmol) trong
(dietylamino)sulfat triflorua (DAST) (3,6ml, 27mmol) qua dém & nhiét d6 trong phong.
Hdn hgp phan Gng dugc lam lanh dén 0°C va bd sung nho giot nude vao do. Tién hanh
chiét bang etyl axetat va 16p hitu co dugc rira béng nudc va sau d6 duge lam khd bing
natri sulfat khan. Dung mdi trong 16p hitu co dugc chung ct dudi 4p suét giam va
chét cin duoc tinh ché bing sic ky cot silica gel (n-hexan:etyl axetat = 1:1) @& thu
duoc metyl 4-(diflometyl)benzoat (j-2) (ham lugng 0,98g; hiéu suit 96%).
(2) Dung dich chtra hop chét (j-2) néu trén (1,0g, 5,4mmol) trong THF (27ml) dugc
]am lanh dén 0°C. B4 sung liti nhém hydrua (0,20g, 5,4mmol) vao dung dich lanh nay,
va khudy hdn hop thu dugc qua dém & nhiét do trong phong. B4 sung natri sulfat khan
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vao hdn hop phéan tmg, sau d6 loc qua xelit. Dung mdi trong chit loc dugc chung cit
dudi 4p suét giam dé thu duogc [4-(diflometyl)phenyl]metanol (j-3) (ham luong 0,60g;
hiéu suét 70%).
(3) Hop chét 60 thu dugc theo phwong phép gibng nhu & vi du 10, khac 1a hop chét (h-
1) dugc thay bing hop chat (j-3), va hop chét (£-5) dugc thay bing hop chét (a-6).
Cong thic cu tric cta hgp chit 60 va dit liéu trén dic tinh ctia né s& dugc thé hién
dudi day theo bang 1.
Vidu 15
Axit trans-4-({2-clo-1-[2-(4-clophenoxy)etyl]-4-(4-hydroxy-3,3-dimetyl-1-butyn-1-
y1)-1H-imidazol-5-carboxamido} metyl)xyclohexancarboxylic (hop chét 61)
(1) 1-{[2,2-Dimetyl-3-butyn-1-yl]oxy]metyl} -4-metoxybenzen (hop chét k-4)
Hop chét (k-4) duoc didu ché theo so dd phan tmg duoc mo ta dudi day:

Cong thure 36
E:OMe
OMe
PMBCI 4
NaH, TBA DMP KoCO
no X _on NeH TEAL pmso X _oH —— puso X0 KL% pugo Q
THF CH,Cl MeOH N
k1 k2 k3 k4

(2) Dung dich 2,2-dimetylpropan-1,3-diol (k-1) (1,0g, 9,6mmol) trong THF (120ml)
duge lam lanh dén 0°C va sau khi bd sung natri hydrua (60% trong dau, 0,38g,
9,6mmol), khudy hdn hop thu duge & 0°C trong 50 phit. Sau do, bd sung lan luot
tetra-n-butylamoni iodua (3,6g, 120mmol) va p-metoxybenzyl clorua (PMBCI) (1,5g,
9,6mmol), sau d6 khudy & nhiét do trong phong trong 6 gio. B6 sung dung dich nudc
amoni clorua b3o hoa vao hdn hgp phéan tng, va tién hanh chiét bing etyl axetat; sau
d6, dung moi trong 16p hitu co dugce chung ct dudi ap sult giam va chét cin dugc tinh
ché bang séc ky cot silica gel (n-hexan:etyl axetat = 70:30 dén 0:100) dé thu duoc 3-
[(4-mehoxybenzyl)oxy]-2,2-dimetylpropan-1-ol (k-2). (ham lugng 1,5g; hi¢u suét
70%).

(3) Bb sung periodinan Dess-Martin (3,4g, 8,0mmol) vao dung dich chira hop chét (k-
2) néu trén (1,5g, 6,7mmol) trong diclometan (33ml) dudi da lanh va khudy hdn hop
thu dugc & nhiét dd trong phong trong 4 gio. B6 sung natri thiosulfat bdo hoa vao hén
hop phan Ung, va sau khi chiét bing etyl axetat, 16p hiru co dugc 1am kho béng natri
sulfat khan. Dung mdi trong 16p hitu co duge chung cAt dudi 4p sudt giam va chit cin

duge tinh ché bing séc ky cot silica gel (n-hexan:etyl axetat = 80:20 dén 20:80) dé
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thu duge 3-[(4-metoxybenzyl)oxy]-2,2-dimetylpropanal (k-3) (ham luong 1,4g; hiéu
sut 95%).

(4) B6 sung kali cacbonat (1,3g, 9,5mmol) va dimetyl (1-diazo-2-
oxopropyl)phosphonat (0,66ml, 4,4mmol) vao dung dich chira hop chét (k-3) néu trén
(0,70g, 3,2mmol) trong metanol (13ml), va khudy hdn hop thu dugc & nhiét do trong
phong trong 2 gid. Bb sung etyl axetat vao hdn hop phan ung, va 16p hitu co dugc rira
14n Iugt bing nuéc va nudc mudi bio hoa va sau d6 duge 1am khd bing natri sulfat
khan. Dung mdi trong 16p hitu co dugc chung cAt dudi 4p sult giam va chit cgn dugc
tinh ché bang séc ky cot silica (n-hexan:etyl axetat = 80:20 dén 20:80) d& thu duoc 1-
{[2,2-dimetyl-3-butyn-1-ylJoxy]metyl}-4-metoxybenzen (k-4) (ham luong 0,66g; hiéu
sut 95%).

(5) Metyl trans-4-({2-clo-1-[2-(4-clophenoxy)etyl]-4-(4-hydroxy-3,3-dimetyl-1-butyn-
1-yl)-lH-imidazol-5-carboxamid0}metyl)xyclohexancarboxylat (hop chét k-6)

St dung hop chat (k-4) néu trén, phuong phap gibng nhu vi du 1 dugc 4p
dung dé didu ché metyl trans-4-[(2-clo-1-[2-(4-clophenoxy)etyl]-4-{4-[(4-
metoxybenzyl)oxy]-3,3-dimetyl-1-butyn-1-yl} -1H-imidazol-5-
carboxamido)metyl]xyclohexancarboxylat (k-3). Tiép theo, theo so d6 phan tng duoc
md ta dudi day, loai bd nhom p-metoxybenzyl khoi hop chit (k-5) néu trén dé tir d6
didu ché hop chét (k-6):

Cong thuc 37

OPMB

N COzMe TFA COzMe
— H _— —-< H
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k-5 k-6

(6) Bb sung nho giot TFA (0,17ml, 2,2mmol) vao dung dich chira hop chit (k-5) néu
trén (0,14g, 0,22mmol) trong diclometan (2,1ml), va khqu hdn hop thu duge ¢ nhiét
do trong phong trong 4 gio. B4 sung dung dich nudc natri hydrocacbonat béo hoa vao
hdn hop phan tng dé trung hoa va sau do, bd sung clorofom va 16p hitu co dugc lam
kho bang natri sulfat khan. Dung mdi trong 16p hitu co dugc chung cAt dudi ap sult
giam dé thu dugc metyl trans-4-({2-clo-1-[2-(4-clophenoxy)etyl]-4-(4-hydroxy-3,3-
dimetyl-1-butyn-1-yl)-1H-imidazol-5-carboxamido} metyl)xyclohexancarboxylat (k-6)
(ham lugng 83 mg; hiéu suét 70%).
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(7) Theo cung cich thirc nhu vi du 1(7), hop chit (k-6) duoc thuy phan dé diéu ché
hop chét 61.

Ciing theo cung céach thirc nhu vi du 15, hop chit 65 duoc didu ché tir nguyén
lidu ban dau twong tmg. Céc cdng thirc cAu trac cta hop chit 61 va 65 va dit liéu trén
céc dic tinh cua ching s& dugc thé hién dudi ddy theo bang 1.

Vidul6

trans-4-({2-clo-1-[2-(4-clophenoxy)etyl]-4-(4-metoxy-3,3-dimetyl-1 -butyn-1-
y1)-1H-imidazol-5-carboxamido} metyl)xyclohexancarboxylat (hop chit 62)

Hop chét (k-6) duoc tong hop & vi du 15 duge didu ché theo so' dd phan tmg
duoc md ta dudi day, didu ché metyl trans-4-({2-clo-1-[2-(4-clophenoxy)etyl]-4-(4-
metoxy-3,3-dimetyl-1-butyn-1-yl)-1H-imidazol-5-
carboxamido}metyl)xyclohexancarboxylat (hop chit k-7):

Cong thirc 38

N ‘\\\\COZMG
4
H
o MeBrNaH o— | NQ

k-7

(1) B4 sung natri hydrua (60% trong déu, 21 mg, 0,52mmol) vao dung dich
chtra hop chét (k-6) néu trén (0,14g, 0,25mmol) trong THF (2,4ml), va khudy hén hop
thu duge & 0°C trong 30 phut; sau do, bd sung bromometan (0,18ml, 0,37mmol) vao
hdn hop phéan ing ma sau d6 dugc khudy & nhiét d trong phong trong 4 gio. B6 sung
dung dich nuéc amoni clorua bdo hoa va clorofom vao hdn hop phan tng, va 16p hitu
co duge 1am kh6 bing natri sulfat khan. Dung moéi trong 16p hitu co dugc chung cht
dudi 4p sudt gidm @ thu dugc metyl trans-4-({2-clo-1-[2-(4-clophenoxy)etyl]-4-(4-
metoxy-3,3-dimetyl-1-butyn-1-yl)-1H-imidazol-5-
carboxamido}metyl)xyclohexancarboxylat (k-7) (ham luong 25 mg; hiéu sudt 18%).
(2) Theo ciing céch thirc nhu vi du 1(7), hop chét (k-7) duge thuy phan dé didu ché
hop chét 62. Cong thirc cAu triic ciia hop chit 62 va dit liéu trén déc tinh cia n6 s&
duoc thé hién dudi day theo bang 1.
Vidu 17

Axit 6-({2-clo-4-(3 -hydroxy-3-mety1—1-butyn-1-yl)-l-[4-(triﬂometyl)benzyl]-
1H-imidazol-5-carboxamido} metyl)nicotinic (hgp chit 6)
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Metyl 6-(aminometyl)nicotinat hydroclorua (1-2) dugc diéu ché theo so d6

phan tng dugc mo ta dudi day:

Cong thure 39
“HCl
socl
HzN | N 2 HZN | X
N\P>coH  MeOH N~Zco,Mme
11 12

(1) B4 sung thionyl clorua (0,950ml, 13,2mmol) vao dung dich chira axit 6-
(aminometyD)nicotinic (I-1) (201 mg, 1,32mmol) trong metanol (5,0ml), va khudy hén
hop thu duge qua dém & 70°C. Dung méi dwoc chung cht dudi 4p sudt giam dé thu
duoc metyl 6-(aminometyl)nicotinat hydroclorua (1-2) lam san phim tho.

