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Linh vue k§ thuit dwoc dé cap
Séang ché dé cap dén hop chét hydantoin va dugc phidm chita hop chét hydantoin c6
tinh &n dinh chuyén héa cao va c¢é téc dung manh giéng PTH (Parathyroid hormone - PTH)

lam hoat chét.

Tinh trang k§y thuit cia sang ché

Hocmon tuyén cén gidp (Parathyroid hormone - PTH) lién két v&i thu thd PTH1
(PTH1 receptor - PTHIR), mét thu thé két cgp protein G (G protein-coupled receptor -
GPCR) d8 hoat héa protein G, va sau d6, lam hoat hoa it nhét mot thac tao tin hidu nhu thac
AMP vong (cyclic AMP - cAMP)/protein kinaza A. PTH duogc biét 13 m6t hocmon tac dong
dén céc t& bao dich trong than va xwong d diéu hoa su can bing ndi mé cia canxi (Ca) va
phospho (Pi) (Tai li¢u phi sang ché 1). Mttc ndng d6 Ca trong huyét thanh duoc gift 6n dinh
bang PTH, cha yéu théng qua tic dong truc tiép hodc gidn tiép cla né dén dudong da
day-rudt, xwong va than. PTH ciing thiic ddy qua trinh tai hip thu Ca tir cac tiu quéan thin
va nhd d6, (e ché viée tiét Ca ra bén ngoai ciia co thé. N6 ciing 1am ting qu4 trinh tbng hop
enzym chuyén hoéa vitamin D thanh vitamin D c¢6 hoat tinh trong than, va nh& d6, gép phin
hd trg sy hip thu Ca qua trung gian vitamin D c6 hoat tinh tir duong da day-rudt. Ngoai ra,
PTH gi4n tiép thic diy qua trinh biét héa clia cac té bao hity xuong théng qua cac té bao
hily xwong va thic ddy su giai phéng Ca khoi xuong. Céc tac dong nay ctia PTH dién ra cha
yéu théng qua su gia ting lugng adenosin 3’,5’-monophosphat vong (cyclic adenosine
3’,5’-monophosphate - cAMP) va/hodc sy hoat héa phospholipaza C (phospholipase C -
PLC) x4y ra khi PTH lién két v&i PTHIR.

O ngudi, cac dang PTH [PTH (1-34) va PTH (1-84)] c6 tac dung tao xuong manh,
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va lam ting dang ké mat d6 chét khoang cua xuong (hay goi 1a mit d xuong) (bone
mineral density - BMD) va d6 chéc khoe clia xuong. Hién nay, hiu hét cac thube didu tri
bénh loding xwong dang cé ding cho ngudi 14 céc chit e ché su tai hip thu cia xuong, va
chi c6 mét loai thude duy nhét ding diéu tri bénh lodng xuong co tac dung lam taing BMD
14 ché phdm chira PTH. Ché phém chtta PTH (dui déy, goi tit 1a ché phdm PTH) duge coi
14 mdt trong nhitng li¢u phap diéu trj hiéu qua nhit d6i v6i bénh lodng xwong (Tai liéu phi
sang ché 2); tuy nhién, do PTH 13 mét peptit nén né phai duoc diing bang phuong phép xam
nhép. Do d¢, can san xuét ra dugc phém co tac dung giéng PTH va c6 thé dugc dung theo
cach khong xam nhép.

Bénh gidm ning tuyén gidp 13 mot bénh chuyén héa dugc biéu hién béng tridu
ching giam ndng d canxi trong méu va ting ndng dd phospho trong méu do lugng PTH
duoc tuyén can gidp tiét ra khong du, va rit nhidu tridu chimg kém theo. Cac ché phim c6
chira vitamin D & dang c6 hoat tinh va céc ché phdm chira Ca thuong dugc ding dé didu tri
bénh gidm ning tuyén gidp; tuy nhién, do co ché didu hoa qua PTNH khong hoat dong nén
khéng thu dugc tic dung diéu tri & mirc mong mudn. Ngoai ra, do céc ché phdm chira
vitamin D & dang c6 hoat tinh lam ting viéc tiét Ca qua dudng nudc tiéu nén viéc didu tri
1au dai s& 1am ting nguy co méc bénh thin. Dé giai quyét van dé nay, giéi chuyén gia dang
nghién ctru lidu phap thay thé sir dung ché phém PTH @ diéu tri cic bénh néu trén; va ho
dang nd luc @& thuc hién ding vai 1in ché phim nay trong mot ngay theo cach khong xdm
nhép hogc ding lién tyc sir dung thiét bi bom ¢ thu dugc dit hiéu lwc (Tai liéu phi sang ché
3). Do d6, d& diéu tri bénh gidm ning tuyén giap, cén tao ra dugc phim c6 tac dung gidng
PTH va c6 thé dugc ding theo cach khong xam nhép.

Tuong tu, ciing can dugc phim c6 tic dung giéng PTH c6 thé duoc ding bang céch
khong xam nhap ding dé didu trj cic bénh nhu gdly xuong, bénh xwong bat hoat, ching loan

san tily, gidm nguyén bao sun, ching nhuyén xuong, bénh viém xuong khép, bénh viém
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khdp, bénh gidm luong ti€u cau, ting phosphat huyét, va khoi u voi hoa.
Trong céc di€u kién néu trén, c4c tic gia séng ché di ndp don yéu ciu cdp bing

sang ché dua trén mét phat hién ring hop chit c6 cong thire (A):

YR
HN NG /W-R1
/‘§ N-§.‘O
R—X~ N “4/nQ
R, (A)

[W, X, Y, m, n, Ry, Rz, R33, va R34 trong cong thirc néu trén c6 thé duge din chibu tir Tai
liéu sang ché 1] va céc mudi duge dung clia ching hitu ich 1am hop chét c6 tac dung giéng
PTH, hoic t6t hon 13 1am chit chi van PTHIR, va hitu dung dé ngin ngira va/hogc didu tri
bénh viém xuong khép, gy xwong, ching nhuyén xuong, bénh viém khép, bénh giam
luong tiéu cu, bénh giam ning tuyén giap, ting phosphat huyét, hodc khbi u vdi héa, hodc
dé di chuyén t€ bao mam (Tai lidu séng ché 1).

Dé tao ra cac dugc phém co gia tri 1dm sang cao va c¢o thé dugc dung theo cach
khong xam nhép, ngoai tic dung truc tiép clia ching dén dich, cin danh gia cac thong s6
ddng hoc in vivo nhu 46 hép thu, su phan bd, mic dd chuyén héa, va mirc dd tiét dugc chat.
Cu thé, dé c6 thé ding ngoai dudng tiéu hoa, duge chét cé tac dung giéng PTH cin c¢6 d6 én
dinh chuyén héa cao trong céc vi thé gan ngudi va c6 kha ning cao trong viée tao ra cAMP
qua trung gian PTH1 & ngudi.

Dé cung cdp dugc pham c6 thé duge ding qua dudng miéng cho ngudi, thuong
dung phuong phap khing dinh téc dung ciia viée ding qua dudng miéng bing thir nghiém in
vivo st dung md hinh dong vét. Vi dy, chudt nhit bi cit bo tuyén cén giap
(thyroparathyroidectomized - TPTX) dugc biét 14 md hinh déng vat cho bénh gidm ning
tuyén gidp. D& tim ra cht diéu trj c6 tic dung manh giéng PTH va d¢ dn dinh chuyén hoa
cao, va ddng thoi, ¢6 tac dung diéu tri bénh giam ning tuyén giap khi duoc ding qua duong

miéng, hiéu qua nhit 13 sir dung phuong phép phét hién hop chét tac dong trén PTHIR &
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chubt nhét va én dinh véi enzym chuyén héa & chudt nhit, va sau d6, danh gia tic dong ctia
hop chét nay khi dugc ding qua dudng miéng trén mé hinh chudt nhit TPTX.

Trong liéu phap didu tri bénh gidm ning tuyén gigp hién nay, khoang diéu tri mong
mudn ctia ndng d6 Ca trong huyét thanh duoc dit thip hon mot chut so voi gidi han dudi
clia khoang thong thuong & 7,6 dén 8,8 mg/dL (Tai liéu phi sing ché 4). Do khoang ndng do
Ca trong huyét thanh binh thuong & chudt nhit twong tu v&i gia tri 10 mg/dL & ngudi hodc
khoang vay nén khéng dinh tac dung diéu tri, diéu quan trong 1a phai thu dugc néng d6 Ca
trong huyét thanh trén m6 hinh chudt bi bénh nim trong khoang mong mubn & nguoi
(7,6-8,8 mg/dL) dén gi4 tri gi6i han dudi dbi voi chimg ting canxi huyét & ngudi (xdp xi
11,2 mg/dL).

[Cac tai li€u md ta tinh trang k¥ thuat]

[Tai liéu sang ché]

[Tai lidu sang ché 1] WO 2010/126030

[Tai liéu phi sang ché]

[Tai liéu phi sang ché 1] Kronenberg, H.M., et al., In Handbook of Experimental
Pharmacology, Mundy, GR., and Martin, T.J., (eds), pp,185-201, Springer-Verlag,
Heidelberg (1993)

[Tai liéu phi sang ché 2] Tashjian and Gagel, J. Bone Miner. Res. 21:354-365 (2006)
[Tai liéu phi sang ché 3] Rejnmark et al., Osteoporosis Int. Published Online: 27
November 2012

[Tai lidu phi sang ché 4] Winer KK et al., J. Clin. Endocrinol. Metab. 88(9):4214-4220
(2003)

Ban chit k§ thuit ciia sing ché

Vén dé k§ thuét can duoc giai quyét

Vi céc ly do néu trén, muc dich cuia sdng ché 14 dé xuat cac hop chat cé tac dung
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manh gibng PTH va ¢6 d¢ 4n dinh chuyén hoa cao, va dé cung cip duge phédm chira c4c hop
chit ndy cho phép diéu trj cac tinh trang bénh c6 thd duoc didu tri bing céc téc dong gibng
PTH nhy bénh gidm ning tuyén giap.
Céch thirc giai quyét van dé

Trong didu kién néu trén, cc tic gia sang ché lién tuc tién hanh nghién clru va phat
hién ra rang cac din xut ctia hop chét hydantoin theo séng ché thé hién kha nang cao trong
viéc san xuit cAMP & céc té bao biéu hién PTHIR & ngudi, va ching ¢6 d6 dn dinh cao
trong céc vi thé gan ngudi. Cac tac gia séng ché cling phat hién ra ring cac hop chit theo
sang ché c6 kha ning cao trong viéc tao ra cAMP trong céc t& bao bidu hién PTHIR & chudt
nhit, va c¢6 d én dinh cao trong céc té bao gan & chudt nhat. Ngoai ra, trén c4c md hinh
chudt nhit TPTX, dwoc cho ding cac hop chit néu trén qua dudng miéng, cac tic gia sang
ché phat hién thiy ring liéu 30 mg/kg s& khéi phuc ndng dd Ca trong huyét thanh v& khoang
didu tri mong mubn la 7,6-8,8 mg/dL. Céc két qua thu dwgc tir cdc mod hinh dong vat nay
goi y rang cac hop chit c6 cong thirc (1), c6 thc dong manh dén PTHIR & ngudi va ¢6 do én
dinh cao trong c4c vi thé gan ngudi, hitu dung 1am céc chit ding dé didu tri bénh gidm ning
tuyén giap.

Cu thé, séang ché @& xuét cac phuong 4n sau:

[1] Hop chét c¢6 cong thire tdng quat (1) dudi day hoc mudi dugc dung cia né:

R1
R2

(1)
(trong d6, khi R1 va R2 déu khéng phai 12 nguyén tir hydro thi R1 va R2 doc 14p la:

1) nguyén tr hydro;

2) nguyén tr halogen;
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3) nhém alkyl chira mét ho#ic hai cacbon c6 thé dwgc thé bing moét &én nam nguyén tir flo;
hoidc
4) nhém alkoxy chira mot hodc hai cacbon c6 thé dugc thé bing mot &én nim nguyén tir flo;
hodc

R1 va R2 lién két v6i nhau tao ra nhém c6 cong thirc dudi déy:
F

X

F* o—*

(trong d6 mdi * thé hién mét vi tri lién két véi phan phenyl); va

R3 va R4 doc 1ap 12 nhém metyl c6 thé duoc thé bing mot dén ba nguyén tir flo; hodic

R3 va R4, cling v6i nguyén tir cacbon dugc lién két, tao ra vong cacbon ¢6 tir 3 dn 6 canh
(trong d6, mot trong sd cac nguyén tir cacbon tao ra vong niy c6 thé dugc thay thé bing
nguyén tir oxy, nguyén tir lvu huynh, hoc nguyén tir nito dugc thé metyl hodc khong duoc
thé).

Trong sang ché, hop chit trong d6 dang két hop ctia R1 va R2 1a nhém triflometyl
va nguyén tir hydro, va trong d6 R3 va R4, cling véi nguyén tir cacbon duoc lién két, tao ra
vong xyclopentyl, ¢6 thé dugc loai bé khoi cac hop chit cé cong thire (1) néu trén.

[2] Hop chit hoic mudi duge dung clia né theo [1], trong d6 R1 va R2 dugc chon tir cac
cach két hop dudi day:

1) R1 1a nguyén tr hydro hodc nguyén t&r halogen, va R2 la nguyén tr hydro, nhém
triflometyl, hodc nhém triflometoxy (véi didu kién R1 va R2 déu khong phai 13 nguyén tir
hydro);

2) R1 1a nhom triflometyl hodc nhém triflometoxy, va R2 1a nguyén tir hydro hodc nguyén
tr halogen;

3) R1 va R2 lién két v6i nhau tao ra nhém c6 cong thirc dudi day:
F O\*

>

F
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(trong d6, mdi * thé hién mét vi tri lién két v6i phan phenyl); va
R3 va R4 14 cac nhém metyl; hodc
R3 va R4, cling v6i nguyén tir cacbon dugc lién két, tao ra vong dugc chon tir cic vong

sau day:

|
v OO0

(trong d6 * thé hién mét vi tri lién két v&i phin imidazolidin-2,4-dion).
[3] Hop chét hodc mubdi dugc dung cta no theo [1], trong d6 R1 va R2 dugc chon tir cic
cach két hop dudi day:

1) R1 1a nhém triflometoxy va R2 1a nguyén tr flo;

2) R1 1a nguyén tir brom va R2 1a nguyén tir hydro;

3) R1 14 nhém triflometoxy va R2 1a nguyén tir flo;

4) R1 la nguyén tr flo va R2 1a nhom triflometoxy;

5)R1 la nhém triflometyl va R2 1a nguyén tir hydro;

6) R1 1a nguyén tir hydro va R2 14 nhém triflometoxy;

7) R1 va R2 lién két v6i nhau tao ra nhém c6 cong thire dudi déy:

F~ o—*

(trong d6 mdi * thé hién mét vi tri 1ién két v6i phdn phenyl); va
R3 va R4 14 cadc nhom metyl; hodc
R3 va R4, cung véi nguyén tir cacbon duge li€n két, tao ra vong duogc chon tir cic vong

sau day:
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4
S0
Y X * X
(trong d6 * thé hién mét vi tri lién két v6i phin imidazolidin-2,4-dion).
[4] Hop chit hodic mudi dugc dung ctia né theo [1], trong d6 R3 va R4 1a cac nhém metyl.
[5] Hop chét hosic mudi duge dung clia né theo [1], trong d6 R3 va R4, ciing véi nguyén tir

cacbon duogc lién keét, tao ra vong dugc chon tir cac vong dudi day:

N
O &

Y * * *
(trong d6 * thé hién mét vi tri lién két v6i phan imidazolidin-2,4-dion).
[6] Hop chéit hodc mubi duge dung cta né theo [1], trong d6 hop chét dugc chon tir nhém
bao gdm:
1-(4-(2-((2-(4-flo-3-(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-y1)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;
1-(4-(2-((2-(3-bromophenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)-3,5-
dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;
1-(4-(2-((2-(4-flo-3-(triflometyl)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;
1-(4-(2-((2-(3-flo-4-(triflometoxy)phenyl)-4-oxo0-1,3,8-triazaspiro[4,5]deca-1-en-8-y1)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;
1-(4-(2-((2-(2,2-diflobenzo[d][1,3]dioxol-5-yl)-4-0x0-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

1-(3,5-dimetyl-4-(2-((4-0x0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
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sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion;
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yl)sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion);
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yD)sulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4 nonan-2,4-dion;
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yl)sulfonyl)etyl)phenyl)-8-metyl-1,3,8-triazaspiro[4,5]decan-2,4-dion;
5-(3,5-dimetyl-4-(2-((4-oxo-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-2-oxa-5,7-diazaspiro[3,4]octan-6,8-dion; va
4-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-4,6-diazaspiro[2,4 ]heptan-5,7-dion.

