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va tat ca dang dong phan va cac mudi duge dung cia ching, quy trinh bao ché ching, cac
dugc pham chira chung. Cac hop chit nay hitu dung dé lam thudc diéu tri va/hodc phong
ngira cac bénh ma c6 thé diéu tri dugc bang tac nhan lam ting HDL-cholesterol, t6t hon 1a
dé diéu tri cac bénh nhu rdi loan ting lipit huyét, bénh xo vira dong mach va bénh tim
mach.
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Linh vue ky thuat dwge dé cap

Séang ché dé cap dén hop chét c6 cong thic I:

va cac dang dong phan va céc mubi duge dung cia ching, quy trinh didu ché
ching, cac dugc phdm chtta ching. Hop chit co cong thirc I, cac dang dong
phan va cac mudi duoc dung dung cia ching dic biét hitu dung lam cac tac

nhan lam ting HDL-cholesterol.
Tinh trang ky thuit cta sang ché

Xo vita dong mach va bénh tim mach vanh lién quan dén n6 1a nguyén
nhan chinh giy chét ngudi trong thé giéi cong nghiép héa. Nguy co phat trién
bénh tim mach vanh d& dugc chitng minh 1a ¢6 lién quan mét thiét dén mot sb
murc do lipit trong huyét tuong. Céc lipit duge vén chuyén trong mau nhd céc
lipoprotein. Cau tric chung ctia cic lipoprotein 1a nhan cta cac lipit trung tinh
(triglyxerit va cholesterol este) va vo cla cac lipit phan cyc (cac phospholipit va
cholesterol khong este hoa). Co ba loai lipoprotein trong huyét tuong khac nhau
v6i lugng lipit trong nhan khéc nhau: lipoprotein ty trong thip (LDL) ma giau
cholesteryl este (CE); lipoprotein ty trong cao (HDL) ma cling giau cholesteryl;
va lipoprotein ty trong rit thdp (VLDL) ma giau triglyxerit (TG). Cac
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lipoprotein khac nhau c6 thé duoc tach riéng dua vio ty trong ndi hoic kich c&

khéc nhau cia ching.

Céac luong LDL-cholesterol (LDL-C) va triglyxerit cao 1a twong quan
duong, trong khi cac lugng HDL-cholesterol (HDL-C) cao la twong quan 4m

tinh v6i nguy co phat trién bénh tim mach.

Khong cé liéu phap gia ting HDL thoa dang hoan t0an ndo ton tai. Niaxin
c6 thé 1am ting déng ké HDL, nhung c6 cic van d8 trAm trong vé su dung nap
nén lam gidm sy pht hop. Céc fibrat va cac chét e ché HMG CoA reductaza
chi lam téng HDL—cholesterol vira phai (-10-12%). Do d6, trong y khoa c6 nhu
cau ma chwa dugc dép ung mot cach ddy du d6 1a can thiét phai c6 mot tc nhéh

dung nap tot ma c6 thé lam ting dang ké cac luong HDL trong huyét'tuorng.

Vi vay, céc tdc nhan lam tang HDL-cholesterol co thé dugc st dung lam
thubc dé diéu tri va/hodc phong ngira chimg xo vita dong mach, bénh mach
ngoai bién, rdi loan ting lipit huyét, bénh ting betalipoprotein huyét, bénh gidm
alphalipoprotein huyét, bénh ting cholesterol huyét, bénh ting triglyxerit huyét,
bénh tdng cholesterol huyét di truyén, cac rdi loan tim mach, ching dau thit,
chimng thiéu méu cuc bg, chimg thiéu mau tim cyc bd, bénh dot quy, bénh nhoi
mau co tim, ton thuong tai tugi mau, bénh tai phat hep van tim do tao hinh mach,
bénh tang huyét 4p, va cic bién chimg mach do bénh déi duong, chiing béo phi

hodc ndi doc to trong mau.

Ngoai ra, cac tdc nhéan lam taing HDL-cholesterol c6 thé duge st dung két
hop véi hop chéit khac, hop chét nay la cht e ché HMG-CoA reductaza, chét
tre ché tiét xuét protein van chuyén triglyxerit vi thé (MTP)/ApoB, chét hoat hoa
PPAR, chét trc ché tai hdp thu axit mat, chdt (rc ché protein van chuyén
cholesteryl este (CETP), chit trc ché hp thu cholesterol, chat ¢ ché tong hop

cholesterol, fibrat, niaxin, cac ché pham chira niaxin hodc cdc chat chu véan
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HM74a khéac, nhua trao dbi ion, chit chéng oxy hod, chét tc ché ACAT hoic

t4c nhan gin axit mat.
Ban chét k§ thuit ciia sang ché

Vi vdy, muc dich cua sang ché 1a d& xult hop chét lam ting HDL-

cholesterol hiéu nghiém.

Muc dich khac ctia sang ché 1a d& xuét hop chét, & céc ndng do co tac
dung chita bénh, c6 thé lam tang cac néng dd HDL, khong tuong tac v6i thu thé
CBI1. S& di nhu vay 13 do cac phdi tir thu thé CB1 c6 thé 1am suy gidm tac dung
chita bénh cua céc tac nhan lam tang HDL-cholesterol, bdi vi ca céc chét cha

vén va cac chét d6i khang ctia thu thé CB1 c6 kha néng tao ra cac tac dung phu.