(2) Hop chit 6 duoc diéu ché thep phuong phap giéng nhu & céc vi du 1 dén 3, khic 1a
hop chit (a-6) dugc thay béng hop chét (1-2). Cong thirc cAu tric ciia hop chit 6 va dit
liéu trén dic tinh ctia nd s€ dugc thé hién dudi day theo bang 1.

Vidu 18
trans-4-({2-clo-4-(3-hydroxy-3-metyl-1-butyn-1-yl)-1-[4-(triflometyl)benzyl]-1H-
imidazol-5-carboxamido}metyl)-1-(2H-tetrazol-5-yl)xyclohexan (hop chit 8)

(1) Trans-4-(2H-tetrazol-5-yl)xyclohexylmetanamin hydroclorua (m-3)

Hop chét (m-3) duoc diéu ché theo so @6 phan img dugc m6 ta dudi déy:
Cong thuc 40

*HCI
NaNj, NH4Cl  BocHN HCl HoN
BocHN —_— " - R }
", /N e, /N
"CN

DMF "NH  1.4-dioxan NH
N=N'N N=N

m-1 m-2 m-3

@)) B6 sung amoni clorua (1,01g, 18,9mmol) va natri azit (1,23g, 18,9mmol)
vao dung dich chira tert-butyl trans-4-xyanoxyclohexylmetylcarbamat (m-1) (1,50g,
6,29mmol) trong DMF (15ml), va khudy hdn hop thu duge & 140°C trong 5 gid dudi
khti quyén argon. Hon hop phan tmg duoc lam lanh dén nhiét dd trong phong va sau
khi bd sung nudc, tién hanh chiét bing etyl axetat. Lop hitu co dugc rira 1an luot bang
nuéc va nude mudi bio hoa va duoc 1am kho bang natri sulfat khan. Dung mdi dugc
chung cit duéi 4p sudt giam va chit cin dugc tinh ché bing sic ky cdt silica gel
(clorofom:metanol = 98:2 dén 90:10 ) dé thu dugc tert-butyl trans-4-(2H-tetrazol-5-
yl)xyclohexylmetylcarbamat (m-2) (ham luong 1,35g; hiéu suét 76%).

(2) B6 sung dung dich 1,4-dioxan (40ml, 160mmol) chira 4 mol/l hydro clorua vao
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dung dich chura hop chit (m-2) néu trén (1,35g, 4,80mmol) trong 1,4-dioxan (13ml),
va khudy hén hop thu dugc qua dém & nhiét dd trong phong. Dung mbi trong hdn hop
phan ung dugc chung cht dudi 4p sult gidm dé thu duoc trans-4-(2H-tetrazol-5-
yl)xyclohexylmetanamin hydroclorua (m-3) (ham lugng 1,09g; hi¢u sudt 100%).

(3) Hop chét 8 dugc diéu ché theo phwong phap gibng nhu & vi du 1, khac 1a hop chit
(a-6) duoc thay bing hop chat (m-3) néu trén.

Hop chit 7 cling dugc diéu ché theo phuong phap gibng nhu & vi du 1, khac 1a
4-(2H-tetrazol-5-yl)phenylmetanamin hydroclorua dugc didu ché theo cung céach thuc
nhu hop chét (m-3) dugc thé cho hop chit (a-6). Céc cdng thirc chu tric cia cac hop
chét nay 7 va 8 va dir liéu trén céc ddc tinh ca ching s€ dugc thé hién duéi day theo
bang 1.

Vidu 19

3-[4-({2-clo-4-(3 ~hydroxy-3-metyl-1-butyn-1-yl)-1 -[4-(triflometyl)benzyl]-
1H-imidazol-5-carboxamido} metyl)-phenyl]-1,2,4-oxadiazol-5(4H)-on (hop chit 9)

3-[4-(Aminometyl)phenyl]-1,2,4-oxadiazol-5(4H)-on hydroclorua (n-5) dugc

didu ché theo so dd phan ting dugc mo ta dudi day:

Cong thurc 41
*HCI Bocy0, Na;CO3 NHZOH BocHN
BocHN .
CH,C! DMSO OH
oN T oN n3 N
n-2
n-1
*HCI
HoN
etyl chloroformat BocHN HCI z N
D — N — =Ny
pyridin HN{) 1,4-dioxan HN{)
n-4 o n-5 ©

(1) B6 sung natri cacbonat (7,54g, 71,2mmol) vao dung dich chira 4-
aminometylbenzonitril hydroclorua (n-1) (5,00g, 29,7mmol) trong diclometan(167ml).
Hdn hop phan tmg dugc lam lanh dén 0°C va bd sung di-tert-butyl dicacbonat (7,57ml,
32,6mmol); hdn hop thu duoc duogc dit vao nhiét d6 phong dé khuéy qua dém. B6
sung nudc vao hdn hop phan tng, va tién hanh chiét bing etyl axetat. Lép hitu co
duoc rira 1an luot bing nudc va nude mudi bdo hoa va duge lam khod bang natri sulfat
khan. Dung mdi dugc chung cAt dudi 4p suét gidm va chét cin dugce tinh ché bing sic
ky cot silica gel (NH) (n-hexan:etyl axetat = 1:1) dé thu dugc tert-butyl 4-
xyanobenzylcarbamat (n-2) (ham luong 6,48¢g; hiéu suit 94%).

(2) Bb sung trietylamin (4,51ml, 32,4mmol) vao dung dich chia hydroxylamin
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hydroclorua (2,24¢g, 32,3mmol) trong dimetyl sulfoxit (10,6ml), va khu4y hén hop thu

duoc & nhiét dd trong phong trong mot gio. Mubi két tiia dugc loc va rira bing THF.

THF duoc chung cit dudi 4p sudt gidm va sau khi bd sung hop chit (n-2) néu trén
(1,50g, 6,46mmol), khudy hén hop thu duge & 75°C trong 15 giv. Hon hop phan tng
dugc lam lanh dén nhiét do trong phong va sau khi bd sung nudc, tién hanh chiét bing

etyl axetat. Lép hitu co dugc rira 14n lugt bing nudc va nuéc mudi bio hoa va duge

lam kho bing natri sulfat khan. Dung méi dugc chung cht duéi 4p sudt giam dé thu
duoc tert-butyl 4-(N’-hydroxycarbamimidoyl)benzylcarbamat (n-3) (ham luwong 1,70g;

hiéu suit 99%).

(3) Dung dich chira hop chét (n-3) néu trén (1,46g, 5,50mmol) trong pyridin (27,5ml)

dugc 1am lanh dén 0°C. B& sung etyl cloformat (0,550ml, 5,78mmol) vao dung dich
lanh, va sau khi khuy 1 gi& & 0°C, nhiét d6 phan tmg duge nang lén 100°C rdi khudy
tiép qua dém. Hon hop phan ng dugc lam lanh dén nhiét d6 trong phong va sau khi
bd sung nude, tién hanh chiét bang etyl axetat. L6p hitu co dugc rira 1an luot bing
nuée va nude mudi bio hoa va duge 1am kho bing natri sulfat khan. Dung méi dugc
chung cit duéi ap sudt giam va chét cin dugc tinh ché bing séc ky cot silica gel (n-
hexan:etyl axetat = 1:1) dé thu dugc tert-butyl 4-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-
3-yl)benzylcarbamat (n-4) (ham lugng 1,14g; hiéu suét 71%).

(4) B sung dung dich 1,4-dioxan (1,50ml, 6,00mmol) chtra 4 mol/l hydro clorua vao
dung dich chtra hop chét (n-4) néu trén (147 mg, 0,504mmol) trong 1,4-dioxan (1,5ml),
va khudy hén hop thu dugc & nhiét d6 trong phong trong mot gio. Dung mdi dugc
chung cét dudi &p sudt giam dé thu dugc 3-[4-(aminometyl)phenyl]-1,2,4-oxadiazol-
5(4H)-on hydroclorua (n-5) (122 mg, 100%).

(5) Hop chat 9 dugc didu ché theo phuong phép gibng nhu & vi du 1, khac 12 hop chit
(a-6) dugc thay béng hop chét (n-5). Céng thirc cAu tric cta hop chit 9 va di lidu trén

dic tinh cta né s& duoc thé hién dudi day theo bang 1.
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Bang 1-1

Hop
chit

Céng thitc ciu tric

NMR, Khéi luong

// OH

N «COH
CI_</ | N \/()
N N
o)
F3C©J

TH-NMR (CDCI3) 6: 0,95-1,05 (2H,
m), 1,33-1,48 (2H, m), 1,50-1,60
(1H, m), 1,63 (6H, s), 1,82-1,91 (2H,
m), 2,01-2,09 (2H, m), 2,18-2,30
(1H, m), 3,24 (2H, dd, J= 6,4, 6,4
Hz), 5,78 (2H, s), 7,20-7,28 (3H, m),
7,57 (2H, d, J= 8,2 Hz).

ESI-MS m/z: 524 (M-H)".

// OH

N COH
a— | H\/©/
N N
0]
|:3C/®J

TH-NMR (CD30D) é: 1,44 (6H, s),
4,56 (2H, s), 5,69 (2H, s), 7,31 (2H,
d,J=7,8Hz),737 2H, d, J=8,7
Hz), 7,63 (2H, d, J = 8,2 Hz), 7,95
(2H, d, J= 8,7 Hz).

ESI-MS m/z: 520 (M+H)".