[71Hop chét hodc mubi duoc dung ctia n6 [1], trong d6 hop chét nay la:
1-(3,5-dimetyl-4-(2-((4-0x0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion

[8] Hop chét hodc mudi duge dung ctia no [1], trong d6 hop chit nay 1a

i-(3, 5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion.

[9] Hop chit hosic mudi dwoc dung ctia n6 [1], trong d6 hop chét nay 1a
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4 Jnonan-2,4-dion.

[10] Dugc phém chira hop chét hodc mubdi duge dung ctia né theo muc bét ky trong s6 céc
muc tir [1] dén [9] 1am hoat chét.

[11] Dugc phim theo muyc [10], trong d6 dugc phdm nay dugc bao ché dé dung qua duong
miéng.

[12] Dugc phdm dé hoat héa dap tmg cAMP ndi bao, trong d6 dugc phdm nay chira hop

-10-
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chét hoic mudi duge dung ctia n6 theo muc bét ky trong s cac myc tir [1] dén [9] lam hoat
chit.
[13] Chét di chuyén té bao mam, hodc chéit dé ngin ngira hodic diéu tri bénh viém xuong
khép, gy xuong, bénh xuong bt hoat, chimg loan san tiy, gidm nguyén bao sun, chiing
nhuyén xwong, bénh viém xuong khép, bénh viém khép, bénh giam lwong tidu cdu, bénh
giam ning tuyén gip, ting phosphat huyét hodc khéi u voi héa, chira hop chit hodc mudi
duge dung clia né theo muyc bét ky trong s cac muc tir [1] d&n [9] 1am hoat chét.
Hiéu qua cia séng ché

Séang ché d& xuét céac hop chit hydantoin c6 tac dung manh gidng PTH va ¢6 db én
dinh chuyén héa cao. Céc din xuét ca hop chét hydantoin cho phép diéu tri cac tinh trang

bénh ly do c4c tic dong gidng PTH gay ra nhu bénh gidm ning tuyén giap.

M5 ta viin tit hinh vé
Fig.1 md ta dd thi thé hién mic thay dbi trung binh cta ndng d¢ Ca trong huyét
thanh ctia timg hop chét thir trong thoi gian 18n t&i 24 gid sau khi dung, khi cac hop chét

nay duge ding qua dudng miéng & liéu 30 mg/kg trén mo hinh chudt nhit TPTX.

M5 ta chi tiét sang ché
Céch t6t nhét dé thuc hién séang ché

Sang ché d& cip dén cac din xudt cia hop chit hydantoin va viée st dung né. Céac
tac gia sang ché 1an dau tdng hop dugc hop chit c¢6 cong thirc (1) néu trén hodc mubi duge
dung ctia n6 va phét hién ra ring hop chit néu trén hoic mudi cia né 13 hop chit cé tac
d6ng manh gibng PTH va c6 d6 én dinh chuyén hoa cao.

Thust ngit "alkyl" & ddy chi nhém don héa tri thu dugc bang cach loai bd mot

nguyén tir hydro bit ky khéi hydrocacbon béo, va bao gdm tép con cia cic cAu triic nhém

-11-
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hydrocarbyl ho#ic hydrocacbon khéng chita nguyén tir khic loai hodc lién két
cacbon-cacbon chua bdo hoa va chira nguyén tir hydro va cacbon trong khung xuwong. Vi du
vé nhém alkyl bao gdm céc nhém cé chu tric théng hodic phan nhanh. Nhém alkyl t6t hon 1a
nhom alkyl chira mot hoac hai nguyén tir cacbon. Nhom alkyl cu thé 12 nhém metyl hodc
nhém etyl, chéng han, va t&t hon 13 nhém metyl.

Thuat ngft "alkoxy" nhu duge st dung & ddy chi nhém oxy gin v6i nhém “alkyl”
duoc dinh nghia & trén, va tot hon 1 chi nhém alkoxy chita mét hodc hai nguyén tir cacbon.
Vi du cu thé bao gém cic nhém metoxy va etoxy, va vi du duge wu tién 13 nhém metoxy.

Thuét ngft "B duoc thé tuy y bing A" & day chi (c4c) nguyén tir hydro bat ky trong
B c6 thé dugc thé bing s6 lugng bat ky A.

Trong sang ché, sb luong céac phén tir thé khong bi gi6i han trir khi c¢6 thong béo
khac. Vi du, s6 luong phén tir thé cothé 1atir 1 dn 5, 1 dén 4, 1 dén 3, 1 dén 2, hoic 1.

Thuét ngtt "nguyén tr halogen" ¢ ddy chi nguyén tir flo, nguyén tir clo, nguyén tir
brom hodc nguyén tir iot.

Trong ban md ta ndy, ky hiu "*" trong cdng thirc héa hoc chi vi tri lién két.

Cac hop chat theo sang ché c6 cong thirc (1) ¢6 tac dung manh gibng PTH va d6 én
dinh chuyén héa cao.

Thust ngit "tic dong gidng PTH" & ddy chi hoat tinh tao ra cAMP ndi bao (cAMP:
cyclic adenosine monophosphate) bang céch tic dong dén thy thé PTH hoic tic dong dén
con dudng truyén tin hiéu théng qua thu thé PTH.

Trong sang ché, "tic dong manh giébng PTH" hoic "tac dong gidng PTH” déu c6 thé
dugc khing dinh bing cach do hoat tinh truyén tin hiéu cAMP théng qua phén tich viéc
truyén tin hiéu cAMP, vi duy, theo phuong phdp dugc mb ta trong tai lidu: J. Bone. Miner.
Res. 14:11-20, 1999. Cu thé, vi dy, theo phuong phap dugc md ta trong Vi du thir nghiém 1,

lwong cAMP dugc tao ra trong céc t& bao bi budce biéu hién PTHIR & ngudi duge xéc dinh
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str dung kit cAMP EIA ¢6 thé mua dugc trén thi truong (vi dy, Biotrack cAMP EIA system,
GE health care) dé do ndng d6 cta timg hop chit & mirc hoat tinh tao tin hiéu cAMP 1a 20%
(EC20) hodc nc‘Sng do ctia chiing & muc hoat tinh tao tin hi€u cAMP 1a 50% (EC50), so vé6i
hoat tinh tao tin hiéu cAMP thu dugc khi dung 100 nM PTH & ngudi (1-34) duoc tinh 1a
100%. Trong sang ché, "tdc dong manh gidng PTH" hoic "tac dong gibng PTH manh", vi
du, gia tri EC20 (uM) do dugc bang phuong phap néu trén 6t hon 14 bing 5,0 hodc nhd hon,
t6t hon 13 bang 3,0 hoic nho hon, va t&t hon nita 13 bang 2,0 hodc nhd hon. Déi véi EC50,
gid tri (uM) do dugc bang phuong phép néu trén, ching han, t6t hon 14 bing 25,0 hoic nhé
hon, tt hon nita 1a béng 15,0 hodc nho hon, va t6t hon nita 13 béng 10,0 hodc nho hon.

"D 6n dinh chuyén héa cao" hodc "d6 6n dinh chuyén héa cao" déu ¢ duge khﬁng
dinh bang cach str dung phwong phap do tdng quat. Vi du, cac té bao gan, t& bio rudt non,
céc vi thé gan, t& bao S9 gan, va cac té bao tuong tur ¢6 thé duoc ding dé khéng dinh. Cy thé,
vi duy, dé dn dinh cua hop chét trong céc vi thé gan cé thé dugc kh?mg dinh b%.ng cach tién
hanh céc phép do theo mo ta trong tai li¢u: T. Kronbach et al. (Oxidation of midazolam and
triazolam by human liver cytochrome P450IIIA4. Mol. Pharmacol, 1989, 36(1), 89-96). Cu
thé hon, @6 6n dinh c¢6 thé duoc khing dinh bang phwong phap dugc md ta trong Vi du thir
nghiém 3. Trong sang ché, "d6 6n dinh chuyén héa cao" hodc "dd én dinh chuyén héa 1a
cao" khi gi4 tri thanh thai (uL/phit/mg) trong thir nghiém d6 én dinh chuyén hoéa sir dung
céc vi thé gan ngudi dwgc mod ta trong Vi du thir nghiém néu trén t&t hon 14 bing 60 hodc
nho hon, tt hon nita 13 bing 40 hodc nhé hon, va tdt hon nita 1a béng 35 hodc nho hon. Cu
thé, d6 6n dinh chuyén héa cao c6 thé thu duoc dbi véi hop chét c6 cong thirc (1) néu trén,
ngoai trir cich két hop ciia R1 va R2 1a nhém triflometyl va nguyén tit hydro, va R3 va R4,
cling véi nguyén tir cacbon duoc lién két, tao ra vong xyclopentyl.

Céc hop chét theo sang ché, bt ké & dang tu do hoic dang mubi duoc dung déu

2
AN

dugc bao gdom trong sang ché. Vi du vé€ "cadc muodi" ndy bao gom cac muodi axit vO co, cic
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mudi axit hitu co, cic mudi bazo vo co, cac mudi bazo hitu co va cic mudi clia axit amin c6
tinh axit hoac bazo.

Vi du dugc wu tién vé céc mubi axit vd co bao gdm cac mudi hydroclorua,
hydrobromua, sulfat, nitrat v phosphat. Vi du dugc wu tién vé cac mudi axit hitu co bao
gém axetat, suxinat, fumarat, maleat, tartrat, xitrat, lactat, stearat, benzoat, metansulfonat,
benzensulfonat, va p-toluensulfonat.

Vi du duoc wu tién v& cac mubdi bazo vo co bao gdm céc mudi cta kim loai kiém
nhu cic mudi cla natri va cac mudi cua kali, cac mudi cua kim loai kiém nhu cdc mudi cia
canxi va cic mudi ciia magié, cdc mudi ciia nhdm va céc mudi amoni. Vi du dugc vu tién vé
cdc mudi bazo hitu co bao gém cac mudi dietylamin, cac mudi dietanolamin, cidc mudi
meglumin va cac mubi N,N-dibenzyletylendiamin.

Vi du dugc wu tién vé cac mubi c6 tinh axit ciia axit amin bao gdm c4c aspartat va
céc glutamat. Vi du dwoge wu tién vé cac mubi c6 tinh bazo cla axit amin bao gdm céc mudi
arginin, cic mudi ctia lysin va cdc mudi cta ornithin.

Céc hop chét theo sang ché c6 thé hép thy 4m, hép thu nudc hodc tao ra hydrat khi
duoc dé trong khong khi. Cac hydrat nay ciing dugc bao gdm trong cac mudi theo sang ché.

Ngoai ra, céc hop chét theo sang ché c6 thé hép thy mot sb dung méi khéc dé tao ra
céc solvat. Céc solvat ndy ciling dugc bao gdm trong sang ché dudi dang cac hop chit theo
cOng thuc (1).

Trong ban mé ta ndy, d& thuan tién cong thirc ciu tao cia hop chét c6 thé thé hién
mot déng phan nhit dinh. Tuy nhién, cac hop chét theo sang ché bao gdm tit ca cac chit
ddng phan nhu cic ddng phan ving, cac ddng phan quang hoc dya trén cacbon khong db6i
xtng, cac ddng phan 1ap thé va céc tautome cling nhur hdn hop ciia cac ddng phan cta chung
xuét hién do céc céu tric ciia céc hop chit nay, khong bi gidi han &, céc cdng thirc duwgc md

ta v6i myc dich thuén tién néu trén, va co thé 1a mgt trong sd cac dong phan hodc hon hop
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ctia chiing. Do d6, cac hop chét theo sang ché c6 thé c6 nguyén tir cacbon khéng dbi ximg
trong phén tr va cé thé c6 mit & dang c6 hoat tinh quang hoc va céc raxemat, nhung sing
ché khong bi gidi han & cac dang nay va bao gc‘A)m cd hai dang néu trén.

Séng ché bao gdm tat ca cac ddng vi ciia cic hop chit c6 cong thirc (1). Trong céc
ddng vi cta cac hop chit theo sang ché, it nhit mot nguyén tir dugc thay thé bing mot
nguyén tir c6 cling s& nguyén tir (s6 proton) nhung c6 sb khéi khac (tdng s proton va sé
notron). Vi du vé cac chit ddng vi c6 trong cac hop chit theo sang ché bao gdm nguyén tir
hydro, nguyén tir cacbon, nguyén tir nito, nguyén tir oxy, nguyén tir phospho, nguyén tir luu
huynh, nguyén tir flo va nguyén tir clo, bao gdm 2H, 3H, 13C, 14C, 1N, 170, 180, 3!p, 32p, 35,
18F v3 36Cl tuong tmg. Cu thé, cic ddng vi phdng xa phén rd biang cach phat ra hoat tinh
phéng xa nhu *H va “C s& hitu ich trong c4c thir nghiém phén bd dwoc chit hodc cac hop
chét trong mé ciia co thé. Cac ddng vi dn dinh khong phan r3, hiu hét c6 mic d6 phd bién
nhu nhau va khong phat ra hoat tinh phéng xa, va do d6, chiing cé thé an toan khi dugc
dung. Cac chit dong vi clia cac hop chét theo sang ché c6 thé dugc chuyén héa theo cac
phuong phép thong thuong bing cach thé chét thir chira ddng vi twong tng bang chét thir
duge ding dé tbng hop.

Céc hop chit theo sang ché c¢6 thé ¢ hién twong két tinh da hinh, nhung chung
khong bi gidi han cu thé & dang bét ky trong sb nay, ching c6 thé & mot dang bét ky trong
sb cac dang tinh thé coa chung, hodc tdn tai & dang hén hop hai hoic nhidu dang tinh thé.

Céc hop chét theo sang ché bao gdm céc tién dwoc chit ctia né. Cac tién duge chit
nay 1a cac din xuét clia cac hop chét theo sang ché c6 nhém c6 thé phan hiy hoa hoc hodc
c6 thé phan hity bang cach chuyén héa va chuyén héa ngugc lai thanh cic hop chit ban dau
sau khi ding in vivo d thé hién hoat luc ban dau ctia chiing, bao gdm céc phirc chét khéng
duogc tao thanh béng céc lién két déng héa tri, va cac mudi.