Pé dat duoc muc dich trén, sang ché dé xuit hop chét c6 cong thirc I hivu
dung @& diéu tri vi/hodc phong ngira cac bénh c6 thé diéu tri duoc bang céc tic
nhan lam ting HDL-cholesterol, tirc 1a hop chét c¢6 cong thirc 1 dic biét hitu
dung dé diéu tri vd/hodic phong nglra cac ching rdi loan tang lipit huyét, bénh xo
vita dong mach va bénh tim mach.
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Céc hop chét véi céc phén tir cAu triic chung d& dugc md ta 1a cac chit dbi
khang thu thé CB1 (WO 2006/106054) va cée chat ddi khang thy thé CB1/ cde
chét 1am ting cholesterol hdn hop (WO 2008/040651).

M3 ta chi tiét sang ché



25813

Trux khi ¢6 chi dinh khéc, cac dinh nghia dudi ddy dugce dua ra dé minh
hoa va x4c dinh nghia va pham vi clia céc thuét ngft khdc nhau duge sir dung aé
md ta sang ché & day.

Thuat ngtt “c4c dang dong phan” 1a tht ca cac dang hop chét dugc dic
trung boi ¢6 cong thirc phén tir gidng nhau nhung khac nhau v& ban chit hodc
trinh tu lién két clia cac nguyén tir cua ching hodc vé céch sép xép cac nguyén
tir cua ching trong khong gian. Tét hon néu cac dang ddng phan 1a khac nhau vé
cach sfp xép cac nguyén tir cia ching trong khong gian va cling c6 thé dugc goi
14 “chét ddng phén lap thé”. Chét ddng phén 1ap thé ma khong 1a anh guong clia
chat ddng phan 1ap thé khic duoc goi 1a “chét ddng phan khong dbi quang”, va
chét dong phan 1ap thé ma 13 c4c anh guwong khong thé chdng lén nhau dugc goi
la “cac chét ddng phan dbi anh”, hogc doi khi 14 cdc chat ddng phan di cu
quang hoc. Nguyén tir cacbon li€n két v6i bdn phan tir thé khong gidng nhau

duge goi 1a “tam khong d6i xtng”.

Thuat ngit "cac mudi duge dung" d& cap dén cac mubi ma co thé gitt lai
duoc hiéu qua va cac dic tinh sinh hoc cla cac bazo tu do hodc céc axit ty do,
ma khong c6 tac dung khdng mong mudn v& mit sinh hoc hogc vé mit khac.
Cac mubi dugc tao ra bang céc axit vo co nhu axit clohydric, axit bromhydric,
axit sulfuric, axit nitric, axit phosphoric va cdc axit tuwong tu, tot hon 13 axit
clohydric, va cdc axit hitu co nhu axit formic, axit axetic, axit propionic, axit
glycolic, axit pyruvic, axit oxalic, axit maleic, axit malonic, axit salixylic, axit
sucxinic, axit fumaric, axit tartric, axit xitric, axit benzoic, axit xinamic, axit
mandelic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic, axit
salixylic, N-axetylxystein va céac axit twong ty. Vi vy, “cac mudi dugc dung”
duoc uvu tién bao gém mudi axetat, bromua, clorua, fomat, fumarat, maleat,
mesylat, nitrat, oxalat, phosphat, sulfat, tartrat va tosylat cia cac hop chét co

cong thirc 1. Ngoai ra, cdc mudi dugc dung c6 thé duge dicu ché bang cach bo
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sung bazo v co hodc bazo hitu co vao axit ty do. Cac mubi thu dugc tir bazo v
co bao gém, nhung khong chi han ché &, cac mudi natri, kali, lithi, amoni, canxi,
magie va cac mudi tuong ty. Céc mubi thu dugc tir cac bazo hiru co bao gdm,
nhung khong chi han ché &, cac mudi cua cac amin bic nhét, bac hai, va bac ba,
c4c amin duoc thé bao gdm céc amin dugc thé c6 trong tu nhién, cdc amin vong
va cac nhua trao ddi ion bazo, nhu isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, dietylamin, lysin, arginin, N-
etylpiperidin, piperidin, piperazin va céc loai twong tu. Hop chit c6 cong thirc I
6 thé c6 mat dudi dang cac ion ludng tinh hodc dudi dang céc hydrat. Cac mubi
dugc dung dugc wu tién déc biét cia cac hop chét co cong thre I 1a cac mudi
hydroclorua.

Theo mot khia canh uu ti€én, sang ché dé cap dén hop chét 5-(3,4-diclo-
phenyl)- N-((1R,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-nicotinamit,
ttrc 1a hop chat c6 cong thire I thudc dang dong phan Ia:
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Sang ché cling dé cap dén hop chit 5-(3,4-diclo-phenyl)- N-((1R,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-nicotinamit va cac mudi dugc dung
clia chung.

Theo mot khia canh dugc uu tién khéc, sing ché d& cap dén hop chét 5-
(3,4—diclo-phenyl)-N—((1S,2R)—2-hydroxy-xyclohexyl)-6-(2,2,2-triﬂ0-et0xy)—

nicotinamit, tirc 1a hop chat c6 cong thie I thude dang ddng phan Ib:
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Sang ché ciing d& cap dén hop chat 5-(3,4-diclo-phenyl)-N-((15,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2—triﬂo-etoxy)—nicotinamit va cac mudi dugc dung

cua chung.