// OH

N CO,H
o1y Y
N -
o E
F3C’®J

TH-NMR (DMSO-d6) d: 1,42 (3H, d,
J=6,9 Hz), 1,44 (3H, s), 1,46 (3H,
s), 5,00-5,08 (1H, m), 5,46-5,56 (2H,
m), 5,60 (1H, s), 7,22 2H, d, J=17,8
Hz), 7,42 (2H, d, J = 8,2 Hz), 7,65
(2H, d, J=8,2Hz), 7,83 2H, d, J=
8,2 Hz).

ESI-MS m/z: 534 (M+H)".

//OH

N COZH
c— || H KQ/
N N
o)
F3C/®)

TH-NMR (CD30D) ¢: 1,35-1,39 (4H,
m), 1,55 (6H, s), 5,63 (2H, s), 7,14
(2H, d, J=8,7 Hz), 7,27 2H, d, J=
7,8 Hz), 7,65 (2H, d, J= 8,2 Hz),
7,85 (2H, d, J= 8,2 Hz).

ESI-MS m/z: 546 (M+H)".
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Béang 1-2

TH-NMR (CD30D) : 1,40 (6H, s), 2,53
(3H, s), 4,50-4,54 (2H, m), 5,71 (2H, s),
7,16 (1H, d, J= 8,2 Hz), 7,21 (1H, s),
7,30 (2H, d, J= 8,2 Hz), 7,61 (2H, d, J=
8,2 Hz), 7,85 (1H, d, /= 7,8 Hz),
8,39-8,45 (1H, m).

ESI-MS m/z: 534 (M+H)".

g OH
N—” = _~_COH
6 c—< on |
N N

TH-NMR (CD30D) 6: 1,54 (6H, s), 4,88
(2H, 5), 5,70 (2H, s), 7,29 H, d, J=7.8
Hz), 7,38 (1H, d, J=5,5 Hz), 7,62 (2H,
d, =382 Hz), 8,49 (1H, d, J= 5,5 Hz),
9,02 (1H, s).

ESI-MS m/z: 521 (M+H)'".

TH-NMR (CD30D) ¢: 1,45 (6H, s), 4,58-
4,61 (2H, m), 5,70 (2H, s), 7,32 2H, d, J
= 8,2 Hz), 7,52 (2H, d, J= 8,7 Hz), 7,62
(2H, d, J= 8,2 Hz), 7,97 (2H, d, J= 8,7
Hz), 8,50-8,55 (1H, m).

ESI-MS m/z: 542 (M-H)".

TH-NMR (CD30D) ¢: 1,11-1,22 (2H,
m), 1,51-1,62 (8H, m), 1,62-1,73 (1H,
m), 1,89-1,97 (2H, m), 2,06-2,15 (2H,
m), 2,92-3,02 (1H, m), 3,21-3,27 (2H,
m), 5,70 H, s), 7,32 2H, d, J=7,8
Hz), 7,65 (2H, d, J= 8,2 Hz), 8,01-8,08
(1H, m).

ESI-MS m/z: 550 (M+H)".
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TH-NMR (DMSO0-d6) J: 1,39 (6H, s),
4,49 (2H, d, J= 6,0 Hz), 5,55-5,61 (3H,
m), 7,29 (2H, d, J=7,8 Hz), 7,45 (2H, d,
J= 8,2 Hz), 7,68-7,76 (4H, m), 8,64 (1H,
t, J= 6,4 Hz).

ESI-MS: m/z 558 (M-H)".

10

TH-NMR (CDCI3) : 0,92-1,05 (2H, m),
1,37-1,60 (9H, m), 1,82-1,91 (2H, m),
2,00-2,09 (2H, m), 2,20-2,32 (1H, m),
3,24 (2H, dd, J = 6,4, 6,4 Hz), 3,40 (3H,
s), 5,77 (2H, 5), 7,22 (1H, t, J = 6,0 Hz),
7,27 (2H, d, J= 8,2 Hz), 7,57 2H, d, J
= 8,2 Hz).

ESI-MS m/z: 540 (M+H)".

11

TH-NMR (CDCI3) 6: 0,93-1,04 (2H, m),
1,21 (3H, t, J= 6,9 Hz), 1,37-1,50 (2H,
m), 1,50-1,61 (7H, m), 1,82-1,92 (2H,
m), 2,00-2,10 (2H, m), 2,21-2,30 (1H,
m), 3,24 (2H, dd, J = 6,4, 6,4 Hz), 3,65
(2H, q, J= 7,0 Hz), 5,77 (2H, ), 7,21-
7,29 (3H, m), 7,57 (2H, d, J= 8,2 Hz).
ESI-MS m/z: 554 (M+H)".

12

TH-NMR (CDC13) 6: 0,93-1,07 (2H, m),
1,20 (6H, d, J = 6,4 Hz), 1,35-1,48 (2H,
m), 1,50-1,58 (7H, m), 1,83-1,91 (2H,
m), 2,01-2,09 (2H, m), 2,22-2,33 (1H,
m), 3,21-3,28 (2H, m), 4,03-4,14 (1H,
m), 5,77 (2H, s), 7,20-7,30 (3H, m),
7,58 (2H, d, J= 8,2 Hz).

ESI-MS m/z: 568 (M+H)".
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N
13 c—~ |
N

"H-NMR (CDCI3) é: 0,19-0,24 (2H, m),
0,53-0,57 (2H, m), 0,94-1,07 (3H, m),
1,37-1,47 (2H, m), 1,51-1,61 (7H, m),
1,81-1,90 (2H, m), 2,01-2,10 (2H, m),
2,22-2,32 (1H, m), 3,24 (2H, dd, J = 6,4,
6,4 Hz), 3,42 (2H, d, J= 6,9 Hz), 5,77
(2H, s), 7,21-7,29 (3H, m), 7,58 (2H, d,
J=28,2 Hz).

ESI-MS m/z: 580 (M+H)".

Béang 1-4
"TH-NMR (CDCI3) ¢: 0,95-1,08 (2H, m),
1,37-1,49 (2H, m), 1,50-1,62 (1H, m),
1,72 3H, s), 1,77 (3H, s), 1,85-1,92
A F oo | @ m), 1,98-2,09 2H, m), 2,21-2,32
4] cn—</N| H¢© (1H, m), 3,25 (2H, dd, J= 6,4, 6,4 Hz),

576 (2H, 5), 7,09 (1H, t, J= 5,7 Hz),
726 (2H, d, J=7,8 Hz), 7,57 QH, d, J
= 8,2 Hy).

ESI-MS m/z: 528 (M+H)".

N
15 c— || H
N N

0
FgC/U

OH

TH-NMR (CDCI3) é: 0,92-1,14 (8H, m),
1,34-1,47 (2H, m), 1,47-1,60 (1H, m),
1,72-1,90 (6H, m), 1,99-2,07 (2H, m),
2,21-2,30 (1H, m), 3,23 (2H, dd, J = 6,4,
6,4 Hz), 5,77 (2H, s), 7,22-7,29 (3H, m),
7,57 (2H, d, J= 8,2 Hz).

ESI-MS m/z: 554 (M+H)".
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OH

«CO2H
o oI g
N
0]
F3C/®)

"TH-NMR (CDCI3) 8: 0,94-1,07 (2H, m),
1,36-1,48 (2H, m), 1,49-1,60 (1H, m),
1,76-1,95 (6H, m), 2,00-2,08 (6H, m),
2,20-2,32 (1H, m), 3,24 (2H, dd, J= 6,4,
6,4 Hz), 5,77 (2H, s), 7,23-7,29 (3H, m),
7,57 2H, d, J= 8,2 Hz).

ESI-MS m/z: 552 (M+H)",

OH

17 N wCO2H
o~ 5 SO
N
0]
Fac’@)

'H-NMR (CDCI3) §: 0,92-1,05 (2H, m),
1,20-2,15 (17H, m), 2,20-2,35 (1H, m),
3,23 (2H, dd, J= 6,4, 6,4 Hz), 5,77 (2H,
s), 7,23-7,32 3H, m), 7,57 2H, d, J=
8,2 Hz).

ESI-MS m/z: 566 (M+H)".

Bang 1-5
OH
// “\\\COZH
| N\/O

"H-NMR (CDCI3) §: 0,91-1,05 (2H, m),
1,22-1,29 (3H, m), 1,33-1,47 (2H, m),
1,48-1,63 (7H, m), 1,83-1,91 (2H, m),
1,98-2,08 (2H, m), 2,19-2,30 (1H, m),
2,61 (2H, q, J=7,5 Hz), 3,22 (2H, dd, J
= 6,4, 6,4 Hz), 5,73 (2H, s), 7,08 (2H, d,
J=17,8Hz), 7,25-7,31 (1H, m), 7,55
(2H, d, J= 8,2 Hz).

ESI-MS m/z: 520 (M+H)".

N:
18 \—</ H
N
U 0
FiC
oM
N // 2 \\\\\COZH
19 \_</ l N \/O
N N
/@J o]
FiC

"H-NMR (CDC13) : 0,92-1,06 (2H, m),
1,22-1,31 (3H, m), 1,33-1,47 (2H, m),
1,48-1,60 (7H, m), 1,83-1,91 (2H, m),
1,98-2,10 (2H, m), 2,19-2,31 (1H, m),
2,61 (2H, q, J=17,5Hz), 3,22 (2H, dd, J
= 6,4, 6,4 Hz), 3,42 (3H, s), 5,73 (2H,
s), 7,08 2H, d, J= 7,8 Hz), 7,25-7,31
(1H, m), 7,55 (2H, d, J= 8,2 Hz).
ESI-MS m/z: 534 (M+H)".

-68-




27264

20

OH
N // CO.H
\ | \/@
N
ol
F3C

ZT

TH-NMR (DMSO-d6) - 0,85-0,89 (4H,
m), 1,36 (6H, s), 1,98-2,02 (1H, m),
4,48 (2H, d, J= 6,4 Hz), 5,50 (1H, s),
574 (2H, 5), 7,24 (2H, d, J= 7,8 Hz),
732 (2H, d, J=8,2 Hz), 7,70 (2H, d, J
— 8,3 Hz), 7,84 (2H, d, J = 8,2 Hz), 8,27
(1H, t, J = 6,4 Hz).

ESI-MS: m/z 526 (M+H)".