Céc hop chit c6 cong thirc (1) néu trén cha sang ché tt hon 1a céc hop chit c6 cach
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két hop cac thanh phin nhu sau.
Trong cong thirc, R1 va R2 dugc chon tir céc cach két hop dudi day:

1) R1 14 nguyén tir hydro ho#c nguyén tir halogen, va R2 1a nguyén tir hydro, nhém
triflometyl, hodc nhém triflometoxy (v6i didu kién R1 va R2 déu khong phai 14 nguyén tir
hydro);

2) R1 la nhom triflometyl ho#ic nhém triflometoxy, va R2 1a nguyén tir hydro hodc nguyén
tr halogen,;

3) R1 va R2 lién két v6i nhau tao ra nhém c6 cong thirc dudi day:

F. O\*
X
(trong d6, mdi * thé hién mot vi tri lién két véi phin phenyl); va
R3 va R4 1a cdc nhom metyl; hodc
R3 va R4, cung véi nguyén tir cacbon duge lién két, tao ra vong dugc chon tir cac vong

sau day:

|
v oS

(trong @6 * thé hién mot vi tri lién két véi phﬁn imidazolidin-2,4-dion).
Céc hop chét ¢6 cong thirc (1) néu trén theo sang ché t5t hon nira 13 céc hop chét c6
céch két hop céc thanh phan nhu sau.
Trong cdng thirc, R1 va R2 dugc chon tir céc cach két hop dudi day:
1) R1 1a nhém triflometoxy va R2 1a nguyén tir flo;
2) R1 1a nguyén tir brom va R2 la nguyén tir hydro;

3) R1 14 nhém triflometoxy va R2 1a nguyén tr flo;
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4) R1 la nguyén tr flo va R2 1a nhom triflometoxy;

5) R1 1a nhom triflometyl va R2 14 nguyén tir hydro;

6) R1 la nguyén t& hydro va R2 14 nhém triflometoxy;

7) R1 va R2 lién két v&i nhau tao ra nhém c6 cong thic dudi day:
F. O\*
R
(trong d6 m&i * thé hién mét vi tri lién két v6i phan phenyl); va

R3 va R4 1a cdc nhom metyl; hodc

R3 va R4, cling véi nguyén tir cacbon duoc lién két, tao ra vong dugc chon tir cac vong

dudi day:

I
yOQOU

(trong d6 * thé hién mét vi tri lién két véi phan imidazolidin-2,4-dion).

T6t hon, néu céc hop chét c6 cong thirc (1) néu trén theo sang ché 1a hop chit dugc
chon tir nhém bao gdm cac hop chét sau déy, hodc mubi duoc dung ctia né.
Hop chét 1:
1-(4-(2-((2-(4-flo-3-(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;
Hop chét 2:
1-(4-(2-((2-(3-bromophenyl)-4-oxo0-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)-3,5-
dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;
Hop chét 3:

1-(4-(2~((2-(4-flo-3-(triflometyl)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
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sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

Hop chét 4:
1-(4-(2-((2-(3-flo-4-(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

Hop chét 5:
1-(4-(2-((2-(2,2-diflobenzo[d][1,3]dioxol-5-y1)-4-0x0-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

Hop chét 6:
1-(3,5-dimetyl-4-(2-((4-oxo0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion;

Hop chat 7: | /‘
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion);

Hop chét 8:
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4nonan-2,4-dion;

Hop chit 9:
1-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-8-metyl-1,3,8-triazaspiro[4,5]decan-2,4-dion;

Hop chét 10:
5-(3,5-dimetyl-4-(2-((4-0x0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yD)sulfonyl)etyl)phenyl)-2-oxa-5,7-diazaspiro[3,4]octan-6,8-dion; va

Hop chét 11:
4-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yl)sulfonyl)etyl)phenyl)-4,6-diazaspiro[2,4 Jheptan-5,7-dion.
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Trong s cac hop chit tir 1 dn 11 néu trén, cac hop chét 6, 7 va 8 dwoc wu tién hon.

Céc hop chit c6 cong thirc (1) néu trén hodc cac mudi dugc dung cta ching theo
sang ché hitu ich 1am hop chét c6 tac dong gidng PTH, tbt hon 14 chit chu van PTHIR, va
hitu dung @ ngin ngira va/hodic diéu tri bénh viém xwong khép, gy xuong, bénh xuong bit
hoat, ching loan san syn, gidm nguyén bao sun, chimg nhuyén xwong, bénh viém Xuong
khép, bénh viém khép, bénh gidm lugng tiéu cdu, bénh gidm ning tuyén giap, ting
phosphat huyét, khdi u vdi hda hodc cac bénh khéac tuong tu, hodc dé di chuyén t€ bao mam.

Cac hop chit hoic cac mudi ctia chiing theo sang ché c¢6 thé duge bao ché bing cac
phuong phép thong thudng thanh vién nén, bot thudc, hat min, vién nén duge bao ngoai,
vién nang, xird, thubc ngam det, thudc hit, vién dan, dang ti€m, thudc m&, thubc m& dung
cho mét, cac ché phim ding cho mét, céc ché phdm ding cho miii, ché phdm ding cho tai,
thubc dép, thubc xtrc va cac dang ding tuong tu khac. Cac ta duoc thudng duogc stir dung ¢
thé duoc dung dé bao ché theo cong thic bao gém céc ta dugc, chét lién két, chét tao mau,
chit diéu chinh, va néu can, chit 1am én dinh, chét nhii hoa, chit tdng do hép thu, chit hoat
d6ng bé mit, chit diéu chinh do pH, chét bao quan, chit chdng oxy hoa, va céc chét tuong
tu, va ching dugc trdn véi cac thanh ph?m thudng dugce sir dung 1am nguyén liéu thd dung
cho dugc phdm, va dugc bio thé theo cong thirc bing phuong phap thong thudng.

Vi du, cac ché phim ding qua dudng miéng dugc san xuét bing cach bd sung, vao
hop chét hojc mubi dugc dung cuia n6 theo sang ché, t4 dugc, va néu can 1a c4c chit lien Kkét,
chit gdy rd, chét tao mau, chat didu chinh va sau d6, bao ché chung theo cong thirc thanh
dang bot thubc, hat min, vién nén, vién nén dugc bao ngoai, vién nang va dang tuong tu
khac bing phuong phap thong thudng.

Vi du vé c4c thanh phin ndy bao gdm céc loai diu dong vat va thyuc vét nhu diu dau
nanh, m& bd va glyxerit tdng hop; hydrocacbon nhu parafin 16ng, squalan va parafin rén,

cac dau dang este nhu octyldodexyl myristat va isopropyl myristat; cdc ruou cao nhu rugu
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xetostearylic va rugu behenylic; nhya silicon; dau silicon; cac chat hoat dong bé mat nhu
este cua axit béo polyoxyetylen, este clia axit béo sorbitan, este cla axit béo glyxerol, este
clia axit béo polyoxyetylen sorbitan, dau hai ly dugc hydro héa & chudi polyoxyetylen va
copolyme khdi cua polyoxyetylen-polyoxypropylen; cdc polyme tan trong nuéc nhu
hydroxyetylxenluloza, axit polyacrylic, carboxyvinyl polyme, polyetylen glycol,
polyvinylpyrolidon va metylxenluloza; cic rugu thip nhu etanol va isopropanol; cic ruou
da chic nhu glyxerol, propylen glycol, dipropylen glycol va sorbitol; cac dudng nhu
glucoza va sucroza; cic bot vo co nhu silicic anhydrua, magie nhom silicat va nhdm silicat;
va nudc tinh khiét.

Vi du vé céc t4 duge bao gc‘Sm lactoza, tinh bdt ngd, duong tréng min, glucoza,
manitol, sorbitol, xenluloza vi tinh thé va silicon dioxit.

Vi du v& céc chat lién két bao gdm rugu polyvinylic, polyvinyl ete, metylxenluloza,
etylxenluloza, acacia, tragacanth, gelatin, shellac, hydroxypropylmetylxenluloza,
hydroxypropylxenluloza, polyvinylpyrolidon, polyme khéi polypropylen glycol-
polyoxyetylen va meglumin.

Vi du vé céc chét gdy réd bao gém tinh bdt, thach, bot gelatin, xenluloza vi tinh thé,
canxi cacbonat, natri bicacbonat, canxi xitrat, dextrin, pectin va carboxymetylxenluloza
canxi.

Vi du vé céc chit 1am tron bao gdm magie stearat, talc, polyetylen glycol, silica va
dau thuc vat duoc hydro héa.

Céc chét tao mau duge dung lam céc chét tao mau duge chép thudn lam phy gia cho
duoc phém. Céc chét didu chinh duoc diing 14 b6t ca cao, long nfo bac ha, bdt xoa, dau bac
ha, borneol, bdt vo qué va cac chét tuong tu khéc.

Hién nhién 13, c4c vién nén va hat (hay con goi thudc cdm) c6 thé duoc bao dudng

hodc theo cach khac, dugc bao mot cach thich hop néu can. Céc ché phém dang l6ng nhu
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xird va céc ché phdm ding dé tiém dugc bao ché bing cach bd sung chit diéu chinh do pH,
- chét 1am tan, chét diéu chinh d6 truong va cac chit twong tr khac, va néu cin, chit lam tan,
chit 1am 8n dinh va céc chét tuong tu khéc, vao hop chét hodc mudi duge dung cta no theo
sang ché va bao ché chiing bang phuong phép thong thudng.

Phuong phap bao ché cic ché phim ding bén ngoai khong bi gi¢i han va céc ché
phim nay c6 thé dugc bao ché bing cac phuong phép thong thudng. Cu thé, cac nguyén liéu
tho khéc nhau thudng dugc diung cho dugc phém, san phém gid dugc, m¥y phém va cac chét
tuong tu c6 thé dugc ding lam nguyén liéu nén cho ché phim. Vi du cu thd v& cac nguyén
liéu nén dugc ding bao gdm cac nguyén lidu thd nhu cac diu dong vat va thuc vat, cac dau
khoéang, dau dang este, sdp, ruou cao, axit béo, dau silicon, cht hoat dong bé mit, céc
phospholipit, cac rugu, cac rugu da chirc, cac polyme tan trong nudc, khoang chit dit sét va
nudc tinh khiét. Ngoai ra, chét didu chinh d6 pH, céc chét chéng oxy héa, cac chét chelat
héa, cac cht bao quan, va cac chét diét ndm, cdc chit tao mau, cdc chit tao huong vi va cac
chit twong tu khéc c¢6 thé dugc bd sung nu cin. Cac nguyén liéu nén ding cho ché phdm
dung bén ngoai theo sang ché khong bi gi6i han & cc nguyén lidu nay.

Cac thanh phén nhu cac thanh phén c6 tac dung tao ra sy biét hoa t& bao, cac chit
lam tang luu lvgng mau, chét diét khuln, céc chét chéng viém, c4c chit hoat hoa té bao, cac
vitamin, cdc chét hut &m va céc chit lam tréc 16p sing ctia da cling c6 thé duoc tron vao néu
can. Céc nguyén liéu nén néu trén dugc bd sung vao véi lugng twong tng véi ndng do
thuong duge chon dé bao ché cac ché phdm dung bén ngoai.

Viéc ding céc hop chit hoc cac mudi cua chung, hodic cac hydrat ctia céc hop chit
hoic cic mudi theo sang ché khong bi gi6i han cu thé, va ching c¢6 thé duoc dung qua
dudng miéng hodic ngoai dudng tiéu héa biang cac phwong phap ding thong thuong. Vi dy,
ching c6 thé dugc bao ché thanh céc ché phém nhu vién nén, dang bt thuc, dang hat, vién

nang, Xiro, thubc ngam det, thudc hit, vién dan, dang tiém, thudc md, thudc m& ding cho
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mit, cac ché phdm dung cho mét, cac ché phim ding qua miii, ché phim dung qua tai,
thudc dép, thudc xtrc va duge dung.

Céc hop chét theo sang ché dic biét thich hop dé bao ché thanh cac chit ding qua
dudng miéng do ching thé hién hoat tinh tao tin hiéu cAMP tuyét voi va c6 do n dinh
chuyén héa.

Liéu cta thubc theo sang ché c6 thé dugc chon thich hop, phu thudc vao mac do
trdm trong cla tridu chimg, 46 tudi, gidi tinh, thé trong, dudong ding, loai mudi duge ding
va loai bénh cu thé va cac yéu t6 tuong tu khac.

Mic du liéu nay s€ thay ddi nhiéu theo loai bénh va mic d6 trAim trong cla tri€u
chimg & bénh nhan, d9 tudi, su khéc biét vé gidi tinh va sy khéc biét v& tinh nhay véi duge
chét gitta c4c bénh nhén, va céc yéu t6 khéc tuong ty nhung né thudng nim trong khoang tir
0,03 d&n 1000 mg, t6t hon 13 ndm trong khoang tir 0,1 dén 500 mg va t&t hon nita 14 tir 0,1
dén 100 mg mét ngay dbi véi ngudi 16n va duge ding bing cch chia ra lam vai lidu dung
cho m{t ngay.

Khi diéu ché céc hop chét theo séng ché c6 cong thie (1) néu trén, cic hop chét
d6ng vai trd 1am nguyén lidu thé va cac chét thir khac nhau c6 thé tao ra mudi, hydrat hodc
solvat, tit ca déu thay dbi theo nguyén liéu ban diu, dung méi duoc ding, va cac yéu t6
tuong tu, va khong bi gi6i han cu thé mién 14 chiing khéng tc ché phan tng.

Dung mdi duoc ding ciing thay dbi theo nguyén liéu ban dau, chit thir va cac chit
khac tuong tw, va khong bi giéi han cu thé mién 13 ching khong trc ché phan tmg va hién
nhién 14 ching hoa tan nguyén liéu ban dau & mot muic d6 nhét dinh.

Céc ddng phén khac nhau (vi dy, céc ddng phan ving, cac ddng phan quang hoc
dua trén cacbon khong ddi xing, cic ddng phan quay, céc ddng phan lap thé va cac
tautome) ¢6 thé dugc tinh ché va phan tich sir dung céc phwong phap phan tach thong

thuong, vi du phuong phép tai két tinh, phuong phdp tao mubi khéng d6i quang, va cac
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phuong phép séc ky khac nhau (vi du, sic ky 16p mong, séc ky cdt, sic ky 1ong hiéu ning
cao va sic ky khi).

Céc hop chit theo sang ché thu dugc & dang tu do c6 thé duge chuyén héa thanh
cac mudi ma c6 thé dugc tao thanh b.%lng cac hop chét nay hodc thanh cac hydrat ciia céc
hop chét bang céc phuong phép thong thudng. Céc hop chit theo sang ché thu duoc duéi
dang mudi hodc hydrat ctia céc hop chit ciing c6 thé duge chuyén héa thanh dang ty do cua
céc hop chit bang phuong phép thong thudng.

Céc hop chit theo sang ché c6 thé dugc phan tach va tinh ché bang cach sir dung
cac thao tidc hoa hoc thong thuong nhu chiét, cd, bay hoi, két tinh, loc, tai két tinh va céac
phuong phap séc ky khéc nhau.

Tét c& céc tai liéu md ta tinh trang k¥ thudt dugc trich dén & ddy dugc két hop & day
bing c4ch vién dan.

Céc phuong phép tdng hop tdng quat

Céc hop chét theo sang ché c6 thé dugc tbng hop bing cac phuong phap khac nhau,
mot trong s6 céc phuong phap niy s& duge mé ta c6 tham khao so @ duéi day. Cac so db
ndy chi mang tinh minh hoa va sang ché khéng chi bi giéi han & cac phan ung hda hoc va
cac diéu kién dugc thé hién. Mic du, dé 5 rang mot sb ph?m tir thé bi loai trix trong cac so
d6 dudi day, tuy nhién céc trudng hop nay khong duoc du dinh d gidi han phén mo ta cac
so do nay. Cac hop chét dai dién cho hop chét theo sang ché c6 thé duogc téng hop str dung
céc chat trung gian, cac chit duoc bidt 13 thich hop va cac chét thir, Ry, Ro, R3 va R4 trong
céc cong thirc trong phuong phép tdng hop dudi ddy co cung dinh nghia véi Ry, Rz, R3 va
R4 trong cc hop chit dwoc thé hién bing cong thirc tdng quét (1) néu trén (cac hop chét c6
cong thirc 1 trong phuong phép téng hop téng quét dusi day).