Hop chét c6 cong thirc I ¢6 thé duoc didu ché bang quy trinh, trong d6

quy trinh nay bao gom:

Cho phén ung két hop hop chét c6 cong thirc:

trong d6 X 1a halogen, véi hop chét kim loai aryl ¢6 cong thirc:

Cl
Cl

M

trong d6 M c6 nghia 1a axit boronic hogc este cua axit boronic, v&i su ¢o

mait cua chét xuc tac Pd trong céc diéu kién bazo,

va tity ¥ tach cdc chét ddng phan bing cot HPLC khong d6i xtmg,

va, néu mudn, chuyén hoa hop chét thu duoc c6 cong thic I thanh mubi
dugc dung cia ching.

Tét hon néu hop chat kim loai aryl 13 axit aryl boronic hodc este cla axit

arylboronic. Tét hon néu chit xuc téc paladi 13 hdn hop paladi(Il)axetat/
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triphenylphosphin hodc phic chét paladi(Il)clorua-dppf ma duge st dung voi
su ¢b mat cua bazo, t6t hon 13 trietylamin hodc natri cacbonat. X la halogen, t6t

hon nita néu X 1a bromo hoac iodo.

Quy trinh téng hop céc hop chét c6 c6 cong thirc chung I ¢6 thé dugc thuc

hién theo céc so dd tir 1 dén 2 dudi day.

Theo quy trinh trong so dd 1, hop chit AA axit (5-bromo-6-clo-3-
pyridincarboxylic, CAS RN 29241-62-1) ¢6 thé duge st dung lam nguyén liu
ban dau. AA c6 ban trén thi trudng hodc theo cach khac ¢ thé duoc didu ché
bing quy trinh nhiéu budc bat du tir axit 6-hydroxy-3-pyridincarboxylic theo

céc quy trinh néu trong tai liéu chuyén nganh dudi day.

Hop chit AC c6 thé duoc didu ché tir AA béng phan tng vdi rugu béc
mot hodc bac hai dugc thé tiy y c6 cong thirc AB v6i su ¢6 mit cua bazo, vi du
kali hydroxit, trong dung moi tro, vi du dimetylsulfoxit, & cdc nhi¢t do tur nhiét
do trong phong dén nhiét do hoi luu cia dung mdi, tot hon 14 & nhiét do trong

phong.

Hop chit AE c6 thé dugce didu ché bang phan ung két hop AC v6i amin
twong Gng c6 cdng thirc AD bing c4c phan Umg tao lién két amit thich hop. Céc
phan ung d6 la da biét trong linh vyc k¥ thudt nay. Vi du cdc chit phan tng két
hop nhu N,N’-carbonyl-diimidazol (CDI), N,N’-dixyclohexylcarbodiimit (DCC),
1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI), 1-
[bis(dimetylamino)—metylen]-1H-1,2,3-triazolo[4,5—b]pyridini-3-oxit hexaflo-
phosphat (HATU), 1-hydroxy-1,2,3-benzotriazol (HOBT), va O-benzotriazol -1-
yI-N,N,N’,N’-tetrametyluroni tetrafloborat (TBTU) ¢6 thé duge st dung dé tic
dong dén Quy trinh bién d6i nay. Phuwong phép thuéﬁ tién 1a st dung vi du
TBTU va bazo, vi du bazo Hiinig (N-etyldiisopropylamin) trong dung moéi tro

nhu vi du dimetylformamit & nhiét do trong phong.
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Theo bude dudi day thu duoc cée hop chét co cong thic I bang céch tién
hanh phan tng két hop hop chét aryl kim loai dugc thé thich hop c6 cong thie
AF, t6t hon 12 axit aryl boronic hodc este cla axit aryl boronic, voi AE vO1 su
c6 mit cta chét xtc tac thich hop, tot hon 1a chét xtic tac paladi va tt hon nita 12
c4c hdn hop paladi(Il)axetat/triphenylphosphin hodc céc phuc chét paladi(Il)
clorua-dppf (1,1'-bis(diphenylphosphino)feroxen) va bazo, t6t hon 13 trietylamin

hodc natri cacbonat trong dung mdi tro nhu dimetylformamit hodc toluen.
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Céc hop chit co cong thite AE hodc cac hop chét I ma duoc diu ché theo
s0 dd 1 ¢6 thé chita mot hogic nhiu tdm khong ddi xtmg tiy thude vao ban chit
chinh x4c ctia amin AD. Cac hop chit khong dbi xting AB-khong ddi xting hoic
I-khong dbi xtng c6 thé thu dwoc bing nhiéu phuong phap khac nhau da biét
trong linh vyuc k¥ thuat nay, nhu téng hop tir cac tién chét khong dbi xtng hodc
cac phuong phép tach khong d6i xng. Qud trinh tach khong d6i xung bang cot
HPLC khong dbi xtmg c6 loi duge tién hanh d6i v6i hop chit ma tao ra do hoa
tan cao hon trong pha dong. Cac hop chét ¢6 cong thirc AE n6i chung hoa tan
manh hon trong cac hdn hgp heptan/rugu so voi cic hop chit ¢ cong thic L.
Qua trinh tach AE-khong d6i xing 1 va AE-khong d6i xtng 2 tir AE-rac ¢6 thé
duoc tién hanh theo so dd 2 nhd st dung cdt HPLC khong d6i xtng thich hop
nhu ChiralPak AD® hoic cdc pha tinh trong ty hodc theo mé hodc bing quy