Béang 1-6

21

4
N

" oH
7 WCOH
(1 O
N
0o

"H-NMR (DMSO-d6) : 0,84-0,95 (2H,
m), 1,16-1,27 (2H, m), 1,45 (6H, s), 1,70-
1,74 (2H, m), 1,84-1,88 (2H, m), 2,10
(1H, tt, J= 12,1, 3,3 Hz), 2,26 (3H, s),
2,49-2,52 (1H, m), 3,07 H, t, J= 6,4
Hz), 5,44 (2H, s), 5,54 (1H, s), 6,99 (2H,
d,J=82Hz),7,13 2H, d, J= 8,2 Hz),
8,05 (1H, t, J= 6,0 Hz), 12,03 (1H, s).
ESI-MS m/z: 472 (M+H)".

22

4
N

P OMe
7 WCOH
(4 IO
N
0

"H-NMR (CDCI3) ¢: 0,92-1,06 (2H, m),
1,35-1,49 (2H, m), 1,49-1,60 (7H, m),
1,81-1,90 (2H, m), 2,00-2,10 (2H, m),
2,21-2,34 (4H, m), 3,25 (2H, dd, J= 6,4,
6,4 Hz), 3,39 (3H, s), 5,67 (2H, s), 7,06-
7,13 (5H, m).

ESI-MS: m/z 486 (M+H)".
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OH
7 «COLH
23 c— | H\/O
N N
@4 o

'H-NMR (DMSO-d6) 6: 0,84-0,95 (2H,
m), 1,16-1,29 (3H, m), 1,45 (6H, s), 1,70-
1,74 (2H, m), 1,84-1,88 (2H, m), 2,07-
2,15 (1H, m), 3,07 2H, t, J= 6,4 Hz),
5,47 (2H, s), 5,56 (1H, s), 7,16-7,20 (4H,
m), 8,04 (1H, t, J= 6,0 Hz), 12,04 (1H, br
s). ,

ESI-MS m/z: 476 (M+H)",

Cl

OH
// \\\\\COZH
24 c— | H\Q
N N
@4 o

"TH-NMR (CDCI3) d: 0,93-1,07 (2H, m),
1,36-1,48 (2H, m), 1,50-1,66 (7H, m),
1,84-1,92 (2H, m), 2,00-2,09 (2H, m),
2,22-2,32 (1H, m), 3,25 (2H, dd, J = 6,4,
6,4 Hz), 5,66 2H, s), 7,11 (2H, d, J= 8,2
Hz), 7,19 (1H, t, J = 6,0 Hz), 7,26-7,29
(2H, m).

ESI-MS m/z: 492, 494 (M+H)".

Bang 1-7
TH-NMR (CDCI3) §: 0,92-1,07 (2H, m),
1,35-1,49 (2H, m), 1,49-1,60 (7H, m),
1,81-1,91 (2H, m), 2,00-2,10 (2H, m),
// OMe
N «COzH | 2.21-2,40 (1H, m), 3,25 (2H, dd, J= 6,4,
25 c— | HJO
N N 6,4 Hz), 3,40 (3H, s), 5,67 2H, s), 7,13

(2H, d, J=8,7Hz), 7,17 (1H, t,J=6,0
Hz), 7,28 (2H, d, J= 8,2 Hz).
ESI-MS: m/z 506 (M+H) .
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26

"H-NMR (CDCI3) J: 0,93-1,06 (2H, m),
1,34-1,48 (2H, m), 1,49-1,58 (1H, m),
1,63 (6H, s), 1,82-1,90 (2H, m), 1,96-2,04
(2H, m), 2,19-2,28 (1H, m), 3,25 (2H, dd,
J= 6,4, 6,4 Hz), 3,66 3H, s), 5,77 (2H,
s), 7,19 (1H, t, J= 6,0 Hz), 7,35 (1H, d, J
=73 Hz), 7,43 (1H d, J= 7,8 Hz), 7,55
(1H, d, J=7,8 Hz).

ESI-MS m/z: 526 (M+H)".

27

'H-NMR (CDCI3) é: 0,93-1,06 (2H, m),
1,35-1,48 (2H, m), 1,53-1,63 (7H, m),
1,83-1,91 (2H, m), 2,00-2,08 (2H, m),
2,21-2,31 (1H, m), 3,25 (2H, dd, J= 6,4,
6,4 Hz), 5,70 (2H, s), 6,82-6,87 (1H, m),
6,92-6,99 (2H, m), 7,18-7,23 (1H, m),
7,24-7,31 (1H, m).

ESI-MS m/z: 576 M+H)".

28

TH-NMR (CDCI3) 6: 0,93-1,06 (2H, m),
1,34-1,48 (2H, m), 1,49-1,59 (7H, m),
1,82-1,90 (2H, m), 2,01-2,09 (2H, m),
2,21-2,32 (1H, m), 3,25 (2H, dd, J= 6,4,
6,4 Hz), 3,40 (3H, s), 5,71 (2H, s), 6,84-
6,89 (1H, m), 6,94-7,00 (2H, m), 7,18
(1H, t, J= 6,0 Hz), 7,24-7,31 (1H, m).
ESI-MS m/z: 490 (M+H)".
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Bang 1-8
'H-NMR (CD30D) ¢: 0,94-1,07 (2H,
m), 1,31-1,43 (2H, m), 1,51-1,61 (7H,
m), 1,78-1,86 (2H, m), 1,94-2,02 (2H,
// OH
2 - V(j«cozH m), 2,16-2,26 (1H, m), 3,18 (2H, dd, J=
Cl H
N N 6,4, 6,4 Hz), 5,56 (2H, s), 6,95-7,00
o

(1H, m), 7,09-7,16 (1H, m), 7,20-7,28
(1H, m), 7,96-8,02 (1H, m).
ESI-MS m/z: 494 (M+H)".

30

'H-NMR (CDCI3) ¢: 0,95-1,08 (2H, m),
1,36-1,49 (2H, m), 1,51-1,60 (7H, m),
1,84-1,93 (2H, m), 2,02-2,10 (2H, m),
2,23-2,33 (1H, m), 3,26 (2H, dd, J= 6,4,
6,4 Hz), 3,40 (3H, s), 5,66 (2H, s), 6,94-
6,99 (1H, m), 7,00-7,15 (2H, m), 7,22
(1H, t, J= 6,4 Hz).

ESI-MS m/z: 508 (M+H)".

31

'H-NMR (CDCI3) 6: 0,95-1,09 (2H, m),
1,37-1,50 (2H, m), 1,51-1,68 (7H, m),
1,85-1,93 (2H, m), 2,00-2,09 (2H, m),
2,22-2,32 (1H, m), 3,25 (2H, dd, J = 6,4,
6,4 Hz), 5,80 (2H, s), 7,26-7,31 (1H, m),
7,65 (1H, d, J= 8,2 Hz), 7,73 (1H, dd, J
=8,3, 1,8 Hz), 8,65 (1H, d, J= 1,8 Hz).
ESI-MS m/z: 527 (M+H)".
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32

WCOH
C|—<’N H\/(j
N

] N

'H-NMR (CDCI3) 6: 0,93-1,06 (2H, m),
1,34-1,48 (2H, m), 1,49-1,58 (1H, m),
1,63 (6H, s), 1,82-1,90 (2H, m), 1,96-
2,04 (2H, m), 2,19-2,28 (1H, m), 3,25
(2H, dd, J= 6,4, 6,4 Hz), 3,66 (3H, s),
5,77 (2H, s), 7,19 (1H, t, J= 6,0 Hz),
7,35 (1H, d, J="7,3 Hz), 7,43 (1Hd, J=
7,8 Hz), 7,55 (1H, d, J= 7,8 Hz).
ESI-MS m/z: 473 (M+H)".

Bang 1-9

33

TH-NMR (DMSO-d6) é: 0,92-1,03 (2H, m),
1,20-1,32 (2H, m), 1,46-1,55 (7H, m), 1,79-
1,94 (4H, m), 2,09-2,17 (1H, m), 2,19 (3H,
s), 2,29 (3H, ), 2,96 (2H, t, J= 7,4 Hz),
3,13 (2H, dd, J= 6,4, 6,4 Hz), 4,35 2H, t, J
=7,4 Hz), 5,58 (11, 5), 6,82 (2H, d, J= 6,8
Hz), 6,97 (2H, dd, J=1,8, 7,4 Hz), 7,04
(2H, d, J="7,4 Hz), 7,87 (1H, t, J= 6,0 Hz),
12,03 (1H, s).

ESI-MS: m/z 500 (M+H)".

34

Cl

N
c—< |
N

TH-NMR (DMSO-d6) J: 0,98-1,04 (2H, m),
1,19-1,24 (2H, m), 1,46-1,56 (7H, m), 1,78-
1,95 (4H, m), 2,08-2,20 (1H, m), 2,92 (2H,
t, J= 6,9 Hz), 3,12 (2H, dd, J= 6,4, 6,4
Hz), 4,42 (2H, t, J= 7,3 Hz), 5,58 (1H, s),
7,11 (2H, d, J=8,2 Hz), 7,34 QH, d, J=
8,2 Hz), 7,91 (1H, t, J= 6,0 Hz), 12,03 (1H,
s).

ESI-MS: m/z 504 (M-H)".
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35

7

N ‘\\\\C 02H
aLve
N N

o)

Cl

OMe

B

-NMR (DMSO-d6) 6: 0,95-1,04 (2H, m),
1,20-1,32 (2H, m), 1,46-1,55 (7H, m), 1,78-
1,92 (4H, m), 2,10-2,21 (1H, m), 2,91 (2H,
t,J=6,9Hz), 3,11 2H, dd, J=6,4, 6,4
Hz), 3,29 3H, s), 4,38 (2H, t, J= 6,9 Hz),
7,12 2H, d, J= 8,7 Hz), 7,34 2H, d, J=
8,3 Hz), 8,14 (1H, t, J= 6,0 Hz), 12,04 (1H,
s).

ESI-MS: m/z 520 (M+H)".