Céc hop chét theo sang ché (Cong thirc 1) c¢6 thé dugc tdng hop bang phuong phép

diéu ché (Phuong phap A va B) duogc thé hién dudi day.
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So d6 1 (Phuong phap A)

R3 R4
O Budc 1 H NJgC NH
N- s )r
D)L + H NJSCN §J_§i> )rNH
Rp*
Buéc 2
R3 R4
Sj—bf )fNH
Ij\ Cong thuc 1

So d6 1 thé hién phuong phap didu ché din xut ciia hop chit hydantoin (Cong thire
1) bang cach amit héa din xuét cta axit carboxylic (1) va din xuit ctia amin-amit (2) dé thu
dugc din xudt amit-amit (3), va sau do, tao vong spiroimidazolon bing cach déng vong ndi
phén tir.

Buéc 1 13 phuong phap amit héa din xudt ctia axit carboxylic (1) va din xuét
amino-amit (2). Vi du vé chét thir két hop bao gém N,N'-dixyclohexylcarbodiimit (DCC),
1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (EDC), O-(7-azabenzotriazol
-1-yl)-1,1,3,3-tetrametyluroni  hexaflophosphat (HATU) va 4-(4,6-dimetoxy-1,3,5
-triazin-2-yl)-4-metylmorpholini clorua n-hydrat (DMT-MM). Vi du v& bazo bao gbm
trietylamin hodc N,N-diisopropyletylamin. Néu cn, 4-(dimetylamino)pyridin (DMAP) ¢6
thé duoc dung 1am chét xtc tic. Vi du vé dung mai thich hop bao gdm diclometan hozic
N,N-dimetylformamit. Vi du vé dung méi phéan {mg thich hgp khi DMT-MM duoc dung bao
gdm metanol, etanol va axetonitril. Nhiét do phan {mg nim trong khoang tir 0°C dén nhiét
d6 phong, vi du, va thoi gian phan tmg nim trong khoang tir 0,5 dén 24 gio. Din xuit
amino-amit thu dugc (3) dugc phéan tich bing k§ thut thong thuong va, néu cin, c6 thé
duoc tinh ché bang cach két tinh hoc st dung séc ky.

Budc 2 1a phuong phép tao vong din xudt amit-amit (3) v&i sy ¢6 mit clia bazo
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thich hgp nhu dung dich nudc natri hydroxit hodc kali t-butoxit trong dung mdi thich hop
nhu etanol, tert-butanol, hodc dimetylsulfoxit. Phan ing dugc tién hanh & nhiét do coa phén
ung, vi du, nho hon nhiét d6 trong phong dén nhiét d6 trong diéu kién hdi luu trong 1 dén
24 gio. Dan xuét cta hop chit hydantoin thu dugc (Cong thirc 1) dugc phan tach bing céc
k¥ thuét théng thuong, va khi cin, né c6 thé dugc tinh ché bing cach két tinh hoic sir dung
séc ky.

Dan xuét amino-amit (2) dugc thé hién trong So @6 1 ¢6 thé dugc tbng hop tir din
xuft cia piperidin (4). Phuong phép tdng hop din xuit amino-amit (2) dugc thé hién So db
2.

So dd2

R3 0 Buéc 3

O
@
=n=0
™
b
:(
P
I
|
L =z
ija
=z
XD
O:(Z
=
I

0] 2 0]
(4) (5)
Budc 4
R3 R4 0 0 R3)E4f0
O Bude 5 0
O N n g N
HZNJSCN'” )//NH - H2N - ),/NH
HN n 0 H,N o) o)
: © (2 (6)

Budc 3 12 budc tdng hop Strecker ding dé chuyén héa din xuét cta piperidon (4)
thanh din xuit amino-nitril (5). Cu thé, ddy 13 budc cho piperidinon (4) phan {mg v&i natri
xyanua hodc kali xyanua va amoni clorua hodc amoni axetat trong dung moi thich hop nhu
metanol, etanol hodc tetrahydrofuran c6 mit nudc/khong ¢ mét nude. Nhiét d§ phan Gng
nim trong khoang tir nhiét d6 trong phong dén 80°C, ching han, va thdi gian phan tng nim
trong khoang tir 2 dén 72 gid. Din xudt amino-nitril thu dugc (5) dugc phan tach bing k§

thuét thong thudng va, néu cin, c6 thé duoc tinh ché bang cach két tinh hoic sir dung sic
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ky.

Budc 4 1a phuong phap chuyén héa nhém nitril thanh nhém amido trong cac diéu
kién cho phép thity phan bing bazo c6 mit hydro peroxit. Phan mg nay c6 thé duoc thyuc
hién bing cach tham khao tap chi: Chemistry-A European Journal (2002), 8(2), 439-450,
chéng han.

Buéc 5 1a phuong phap hydro héa hop chéit olefin (6) trong dung méi tro nhu
metanol, etanol, trifloetanol, dimetylformamit hogic dimetylaxetamit véi sy cé mit ciia chét
xuc tac nhu paladi cacbon hodc paladi hydroxit cacbon, twong ting, khi quyén H,. Nhiét do
phén ting nidm trong khoang tir nhiét d6 trong phong dén 80°C, va phan timg c¢6 thé duoc
thuc hién trong c6 4p suét. DAn xudt amino-amit thu dugc (2) duge phan tach bing k¥ thuat
thong thudng va, néu cén, c6 thé dugce tinh ché béng cach két tinh hodc sir dung séc ky.

D4n xuét cia piperidinon (4) dugc thé hién trong So dd 2 ¢6 thé dugc téng hop tir
dAn xuét ketal vinylsulfonyl da biét (7) va din xuét hydantoin-arylbromua (8). Phuong phap

téng hop din xuét ctia piperidin (4) dwoc thé hién So db 3.

So dd 3
o 9_// ; R3>E4r/o Buéce 6 o R3N R )
O o) 3’ EO 0 0
(7) (8) (9)

R4
R3 0
Q4 N*EH
o) N-S |
1
o) (0]

(4)
Bude 6 1a phuong phép tong hop din xut ketal-arylvinylsulfonyl (9) bing cach két

hop din xuét ketal vinylsulfonyl (7) va din xut hydantoin-arylbromua (8) trong khi quyén
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N2 v6i sy c6 mit cia xuc tdc paladi nhu tris(dibenzilidinaxeton)paladi(0) hodc
bis(dibenzylidineaxeton)paladi, va bing cich bd sung phdi tir phosphin nhu axit
tri-tert-butylphosphin tetrafloboric va bazo thich hgp nhu metyldixyclohexylamin, trong
dung mbi thich hgp nhur N-metyl-2-piperidon (NMP). Nhiét 6 phan tmg nim trong khoang
tir 90°C dén nhiét 6 hdi luru. DAn xuét ketal-arylvinylsulfonyl thu dwgc (9) dugc phan tach
béng céc ky thuat thong thudng, va khi cin, né ¢6 thé dugce tinh ché bing cach két tinh hosdc
str dung séc ky.

Budc 7 14 phuwong phép chuyén héa ketal clia din xuét ketal-arylvinylsulfonyl (9)
thanh keton trong dung mo6i thich hgp nhu nudc tetrahydrofuran véi sy ¢6 mit cia axit nhu
axit clohydric. Nhiét d6 phan {mg, vi du, 12 nhiét d6 s6i cta dung méi, va thoi gian phan
ting xAp xi ndm trong khoang tir tir 1 dén 24 gid. Dan xuét ctia piperidin thu duoc (4) dugc
phén tach bang céc k§ thuét théng thudng, va khi cin, né c¢6 thé duoc tinh ché bang cach két
tinh hoic sir dung séc ky.

Din xuét hydantoin-arylbromua (8) dugc thé hién trong So dd 3 ¢6 thd dugc téng
hop tir 4-bromo-3,5-dimetylanilin (10) va din xuét cta axit bromoaxetic (11), hodc tir
2-bromo-5-iodo-1,3-dimetylbenzen (13) va din xut ctia axit amin (14). Phuong phép tdng

hop dan xuit hydantoin-aryl bromua (8) dugc thé hién So db 4.

So d 4
R4 oH R4
R3_R4  Budc8 RIS Buée 10 R340
Br NH, + gr> O ——— Br N 0 ———— Br N
0 H d

(10) (11) (12) (8)
A’ch
R3._ R4
BF%}' *
0]

(13) (14)

Bude 8 1a phwong phép alkyl hoa 4-bromo-3,5-dimetylanilin (10) bang din xuét cia
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axit bromoaxetic (11) véi sy c6 mit clia bazo thich hgp nhu diisopropyletylamin va trong
dung méi thich hgp nhu N-metyl-2-piperidon (NMP). Nhiét d6 phan tng, vi du, ndm trong
khoang tr nhiét do trong phong dén 100°C, va thoi gian phan tng ndm trong khoang tir 1
dén 24 gio. Dan xuét arylbromua-axit amin thu duoc (12) duge phan tach bing céc k§ thuat
thong thuong, va khi can, n6 c6 thé duge tinh ché béng cach két tinh hodc st dung séc ky.

Budc 9 1a phuong phép téng hop din xut arylbromua-axit amin (12), bang cach két
hop 2-bromo-5-iodo-1,3-dimetylbenzen (13) va din xuit cia axit amin (14) véi sy ¢6 mat
ctia chit xuc tac kim loai nhu ddng iodua (I). Phan g ndy dugc tién hanh véi sy c6 mit
cua bazo thich hgp nhu diazabixycloundecen (DBU) va trong dung mdi thich hgp nhu
N,N-dimetylaxetamit (DMA), & nhiét d6 phan tmg nim trong khoang tir 80°C dén 120°C.
Dén xuét arylbromua-axit amin thu dugc (12) dugc phén tach bang cic k¥ thuat thong
thuong, va khi can, n6 ¢6 thé duge tinh ché béng cach két tinh hodic sir dung séc ky.

Budc 10 1a phuong phép téng hop din xuét hydantoin-arylbromua (8) bing c4ch
cho din xuét arylbromua-axit amin (12) phan mg v6i natri xyanat trong diéu kién axit.
Dung méi ndy, vi du, hdn hop dung mdi nhu axit axetic — diclometan; nhiét 4§ phan Ung
nim trong khoang tir nhiét d6 trong phong dén 60°C; va thoi gian phan tng nim trong
khoang tir tir 1 dén 24 gid. D&n xuét hydantoin-arylbromua thu duoc (8) ¢ thé duoc phén
tach bing céc k¥ thuat thong thudng, va khi cin, n6 c6 thé dugce tinh ché bing cach két tinh
hoic sir dung sic ky.

Dian xuét hydantoin-arylbromua (8) duogc thd hién trong So dd 3 c6 thé duogc tong
hop tir 4-bromo-3,5-dimetylanilin (10) va din xuét ctia keton (15). Phuong phép téng hop
dAn xult hydantoin-arylbromua (8) dwoc thé hién So db 5.

Sodds
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. R4 R4
Budc 11 R3 Bude 12 R3 NH
5 NH. + R3< R4 S-cn
r 2 hig Br N _ = Br N
(0]

(10) (15) (16) (7

Buéc 11 14 phuong phap tdng hop Strecker, chuyén héa din xuét ctia keton (15)
thanh din xuét arylamino-nitril (16). Cu thé hon, né 1a phuong phép cho din xuét coa keton
(15) phan ung v6i 4-bromo-3,5-dimetylanilin (10) va trimetylsilyl xyanua trong dung moéi
thich hop nhu axit axetic. Nhiét d§ phan Gng c6 thé 1a nhiét d¢ trong phong, va thoi gian
phan ting ndm trong khoang tir.mdt dén ba gidr hodc khoang vdy. Din xuét arylamino-nitril
thu dugc (16) duogce phan tach bing cc ki thuét thong thuong, va khi cin, n6 c6 thé duoc
tinh ché bang cach két tinh hodc st dung séc ky.

Buéc 12 1a phuong phap cho din xult aryl amino-nitril (16) phan ung voéi
2,2,2-tricloaxetylisoxyanat trong dung méi thich hgp nhu diclometan, va sau d6 tdng hop
din xuit ctia hop chit hydantoinimino (17) bang cach bd sung cac chét thir nhu metanol,
nudc, va trietylamin va cho phép chiing phan tng trong diéu kién gia nhiét. D4n xuét cia
hop chit hydantoinimino thu duoc (17) duge phén tach bing cac k¥ thudt thong thudng, va
khi can, né c6 thé duge tinh ché béng céch két tinh hodc st dung sic ky.

Buéc 13 1a phuong phép chuyén héa din xult ciia hop chét hydantoinimino 17)
thanh dn xuét hydantoin-arylbromua (8) trong diéu kién axit. Vi du, qué trinh téng hop c6
thé dugc tién hanh trong dung méi axit axetic-nudc kém theo gia nhiét & nhiét d6 xap xi
65°C trong tir 1 d&én 6 gid hoic khoang vay. Dan xuét hydantoin-arylbromua thu dugc (8)
dugc phén tach bing céc k¥ thust théng thudng, va khi cn, né c6 thé dugc tinh ché bing

céch két tinh hoc sir dung sic ky.
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So dd 6 1a phuong phap thuc hién phan tmg Heck dbi véi vinylsulfonamua (18) va
dan xuét hydantoin-arylbromua (8) v&i sy ¢6 mit cia cht xdc tac kim loai, va sau do, hydro

hoa olefin hop chit (19) dé tao ra din xuét ctia hop chét hydantoin (Cong thuc 1).

So d6 6 (Phuong phép B)
R4 R3
HNJSCN . R'foo Budc 14 J_@ 1
jd ° yNH R1 r
R2 (18) 0]
(8) R2 (19)
Budc 15
o R3

HNJgC NH
N- S
R1 D)*N 7!’

R2 Coéng thirc 1

Dian xuét clia hgp chét hydantoin (Cong thic 1) c6 thé dwoc tdng hop bang cach
thyc hién phan Umg & Budc 14 theo phuong phép & Bude 6 va phan tmg & Bude 15 theo
phuong phép & Bude 5. Dan xuit ciia hgp chit hydantoin thu dwoc (Céng thirc 1) duge
phén tach bang cic k¥ thuat théng thuong, va khi can, né ¢6 thé dugc tinh ché bing cach két
tinh hogc sir dung séc ky.

Dan xuét vinylsulfonamua (18) dugc ding & Budce 14 c6 thé duogc téng hop bing
tham chiéu dén céc so dd 2, 3, va 12 cia WO2010/126030(A1).

T4t c4 céc tai liéu mo ta tinh trang k¥ thudt duoc trich dAn trong ban mé ta nay dugc

két hop & day bang cach vién dén.

e oA - A
Vi du thyc hién sang che
Sau day, sang ché s& dugc mo ta chi tiét hon bang cac vi du va vi du thir nghiém;
tuy nhién, can phai hiéu rang sang cheé khong bi giéi han & ndi dung ctia cac vi du va vi du

thir nghi€ém nay. Tat ca cac nguyén li€u ban dau va céc chat thir déu mua tir cac nha cung
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clp trén thi truong hodc duge téng hop bang cach sir dung cic phuong phap da biét. Phd
'H-NMR dugc do sir dung phd ké Mercury300 (do Varian san xuit), ECP-400 (do JEOL san
xuét) hodc 400-MR (do Varian san xuét) sir dung MesSi 1am chit chudn ndi hodc khong (s =
dinh don, d = dinh d6i, t = dinh ba, brs = dinh don rong, m = da dinh). Phép do phd khéi
duogc tién hanh sir dung dung cu ghi phd khéi, ZQ2000 (do Waters JEOL san xuét), SQD
(do Waters JEOL san xuét) hozic 2020 (do Shimazu san xuét).