-10-
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trinh ting di dong véi céc pha dong thich hop nhw céc hon hop

heptan/isopropanol.
So do 2
rac 2
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Nhu duge mo t & trén, cac hop chat c6 cong thie I theo sang ché 6 thé
dugc dung lam thubc dé diéu tri va/hodc phong nglra cac bénh ma co thé diéu tri
duoc bing céc tac nhan lam tang HDL-cholesterol. Cac vi du vé céc bénh nay la
ching xo vita dong mach, bénh mach ngoai bién, rdi loan tang lipit huyét, bénh
ting betalipoprotein huyét, bénh gidm alphalipoprotein huyét, bénh ting
cholesterol huyét, bénh ting triglyxerit huyét, bénh ting cholesterol huyét di
truyén, cac bénh tim mach nhu ching dau thét, ching thiéu mau cuc bd, chimg
thiéu mau tim cuc bd, bénh dot quy, bénh nhdi mau co tim, bénh tén thuong tai
tudi mau, bénh tai phat hep van tim do tao hinh mach, bénh téng huyét ap, va
cac bién chimg mach do bénh dai duong, ching béo phi hogdc nodi doc tb trong
méu. Viéc dung lam thube dé diéu tri va/hodc phong ngilra céc bénh rdi loan ting

lipit huyét, bénh xo vita dong mach va bénh tim mach la dugc uu tién.

Vi vdy, sang ché cling dé xuét duoc phém bao gém hop chit nhu duoc
x4c dinh & trén va chat mang va/hoic chét phu tro dugce dung duoc ding dé diéu
tri va/hodc phong nglra cdc bénh ¢ thé diéu tri dugc bing céc tdc nhan lam tang
HDL-cholesterol.

Vi véy, sang ché dé xuat dugc pham nhu duge xdc dinh 6 trén dé dicu tri
va/hodc phong nglra chimg xo vita dong mach, bénh mach ngoai bién, roi loan

tang lipit huyét, bénh ting betalipoprotein huyét, bénh gidm alphalipoprotein

-11-
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huyét, bénh ting cholesterol huyét, bénh ting triglyxerit huyét, bénh ting
cholesterol huyét di truyén, cac bénh tim mach nhu chimg dau that, chung thiéu
mau cuc bd, ching thiéu méau tim cuc bd, bénh ddt quy, bénh nhdi mau co tim,
bénh tdn thuwong tai twdi mau, bénh tai phat hep van tim do tao hinh mach, bénh
tdng huYét ap, va cac bién chimg mach do bénh déi dudng, chimg béo phi hodc

ndi doc to trong mau.

Ngoai ra, sang ché dé xuét cac hop chét c6 cong thirc I nhu duge xéac dinh
& trén d& bao ché thude didu tri va/hodic phong ngira cic bénh c6 thé diéu tri
duoc bang cac tc nhan 1am tang HDL. Vi du v& cac bénh nay 1a chimg xo vita
dong mach, bénh mach ngoai bién, rdi loan tang lipit huyét, bénh tang
betalipoprotein huyét, bénh gidm alphalipoprotein huyét, bénh ting cholesterol
huyét, bénh ting triglyxerit huyét, bénh tang cholesterol huyét di truyén, cac
bénh tim mach nhu ching dau thét, ching thiéu mau cuc bo, ching thiéu mau
tim cuc bo, bénh dot quy, bénh nhdi mau co tim, bénh tdn thuong tai tudi mau,
bénh tai phét hep van tim do tao hinh mach, bénh téng huyét ap, va cac bién
chtiing mach do bénh déai duong, ching béo phi hodc ndi doc t6 trong mau. Céc
hop chét c6 cdng thirc I nhu dugce xé4c dinh & trén ding dé bao ché thudc didu tri
va/hodc phong chiing xo vita dong mach do r6i loan tang lipit huyét va cac bénh

tim mach la dugc uu tién.

Ngoai ra, cdc tac nhan lam tang HDL c¢6 cong thic I la hitu dung khi &
dang t6 hop hodc két hop véi hop chét khac, hop chét nay dugc chon tir nhom
gbm c6 chat e ché HMG-CoA reductaza, chat e ché tiét xuit protein van
chuyén triglyxerit vi thé (MTP)/ApoB, chat hoat hod PPAR, chat trc ché protein
van chuyén cholesteryl este (CETP), chét tc ché tai hép thu axit mat, chét tc
ché hép thu cholesterol, chit @c ché tong hop cholesterol, fibrat, niaxin, ché
phém chira niaxin hodc céc chét chu van HM74a khic, nhya trao dbi ion, chit

chéng oxy hoa, chét trc ché ACAT hoic tac nhan gén axit mat.

Vi vay, sang ché ciing dé xut dugc phdm bao gdm hop chit ¢6 cong thire

I nhu dugc x4c dinh & trén trong tb hop hodc két hop v61 hop chét duoc chon tir

-12-
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nhoém gdm cé chét trc ché HMG-CoA reductaza, chat trc ché tiét xudt protein
van chuyén triglyxerit vi thé (MTP)/ApoB, chét hoat hod PPAR, chét e ché
protein van chuyén cholesteryl este (CETP), chét e ché tai hép thu axit mat,
chét uc ché hép thu cholesterol, chét uc ché téng hop cholesterol, fibrat, niaxin,
ché phém chtra niaxin hodc cac chit chi van HM74a khac, nhua trao d6i ion,
chét chéng oxy hoa, chét e ché ACAT hodc tac nhan gén axit mat, cling nhu

chit mang va/hodc chét phu tr¢ dugce dung.