Bang 1-10

36

F4CO

"H-NMR (DMSO-d6) d: 0,98-1,04 (2H,
m), 1,19-1,24 (2H, m), 1,46-1,56 (7H,
m), 1,78-1,95 (4H, m), 2,08-2,20 (1H,
m), 2,92 (2H, t, J= 6,9 Hz), 3,12 (2H,
dd, J= 6,4, 6,4 Hz), 4,42 2H, t, J=17,3
Hz), 5,58 (1H, s), 7,11 2H, d, J=8,2
Hz), 7,34 (2H, d, J= 8,2 Hz), 7,91 (1H,
t, J=6,0 Hz), 12,03 (1H, s).

ESI-MS: m/z 556 (M+H)".

37

F4CO

'TH-NMR (DMSO0-d6) d: 0,92-1,03 (2H,
m), 1,20-1,31 (2H, m), 1,46-1,52 (7H,
m), 1,78-1,95 (4H, m), 2,10-2,18 (1H,
m), 2,96 (2H, t, J= 6,9 Hz), 3,11 (2H,
dd, J= 6,4, 6,4 Hz), 3,29 (3H, s), 4,39
(2H, t, J=6,8 Hz), 7,23 (2H, d, J=8,7
Hz), 7,29 (2H, d, J= 8,2 Hz), 8,15 (1H,
t, J= 6,0 Hz), 12,04 (1H, s).

ESI-MS: m/z 568 (M-H)".
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38

TH-NMR (DMSO-d6) 6: 0,90-1,00 (2H,
m), 1,19-1,29 (3H, m), 1,45 (6H, s),
1,78-1,89 (7H, m), 2,09 (3H, s), 2,10-
2,18 (2H, m), 2,21 3H, s), 3,12 QH, t, J
= 6,4 Hz), 4,28 (2H, t, J= 7,1 Hz), 5,56
(1H, s), 6,92-6,98 (3H, m), 8,04 (1H, t, J
= 6,0 Hz), 12,03 (1H, br s).

ESI-MS m/z: 512 (M-H)".

Bang 1-11

39

TH-NMR (DMSO-d6) J: 0,90-1,02
(2H, m), 1,18-1,32 (2H, m), 1,45-1,55
(7H, m), 1,78-1,92 (4H, m), 2,08-2,18
(1H, m), 3,11 (2H, dd, J=6,4, 6,4

WCOLH
v@ Hz), 421 (2H, t, J= 5,0 Hz) , 4,62

(2H, t, J= 5,0 Hz), 5,54 (1H, s), 6,89
(2H, d, J=9,2 Hz), 7,30 2H, d, J=
9,2 Hz), 8,02 (1H, t, J= 6,0 Hz),
12,02 (1H, s). '

ESI-MS: m/z 522 M+H)".

40

TH-NMR (DMSO-d6) 6: 0,91-1,02
(2H, m), 1,20-1,29 (2H, m), 1,45-1,55
(7H, m), 1,76-1,92 (4H, m), 3,09 (2H,

JO“\\\CozH dd, J= 6,4, 6,4 Hz), 3,28 (3H, 5), 4,20

(H, t, J= 5,0 Hz), 4,59 2H, t, J=
5,0 Hz), 6,89 (2H, d, J = 8,7 Hz),
731 2H, d, J= 8,7 Hz), 8,26 (1H, 1,
J=6,0 Hz), 12,02 (1H, s).

ESI-MS: m/z 536 (M+H)".
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41

OMe

N COZH
s
N N
LY o
F3C

"H-NMR (CDCI3) §: 1,38 (6H, s),
3,28 (3H, s), 4,64 (2H, d, J= 6,0 Hz),
5,80 (2H, s), 7,28 (2H, d, J= 8,2 Hz),
7,38 (2H, d, J= 8,7 Hz), 7,54-7,62
(3H, m), 8,07 (2H, d, J= 8,7 Hz).
ESI-MS m/z: 534 (M+H)".

42

OMe

KQC%H

ZT

N
c—< |
N

0]

"H-NMR (CDCI3) §: 1,39-1,47 (4H,
m), 1,55 (6H, s), 3,39 (3H, s), 5,74
(H, s), 7,19 (2H, d, J= 8,2 Hz), 7,28
(2H, d, J=8,2 Hz), 7,56 2H, d, J=
8,2 Hz), 7,83 (1H, s), 7,97 2H, d, J=
8,7 Hz).

ESI-MS m/z: 560 (M+H)".

Bang 1-12

43

OMe

N COzH
T
N N
o)
F3C’®J

"H-NMR (CDCI3) é: 1,57 (6H, s),
1,74 (6H, s), 3,44 (3H, s), 5,64 (2H,
s), 7,20 (2H, d, J= 7,8 Hz), 7,40 (1H,
s), 7,42 (2H, d, J= 8,7 Hz), 7,54 (2H,
d,J=7,8Hz), 8,01 2H, d, J=8,7
Hz).

ESI-MS: m/z 562 M+H)".

44

"H-NMR (DMSO0-d6) J: 1,36 (6H, s),
4,21 (2H, t, J= 5,0 Hz), 4,54 (2H, d,
J=6,0 Hz), 4,63 2H, t, J= 5,0 Hz),
5,52 (1H, s), 6,86 (2H, d, J=8,7 Hz),
7,29 (2H, d, J=9,2 Hz), 7,48 (2H, d,
J=38,3 Hz), 7,89 2H, d, J= 8,2 Hz),
8,65 (1H, t, J= 6,4 Hz).

ESI-MS: m/z 516 M+H)".
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45

"H-NMR (DMSO-d6) J: 1,34 (6H, s),
3,19 (3H, s), 4,20 (2H, t, J= 5,0 Hz),
4,52 (2H, d, J= 6,0 Hz), 4,62 (2H, 1,

J=5,0 Hz), 6,86 (2H, d, J=9,2 Hz),
7,29 (2H, d, J=9,2 Hz), 7,47 (2H, d,
J=38,7 Hz), 7,89 (2H, d, J= 8,7 Hz),
8,87 (1H, t, J= 6,0 Hz).

ESI-MS: m/z 530 (M+H)",

46

"H-NMR (CD30D) ¢: 0,95-1,00 (4H,
m), 1,38 (6H, s), 1,91-2,00 (1H, m),
3,29 (3H, s), 4,55 (2H, br, s), 5,80
(H, s), 7,27 (2H, d, J= 8,2 Hz), 7,35
(2H, d, J=8,2 Hz), 7,63 2H, d, J=
8,2 Hz), 7,94 (2H, d, J = 8,2 Hz).
ESI-MS m/z: 540 (M+H)",

Bang 1-13

47

TH-NMR (CDCI3) é: 1,03-1,08 (2H,
m), 1,12-1,17 (2H, m), 1,36 (6H, s),
2,08-2,18 (1H, m), 3,25 (3H, s), 4,33
QH, t, J=5,0 Hz), 4,67 H, d, J =
5,5 Hz), 4,89 (2H, d, J = 5,0 Hz),
6,76 (2H, d, J=9,2 Hz), 7,20 (2H, d,
J=9,2 Hz), 7,44 (2H, d, J = 8,2 Hz),
7,74 (1H, t, J= 5,5 Hz), 8,07 (2H, d,
J=28,2 Hz).

ESI-MS: m/z 536 (M+H)".
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48

OMe

N wCOH
o~ T 1 SO
N

0
F3COU

"H-NMR (CDCI3) é: 0,95-1,05 (2H,
m), 1,37-1,60 (9H, m), 1,83-1,92 (2H,
m), 2,01-2,10 (2H, m), 2,22-2,32
(1H,m), 3,26 (2H, t, J= 6,4 Hz), 3,40
(3H, s), 5,71 (2H, s), 7,12-7,29 (5H,
m).

ESI-MS m/z: 556 (M+H)".

49

OMe

N COzH
0 L LI

o
':3(30/®/)V

'H-NMR (CDCI3) d: 1,37 (6H, s),
3,27 3H, s), 4,65 (2H, d, J= 6,0 Hz),
5,66 (2H, s), 7,10 (2H, d, J= 8,2 Hz),
7,19 (2H, d, J=8,7 Hz), 7,31 (2H, d,
J=17,9Hz), 7,56 (1H, t, J= 5,7 Hz),
8,06 (2H, d, J=7,9 Hz).

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

50

OMe

N COZH
c— | H
N N

0o z
FﬁO’@J

'H-NMR (CDCI3) é: 1,50 (3H, s),
1,51 (3H, s), 1,59 (3H, d, J= 6,9 Hz),
3,38 (3H, ), 5,21-5,31 (1H, m), 5,60
(1H, d, J=15,6 Hz), 5,75 (1H, d, J =
15,6 Hz), 7,13 (2H, d, J= 8,2 Hz),
7,20 (2H, d, J= 8,6 Hz), 7,43 (2H, d,
J=8,2Hz), 7,48 (1H, d, J= 7,3 Hz),
8,08 (2H, d, J=8,2 Hz).

ESI-MS m/z: 564 (M+H)".
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Béang 1-14
'H-NMR (CDCI3) é: 0,95-1,05 (2H,
m), 1,37-1,48 (3H, m), 1,55 (6H, s),
1,85-1,89 (2H, m), 2,03-2,07 (2H,
\  OMe o m), 2,23-2,31 (1H, m), 3,25 (2H, t, J
51 C|—</N| HVO = 6,4 Hz), 3,40 (3H, s), 5,69 (2H, s),

6,48 (1H, t, JH-F = 73,7 Hz), 7,06
(2H, d, J=8,7 Hz), 7,17-7,22 (3H,
m).

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

52

"H-NMR (CDCI3) ¢: 1,38 (6H, s),
3,28 (3H, s), 4,66 (2H, d, J = 6,0 Hz),
5,71 (2H, s), 6,50 (1H, t, JH-F = 73,5
Hz), 7,07 2H, d, J= 8,2 Hz), 7,22
(H, d, J=8,7Hz), 7,39 H, d, J=
8,2 Hz), 7,55 (1H, t, J = 6,0 Hz), 8,07
(H, d, J= 8,2 Hz).

ESI-MS m/z: 532 (M+H)".