Vidul
1-(4-(2-((2-(4-flo-3-(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfon
yletyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion (Hop chét 1)

Phén tng (1-1)

0]

Br OH
NH, OH NaOH 5N )gl:
‘Q DIPEA MeOH
Br DMI
1 Br ,

B6 sung axit 2-bromoisobutyric (3,86 g, 23,1 mmol) vao dung dich chira
4-bromo-3,5-dimetylanilin (3,47 g, 17,4 mmol) va diisopropyletylamin (5,3 mL, 30,4
mmol) trong DMI (13 mL) & nhiét d6 trong phong. Khudy hdn hop nay & 100°C trong 1 gid
va sau do, thém 2-bromoisobutyrat (496 mg, 2,97 mmol) va diisopropyletylamin (0,8 mL,
4,59 mmol) va khudy hdn hop nay & 100°C trong 1 gid.

B& sung metanol (52 mL) va dung dich nuéc natri hydroxit 5N (52 mL, 260 mmol)
vao hdn hop phan ting & nhiét d trong phong, va sau d6, khudy hdn hop nay & 75°C trong
1,5 giv. Lam ngudi hdn hop phéan ting, sau d6 thém nudc va diéu chinh d6 pH 1én 5 sir dung
dung dich nuéc kali hydro sulfat 1N, va sau d6 chiét sir dung etyl axetat. Rira 16p chét hitu
co bﬁng nuée, sau d6 lam khé trén magie sulfat khan, va co dé thu duogc axit

2-((4-bromo-3,5-dimetylphenyl)amino)-2-metyl propanoic duéi dang san phdm thé (5,79 g).
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MS(ESI) m/z = 286, 288 (M+H)+

(Phan tng 1-2)

0 0
yL O NaOCN YL NH
NH _ N—
_Q DCM-AcOH Q 0
Br Br
2 3

BS sung natri xyanat (5,03 g, 59,8 mmol) viao hdn hop cia axit
2-((4-bromo-3,5-dimetylphenyl)amino)-2-metyl propanoic (5,79 g hop chéit thu dwoc tir
Phan Ung 1-1) trong diclometan (62 mL) va axit axetic (62 mL), & nhiét d0 trong phong.
Khudy hdn hop ndy & dén nhiét d6 trong phong trong ba gid. BS sung dung dich nudc bo
hoa natri hydro cacbonat (400 mL) dé diéu chinh d6 pH dén 7-8 bd sung sir dung nudc natri
hydoxit 5N, va chiét hdn hop niy bing etyl axetat. Lam kho 16p chét hitu co trén magie
sulfat khan, va sau d6 c6 trong ap sult dugc giam. Rura chét rén thu duogc 14n luot béng etyl
axetat-hexan va sau d6, bing diclometan-hexan dé thu dugc 1-(4-bromo-3,5-dimetylphenyl)
-5,5-dimetylimidazolidin-2,4-dion (3,80 g, 66%).

MS(ESI) m/z = 311, 313 (M+H)+

Br—b*mo
o 3 EL(O

2 ('?_// 0 Q N
N-S - Iz
EOC 8 Pd,(dba), EO><:,\N‘§ ) gl

(Phan g 1-3)

o
tBu,P-HBF, 5

Cy,NMe -
NMP

Khudy hdn hop ctia 8-(vinylsulfonyl)-1,4-dioxa-8-azaspiro[4,5]decan (431 mg, 1,85
mmol), 1-(4-bromo-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion (575 mg, 1,85

mmol), tris(dibenzylidineaxeton)paladi(0) (508 mg, 0,55 mmol), axit tri-tert-butylphosphin
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tetrafloboric (165 mg, 0,55 mmol), va metyldixyclohexylamin (2,1 mL, 9,25 mmol) trong
N-metyl-2-pyrolidon (18,5 mL) trong khi quyén nito & 110°C trong hai gi¢. Lam nguoi hén
hop phan tmg ndy, lam mét bing nudc, va sau d6, chiét bang etyl axetat. Rira 16p chét hitu
co bang nudc va nuée mudi, 1am khé trén magie sulfat khan, va sau d6 ¢ trong 4p suét
dugc gidm. tinh ché cin béng séc ky cot nhdi amino-silicagel (diclometan - metanol) dé thu
dugc  (E)-1-(4-(2-(1,4-dioxa-8-azaspiro[4,5]decan-8-ylsulfonyl)vinyl)-3,5-dimetylphenyl)
-5,5-dimetylimidazolidin-2,4-dion (584 mg, 68%).
MS(ESI) m/z = 464 M+H)+

(Phan tng 1-4) Dung dich nuéc

§L(o HCI2N o : NBLfO
0 : Q N _ 0y NH
E N_SI / ())I/NH THF O=CN éSI) (})[/

]
0 Il
5

[é )}

B sung dung dich nuéc axit clohydric 2N (26 mL, 52 mmol) vao dung dich chira
(E)-1-(4-(2-(1,4-dioxa-8-azaspiro[4,5]decan-8-ylsulfonyl)vinyl)-3,5-dimetylphenyl)-5,5-di
metylimidazolidin-2,4-dion (1,2 g, 2,58 mmol) trong tetrahydrofuran (26 mL), trong hon 10
phit. Khudy hdn hop nay & 60°C trong gid. Lam ngudi hdn hop phan tmg nay, sau d6 diéu
chinh d6 pH ciia né dén 7 bing cach st dung dung dich nuéc natri hydroxit 2N, va chiét
hén hop nay bing etyl axetat. Rira 16p chét hitu co bing nuéc mudi, 1am khé trén magie
sulfat khan, va sau d6 co trong &p suit duoc giam. Tinh ché cin bing séc ky cot silicagel
(diclometan - etyl axetat) d& thu duoc (E)-1-(3,5-dimetyl-4-(2-((4-oxopipedridin-1-yl)
sulfonyl)vinyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion (998 mg, 92%).

MS(ESI) m/z = 420 (M+H)+

(Phan ting 1-5)
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o : ?L(O KCN “ o NSLfO
n g NH > I NH
- X N-S
O@N ﬁ C))]/ ACONH‘1 HN S gl/

) MeOH 2 O

»
I~

B sung kali xyanua (188 mg, 2,84 mmol) va amoni axetat (237 mg, 3,08 mmol)
vao dung dich chira (E)-1-(3,5-dimetyl-4-(2-((4-oxopipedridin-1-yl)sulfonyl)vinyl)phenyl)
-5,5-dimetylimidazolidin-2,4-dion (994 mg, 2,37 mmol) trong metanol (24 mL) & nhiét do
trong phong. Khudy hén hop niy & 60-70°C trong 3 gid. Lam ngudi hdn hop nay, ¢b trong
&p sudt dugc giam, va sau d6 pha losing bang etyl axetat. Rira 16p chit hitu co béng nude va
nuée mudi, 1am kho trén magie sulfat khan, va sau d6 c6 trong ap sut dugc giam. Tinh ché
cin bing sic ky cot silicagel (diclometan - etyl axetat) d& thu dugc (E)-4-amino-1 -((4-
(5,5-dimetyl-2,4-dioxoimidazolidin-1-yl)-2,6-dimetylstyryl)sulfonyl)piperidin-4-cacbonitril
(681 mg, 68%).

'H-NMR (300MHz, DMSO-ds) 8: 1,3 (6H, s), 1,7 (2H, m), 2,0 (2H, m), 2,3 (6H, s),
2,7 (2H, s), 2,9 (2H, m), 3,4 (2H, m), 6,9 (1H, d, J=15,9 Hz), 7,1 2H, s), 7,4 (1H,d, ] =
15,9 Hz), 11,2 (1H, brs)

(Phén Ung 1-6)
Dung dich nuéc

- o SLf HCI 2N o
I NH 0y
H.‘,N><:\/N E )/ H,0, ésl) )I/NH

DMSO
MeOH

I~

B& sung dung dich nuéc natri hydroxit 2N (1,6 ml, 1,6 mmol) vao dung dich chua
(E)-4-amino-1-((4-(5,5-dimetyl-2,4-dioxoimidazolidin-1-yl)-2,6-dimetylstyryl)sulfonyl)
piperidin-4-cacbonitril (675 mg, 1,50 mmol) trong metanol (7,5 mL) va dimetylsulfoxit
(0,195 mL) & nhiét d trong phong va sau d6, bd sung tir tir timg giot dung dich nude 30%
hydro peroxit (0,2 mL, 1,95 mmol). Khudy hdn hop ndy & nhiét d6 trong phong trong 1 gio.

B4 sung etyl axetat, hexan, va dung dich nu6c amoni clorua béo hoa vao hdn hop phéan tng.
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Thu gom chit rén bing cach loc, rira, vi lam kho dé thu duoc (E)-4-amino-1-((4-(5,5-
dimetyl-2,4-dioxoimidazolidin-1-yl)-2,6-dimetylstyryl)sulfonyl)piperidin-4-carboxamit
(498 mg, 72%).

MS(ESI) m/z = 464 (M+H)+

(Phan tng 1-7)
§L( Pd(OH),-C / H,

HN / NH = HN
)’ MeOH-DMF

Khuéy hén hop cta (E)-4-amino-1-((4-(5,5-dimetyl-2,4-dioxoimidazolidin

S

)’/NH

_(IJ:O

B
O

-1-yl)-2,6-dimetylstyryl)sulfonyl)piperidin-4-carboxamit (1,3 g, 2,8 mmol) va paladi
hydroxit trén cacbon (20% Pd) (dwoc 1am 4m bing x4p xi 50% nudéce) (1,3 g) trong metanol
(21 mL) va dimetylformamit (7 mL) trong khi quyén hydro & nhiét d6 trong phong trong 4
gid. Loc hdn hop phan tng nay va rira, va sau d6 cb dich loc trong 4p suét duoc giam dé thu
duoc 4-amino-1-((4-(5,5-dimetyl-2,4-dioxoimidazolidin-1-yl)-2,6-dimetylphenetyl)
sulfonyl)piperidin-4-carboxamit (998 mg, 77%).

MS(ESI) m/z = 466 (M+H)+

(Phén tng 1-8)

OH 0 54(
H NJSC I NH - o) (o)
S e ;":;F“ ;xomxo ;
Fe 19
Bb sung O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronihexaflophosphat
(HATU) (118 mg, 0,309 mmol) vao dung dich chtra 4-amino-1-((4-(5,5-dimetyl-2,4-dioxo
imidazolidin-1-yl)-2,6-dimetylphenetyl)sulfonyl)piperidin-4-carboxamit (120 mg, 0,258
mmol), axit 4-flo-3-(triflometoxy)benzoic (69 mg, 0,309 mmol), va diisopropyletylamin

(0,09 ml, 0,516 mmol) trong dimetylformamit (2,5 mL). Khuiy hén hop nay & dén nhiét d6
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trong phong trong 1,5 gid. Lam mat hdn hop phan tmg bing nudc, va sau d6 chibt bing
diclometan. Rira 16p chét hitu co bing nwéc mudi, rira bing natri sulfat khan, va sau d6, ¢b
trong 4p sudt dugc giam d& thu dugc 1-((4-(5,5-dimetyl-2,4-dioxoimidazolidin
-1-yl)-2,6-dimetylphenetyl)sulfonyl)-4-(4-flo-3-(triflometoxy)benzamit)piperidin-4-carboxa
mit (150 mg, 67%). |

MS(ESI) m/z = 672 (M+H)+

(Phén Ung 1-9)

o] %(O
0 N
ol e
HN OI 0 tBuOK 9
F_O > N- )/’NH
et D/go {BUOH-EtOH g

F>r

_\
O

Hop chét 1

B sung kali tert-butoxit (75 mg, 0,670 mmol) vao dung dich di trdn cua
1-((4-(5,5-dimetyl-2,4-dioxoimidazolidin-1-yl)-2,6-dimetylphenetyl)sulfonyl)-4-(4-flo-3-
(triflometoxy)benzamit)piperidin-4-carboxamit (150 mg, 0,223 mmol) trong tert-butanol
(2,5 mL) va etanol (2,5 mL) & 0°C. Khudy hdn hop nay trong khi quyén nito & 50°C trong
1,5 gid. Lam ngudi hdn hop niy, pha loing bang nudce, 1am mat bing dung dich nuée amoni
clorua bio hoa, va sau d6 chiét bing diclometan. Rira 16p chét hitu co bing nudc va nude
mudi, 1am khd trén natri sulfat khan, va sau dé, c6 trong ap suét duoc giam. Tinh ché cin
thu duoc bang sic ky cot silicagel (diclometan - metanol) dé thu duoc 1-(4-(2-((2-(4-flo-3-
(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)-3,5-dimetyl
phenyl)-5,5-dimetylimidazolidin-2,4-dion 118 mg, 81%).

MS(ESI) m/z = 654 (M+H)+. 'H-NMR (400MHz, CD3OD) &: 1,40 (6H, s),
1,71-1,80 (2H, m), 2,00-2,08 (2H, m), 2,43 (6H, s), 3,22 (4H, s), 3,47-3,57 (2H, m),
3,80-3,88 (2H, m), 7,01 (2H, s), 7,50-7,57 (1H, m), 7,97-8,04 (1H, m), 8,05-8,12 (1H, m)

Céc hop chét trong cac Vi du duéi ddy duoc téng hop bing cac bude tuong tu voi
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céc budc trong cac Phan g 1-8 va 1-9 trong Vi du 1, sir dung céc nguyén liéu ban dau 1a
axit carboxylic thich hop, céc chét thir, va céc dung méi.
(Hop chét 2-5)

Bang 1
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chét

Nguyén liéu

ban dau, axit
carboxvlic

Cong thire cdu tao cua hop

chat

S6 liéu phan tich

(o)

"o

MS(ESI) m/z =630, 632
(M+H)+, 'H-NMR (400MHz,
DMSO0-d5) 8: 1,30 (5H, s),
1,56-1,63 (2H, m), 1,80-1,90
(2H, m), 2,37 (6H, s), 3,00-3,08
(2H, m), 3,23-3,30 (2H, m),
3,32-3,41 (2H, m), 3,57-3,73
(2H, m), 7,00 (2H, s), 7,50 (1H,
dd, J=8, 8 Hz), 7,77-7,82 (1H,
m), 7,95-8,00 (1H, m), 8,13-8,20
(1H, m), 11,10 (1H, brs), 11,70
(1H, brs)

MS(ESI) m/z = 638 (M+H)+
'H-NMR (400MHz, CDCI3) §:
1,47 (6H, s), 1,70-1,78 (2H, m),
2,09-2,18 (2H, m), 2,40 (6H, s),
3,00-3,08 (2H, m), 3,20-3,28
(2H, m), 3,44-3,54 (2H, m),
3,80-3,88 (2H, m), 6,94 (2H,
s), 7,34 (1H, t,J = 9,5 Hz), 8,02
(1H, brs), 8,08-8,13 (1H, m),
8,20-8,24 (1H, m), 10,10 (1H,
brs)

MS(ESI) m/z = 654 (M+H)+
'H-NMR (400MHz, DMSO-ds)
8: 1,30 (6H, s), 1,58-1,64 (2H,
m), 1,81-1,91 (2H, m), 2,37 (6H,
s), 3,00-3,08 (2H, m), 3,22-3,31
(2H, m), 3,32-3,42 (2H, m),
3,68-3,73 (2H, m), 7,00 (2H,

s), 7,76-7,82 (1H, m), 7.95 (1H,
d, J=9,5 Hz), 8,05 (1H, dd,
J=9,6, 2Hz), 11,9 (1H, s), 11,79
(1H, s)

MS(ESI) m/z = 632 (M+H)+
"H-NMR (400MHz, CDCL;) 5:
1,47 (6H, s), 1,65-1,73 (2H, m),
2,11-2,20 (2H, m), 2,98-3,04 (2H,
m), 2,39 (6H, s), 2,98-3,04 (2H,
m), 3,18-3,25 (2H, m), 3,40-3,52
(2H, m), 3,82-3,90 (2H, m),
3,82-3,90 (2H, m), 6,94 (2H, s),
7,17 (1H, d, J=8,4 Hz), 7,63 (1H,
d, J=8,4 Hz), 7,75 (1H, s), 8,49
(1H, brs), 10,46 (1H, brs)

Vidu?2
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1-(3,5-dimetyl-4-(2-((4-ox0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)s
ulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion (Hop chét 6)

(Phén tng 2-1)

0

Br N

0 )rNH o 0
G o 3

ef MY NS - £k HNJS<:N-CS> / M-
Fj\©)‘N 0 Pd(dba), FX@/’*N 3 0
{cHex) ,NMe 1
(tBu),P-HBF, £
NMP

Khu4y hén hop cia 2-(3 -(triflometyl)pheyl)-8-(vinylsulfonyl)-1,3,8-triazaspiro[4,5]
deca-1-en-4-on (150 mg, 0,387mmol) dugc tdng hop theo phuong phap dugc mé ta trong
tai liéu Céc so dd 2, 3, va 12 trong WO2010/126030(A1), 1-(4-bromo-3,5-dimetylphenyl)
-5,5-dimetylimidazolidin -2,4-dion (169 mg, 0,542 mmol), bis(dibenzylidineaxeton) paladi
(45 mg, 0,077 mmol), axit tri-tert-butylphosphin tetrafloboric (22 mg, 0,077 mmol), va
metyldixyclohexylamin (0,123 mL, 0,581 mmol) trong N-metyl-2-pyrolidon (0,97 mL) &
100°C trong mdt gidr trong khi quyén nito. Lam ngudi hdn hop nay, lam mat bing nudc, va
sau d6, chiét bang etyl axetat. Rira 16p chét hiru co bang nude va nude mudi, 1am khé trén
natri sulfat khan, va sau d6, c6 trong 4p sudt duoc giam. Tinh ché cin thu dugc béng sic ky
cdt silicagel (etyl axetat-hexan) dé thu duoc (E)-1-(3,5-dimetyl-4-(2-((4-0x0-2-(3-
(triflometyl)phenyl)-1,3,8-triazaspiro [4,5]deca-1-en-8-yl)sulfonyl)vinyl)phenyl)-5,5
-dimetylimidazolidin-2,4-dion (197 mg, 82%).