Sang ché con dé xudt cc hop chit c6 cong thie I nhu duge xdc dinh &
trén trong to hop hodc két hop véi hop chit dugc chon tir nhém gdm cé chét trc
ché HMG-CoA reductaza, chét trc ché tiét xuat protein van chuyén triglyxerit vi
thd (MTP)/ApoB, chit hoat hod PPAR, chit e ché protein vén chuyén
cholesteryl este (CETP), chét (e ché tai hdp thu axit mat, chit e ché hap thu
cholesterol, chit G ché téng hop cholesterol, fibrat, niaxin, ché phéun chtra
niaxin hoac cac chit chi van HM74a khac, nhua trao dbi ion, chét chéng oXy
hoa, chit trc ché ACAT hoic tac nhan gén axit mat d& bao ché thudc dé didu tri
va/hodc phong ngira cac bénh nhu xo vita dong mach, bénh mach ngoai bién, rbi
loan tang lipit huyét, bénh ting betalipoprotein huyét, bénh gidm
alphalipoprotein huyét, bénh ting cholesterol huyét, bénh tiang triglyxerit huyét,
bénh tang cholesterol huyét di truyén, cdc r6i loan tim mach, ching dau that,
ching thiéu méau cuc by, ching thiéu mé4u tim cuc bd, bénh dot quy, bénh nhdi
mau co tim, bénh tbn thuong tai tudi mau, bénh tai phat hep van tim do tao hinh
mach, bénh tang huyét 4p, va cac bién chimg mach do bénh dai duong, ching

béo phi hodc ndi doc td trong mau.

Céc hop chét c6 cong thire I va/hodc cac mudi duoc dung ctia ching c6
thé duoc dung dudi dang céc duge pham dé st dung trong rudt, ngoai dudng
tiéu hoa hodc dung khu trii. Ching ¢ thé duoc ding, vi dy, qua dudng miéng,
chéng han duéi dang céac vién nén, cac vién nén dugc bao, keo tring chim, cac
vién nang gelatin cting va mém, cac dung dich, nhil tuong hodc huyén phu, ding

trong miéng, chang han dudi dang st dung trong cic khoang mi¢ng, qua dudng
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tryc trang, ching han dudi dang céc vién thudc dan, ngoai duong tiéu hoa, ching
han duéi dang cac dung dich tiém hodc cac dung dich truyén dé tiém trong co,
trong tinh mach hodc dudi da, hodc st dung khu trt, chéng han dudi dang thudc

md, kem hodc dau. Pudng dung qua duong miéng 1a dugc uu tién.

Quy trinh bao ché cic dugc phdm c6 thé dugc tién hanh theo cdch ma
ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét nay biét dén bang cach dua
cac hop chit co cong thirc I da mo t4 va/hodc céc mudi duge dung clia ching,
tlly ¥ két hop voi cac chét c6 gi4 tri chita bénh khéc, thanh dang dugc phim
cung voi cac chét mang ran hodc 16ng tuong hop v& mit chita bénh, thich hop,

khoéng ddc, tro va, néu mudn, cac chét phu trg dugc dung thong thuong.

Céac chit mang thich hop khong chi 13 cac chit mang v6 co ma con 1a céc
chét mang hitu co. Vi vy, vi duy, lactoza, tinh byt ngd hodc cac din xudt cua
chung, bot talc, axit stearic hodc cac mudi cia nd c6 thé duoge st dung lam céc
chét mang cho céc vién nén, cac vién nén dugc bao, keo trimg chim va cac vién
nang gelatin cimg. Cac chét mang thich hop cho céc vién nang gelatin mém, vi
du la dau thuc vat, sap, chit béo va cac polyol ban rén va 16ng (tuy thudc vao
ban chAt ctia hoat chat ma c6 thé khong c6 chat mang, tuy nhién, can c6 dbi véi
truong hop la cac vién nang gelatin mém). Céc chit mang thich hop dé bao ché
cdc dung dich va xiro 13, vi du nudc, cic polyol, sucroza, dudng nghich chuyén
va cac chit mang tuong tu. Céc chit mang thich hop cho cdc dung dich tiém, vi
du 13 nudc, rugu, cac polyol, glyxerol va cac dau thuc vét. Cac chat mang thich
hop cho céc vién thudc dan, vi du 1a cac dau tu nhién hodc hoa rén, sép, cac chét
béo va cac polyol ban rén va l1ong. Céc chét mang thich hop cho céc ché phim
dung khu tra 1a cac glyxerit, cac glyxerit ban téng hop va tong hop, cac dau
hydro hoa, sap long, céc paraffin 1ong, cac ruou béo long, céac sterol, cac

polyetylen glycol va cdc dan xudt xenluloza.

Céc chat 1am 6n dinh, céc chat bao quan, cac chat tham w6t va nhil hoa,
cac chat ting cudong do quanh, cac ting cuong huong vi, cdc muoi de thay doi ap

suat tham thau, cac chat dém, cdc chat hoa tan, cac chat tao mau va céac chat
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nguy trang va cac chit chdng oxy hoa thong thuong duge coi nhu cac chét phu

tro dugc dung.

Luong hoic liéu dung hitu hiéu cua cic hop chét c6 cong thire I ¢6 thé
thay dbi trong cac gii han rat rong tiy thudc vao bénh can duoc kiém soat, do
tudi, va thé trang cia bénh nhén va dudng ding thudc, va tit nhién s& duoc lam
| phu hop v6i cdc nhu cdu riéng cla ting trudong hop dac biét. D6i v6i cac bénh
nhén trudng thanh, liéu ding hang ngay nim trong khoang tir 1 dén 100 mg, dac
biét 12 nim trong khoang tir 1 dén 50 mg duoc tinh dén. Tuy thude vao mirc do
nghiém trong cta bénh va profil duge dong luc chinh xac ma hop chit co thé
duoc st dung v&i mdt hodc mot vai don vi lidu ding mdi ngay, vi du tur 1 dén 3

don vi liéu dung.