53

"H-NMR (CDCI3) 6: 0,95-1,05 (2H,
m), 1,37-1,48 (3H, m), 1,56 (6H, s),
1,85-1,89 (2H, m), 2,03-2,07 (2H,
m), 2,23-2,31 (1H, m), 3,25 2H, t, J
= 6,4 Hz), 3,40 (3H, s), 5,72 (2H, 5),
6,49 (1H, t, JH-F = 73,5 Hz), 6,95
(1H, s), 7,00-7,05 (2H, m), 7,19 (1H,
t, J= 6,0 Hz), 7,31 (1H, dd, J= 8,0,
8,0 Hz).

ESI-MS m/z: 538 (M+H)".
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54

"H-NMR (CDCI3) é: 1,39 (6H, s),
3,28 (3H, s), 4,66 (2H, d, J= 5,5 Hz),
5,74 (2H, s), 6,49 (1H, t, JH-F = 73,7
Hz), 6,98 (1H, s), 7,02-7,07 (2H, m),
7,32 (1H, dd, J = 8,0, 8,0 Hz), 7,39
(H, d, J=8,2 Hz), 7,56 (1H, t, J=
5,7 Hz), 8,07 (2H, d, J= 8,2 Hz).
ESI-MS m/z: 532 (M+H)".

Béang 1-15

55

"H-NMR (CDCI3) ¢: 0,95-1,05 (2H,
m), 1,37-1,59 (9H, m), 1,82-1,91 (2H,
m), 2,01-2,10 (2H, m), 2,22-2,31 (1H,
m), 3,26 (2H, t, J= 6,4 Hz), 3,40 (3H,
s), 5,67 (2H, s), 6,96-7,02 (2H, m),
7,14-7,22 (3H, m).

ESI-MS m/z: 490 (M+H)".

56

"H-NMR (CDCI3) d: 1,38 (6H, s),
3,27 (3H, s), 4,66 (2H, d, J= 5,5 Hz),
5,70 (2H, s), 6,99-7,04 (2H, m), 7,20-
7,23 (2H, m), 7,39 2H, d, J= 8,7
Hz), 7,54 (1H, t, J= 5,7 Hz), 8,07
(2H, d, J= 8,2 Hz).

ESI-MS m/z: 484 (M+H)".

57

"H-NMR (CDCI3) §: 1,50 (3H, s),
1,51 (3H, ), 1,59 (3H, d, J= 6,9 Hz),
3,38 (3H, s), 5,24-5,32 (1H, m), 5,57
(1H, d, J= 15,1 Hz), 5,70 (1H, d, J=
15,1 Hz), 6,94-6,99 (2H, m), 7,14-
7,21 (2H, m), 7,40-7,48 (3H, m), 8,08
(2H, d, J= 8,2 Hz).

ESI-MS m/z: 498 (M+H)".
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58

"H-NMR (CD30D) §: 1,53 (3H, s),
1,54 (3H, s), 1,60 3H, d, J= 6,9 Hz),
4,09-4,22 (2H, m), 4,65-4,75 (2H, m),
521 (1H, q, J= 6,9 Hz), 6,72 (2H, d,
J=9,6 Hz), 7,19 2H, d, J= 9,6 Hz),
7,54 (2H, d, J= 8,2 Hz), 7,99 (2H, d,
J=8,2 Hz).

ESI-MS m/z: 530 (M+H)".

Bang 1-16

59

// OH

N COzH
I
N N
o
0
Cl

"H-NMR (CD30D) 6: 1,41-1,51 (4H,
m), 1,55 (6H, s), 4,22 2H, t, J=5,3
Hz), 4,73 (2H, t, J= 5,0 Hz), 6,80
(H, d,J=9,8 Hz), 7,21 (2H, d, J =
9,6 Hz), 7,38 (2H, d, J=8,7 Hz),
7,92 2H, d, J= 8,5 Hz).

ESI-MS m/z: 542 (M+H)".

60

OMe

N wCOLH
T3 0
N N
0
F2HC

'H-NMR (CDCI3) &: 0,92-1,07 (2H,
m), 1,34-1,48 (2H, m), 1,48-1,62 (7H,
m), 1,80-1,91 (2H, m), 1,98-2,10 (2H,
m), 2,20-2,31 (1H, m), 3,24 (2H, t, J
= 6,4 Hz), 3,40 (3H, s), 5,75 (2H, s),
6,61 (1H, t, J= 56,3 Hz), 7,19 (1H, t,
J=5,7Hz), 7,24 2H, d, J= 7,8 Hz),
7,45 (2H, d, J=7,8 Hz).

ESI-MS m/z: 522 (M+H)".
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61

"H-NMR (CDCI3) : 0,95-1,08 (2H,
m), 1,27-1,50 (8H, m), 1,52-1,65 (1H,
m), 1,87-2,10 (4H, m), 2,20-2,34 (1H,
m), 3,25 2H, t, J= 6,4 Hz), 3,53 (2H,
s), 4,24 (2H, t, J= 5,0 Hz), 4,82 (2H,
t,J=4,8 Hz), 6,74 2H, d, J=9,2
Hz), 7,19 (2H, d, /= 9,2 Hz), 7,53
(1H, t, J= 6,0 Hz).

ESI-MS m/z: 536 (M+H)".

62

"H-NMR (CDCI3) 6: 0,91-1,05 (2H,
m), 1,28-1,66 (9H, m), 1,80-1,89 (2H,
m), 1,98-2,09 (2H, m), 2,20-2,31 (1H,
m), 3,22 (2H, t, J= 6,4 Hz), 3,31 (2H,
s), 3,40 (3H, s), 5,78 (2H, 5), 7,25
(H, d, J="7,8 Hz), 7,56 (11, t, J=
8,2 Hz).

ESI-MS m/z: 554 (M+H)".

Bang 1-17

63

"H-NMR (CDCI3) d: 0,98-1,12 (2H,
m), 1,38-1,51 (2H, m), 1,52-1,66 (7H,
m), 1,85-1,95 (2H, m), 2,02-2,12 (2H,
m), 2,22-2,34 (1H, m), 3,29 2H, t, J
= 6,4 Hz), 3,39 (3H, s), 4,27 (2H, t, J
= 5,3 Hz), 4,95 2H, t, J= 5,3 Hz),
6,74 (2H, d, J= 8,7 Hz), 6,91 (1H, t,
JH-F = 52,6 Hz), 7,20 2H, d, J=8,7
Hz), 7,34 (1H, t, J= 5,9 Hz).

ESI-MS m/z: 552 (M+H)".
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64

"H-NMR (CDCI3) 6: 1,38 (6H, s),
3,27 (3H, s), 4,28 (2H, t, J= 5,0 Hz),
4,69 (2H, d, J=5,9 Hz), 4,98 (2H, 1,
J=5,3Hz),6,73 2H, d, J=9,1 Hz),
6,91 (1H, t, JH-F = 52,6 Hz), 7,20
(2H, d,J=9,1 Hz), 7,45 2H, d, J =
7,8 Hz), 7,70 (1H, t, J= 5,9 Hz), 8,08
(2H, d, J=7,8 Hz).

ESI-MS m/z: 546 (M+H)".

65

N
c— |
N

o)
Fﬁ/@J

ZT

OH

e

\\\CozH

'H-NMR (CD30D) ¢: 0,92-1,03 (2H,
m), 1,28-1,61 (9H, m), 1,80-1,88 (2H,
m), 1,98-2,08 (2H, m), 2,20-2,30
(1H,m), 3,22 (2H, t, J= 6,4 Hz), 3,55
(2H, s), 5,77 (2H, s), 7,25 2H, d, J=
9,6 Hz), 7,46 (1H, t, J= 6,2 Hz), 7,56
(2H, d, J= 8,2 Hz).

ESI-MS m/z: 540 (M+H)".

66

OMe

N \\\\\C OZH
13 0
N N

o)
Meo@//

'H-NMR (CDCI3) 6: 0,95-1,05 (2H,
m), 1,37-1,48 (3H, m), 1,54 (6H, s),
1,85-1,89 (2H, m), 2,03-2,07 (2H, m),
2,24-2,30 (1H, m), 3,26 (2H, t, J=
6,4 Hz), 3,39 (3H, s), 3,77 (3H, 5),
5,64 (2H, s), 6,82 (2H, d, J= 8,7 Hz),
7,12 (1H, t, J= 6,2 Hz), 7,17 (2H, d,
J=38,7 Hz).

ESI-MS m/z: 502 (M+H)".
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Béang 1-18

"H-NMR (DMSO-d6) 9: 1,22-1,34 (4H,
m), 1,45 (6H, s), 2,32 3H, s), 3,28 (3H,
parl s), 5,37 (2H, s), 6,98 (2H, d, J= 8,2

N CO,H
67 C|—<’N | HKQ/ Hz), 7,10 (2H, d, J= 8,2 Hz), 7,17 (2H,
/@g 5 , d, J=82Hz), 7,73 (2H, d, J= 8,7 Hz),
9,15 (1H, s).
ESI-MS m/z: 506 (M+H)".

"H-NMR (DMSO-d6) ¢: 1,27-1,34 (4H,
m), 1,45 (6H, s), 2,31 (3H, s), 5,38 (2H,
/ OH s), 5,56 (1H, s), 6,97 (2H, d, J= 8,2

’ N CO,H
68 C|—</N | HKQ/ Hz), 7,10 2H, d, J= 8,7 Hz), 7,16 (2H,
/@; 5 d, J=8,2Hz), 7,74 (2H, d, J= 8,7 Hz),
8,97 (1H, s).
ESI-MS m/z: 492 (M+H)".

TH-NMR (DMSO-d6) J: 3,27 (3H, s),
4,31 (2, s), 4,48 (H, d, J= 6,0 Hz),

\ co,H | 5,56 (2H, 5), 7,30 (2H, d, J= 8,2 Hz),
4
69 c— | HVQ/ 7,35 (2H, d, J=8,2 Hz), 7,71 @H, d, J

i C,®) 0 ~8,2 Hz), 7,85 (2H, d, J= 8,2 Hz), 8,95
3

(1H, t, J = 6,0 H).
ESI-MS m/z: 506 (M+H)".

Vi du thtr nghiém 1 o

Thir nghiém danh gia hoat tinh d6i khang thu thé EP4 & chudt bing Phuong
phép thir nghi€ém béo céo

Budc du tién 13 nhan dong vo tinh thu thé EP4 & chudt. Téng RNA dugc
chiét tir than cua chudt. Véi téng RNA duoc sir dung 1am mAiu, gen thu thé EP4 chudt
duoc nhin dong vo tinh bing RT-PCR va ving bién ddi ctia né duoc tich hop vao
pShooter vecto bidu hién (Invitrogen) dé bao ché vecto biéu hién thu thé EP4 cua
chudt (ratEP4-pShooter).