MS(ESI) m/z = 618 (M+H)+

(Phén tng 2-2)

20% Pd(OH) /C 9
>g©/‘:lg<:/\ £/ )’NH . F N 3 )/NH
2

CF,CH,OH

Hop chét 6
Khudy hén hop cta (E)-1 -(3,5-dimetyl-4-(24((4-oxo-2-(3-(triﬂometyl)phenyl)-
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1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)vinyl)phenyl)-5,5-dimetylimidazolidin-2,4-dio
n (195 mg, 0,316 mmol) va paladi hydroxit/cacbon (20% Pd) (dugc 1am 4m bing x4p xi
50% nuéc) (195 mg, 0,139 mmol) trong 2,2,2-trifloetanol (6 mL) & nhiét d trong phong
trong 14 gid trong khi quyén hydro. Loc hdn hop nay, va c6 dich loc trong ap suét dugc
giam. Tinh ché cin thu dugc bz"mg sic ky cot silicagel (etyl axetat - hexan) dé thu dugc
1-(3,5-dimetyl-4-(2-((4-ox0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion (121 mg, 62%).

MS(ESI) m/z = 620 (M+H)+. 'H-NMR (400MHz, CD3OD) §: 1,40 (6H, s), 1,72-1,81 (2H,
m), 2,00-2,10 (2H, m), 2,44 (6H, s), 3,22 (4H, s), 3,50-3,58 (2H, m), 3,80-3,88 (2H, m),
7,01 (2H, s), 7,72-7,79 (1H, m), 7,88-7,94 (1H, m), 8,16-8,23 (1H, m), 8,31 (1H, s)

Vidu3
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl

ysulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion (Hop chit 7)

(Phéan éng 3)
N
o Br N)’/NH
0
HN iy o 3 0
N N-$ > S' )’/NH
F>FL O/L 0 Pd(dba), F ('3
F7-0 13 tBu,P-HBF, Eﬂ\
Cy,NMe 14
NMP

20% Pd(OH) -C 'j_@’ T
H, r

MeCN/MeOH/DMF EX Hop cht 1
Bing cich st dung cic nguyén liéu ban diu va céc dung méi thich hop,

1-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yl)sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion (Hop chit 7) duoc tbng hop bing

cac budc tuwong tu voi cac bude duge mo ta trong Vi du 2.
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MS(ESI) m/z = 636 (M+H)+. 'H-NMR (400MHz, CDCl3) 8: 1,47 (6H, s), 1,70-1,78 (2H,
m), 2,10-2,19 (2H, m), 2,40 (6H, s), 3,00-3,07 (2H, m), 3,19-3,25 (2H, m), 3,45-3,53 (2H,
m), 3,81-3,88 (2H, m), 6,94 (2H, s), 7,35 (2H, d, J = 8,0 Hz), 7,73 (1H, brs), 7,93 (2H, d,J =
8,0 Hz), 9,37 (1H, brs).

Vidu4
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yDsulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion (Hop chit 8)

0 I;/NHz TMSCN N
Br -
& - O
1

1 16

(Phan ung 4-1)

B sung trimetylsilyl xyanua (0,063 ml, 0,500 mmol) vao hdén hop cua
xyclopentanon (42 mg, 0,500 mmol) va 4-bromo-3,5-dimetylanilin (100 mg, 0,500 mmol)
trong axit axetic (0,5 mL), & nhiét do trong phong. Khudy hén hop ndy & dén nhiét do trong
phong trong 1,5 gits trong khi quyén nito. Rira hdn hop phan ting ndy bing dung dich nudc
amoni 28% (1 mL), pha loing bing nuwéc va chiét bing diclometan. Rira 16p chét hitu co
bang nudc va nude mudi, 1am kho trén natri sulfat khan, va sau d6 c6 trong 4p sudt duoc
giam dé thu dugc 1-((4-bromo-3,5-dimetylphenyl)amino)xyclopentancacbonitril duéi dang
san phdm thé (152 mg).

'H-NMR (400MHz, CDCl) §8: 1,83-1,92 (4H, m), 2,07-2,15 (2H, m), 2,33-2,42 (2H, m),

2,37 (6H, m), 3,71 (1H, brs), 6,56 (2H, s)

(Phan Ung 4-2)
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(0]
{ 3 cl _ Q NH
N==0 -
=N CI% =N Et,N Q/«
NH _ N0 . N \‘(NH
BII;/ CH,C, Brj@/ HNIO H,O, MeOH BI:Q 0
cl

16 1z g 1

B4 sung 2,2,2-tricloactylisoxyanat (0,070 mL, 0,593 mmol) vao dung dich chua
1-((4-bromo-3,5-dimetylphenyl)amino)xyclopentancacbonitril (145 mg, 0,495 mmol) trong
diclometan (5 mL) & nhiét d6 trong phong. Khudy hdn hop nay & dén nhiét do trong phong
trong mdt gid trong khi quyén nito.

B sung trietylamin (0,103 mL, 0,742 mmol), nuéc (0,045 mL), va metanol (0,10
mL) va hdi Iuvu hdn hop ndy trong 1,5 gid trong khi quyén nito. Lam ngudi hdn hop nay, sau
d6 pha logng bang nudc va didu chinh d6 pH ctia n6 dén 5 sir dung dung dich nuée axit
clohydric 1N, va sau d6, chiét bang diclometan. Rira 16p chét hitu co bing nuéc va nude
mudi, lam khd trén natri sulfat khan, va sau d6, cd trong ap suét duoc giam dé thu duoc
1-(4-bromo-3,5-dimetylphenyl)-4-imino-1,3-diazaspiro[4,4Jnonan-2-one dudi dang san
phém thé.

MS(ESI) m/z = 336, 338 (M+H)+

(Phan tng 4-3)
Fy L
N . N VM
BI;/ 0 ACOH-H,0 Brj@/ 0
18

= 19

Khudy hdn hop clia 1-(4-bromo-3,5-dimetylphenyl)-4-imino-1,3-diazaspiro
[4,4]nonan-2-on (san phdm thé thu dugc trong phan ting) trong axit axetic (1,0 mL) va nuéc
(0,25 mL) trong 1,5 gid & 65°C trong khi quyén nito. Sau khi bd sung thém axit axetic (1,0
mL) va nu6e (0,25 mL), khudy hdn hop nay trong 17 gir & 65°C trong khi quyén nito. Lam

ngudi hdn hop ndy, sau d6 pha lodng béng nudc va didu chinh d6 pH ctia né dén 8 sir dung
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dung dich nuéc natri hydro cacbonat bo hoa, va chiét bing etyl axetat. Rira 16p chat hitu co
bing nuéc va nudc mudi, 1am khd trén natri sulfat khan, va sau d6 c6 trong &p suét duoc
giam. Tinh ché cin bing séc ky cot silicagel (etyl axetat - hexan) d& thu duogc
1-(4-bromo-3,5-dimetylphenyl)-1,3- diazaspiro[4,4]nonan-2,4-dion (121 mg).

MS(ESI) m/z = 337, 339 M+H)+

(Phan g 4-4)

¢ 02 o
o) Br N NH
SR Jou o o Bl
O)QN Y HNJ@C _g / YNH
O \N 1]
F Q/L . 7
F7-O 20

F>FL Pd(dba),
F~ O 13 tBu,P-HBF,
Cy,NMe
NMP
20% PA(OH) ,-C o 4 NQ(O
= I
HN\J@C 3 yNH
H, F N (5 0
MeOH-DMF 5 )
F~0 Hop chat 8

Bing céch st dung c4c nguyén liéu ban dAu va céc dung méi thich hop, thu dugc
1-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl
)sulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion (Hop chét 8) bing céc bude tuong
ty vdi cac bude duge md ta trong Vi dy 2.

MS(ESI) m/z = 662 (M+H)+. 'H-NMR (400MHz, DMSO-d¢) &: 1,36-1,44 (2H, m),
1,60-1,70 (4H. m), 1,82-1,91 (2H, m), 1,91-2,06 (4H, m), 2,38 (6H, s), 3,01-3,09 (2H, m),
3,22-3,30 (2H, rﬁ), 3,30-3,42 (2H, m), 3,70-3,77 (2H, m), 7,03 (2H, s), 7,57 (2H, d, ] = 8,4
Hz), 8,14 (2H, d, J= 8,4 Hz)

Vidu5
1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yl)sulfonyl)etyl)phenyl)-8-metyl-1,3,8-triazaspiro[4,5]decan-2,4-dion (Hop chit 9)
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(Phan g 5-1)

= 2 Cl ClCl £8
0 Y
> Y L ox°
oﬁ( Fj\
o 13 0 0

— e F
AcOH-H,O NH Pd(dba), HN N-8 y-NH

N
= I
\é tBu,P-HBF, F ;\ N o) 0
25 Cy,NMe F0 26

NMP
20% F’d(OH)2

J_b' \”/NH
MeOH CHJCN F>k /©)\

Bing céch sir dung tert-butyl este ciia axit 4-oxopiperidin-1-carboxylic lam nguyén

"CD=O

liu ban diu, va st dung dung modi thich hop, thu dugc este tert-butyl ciha axit
1-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl
)sulfonyl)etyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4,5]decan-8-carboxylic bing cac budc
tuong ty véi cac bude duge mo ta trong Vi du 4.

MS(ESI) m/z =777 (M+H)+.

(Phén tng 5-2)

o
Q{ 2TFA H
0
HN f HN I NH
" N-$ h/ Tone, N-S )/’
- N 8 o 0
F>|\o 27 28

Bb sung axit triflo axetic (0,05 mL, 0,673 mmol) vao dung dich d& trén cua
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tert-butyl este cua axit 1-(3,5-dimetyl-4-(2-((4-0x0-2-(4-(triflometoxy)phenyl)-1,3,8-
triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4,5]decan-8
-carboxylic (11,7 mg, 0,015 mmol) trong diclometan (0,13 mL) & nhiét d6 trong phong. D3t
hén hop nay trong dong nito, va khudy & nhiét d6 trong phong trong 1 gid. C6 hdn hgp phan
img nay trong &p suit dugc giam d thu duwoc mudi 1-(3,5-dimetyl-4-(2-((4-ox0-2-(4
-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)phenyl)-1,3,8-triaz
aspiro[4,5]decan-2,4-dion cua axit 2-triflo-axetic (13,6 mg).

MS(ESI) m/z = 677 (M+H)+.

(Phan tng 5-3)

\
N
N g~ 9 J_@fﬁ’zfo 37% HCHO P _ o %O
H NH
:éCNﬁ o?f HCOH ""\I:Ig<:N-SI yNH
F /@/‘\N 11 o
l E o]
>N
8 F70

B4 sung dung dich nudc formaldehyt 37% (0,055 mL) vao hdn hop cta mudi

Hop chét 9

1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-1,3,8-triazaspiro[4,5]decan-2,4-dion cta axit 2-triflo-axetic (21,1
mg, 0,022 mmol) va axit formic (0,033 mL). D3t hdn hop nay trong dong nito, va khudy
trong ba git dong thoi gia nhiét & 80°C. C6 hdn hop phan tng nay, va pha lodng cén thu
dugc bing etyl axetat. Rira 16p chét hitu co bang dung dich nuéc natri hydroxit d4 pha loang,
lam kho trén magie sulfat khan, va sau d6 c6 trong ap sudt duoc giam. Tinh ché cin thu
duoc béng sic ky (diclometan - metanol) d& thu duoc 1-(3,5-dimetyl-4-(2-((4-0x0-2-
(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)phenyl-8-metyl-
1,3,8-triazaspiro[4,5]decan-2,4-dion (4,5 mg, 30%).

MS(ESI) m/z = 691 (M+H)+. 'TH-NMR (400MHz, CD30D) 8: 1,76-1,84 (2H, m), 1,92-2,02

(2H, m), 2,02-2,12 (4H, m), 2,38 (3H, s), 2,46 (611, 5), 2,81-2,88 (2H, m), 2,92-3,02 (2H, m),
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3,23 (4H, s), 3,51-3,60 (2H, m), 3,72-3,80 (2H, m), 7,01 (2H, s), 7,48 (2H, d, ] = 8,0 Hz),
8,10 2H, d, J = 8,0 Hz)

Vidu 6
5-(3,5-dimetyl-4-(2-((4-0ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yl)sulfonyl)etyl)phenyl)-2-oxa-5,7-diazaspiro[3,4]octan-6,8-dion (Hop chit 10)

(Phan tng 6)
Cl —
Br 1 N==0 0
¥ Qoo Ry B g
—_— _ =] —_—
o TMSCN NH\N CH.CI N (5\‘ H,0, MeOH NH
AcOH 272 H\,\T o N\«
23 Br 0 Br I Br ©
30 3
31 Cl CICI 22

AcOH-H,0

tBu,P-HBF, F
Cy,NMe F>L
NMP

0o
13 o o
HN 2 N
Ny Pd(dba), - N-S yNH
:I;:r 0 J::I)\N °
33 o M

20% Pd(OH),-C
H

o)

O
o
s N-§ g
H2 F N n 0o
MeOH-CH,CN-DMF Ej‘o

Hop chit 10

Bang céch st dung oxetan-3-on 1am nguyén liéu ban dau, va st dung céc dung moéi

thich  hop,

thu

duoc

5-(3,5-dimetyl-4-(2-((4-0x0-2-(4-(triflometoxy)phenyl)-1,3,8

-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)phenyl)-2-oxa-5,7-diazaspiro[3,4]octan-6,8-di

on bang cc budc tuong tu véi cac bude trong Vi du 4.