Céac dugc pham thuong chira khoang 1-100 mg, t6t hon 1a 5-50 mg, cua
hop chit c6 cong thie 1.

Theo céc vi du dudi day, cac thir nghiém duoc tién hanh dé x4c dinh hoat
tinh cua cac hop chit c6 cong thic I va dic biét 1a cac dac tinh duoc ly gid tri

cua ching dugc mo ta.
Vi du thyc hién sang ché

MS = phép phan tich phd khdi; EI = va dap dién tir; ISP = phun ion,
tuong tmg v6i ESI (phun dién tir); dit ligu NMR duge béo céo theo phén triéu ()
so véi tetrametylsilan ndi chudn va duoc tham chiéu dén tin hiéu khoéa doteri tir
dung modi mau (dg-DMSO trir khi ¢6 quy dinh khéc); céc‘héng s6 két hop (J) 1a
theo Hertz, mp = diém néng chay; bp = didm s6i; HPLC = LC = phép sic ky
1ong tinh ning cao, Rt = thoi gian luu gilt, TLC = phép sic ky 16p mong, RT =
nhiét d6 trong phong, TBTU = O-(Benzotriazol-1-y1)-N,N’,N’-tetrametyl-uroni-
tetrafloborat; DMF = dimetylformamit, DMSO = dimetyl-sulfoxit, THF =
tetrahydrofuran, CAN = S6 dang ky CAS.
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Vidul
Céc tac dong ddi v6i luong lipit trong huyét thanh & chuot dong

Hiéu qua ctua cac hop chét trong qué trinh didu bién lugng lipit trong
‘huyét thanh & chudt ddng dugc x4c dinh sau 5 ngdy st dung céc hop chét mdi
ngay. Chuot ddng duc 6-8 tudn tudi duoc str dung trong cdc thi nghiém. Sau
mdt tuln lam thich nghi v6i khi hau, cdc miu méau duge thu gom sau khi cdc con
vat nhin an 4 gio dé x4c dinh lugng lipit trong huyét thanh. Sau d6 céc con vét
chuyén t6i cic nhom diéu tri dua vao cac lugng HDL-cholesterol. Cac hop chat
duoc st dung qua dng thong, mdi ngdy mot 1an trong nam ngdy. Céc con vt d6i
chimg dugc cho tiép nhan chi chét dan. M4u duoc 14y vao ngay 5 sau khi céc
con vat nhin dn 4 gio, 2 gio sau lan diéu tri cubdi cung, dé phan tich lipit trong
huyét thanh. Toan bd cholesterol, HDL-cholesterol, LDL-cholesterol, va
triglyxerit dugc xéc dinh dya vao cac thir nghiém st dung do mau enzym
(Roche Diagnostic GmbH, Mannheim, Germany). HDL -cholesterol cling dugc
xéc dinh sau qué trinh két tia chon loc HDL tix huyét tuong bang cdc quy trinh

chuan.

Bang 1: Céc tac dong d6i vi lugng cholesterol HDL & chudt dong
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Hop chét

HDL
ching]

Cic  luong  cholesterol
[theo % so
@ 30 mg/kg hop chit sir dung qua

duong miéng

véi - doi

5-(3,4-Diclo-phenyl)-N-((1R,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo-
etoxy)-nicotinamit

+779+11,1 %

5-(3,4-Diclo-phenyl)-N-((1S,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo-
etoxy)-nicotinamit

+121,9 +21,0%

5-(4-Clo-phenyl)-N-((/R, 2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo-
etoxy)-nicotinamit

+103,8 = 14,7%

-17-




25813

Vidu?2
Ai lyc thu thé CB1 va CB2

Ai luc ctia cac hop chét theo séang ché dbi véi céac thu thé canabinoit duoc
xac dinh nho st dung cac ché phdm mang chira céc t& bao phodi than ngudi
(HEK) trong d6 thu thé canabis CB1 ngudi duoc chuyén nhiém tam thoi nho st
dung hé Semliki Forest Virus két hop véi [3H]-CP-55,940 lam phéi tir phong
xa. Sau khi 1t ché phdm mang t& bao vira méi dugc tao ra voi phéi tir [3H], ¢6
hodc khong bd sung cac hop chét theo séng ché, qué trinh tach phéi tir lién két
va tr do dugce tién hanh biang cach loc qua cac mang loc soi thuy tinh. Do phéng

xa trén mang loc duoc xac dinh bang cach dém nhép nhay.

Ai luc cua céc hop chét theo sang ché d6i v6i cac thu thé canabinoit CB2
duogc xac dinh nho st dung céc ché pham mang chtra cic té bao phdi than nguoi
(HEK) trong d6 thu thé canabis CB2 nguoi duoc chuyén nhidm tam thoi nho st
dung hé Semliki Forest Virus két hop v6i [3H]-CP-55,940 lam phdi tir phong
xa. Sau khi 0 ché phdm mang t& biao vira méi dugc tao ra voi phdi tir [3H], ¢6
hodc khong b sung cac hop chét theo Séng ché, qua trinh tach phdi tir lién két
va tu do dugc tién hanh bang cach loc qua cdc mang loc soi thuy tinh. D$ phong

xa trén mang loc dugc xdc dinh b%mg cach dém nhép nhay.