O budce tiép theo, té bao biéu hién thu thé EP4 ctia chudt duoc st dung trong

thir nghiém bdo cdo. Té bao COS-7 (chiét tir than ctia Cercopithecus aethiops) duge
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nudi cdy trong Dulbecco's Modified Eagle Medium (DMEM) (dugc thé bing 10%
huyét twong tir nhau thai bo) trong binh thét cd nudi cdy t& bao 75 cm?. Sau khi té bao
sinh s6i dén trang thi mang nho, méi trudng dugc loai bd va rira bing nudc mudi sinh
ly duge dém bang phosphat (PBS). Trypsin-EDTA va méi trudng ting trudng duoc st
dung dé khoi phuc t& bao, ma sau d6 duoc quay ly tam. Chét ndi bé mat bi loai bé va
céc té bao dugc tao huyén phi trong DMEM. Huyén dich té bao dugc gieo cdy trén dia
96 16 c6 mat d6 2x10* té bao/100 pL/15 va dugc nudi ciy. DMEM duoc tron véi thubc
thtr Plus, Lipofectamin 2000, vecto biéu hién thu thé EP4 ctia chudt (ratEP4-pShooter)
va vecto bdo cao CRE-LUC (CLONTECH) dé bao ché dung dich chuyén nap. Ba gits
sau khi gieo ciy t& bao, 50 pL méi trudng bi loai bd va bd sung 50 uL/1§ chira dung
dich chuyén nap, sau d6 nudi ciy qua dém. Té bao d6i ching 4m duogc bio ché sir
dung pShooter thay cho vecto biéu hién thy thé. Té bao duge gieo céy trén dia c6 96 16
cho thir nghiém béo céo va dwoc nudi cly.

Moi trudong trén dia 96 16 dwoc loai bd va bd sung hop chit thir nghiém &
lwong 50 pL/15. Sau khi nudi ciy ca. 30 phit, bd sung dung dich PGE, (2x10"® mol/I)
mdt lvong 50 pL/13 (ndng @ dich cia PGE,: 1x10® mol/l). Lam dbi chung ty do
PGE,, céc 15 dugc bd sung mdi trudng thir nghiém véi mot luong 50 pL/18. Khoang ba
gi® sau, moi truong bi loai bd va thir nghi€ém bdo cdo duge thuc hién theo quy trinh
kém theo kit Steady-Glo Luciferase Assay System. Cuong d6 4nh séng dugc do bing
may doc vi dia (Fusion-FPa, PerkinElmer) va hoat tinh dbi khang thu thé EP4 (%)
dwoc xac dinh bing cong thic tinh dudi day:

Hoat tinh d6i khang thu thé EP4 (%) = [1 — (RLU(A,X) — RLU(0))/(RLU(PGE,) —
RLU(0))] x 100

RLU(A,X): Cudng d6 anh sang thé hién trong cac don vi phat quang tuong timg (RLU)
cho trudng hop cé hai hop chat thir nghiém (A) X (mol/l) va PGE, 10™® mol/I dugc bd
sung; |

RLU(PGE,): Cudng d6 4nh sang cho trudng hop chi PGE, 10® mol/l dwgc b sung;
RLU(0): Cudng d6 4nh sang cho truong hop khéng c6 hop chit thir nghiém ciing
khong c6 PGE, dugc bd sung.

Ngoai ra, dudng cong liéu lugng-phan tmg dugc 14p tir céc hoat tinh dbi khéng
thu thé EP4 & cc ndng d6 khic nhau ctia mdi hop chét thir nghiém va str dung cong

thirc gin dang dusi day, ICso (ndng d6 ctia hop chét thir nghiém can thiét d Gc ché
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hoat tinh gy ra PGE, bing 50%) duoc tinh toan d& x4c dinh cudng d6 cia hoat tinh
d6i khang thu thé EP4 cta hop chit. Cac két qua dugce thé hién & bang 2:

Y = Day + (Dinh - Day)/{1 + 10(LogICs —~ LogX)}

Pay: 0

Pinh: 100

X: Nong d6 cta hop chit thir nghiém (mol/l)

Y: Hoat tinh d6i khang thu thé EP4 (%)

Béng 2
Bang 2: Cudng d6 cta hoat tinh d6i khéng thu thé EP4
Hop chat sb ICsg
(nmol/l)
1 23,8
2 14,1
4 3,0
10 10,9
16 7.3
20 64,6
21 26,4
22 11,8
39 35,0
40 9,5
41 8,4
42 1,7
44 17,5
45 5,1
47 34,7
50 1,1
51 7,9
52 7,9
54 16,1
56 49,9
60 10,2
61 26,6
64 26,1
67 2,1
68 6,1
(Céc tri s 1a timg s trung binh hinh hoc cta ba trudng hop.)
Vi du thir nghi€m 2

Thir nghiém dénh gi4 hiéu qua khéng viém trén mau pht chin do carrageenin
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O chuot

Dong vat 13 chudt duc Wistar (7 tudn tudi). Thé tich ciia chin sau bén phai
chudt duge do bang méay do thé tich chan (PLETHYSMOMETER, Ugo Basile Model
7141 hodc 7150). Mot gio sau khi sir dung hop chét thir nghiém qua dudong miéng &
lidu lwong 10 mg/5ml/kg, nhém dugc xir ly carrageenin dugc cho dung dung dich
carrageenin 1% trong lugng/thé tich va nhém khéng duoc xir 1y carrageenin dugc cho
ding nuéc chung cit, m&i nhém duoc tiém dudi da vao chin sau bén phai & lidu luong
0,1ml. Bén gior sau khi xtr 1y bang carrageenin (hodc nudc chung cét), thé tich chan
duogc do dé tinh toan sy thay dbi & thé tich chan so véi tri s6 truée khi didu tri. Hiéu
qua khang viém ctia hop chét thir nghiém dwoc x4c nhan bing cch sir dung chi sb
phin trim khing viém & chén chudt (xem dué6i day). O cic miu thi nghiém nay,
Cerecoxib (chét (rc ché COX c6 ban sin 1a chit chdng viém/giam dau) dugc st dung
lam d6i ching duong. Cerecoxib, khi dugc st dung trong cdc mAu ndy, di bidu hién
higu qua t8i da & cac liéu lwong tir 10 d&n 30 mg/kg va phén trim khang viém & chan
chudt nhur x4c dinh duéi day c6 cac tri s tir 32 dén 37 (%) dat muc hidu qua t6i da:
phan trim khéng viém & chin chudt (%) = [(thay ddi thé tich chan & nhém dbi chimg —
thé tich chan & mdi nhém duge xir 1y)/( thay ddi thé tich chin & nhém dbi chimg —
thay dbi thé tich chdn & nhém khéng duoc xir Iy)] x 100

Céc két qua ctia hop chét theo sang ché dugc thé hién ¢ bang 3. Hop chét 4-
alkynylimidazol theo sang ché dwoc x4c nhan cé hidu qua khang viém xét vé& chi sé

phén trim khang viém & chin chudt.
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Béang 3
Bang 3: Hiéu qua khéng viém trén miu phii chan do carrageenin & chudt
Hop chit s6 Chi s6 phéan trim
khang viém & chan
chudt (%)
10 26
22 19
39 22
40 29
42 28
47 26
(Céc tri s6 12 s6 trung binh cta céc trudng hop tir 5 dén 8.)

Vi du thr nghi€ém 3

Thir nghiém danh gid hi€u qua gidm dau trén ching ting cam giac dau do
carrageenin & chudt

DPong vat 1a chudt duc SD (5 tudn tudi). Trude khi xtr Iy bing carrageenin
(hodc nudc chung cét), chudt duge do ngudng cam thu dau & chin sau bén phai bang
phuong phép Randall-Selitto va chia thanh nhém dugc xi ly carrageenin va nhom
khong duge xir Iy carrageenin nhung ddng nhét vé& ngudng cam thu dau. Nhém duogc
xit ly carrageenin dwgc cho dimg dung dich carrageenin 1% trong lugng/thé tich va
nhém khdng duge xir Iy carrageenin dwgc cho ding nuéc chung cit, mdi nhém duge
tiém dudi da vao chin sau bén phai & liéu luong 0,1ml. Nim gid sau khi xir 1y, tién
hanh do ngudng cdm thy dau va ting con chuft c6 ngudng giam dugc chon va gom
nhém sao cho trong nhém khong c6 su khic biét vé ngudng. Sau gior sau xir 1y, mdi
hop chat thir nghiém dugc sir dung bing dudng miéng & lidu lugng 10mg/Sml/kg.
Nhom dbi chimg duge sit dung metylxenluloza 0,5%. Hai gio sau khi st dung hop
chit thir nghiém (8 gid sau diéu tri), tién hanh do ngudng cam thu dau. Pong vét &
nhém str dung hop chét thir nghiém c6 ngudng cam thu dau 16n hon [(ngudng cam thu
dau trung binh cia nhém ddi ching) + 2 x @6 1éch tidu chudn] duoc tim thiy 1 “dong
Vat 6 hiu qua” va do phin trim hiéu qua ciia m3i hop chit,

Céc két qua duoc thé hién & bang 4. Hop chit 4-alkynylimidazol theo sang ché

dugc xéc nhan c6 hi€u qua gidm dau trén co s¢ xem xét phan tram hiéu qua.
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Bang 4: Hi€u qua gidm dau trén ching ting cam giac dau do Carrageenin & chudt

Hop chit s6 Phan trim hiéu qua
(%)
10 100
22 83
39 100
40 100
42 83
44 50
45 50
47 67
67 100
(Céc tri s6 1a s trung binh cta cac truong hop tir 5 dén 7)

Vi du thir nghiém 4
Thir nghi€ém déanh gid hiéu qua khang viém va giam dau trén ching viém khép do ta
dugc & chudt

Dong vat 1a chudt duc Lewis (6 tudn tudi). Dung dich ta duoc (2 mg/mL) dugc
tiém trong da vao ban chan sau bén trai ctia mdi dong vat & lidu lugng 0,1ml @ tao
méu viém khép. Po thé tich chan bing may do thé tich chan (PLETHYSMOMETER,
Ugo Basile Model 7141). Dé dénh gi4 ngudng dau, sir dung dung cu do vira v6i ving
thu cam cua Pressure Application Measurement (PAM, Ugo Basile Model 38500) dé
chuyén gang ban chan chudt 1én cao (dorsiflexion) dén khi c6 biéu hién dau hodc
khong thoai mai (vocalization) va tién hanh do luong tai. Tam ngay sau khi dugc xt ly
ta dugc, do thé tich chan va ngudng dau ctia mdi ban chan dwoc didu tri va dong vat
duoc gom nhém @ sir dung hop chit thir nghiém qua duong miéng (0,3 mg/kg) trong
9 ngay theo liéu trinh m&i ngiy mot 14n bit dau tir ngay 9 va két thiic ngay 17 sau khi
diéu tri. O ngay 18 sau didu tri, tién hanh do thé tich chan va ngudng dau ctia mdi chan
khong duoc diéu tri.