MS(ESI) m/z = 650 (M+H)+. 'H-NMR (400MHz, CDCL) 8: 1,69-1,77 (2H, m), 2,12-2,22

(2H, m), 2,45 (6H, s), 3,03-3,11 (2H, m), 3,22-3,29 (2H, m), 3,46-3,53 (2H, m), 3,84-3,91

(2H, m), 4,86 (2H, d, J = 7,2 Hz), 5,03 (2H, d, T = 7,2 Hz), 7,07 (2H, s), 7,35 (2H, d, T = 8,4

Hz), 7,98 (2H, d, J = 8,4 Hz), 8,56 (14, s), 10,34 (1H, s)
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Vidu7
4-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-4,6-diazaspiro[2,4]heptan-5,7-dion (Hop chit 11)

(Phan Ung 7-1)

Z,OH
H.N
2 0 ﬁ

Br | = Br
Cul

DBU 3
35 DMA

I

NZ“,OH
0

~J

Khuéy hén hop coa 2-bromo-5-iodo-1,3-dimetylbenzen (300 mg, 0,965 mmol), axit
1-aminoxyclopropan carboxylic (195 mg, 1,93 mmol), ddng iodua (I) (37 mg, 0,194 mmol),
va diaiabixycloundecen (0,50 mL, 3,35 mmol) trong dimetylaxetamit (2,6 mL) & 120°C
trong ba gi® trong khi quyén nito. Tinh ché hdn hop phan Ging nay bang sic ky cot silicagel
(Wakosil C18, axetonitril - nuéc (axit formic 0,1%)) d& thu dugc axit
1-((4-bromo-3,5-dimetylphenyl)amino)xyclopropan carboxylic (219 mg, 80%).

MS(ESI) m/z =284, 286 (M+H)+.
(Phan tng 7-2)

ZWOH KOCN q‘fo
>  Br N
Br N T ACOH-CH,CI, yNH
; 0

37

B6 sung kali xyanat (424 mg, 5,23 mmol) viao hén hop cia axit
1-((4-bromo-3,5-dimetylphenyl)amino)xyclopropan carboxylic (198 mg, 0,697 mmol) trong
axit axetic (3 mL) va diclometan (1,5 mL) & nhiét d trong phong. Khudy hén hop nay &
dén nhiét d¢ trong phong trong 1 gid, va sau d6 khudy & 60°C trong 2 gid. BS sung dung
dich nudc natri hydro cacbonat bdo hoa vao dé didu chinh d6 pH dén 8, va chiét hén hop
nady bing etyl axetat. Rira 16p chit hitu co bing nudc va nuée mudi, 1am kho trén natri sulfat

khan, va sau d6 c6 trong ap suét dwogc gidm. Tinh ché cin bing sic ky cot silicagel (etyl
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axetat - hexan) dé thu dugce 4-(4-bromo-3,5-dimetylphenyl)-4,6
-diazaspiro[2,4]heptan-5,7-dion (49 mg, 23%).
MS(ESI) m/z =309, 311 M+H)+.

(Phan Gng 7-3)
B Nq\f °
0 r »-NH 0
(0]
HN’«‘ C Q o) 38 0
F N vs/ " IX NSJ—%:} I\Z\NfH
0 Pd(dba), F N o)

F
FRo 13 tBu,P-HBF, g 39
Cy,NMe
NMP

20% Pd(OH)z-C V\fo
N- S yNH
MeOH- CH 3CN-DMF F /Ej

Hop chét 11

Bing cach sir dung cic nguyén liéu ban ddu va céc dung moi thich hop, thu dugc
4-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl
)sulfonyl)etyl)phenyl)-4,6-diazaspiro[2,4]heptan-5,7-dion (Hop chét 11) bing céc bude
tuong tu vadi cac budce trong Vi du 2.

MS(ESI) m/z = 634 (M+H)+. 'TH-NMR (400MHz, DMSO-de) &: 0,99-1,03 (2H, m),
1,19-1,27 (4H, m), 1,58-1,64 (2H, m), 1,81-1,90 (2H, m), 2,35 (6H, s), 2,99-3,04 (2H, m),
3,22-3,29 (2H, m), 3,67-3,73 (2H, m), 6,95 (2H, s), 7,56 (2H, d, J = 8,4 Hz), 8,12 (2H, d, J
= 8,4 Hz)

Vidu8

1-(3,5-dimetyl-4-(2-((4-0x0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1 -en-8;yl)s
ulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion (Hop chit 12)

(Phan tng 8)
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oF:
Br N
? o ™ e o Qfo
£ F HNJSCN_g_/ ° = eF HNJSCN_“ / N NH
Fj\Q)QN i Pd(dba), FvN X 3
1 Bu P-HEF, 20
Cy,NMe =
NMP

20% PA(OH) ,-C

0 Q e
F o HN 2 N _NH
H F \ N-S Y

F
MeOH-CH;CN-DMF

Hop chét 12

Bing cach sir dung céc nguyén liéu ban diu va cc dung méi thich hop, thu duge
1-(3,5-dimetyl-4-(2-((4-ox0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion bing cic budc twong tw véi céc
budc trong Vi du 2.
MS(ESI) m/z = 646 (M+H)+. 'H-NMR (400MHz, DMSO-d¢) &: 1,40-1,48 (2H, m),
1,62-1,71 (4H, m), 1,88-1,97 (2H, m), 1,97-2,08 (4H, m), 2,41 (6H, s), 3,03-3,10 (2H, m),
2,29-3,34 (2H, m), 3,38-3,47 (2H, m), 3,72-3,79 (2H, m), 7,06 (2H, s), 7,84 (1H, dd, ] = 7,6,
7,6 Hz), 8,02 (1H, d, J = 7,6 Hz), 8,33 (1H, d, J = 7,6 Hz), 8,38 (1H, s)
Céc vi du thtr nghiém

Déi céac hop chét theo sang ché, cac két qua thir nghi€ém vé hoat tinh san xuit cAMP
théng qua PTHIR & ngudi, hoat tinh san xuit cAMP thong qua PTHIR & chudt nhét, d6 én
dinh chuyén héa st dung vi thé gan ngudi, d6 6n dinh chuyén hoa sir dung t& biao gan &
chu6t nhit, va tic dong dén ndng d6 Ca trong mau & mé hinh chudt nhit TPTX 1an luogt
duoc thé hién trong cac Vi du thir nghiém tir 1 dén 5. Céc hop chit dugc mob ta trong
W02010/126030A1 duge thé hién trong Bang 2 dugc dung lam céc hop chét so sénh.

Bang 2
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Vi duy so sanh Céng thirc ciu tao
. . 0
. Vi du so sénh 1 0 )\-\l
W02012/126030 Al N Y ('s? N)},NH
Hop chit 792 FXO SN o 0
F
F
r r O
Vi du so sanh 2 0 )\\|
WO02012/126030 A1 N ot N NH
A F = 3
9 0]
Hop chat 79 . X N o) o)
F
0
Vi dy so sanh 3 )\.\|
0 N
WO02012/126030 Al = F N N-8 y~NH
Hop chét 800 FS SN o) 0
FNF
Vi du so sanh 4 0 ’ 0
W02012/126030 Al Q N
: I\IL N-S )//NH
Hop chét 878 \/O N 0 0
Vidyso sanh 5 o) )
W02012/126030 Al 0 /—2 >—N
: ’}L N-S yNH
Hop cht 879 \/O N o) 0
Vidu so sanh 6 0 0
W02012/126030 Al N 0 N\
Hop chit 887 I N=9 r
| \/O ’ ’ ’

Vi du thir nghiém 1: Do hoat tinh tao tin hi€éu cAMP in vitro ctia cac hgp chét thong qua
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PTHIR & nguoi
(Céc peptit)

PTH(1-34) & ngudi va calcitonin duge mua tir Peptide Institute, Inc. (Osaka, Japan),
duoc hoa tan trong axit axetic 10 mM dén 1 mM va duoc bao quén trong ti lanh & -80°C.
(Nubi cdy té bao)

Cac t& bao dugc nudi cly trong mdi trudng Eagle dwoc Dulbecco cai bién
(Dulbecco's modified Eagle's medium - DMEM) duoc bd sung 10% huyét thanh bao thai bd
(Hyclone), 100 don vi/ml penixillin G va 100 pg/ml streptomyxin sulfat (Invitrogen Corp) &
37°C trong khéng khi duge 1am 4m chira 5% CO,.

Phép phén tich qué trinh truyén tin hiéu cAMP dugc tién hanh s dung cac té bao
LLC-PK1 khéng biéu hién PTHIR, va céc t& bao HKRK-B7 14 céc t& bao LLC-PK1 biéu
hién qué mirc PTHIR & ngudi ¢ 9,5 x 10° thy thé/té bao (Takasu et al., J. Bone. Miner. Res.
14:11-20, 1999).

(Kich thich cAMP)

Céc t& bao HKRK-B7 hoiic LLC-PK1 dugc gieo gibng trong dia 96 15 & mat d6 1 x
10% & bao/I5 va & qua dém. Vao ngdy tiép theo, bd sung timg chét, hodic toan bd cac chét
bao gém: 50 pl dém thlr nghiém cAMP (DMEM, IBMX 2 mM, albumin huyét thanh bo 0,2
mg/ml, Hepes-NaOH 35 mM, d6 pH=7,4) chira PTH(1-34) & ngudi, dat dia nay trong mdy 0
37°C. U céc té bao niy trong 20 phit. Sau khi loai bé méi truong, rira mot lan cac t& bao
niy bang 100 pl dém thir nghiém cAMP. Dit dia ndy trén bot d4 kho d lam dong lanh céc
té bio va sau d6, 14y n6 khoi d4 khé. Lam tan céc té bao bang 40 pl HCl 50 mM va lam
dong lanh lai trén da kho. Do lugng cAMP ndi bao dugc tao ra st dung kit cAMP EIA mua
dugc trén thi truong (Biotrack cAMP EIA system, GE health care).

(Tinh ndng d6 cho mirc hidu qua 20% (20% effective concentration - EC20) va ndng d6 cho

muc hi€u qua 50% (EC50) trong phép do kha nédng tao ra cAMP in vitro)

-51-



20779

Tién hanh céc phép phén tich sir dung phuong trinh dudng cong dép tmg lidu hinh
chit S gradient bién thién. Hoat tinh tao tin hiéu cAMP cta PTH(1-34) & ngudi & ndng do
100 nM dugc tinh 13 100%, va ndng d6 tai d6 mdi hop chét thé hién hoat tinh tao tin hiéu
cAMP & muic 20% hodc 50% duoc tinh 1a EC20 hoiac EC50.

Céc két qua thu dugc trén cac té bao HKRK-B7 dugc thé hién trong Bang 3.

Mirc d6 d4p tmg cAMP ciia céc t& bao LLC-PK1 thip hon mirc d6 dép tmg cua céc

té bao HKRK-B7.
Bang 3
Hop chét EC20 |EC20 Hop chit EC20 |EC20
HM) | (M) (=M) (M)
Hop chit 1 1,3 5,8 Hop chét 9 2,6 12
Hop chit 2 2,4 14 Hop chét 10 5,0 21
Hop chét 3 1,5 7,2 Hop chét 11 1,5 11
Hop chét 4 1,6 7,4 Vidusosanh1 | 1,5 4,8
Hop chit 5 1,7 8,1 Vidusosanh?2 | 3,1 13
Hop chét 6 2,0 9,0 Vidusosanh3 |2,0 9,0
Hop chét 7 1,1 4,1 Vi duso sanh 4 | >505 >1000
Hop chit 8 1,0 3,6 Vidusosanh5 | 3,1 25
Vidusosanh 6 | 3,6 32

Vi du thir nghiém 2: Do hoat tinh tao tin hi€u cAMP in vitro cta céc hgp chét thong qua
PTHIR & chudt nhit
Str dung céc LLC-PK46_RATO PTHIR biéu hién qua mirc PTHIR & chudt nhit,

thu dugc & Chugai Pharmaceutical thay cho céc t& bio HKRK-B7 d tién hanh cac phép do
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theo cach twong tu véi Vi du thir nghiém 1.

Cac két qua thu duge bing cach st dung céc té bao LLC-PK46 RATO PTHIR
duoc thé hién trong Bang 4.

Gi4 tri EC20 ctia hoat tinh tao tin hiéu cAMP in vitro cta thu thé PTH1 & chudt nhit
¢6 mbi twong quan tbt voi gia tri ndy ctia PTHIR & ngudi. Ciing quan sat thiy gid tri EC50

giita chu6t nhét va ngudi ¢6 trong quan tdt.

Bang 4

Hop chét EC20 |EC20
mM) | (M)

Hop chit 7 0,5 2,4

Hop chét 8 0,4 1,9

Hop chét 10 3,0 12

Hop chét 11 0,8 3,2

Vidusosanh 1 0,8 2,3

Vi du thr nghi€ém 3: Xac dinh d6 bn dinh chuyén héa st dung céc vi thé gan nguoi
Trong d&m phosphat 0,1M (d6 pH=7,4), vi thé gan ngudi duge 0 véi hop chét hodc

Vi du so sanh véi sy ¢ mit cia NADPH ¢ 37°C trong mét khoang thdi gian xac dinh.

Nbng d6 ctia hgp chit gbc tai mbi thoi diém phan ung dugc do sir dung LC/MS/MS, va d6

thanh thai riéng (uL/phtt/mg protein) dugc tinh tir hé sb géc cua dd thi duoc x4y dung tur

thoi gian phan tng so véi ty 1€ du.

<Céc diéu kién thir nghiém>

Nong d6 hop chét : 1 uM

Vi thé: 0,5 mg/mL
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Thoi gian phan tng: 0, 5, 15, va 30 phut

Céc két qua dugc thé hién trong Bang 5. Cac hop chét tir 1 dén 11 thé hién d6 én

. A r A re e A N e re 1 r ’ N A
dinh chuy€n héa cao d6i véi vi thé gan ngudi so vdi cac Vi du so sanh tir 1 dén 6.

Bang 5
Hop chét D6 thanh thai
(ul/phat/mg)

Hop chét 1 21

Hop chat 2 38

Hop chit 3 29

Hop chit 4 27

Hop chit 5 37

Hop chét 6 29

Hop chit 7 30

Hop chét 8 35

Hop chét 9 28

Hop chét D6 thanh thai
(nV/phut/mg)

Hop chit 10 29

Hop chit 11 19

Hop chit 12 63
Vidusosanh 1 84

Vidu so sanh 2 61

Vidu so sanh 3 74

Vidu so sénh 4 74
Vidusosanh 5 112
Vidusosanh 6 154

Vi du thir nghiém 4: X4c dinh d6 n dinh chuyén héa sir dung té bao gan & chudt nhit

Céc té bao gan duoc chuén bi tur gan chudt nhét (SD, chudt cai) béng phuong phép
truyén colagenaza. Hop chét trong céc Vi du hodc Vi du so sanh dugc bd sung vao, va hdn
hop nay dugc 0 & 37°C trong mot khoang thoi gian xéc dinh, sau d6 thém dung dich nglmng
phéan tng. Nong d¢ ctia hop chit gbc & mdi thdi didm phan ung dugc do st dung

LC/MS/MS, va 5 thanh thai riéng (uL/phtit/mg protein) dugc tinh tir hé s§ géc cta dd thi

dugc x4y dung tir thoi gian phan Gng so véi ty 1€ du.

<Cac dieu kién thlr nghiém>
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Néng d6 té bao: 1 x 10° t& bao/mL
Nong d6 hop chit: 1 uM
Mo6i trudng: M6i truong Williams E
Thoi gian phan tng: 0, 15, 30, 60, 120, va 240 phut
Dung dich ngiing phan tng: axetonitril / 2-propanol (4/6, v/v)
Céc két qua duoc thé hién trong Bang 6. Do dn dinh chuyén héa trong t& bao gan &

chudt nhét cia cdc hop chit2, 4, 5,7, 8,9, 10, va 11 ting so véi cdc Vi du so sénh 1, 2, 3, 5,

va 6.