Céc tri s6 K; duoc tinh ton tir ICsy nho st dung phuong trinh Cheng-
Prusoff.
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Bang 2: Ai lyc thu thé CB1 va CB2

Ai lyc thy thé Al Iyc thy thé
Hop chét CB1 CB2

[K; theo uM] [K; theo pM]

5-(3,4-Diclo-phenyl)-N-((1R,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo- 1,3 >10
etoxy)-nicotinamit

5-(3,4-Diclo-phenyl)-N-((15,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo- >10 >10

etoxy)-nicotinamit
5-(4-Clo-phenyl)-N-((1/R,2R)-2-
hydroxy-xyclohexyl)-6-(2,2,2-triflo- 0,028 >10

etoxy)-nicotinamit

Vidu3
Diéu ché 5-(3,4-diclo-phenyl)-N-((1R,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-
triflo-etoxy)-nicotinamit

Cl
Cl

a) Axit 5-Brom-6-(2,2,2-triflo-etoxy)-nicotinic

Axit 5-Brom-6-clo-3-pyridincarboxylic (68,0 g, 0,288 mol, CAN 29241-
62-1) duoc hoa tan trong DMSO (1000 mL). Thém kali hydroxit (48,25 g, 0,86
mol) vao dung dich nay két hop khudy va sau 10 phut khudy & nhiét do trong
phong bd sung 2,2,2-trifloetanol (26,9 mL, 0,374 mol) vao. Hon hop dugc
khudy & nhiét do trong phong trong 24 gid. Nude (1000 mL) va axit clohydric
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dam dic (107 mL, 1280 mmol, 37%) dugc thém vao va huyén phu duoc khuéy
manh trong 4 gid. Chét két tia dugc loc, rira bang nude (4x100 mL) va lam kho
trong chén khong qua dém d8 thu dugc hop chét dugc néu & d& muc nay (80,4 g)
du6i dang chit rén mau tring nga; MS (EI) 299, 301 (M)".

b) 5-Brom-N-((1R,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-nicotinamit

Axit 5-Brom-6-(2,2,2-triflo-etoxy)-nicotinic (50,0 g, 0,166 mol) dugc hoa
tan trong DMF (600 mL). Thém TBTU (58,9 g, 0,183 mol), N,N-diisopropyletyl
amin (142,6 mL, 0,83 mol) va (IR, 2R)-2-amino-xyclohexanol (21,1 g, 0,183
mol) vao dung dich nay. Hon hop phén tng dugc khudy trong 3 gi & nhiét do
trong phong. Dung moi dugc lam bay hoi trong chdn khong, phén cin dugc hoa
tan trong hon hop cla etyl axetat (1200 mL) va THF (300 mL). Dung dich dugc
rira hai 14n bang nuéc (700 mL) va cdc pha nude duge chiét bang etyl axetat
(600 mL). Céac pha hitu co dugc gom lai, lam kho bang MgSO, va co t6i khoang
900 mL. San phdm két tiia nho khudy va 1am lanh t6i 0°C. Loc, rira bang etyl
axetat/n-heptan (1:1) va 1am kho trong chéan khong thu dugc hop chit duge néu

& dé muc nay (53,1 g) duéi dang chét rén mau tréng; MS (ISP) 397, 399 (M)".

¢) 5-(3,4-diclo-phenyl)-N-((1R,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-

etoxy)-nicotinamit

5-Brom-N-((1R,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-
nicotinamit (59,8 g, 151 mmol) duogc hoa tan trong toluen (2500 mL) va DMF
(200 mL). Thém [1,1°-bis(diphenylphosphino)feroxen]-diclopaladi(Il) CH,Cl,
(6,15 g, 7,5 mmol), axit 3,4-diclophenylboronic (30,2 g, 158 mmol) va dung
dich natri cacbonat (2M, 150 mL) vao dung dich nay co khudy. Hon hop nay
duoc gia nhiét téi 90°C trong 2 gio, dé ngudi dén nhiét do trong phong va loc
qua dat tao silic. Banh loc duge rira hoan hao bang etyl axetat (3000 mL). Céc
phén dich loc duoc két hop, ria hai lan béng nude (2x2000 mL), va cac pha

nude duge chiét bing etyl axetat (2x1500 mL). C4c pha hifu co dugc gom lai,
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lam kho bing MgSO, va cac chét d& bay hoi duoc loai b trong chan khong.
Phén cin duoc tinh ché bang cach loc qua silic oxit (5 00g) v6i etyl axetat. Dung
moi dugc loai bo va phén can duoc nghién nhd véi dietyl ete dé tao ra sau khi
lam khd trong chdn khéng, hop chét dwoc néu & dé muc (45,6 g) dudi dang chét
rén mau hoi xam; MS 463,079, 465,077 (M+H)".

Vidu4

Diéu ché 5-(3,4-Diclo-phenyl)-N-((1S,2R)-2-hydroxy-xyclohexyl)-6-
(2,2,2-triflo-etoxy)-nicotinamit

cl
cl
0 []
\
F | H

a) 5-Brom-N-((1SR,2RS)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-

nicotinamit

Axit 5-Bromo-6-(2,2,2-triflo-etoxy)-nicotinic (75,0 g, 0,25 mol) dugc hoa
tan trong DMF (850 mL). Thém TBTU (91,0 g, 0,275 mol), N,N-diisopropyletyl
amin (214 mL, 1,25 mol) va (ISR 2RS)-2-amino-xyclohexanol hydroclorua
(41,7 g, 0,275 mol) vao dung dich nay. Hdn hop phan tng dugc khudy trong 1,5
i ¢ nhiét do trong phong. Dung mdi dugc 1am bay hoi frong chdn khong, phan
cin duoc phan bd gitta etyl axetat (2500 mL) va dung dich natri hydroxit 1 N
(2000 mL), pha nu6c duge tach ra, chiét mot 1an nita bang etyl axetat (1000 mL)
va céc pha hitu co dugce rira 2 1an bang nude (2x1500 mL). C4c pha hiftu co dugce
gom lai, lam kho bang MgSO, va ¢6 tdi khoang 900 mL. San phdm két tia nho
khudy va lam lanh t6i 0°C. Loc, rita bing etyl axetat/n-heptan (1:1) va lam kho
trong chan khong thu dugc hop chét dugc néu & dé muc nay (81,1 g) dudi dang

chét rin mau tring; MS (ISP) 397, 399 (M)".
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b) 5-Brom-N-((1S,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-nicotinamit