Hiéu qua khang viém ctia hop chét thir nghiém dugc x4c nhan sir dung chi sb
phéan trim triét tiéu ching phi chan dang.
Phén trdm triét tiéu ching phi chan (%) = [(thay ddi thé tich chan & nhém déi ching —
thé tich chan & m&i nhém diéu tri)/(thay dbi thé tich chan & nhém déi chimg — thay dbi
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thé tich chan & nhém khong didu tri)] x 100

Déi v6i hidu qua giam dau, dong vat trong nhém hop chit ma c6 ngudng thu
cam dau 16n hon [(ngudng thy cim dau trung binh ctia nhém d6i ching) + 2 x d¢ léch
tiéu chudn] duoc phat hién 1 “ddng vat c¢6 hiéu qua” va phin trim hiéu qua ctia mdi
hop chét duoc tinh.

Két qua v& hidu qua chdng viém duoc thé hién & bang 5 va két qua vé hiéu qua
giam dau dugc thé hién & bang 6. Hop chét 4-alkynylimidazol theo séng ché dugc xac
nhdn c6 hiu qua chng viém xét trén chi s§ phén trim triét tiéu ching phu chén, va

hi€u qua giam dau xét trén phan trdm hiéu qua cta ching.

Bang 5
Bang 5: Hi¢u qua chéng viém trén chimg viém khép do ta duge & chudt
Hop chét s6 Phén trim triét tiéu
chimg phu chén (%)
1 54
2 21
10 82
21 53
22 90
42 88
(Céc tri s6 12 s6 trung binh cta cac trudmg hop tir 8 dén 10)
Béang 6
Bang 6: Hi¢u qua giam dau trén chimg viém khép do ta duge & chudt
Hop chat b Phan trdm hiéu qua
()
1 30
2 38
10 | 78
21 20
22 60
42 90

(Céc tri 6 1a s6 trung binh cia cac truong hop tir 8 dén 10)
Vi du thir nghiém 5
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Thir nghiém danh gid hi€u qua gidm dau trén ching dau khdp do axit
monoiodoaxetic & chudt

DPong vit 1a chudt duc SD (6 tudn tudi). Tiém axit monoiodoaxetic (MIA) véo
trong khop mét ca chan bén phai ctia mi con vat dé gdy ra chung dau khép. Ba ngay
sau khi tiém MIA, cho sir dung hop chét thir nghiém (10 mg/kg) bing duong miéng va
hai gi® sau, do lugng tai trén chin sau bén phai va trai bing incapacitance tester
(Linton). Két qua 1a, & cdc nhdm st dung hop chét 10, 22 va 42, chi sd triét tiéu ching
dau khép mit ca chan phai duoc x4c nhén theo ti 16 do gitra lwong tai trén cac chan
bén phai va trai.

Két qua dd xac nhén theo vi du thir nghiém 5 13 hop chét 4-alkynylimidazol
theo sang ché c6 hiéu qua giam dau t6t.
Kha néng tmg dung trong cong nghiép

Hop chat 4-alkynylimidazol (I) theo sang ché c6 hoat tinh di khang thu thé
EP4 manh va hitu ich 1am dugc phdm cu thé dy dinh cho viéc didu tri cac bénh lién
quan dén thu thé EP4. Vi dy, ching c6 hiéu qua l1am thudc chdng viém va hoic giam
dau cho cac bénh viém va cic bénh cé li€n quan dén cac loai ching dau. Ngoai ra,
chiing hitu ich dé diéu tri cac bénh mién dich do viém giy ra do pha hiy moé tir viée
hoat hda t& bao Th1 va/hoic té bao Thil7.
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YEU CAU BAO HQ
1. Hop chét 4-alkynylimidazol c6 cong thirc chung (I) hodc mudi dugc dung cua né:

RZ R3

trong d6 vong A 1a xyclohexyl dugc thé boi E & vi tri s6 4 hodc phenyl dugc thé béi E

& vi tri sb 4;

vong B la xycloalkyl, aryl hodc heteroaryl;
m 12 0 dén 2;

nlaldén3;

R' 14 nguyén tir hydro, nhém C; dén C4 alkyl, nhém C; dén C, alkoxy, nguyén tir
halogen, hodc nhém C, dén C, haloalkyl;

mbi R* va R® doc lap 1a nguyén tit hydro, nguyén tir halogen hoic nhém C; dén C,
alkyl hogic c6 thé, két hop voi nguyén tir cacbon lién k& v6i R? va R, tao thanh vong

cacbon C; dén Cg;

mdi R* va R® doc 13p 12 nguyén tir hydro hoic nhém C; dén C,4 alkyl hoic c6 thé, két
hop véi nguyén tir cacbon lién k& véi R* va R’, tao thanh vong cacbon C; dén Cg, va
mdi R® va R’ doc lap 1a nguyén tir hydro, nhém C; dén C, alkyl, nhém C; dén C,4
alkoxy, nhém C; dn C, hydroxyalkyl, nhém carboxyl, nhém xyano, nguyén tir
halogen, nhém C, dén C,4 haloalkyl, hogc nhém C; dén C, haloalkoxy;

X 1 -OR®, -NR°R'® hogc nguyén tir halogen;

Ré1a nguyén tir hydro, nhém C; dén C, alkyl hosc nhém C; dén C,4 haloalkyl;
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mbi R® va R" doc 13p 12 nguyén tir hydro hodc nhém C; dén C, alkyl hodic c6 thé, két
hop véi nguyén tir nito lién k& voi R® va R, tao thanh di vong chira nito, Y 13 lién két

don, nguyén tr oxy hodc nguyén tir luvu huynh; va

E 1a -CO,H, -CO,P véi P 1a alkyl, proxetil, va medoxomil; hodc bioisostere cia nhom
carboxyl tiéu biéu 13 axit hydroxamic (-CO-NH-OH), sulfonamit (-NH-SO,-C; dén Cq
alkyl), axylxyanamit (-CO-NH-CN), axylsulfonamit (-CO-NH-SO,-C1 dén C6 alkyl. —
SO,-NH-CO-C; dn Cq alkyl), tetrazolyl, oxadiazolonyl, oxadiazolthionyl,
oxathiadiazolyl, thiadiazolonyl, triazolthionyl, va hydroxyisoxazolyl].

2. Hop chét 4-alkynylimidazol theo diém 1 hoic mudi duoc dung cta no, trong d6
trong cong thirc chung (I) néu trén, X 14 -OR%, R® 13 nhu duoc dinh nghia trong diém 1

vamlao.

3. Hop chit 4-alkynylimidazol theo diém 1 hoic 2 hodc mudi duoc dung ciia no, trong

d6 trong cong thitc chung (I) néu trén, ca R? va R? 14 nhém metyl.

4. Hop chit 4-alkynylimidazol theo diém bét ky trong sb cac diém tir 1 dén 3 hodc
mudi duoc dung cta nd, trong d6 trong cdng thirc chung (I) néu trén, R! 12 nhém metyl,

nh6m etyl, nhém xyclopropyl, nguyén tir clo, nhém diflometyl, hodc nhém triflometyl.

5. Hop chit 4-alkynylimidazol theo diém 4 hodc mudi dugc dung cua nd, trong do

trong cong thirc chung (I) néu trén, R' 14 nguyén tir clo.

6. Hop chét 4-alkynylimidazol theo diém bt ky trong s6 cac diém tir 1 dén 5 hoic
mudi dugc dung coa no, trong d6 trong cong thirc (I) néu trén, E 1a -CO,H hoac

tetrazolyl.

7. Hop chét 4-alkynylimidazol theo diém bét ky trong s6 cac diém tir 1 dén 6 hoic
mudi dugc dung ctia né, trong d6 trong cong thirc (I) néu trén, vong B 1a phenyl, nla 1,

va Y la lién két don.

8. Hop chét 4-alkynylimidazol theo diém 7 hoic mudi dugc dung cta nd, trong d6
trong cong thic (I) néu trén, vong B 13 phenyl dugc thé bing R® & vitri 4, R7 1a
nguyén tir hydro, va R® 1 nhém bét k¥ trong sb nhém C; dén C, alkyl, nhém C; dén
C4 alkoxy, nhém xyano, nguyén tir halogen, nhém C, dén C, haloalkyl, va nhém C,
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dén C,4 haloalkoxy.

9. Hop chét 4-alkynylimidazol theo diém 1 hoic muéi duoc dung ctia no, trong d6 hop
chit c6 cong thirc chung (I) néu trén 1a hop chat bt ky trong s6:
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10. Hop chét 4-alkynylimidazol theo diém 9 hofic mudi dugc dung cda no, trong do

hop chit c6 cong thirc chung (I) néu trén la:
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11. Dugc phdm chira hop chit 4-alkynylimidazol theo diém bit ky trong sb céc diém .

tir 1 d&n 10 hozc mudi dwoc dung ctia né 1am thanh phin hoat tinh.

12. Ché phim dbi khang thu thé EP4 chira hop chit 4-alkynylimidazol theo didm bét

ky trong so céc diém tir 1 dén 10 hodc mudi dugc dung ctia né.
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