Bang 6

Hop chét D6 thanh thai Hop chit Do thanh thai
(uV/phut/mg) (nV/phit/mg)

Hop chét 1 7,6 Hop chit 9 1,8

Hop chét 2 3,0 Hop chit 10 0,3

Hop chét 3 17 Hop chét 11 -0,6

Hop chét 4 2,2 Vi du so sanh 1 58

Hop chét 5 1,0 Vi du so sanh 2 5,9

Hop chét 6 1,4 Vi du so sanh 3 22

Hop chét 7 0,9 Vi du so sénh 5 22

Hop chét 8 3,0 Vi du so sénh 6 22

Vi du thir nghiém 5: Tac dong dén ndng d6 Ca trong méu & md hinh chudt nhét TPTX
Chudt nhét cai bon tudn tudi Crl:CD(SD) dugc 14y tir ngudn Charles River Japan

(Atsugi Breeding Center), va dwoc cho 1am quen véi didu kién thi nghiém tiéu chuln bao

gdm nhiét 6 20-26°C va d6 dm 35-75% trong 1 tudn. Céc con chudt ndy dwoc nhin nudce

voi va dugce cho dn theo nhu cdu bing thic #n chuin danh cho loai gdm nhim (CE-2)
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(CLEA Japan, Inc.) chira 1,1% canxi, 1,0% axit phosphoric, va 250 TU/100 g vitamin D3.

TPTX dugc thuc hién trén chudt nhét 5 tudn tudi. Mot trong sb nhiing ca thé chudt
nay dugc md gia (Sham). Cac cé thé chudt c6 ndng dd Ca trong huyét thanh nho hon 8
mg/dL & thoi diém 4 ngay sau khi md dugc chon dé ding 1am chudt nhit TPTX. 5 ngay sau
khi md, nhing con chudt nay dugc chia thanh 8 nhém TPTX va mdt nhém Sham (n=>5, mbi
nhém) dua trén thé trong ctia chiing va ndng do Ca trong huyét thanh do duoc & thoi didm 4
ngdy sau khi mb. Nhém Sham va nhém TPTX-chét din chi dwoc ding mot minh dung moi
v6i thé tich 10 mL/kg. M3i ché phdm thir nghiém dugc ding riéng qua dudng miéng cho
mdi nhém ché phim thir nghiém TPTX bing c4ch hoa tan trong dung méi & lidu 30 mg/10
mL/kg. Thanh phin dung méi bao gdm 10% dimetylsulfoxit (Wako Pure Chemical
Industries, Ltd.), 10% Cremophor EL (Sigma-Aldrich Japan LLC), 20%
hydroxypropyl-B-xyclodextrin (Nihon Shokuhin Kako Co., Ltd.), glyxin (Wako Pure
Chemical Industries, Ltd.); va 4 pH dugc diéu chinh 1én 10. Ngay trudc khi ding m3i mau
ché phim, tién hanh 14y méu truée, va sau d6, liy méu & cac thoi didm 2, 6, 10, va 24 gid
sau khi ding dé do ndng d6 Ca trong huyét thanh. M3i 14n 14y méu duoc tién hanh bing
cach 14y méu & dong mach cb trong diéu kién giy mé bing cach cho ching hit isofluran.

Do mttc Ca trong huyét thanh: Huyét thanh thu dugc bing céch ly tAm tir mau da
14y do duogc bing sir dung méy phén tich tw dong TBA-120FR (Toshiba Medical Systems
Corporation).

Dé phan tich thong ké cac két qua clia cic nghién ctru trén dong vat, sb lidu duogce
thé hién bing gia tri trung binh * sai s6 chuén (standard error - SE). Phén tich thdng ké
duoc thuc hién bing phép thir khong ghép cip trong gbéi phin mém SAS Preclinical
Package (Ver 5,00,010720, SAS Institute Japan, Tokyo, Japan). Gia tri p <0,05 dugc coi la
c6 v nghia théng ké. Y nghia thdng ké ctia m3i nhém thir nghiém so véi nhém TPTX-Chét

dAn, nhém Vi du so sanh 1, va nhém Vi du so sénh 2 14n lugt duoc thé hién 1a #, *, va |.
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Gi4 tri Pre cho ndng d6 Ca trong huyét thanh bing 9,9 mg/dL dbi v6i nhém Sham,
va 5,3-6,2 mg/dL d6i véi m&i nhém TPTX. Ndng d6 Ca trong huyét thanh cta timg hop
chit trong thoi gian 16n dén 24 giv sau khi ding duoc thé hién trén Fig.1 dudi dang gia tri
thay ddi (trung binh) so véi gi4 tri Pre. Ngoai ra, di véi tht ca céc hop chét, ndng d6 Ca
trong huyét thanh dat dinh & thoi didm 6 gio sau khi ding hodc 10 gi¢ sau khi ding mdi hop
cht.

Céc hop chit 6, 7, va 8 ¢6 d6 bn dinh cao trong t& bao gan & chudt nhit thé hién cac
thay d6i 16n hon nhiéu so véi gi tri Pre, va viéc ding chung qua dudng miéng cho thiy cac
tdc dung manh ddi voi tac dong cua Ca trong mau. Mt khac, Hop chét 1, va cac Vi du so
sanh 1 va 2 ¢6 d§ 6n dinh cao trong t& bao gan & chudt nhit thé hién cac thay ddi (+) so véi
gié tri Pre nho hon so véi Céac hop chit 6, 7, va 8. Cu thé, cac hop chit 7 va 8 ¢6 y nghia
thdng ké so v&i cac Vi du so sdnh 1 va 2.

Ngoai ra, cac hop chét 6, 7, va 8 ¢6 do n dinh cao trong té bao gan & chudt nhit thé
hién c4c gi4 tri 16n nhit & mdi c4 thé nim trong khoang tir 7,8 dén 8,5 mg/dL vao thdi didm
6 hodc 10 gid sau khi ding va dat dugce khoang ndng d6 Ca trong huyét thanh mong mubn
diéu tri nim trong khoang tir 7,6 dén 8,8 mg/dL & c4c bénh nhan bi bénh gidm ning tuyén
gidp. Mit khac, khoang néng dé mong mudn didu tri nay cé thé khong dat dugc vao thoi
didm do bét ky dbi véi Hop chét 1, va Vidu so sanh 1 va 2 ¢6 d6 én dinh chuyén héa trong
té bao gan & chudt nhét thip.

Tir cac két qua thir nghiém néu trén, cac hop chét 6, 7, va 8 ¢4 hoat tinh tao tin hiéu
cAMP manh trong cac t& bao bi budc biéu hién PTHIR & chudt nhét va d6 6n dinh cao khi
khong bi phén cit trong qué trinh chuyén héa trong céc té bao gan chudt nhit dugc phat
hién 13 thé hién céc tac dung manh d6i véi hoat dong ctia canxi trong mau & chudt nhit khi
duge ding qua dudng miéng. Cac hop chit ciing ¢6 hoat tinh tao tin hiéu cAMP trong chc té

bdo bi budc bidu hién PTHIR & nguoi va do dn dinh chuyén hoéa cao trong vi thé gan ngudi
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s0 V&i cac hop chét so sanh; va ching dugce mong moi 13 ¢6 tac dung diéu tri cao khi duoc
ding qua dudng miéng cho bénh nhéan bi bénh giam ning tuyén gidp. Ngoai ra, cic hop chit
c6 cong thirc (1), c6 hoat tinh tao tin hidu cAMP trong céc té bao bi budc biéu hién PTHIR
& ngudi va thé hién d6 6n dinh chuyén hoa trong vi thé gan ngudi véi cung muc d6 so véi
cac hop chat 6, 7, va 8, cling dugc mong doi cd tac dung diéu trj cao & cac bénh nhén bénh

giam niing tuyén giép.

Kha néng tng dung trong cong nghiép

Sang ché dé xut cic hop chét c6 tdc dong manh gibng PTH va d6 én dinh chuyén
héa cao. Sang ché ciing dé xuét thubc dé ngin ngira va/hoic diéu tri bénh viém xuong khép,
gdy xuong, bénh xuong bét hoat, ching loan san sun, giam nguyén bao syun, chitng nhuyén
xuong, bénh viém xuwong khép, bénh viém khép, bénh giam lugng tiéu cau, bénh giam nang
tuyén gidp, ting phosphat huyét, khdi u voi héa hodc cic bénh twong tu khéc, hodc di

chuyén t€ bao mam.
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A } d A
Yeéu cau bao ho

1. Hop chét c6 cong thirc tdng quéat (1) dudi day hodc mubi dugc dung cta no:

(1)

trong do:

khi R1 va R2 déu khéng phai la hydro thi R1 va R2 dgc 1ap la:
1) hydro;
2) nguyén tir halogen;

3) nhém alkyl chira mét hodc hai cacbon c6 thé dugc thé bing mot dén nim nguyén ti flo;

hodc

4) nhém alkoxy chira m6t hoic hai cacbon ¢ thé dugc thé b%mg mot dén nam nguyén tr flo;

hoéc

R1 va R2 lién két v6i nhau tao ra nhém 6 cong thirc dudi day:

F* o—*

(trong d6 m&i * thé hién mét vi tri lién két v6i phin phenyl); va
R3 va R4 doc 14p 1a nhém metyl c6 thé dugc thé bang mot dén ba nguyén tr flo; hodc

R3 va R4, cling v&i nguyén tir cacbon dugc lién két, tao ra vong cacbon ¢6 tir 3 dén 6 canh

(trong d6, mét trong s cac nguyén tir cacbon tao ra vong nay c6 thé dwoc thay thé bang
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nguyén tir oxy, nguyén tir luu huynh, hogc nguyén tir nito dugc thé metyl hodc khong duoc
thé).

2. Hop chét hodc mudi duge dung cta no theo diém 1, trong d6 R1 va R2 duoc chon tir c4c
cach két hop dudi day:

1) R1 1a nguyén tir hydro hodc nguyén tir halogen, va R2 1a nguyén tir hydro, nhém
triflometyl, hogc nhém triflometoxy (véi didu kién R1 va R2 déu khong phai 1 nguyén tir
hydro);

2) R1 1a nhém triflometyl hodc nhém triflometoxy, va R2 1a nguyén tir hydro hodc nguyén

tir halogen;

3) R1 va R2 lién két v&i nhau tao ra nhém c6 cong thirc dudi day:

F* o

(trong d6, mbi * thé hién mét vi tri lién két v6i phin phenyl); va
R3 va R4 14 cac nhém metyl; hoac

R3 va R4, ciing v6i nguyén tir cacbon dugc lién két, tao ra vong dugc chon tir cac vong

dudi day:

|
v oOUOU

(trong d6 * thé hién mot vi trf 1ién két v6i phin imidazolidin-2,4-dion).

3. Hop chit hodc mubi dugc dung cua nd theo diém 1, trong d6 R1 va R2 duoc chon tir cac

cach két hop dudi day:
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1) R1 1a nhém triflometoxy va R2 1a nguyén tir flo;

2) R1 1a nguyén tir brom va R2 1a nguyén ti hydro;

3) R1 14 nhém triflometoxy va R2 1a nguyén tit flo;

4) R1 la nguyén tir flo va R2 1a nhém triflometoxy;

5) R1 la nhém triflometyl va R2 1a nguyén ti hydro;
6) R1 la nguyén tir hydro va R2 la nhém triflometoxy;

7) R1 va R2 lién két véi nhau tao ra nhém c6 cong thirc dudi day:

F O\*
X

(trong d6 m3i * thé hién mot vi tri lién két v&i phin phenyl); va
R3 va R4 1a cac nhom metyl; hodc

R3 va R4, cing véi nguyén tir cacbon dugc lién két, tao ra vong dugc chon tir cac vong

sau day:
| .
N
O&
Y * * *

(trong d6 * thé hién mot vi tri lién két v6i phan imidazolidin-2,4-dion).

4. Hop chit hoic mubi dwoc dung cta né theo didm 1, trong d6 R3 va R4 1a ciac nhdém

metyl.

5. Hop chit hodc mubi duge dung ctia né theo diém 1, trong d6 R3 va R4, cing véi nguyén

tr cacbon dugc lién két, tao ra vong duge chon tir cac vong dudi day:
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|
v OO

(trong d6 * thé hién mot vi tri 1ién két v6i phin imidazolidin-2,4-dion).

6. Hop chit hodc mudi duge dung cta né theo diém 1, trong d6 hop chit dugc chon tir

nhém bao gom:

1-(4-(2-((2-(4-flo-3-(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)

sulfonyl)etyl)-3,5-dimetylphenyl)-5 ,9-dimetylimidazolidin-2,4-dion;

1-(4-(2-((2-(3-bromophenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)sulfonyl)etyl)-3,5-

dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

1-(4-(2-((2-(4-flo-3-(triflometyl)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)

sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

1-(4-(2-((2-(3-flo-4-(triflometoxy)phenyl)-4-oxo-1,3,8-triazaspiro[4,5]deca-1-en-8-y1)

sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

1-(4-(2-((2-(2,2-diflobenzo[d][1,3]dioxol-5-yl)-4-0x0-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)

sulfonyl)etyl)-3,5-dimetylphenyl)-5,5-dimetylimidazolidin-2,4-dion;

1-(3,5-dimetyl-4-(2-((4-oxo0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)

sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion;

1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yD)sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion);

1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-

yl)sulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion;
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1-(3,5-dimetyl-4-(2-((4-ox0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-8-metyl-1,3,8-triazaspiro[4,5]decan-2,4-dion;
5-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-2-oxa-5,7-diazaspiro[3,4]octan-6,8-dion; va
4-(3,5-dimetyl-4-(2-((4-oxo0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-4,6-diazaspiro[2,4 Jheptan-5,7-dion.

7. Hop chit hoic mudi duoc dung cta nd theo diém 1, trong d6 hop chét nay la
1-(3,5-dimetyl-4-(2-((4-0x0-2-(3-(triflometyl)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-yl)
sulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion.

8. Hop chit hoic mubi dugc dung céia né theo diém 1, trong d6 hop chit nay 1a
1-(3,5-dimetyl-4-(2-((4-0x0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-5,5-dimetylimidazolidin-2,4-dion.

9. Hop chit hojic mudi dugc dung ciia né theo didm 1, trong d6 hop chit nay la
1-(3,5-dimetyl-4-(2-((4-0x0-2-(4-(triflometoxy)phenyl)-1,3,8-triazaspiro[4,5]deca-1-en-8-
yDsulfonyl)etyl)phenyl)-1,3-diazaspiro[4,4 nonan-2,4-dion.

10. Duoc phim chtra hop chit hodc mudi duge dung clia né theo diém bat ky trong s cac
diém tir 1 dén 9 lam hoat chét.

11. Dugc phdm theo diém 10, trong d6 dwoc phdm nay dwoc bao ché dé ding qua duong
miéng.

12. Dugc phim dé hoat héa dap tmg cAMP ndi bao chira hop chit hoic mubi dugc dung
ctia n6 theo diém bét ky trong s6 cac diém tir 1 dn 9 1am hoat chét.

13. Chit di chuyén té bao mam, hodc chit 4 ngan nglra hogic didu tri bénh viém xwong

khép, giy xuong, bénh xuong bét hoat, ching loan san tiy, gidm nguyén bao sun, chung
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nhuyén xuong, bénh viém xuong khép, bénh viém khdp, bénh gidm lugng tidu cdu, bénh
giam ning tuyén gi4p, ting phosphat huyét hodc khdi u voi héa, chira hop chét hodc mubi

duoc dung ciia né theo diém bat ky trong sb cac didm tir 1 dén 9 1am hoat chét.
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