5-Bromo-N-((1SR,2RS)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-
nicotinamit (91,3 g, 0,23 mol) dugc dua té1 HPLC diéu ché trén cot ChiralPak
AD® (c6t 250x110 mm) nhd st dung n-heptan/isopropanol 85/15 1am pha dong.
Qua trinh tach co ban dat duoc va hop chat duoc néu & dé& muc (43,6 g) duoc
tach du6i dang chét rin khong mau tir dinh thir nhat; MS (ISP) 395,2, 397,2 (M-
H); ORD (589 nM, 20°C, CHCI3) -21,6°.

C) 5-(3,4-Diclo-phenyl)-N-((1 S,2R)-2;hydroxy—xyclohexyl)-6—(2,2,2-triﬂo-

etoxy)-nicotinamit

5-Bromo-N-((1S,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-
nicotinamit (42,0 g, 106 mmol) dugc hoa tan trong toluen (1900 mL) va DMF
(100 mL). Thém [1,1’-bis(diphenylphosphino)feroxen]-diclopaladi(Il) CH,Cl,
(0,9 g, 1,06 mmol), axit 3,4-diclophenyl boronic (20,2 g, 106 mmol) va dung
dich natri cacbonat (2M, 106 mL) vao dung dich nay co khudy. Hon hop nay
duoc gia nhiét tdi 90°C trong 2 gio, dé nguoi dén nhiét do trong phong va phén
b gitra etyl axetat (1000 mL) va nu6e (2000 mL), pha nuéce duge tach ra, chiét
hai 14n nita bang etyl axetat (2x1000 mL) va cc pha hitu co dugc rira mot lan
bang nudc va mot 1an bang nude mudi (mdi loai 1000 mL). Céc pha hiru co
dugc gom lai, lam kho béng MgSO, va céac chét d& bay hoi dugc loai bo frong
chan khéng. Phan can duge hoa tan trong dietyl ete (500 mL) va loc qua dat tao
silic. Hop chét dugc néu & dé muc két tia khi n-heptan (500 mL) dugc thém nhd
giot vao dung dich dietyl ete, dugc loc va lam kho trong chén khong dé thu duoc
33,3 g hgp chit dugc néu & dé muc nay dudi dang cht rén mau tréng nga; MS

463,079 (M+H)".

-2



25813

Vidu s

Céc vién nén duoc bao phim chira céc thanh phén duéi day co thé duoc

bao ché theo cach thong thuong:

Théanh phén Trén vién nén

Nhan:

Hop chit c6 cong thire (1) 10,0 mg 200,0 mg
Xenluloza vi tinh thé 23,5 mg 43,5 mg
Lactoza ngdm nud¢c | 60,0 mg 70,0 mg
Povidone K30 12,5 mg 15,0 mg
Glycolat tinh bt natri 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(Khéi lugng nhén) 120,0 mg 350,0 mg
Lép bao phim:

Hydroxypropyl metyl xenluloza 3,5 mg 7,0 mg
Polyetylen glycol 6000 0,8 mg 1,6 mg
Bot talc 1,3 mg 2,6 mg
Oxit st (mau vang) 0,8 mg 1,6 mg
Titan dioxit 0,8 mg 1,6 mg

Céc thanh phan hoat tinh dugc rdy va tron v6i xenluloza vi tinh thé va hon
hop dugc tao hat bing dung dich chira polyvinylpyrrolidone trong nudc. Sau d6
hat duogc tron véi glycolat tinh bt natri va magie stearat va nén dé tao ra cac
nhan c6 khéi lvong 120 hodc 350 mg twong Gng. Cac nhan dugc son bang dung

dich nudce/huyén phil ctia 16p bao phim néu trén.
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Viduo6

Céc vién nang chta céc thanh phan duéi day co thé dugc bao ché theo

cach thong thuong:

Thanh phan Trén mét vién nang
Hop chit c6 cong thire (1) 25,0 mg

Lactoza 150,0 mg

Tinh bt ngd 20,0 mg

Bot tale 5,0 mg

Céc thanh phan dugc rdy va trdn va do vao cac vién nang c0 2.
Vidu7

Céc dung dich tiém c6 thé c6 thanh phan dudi day:

Hop chét c6 cong thie (I) 3,0 mg

Polyetylen glycol 400 150,0 mg

Axit axetic B sung cho du dé pH 5,0
Nude dung cho céc dung dich thude tiém B sung du 1,0 ml

Thanh phén hoat tinh dugc hoa tan trong hdn hop cta Polyetylen glycol
400 va nude dung cho cac dung dich thude tiém (mot phan). Po pH dugc didu
chinh t&i 5,0 bing cach b sung axit axetic. Thé tich duoc diéu chinh t6i 1,0 ml
bing cach bd sung lugng nudce con lai. Dung dich duoc loc, d6 vao cac lo nho st

dung lo kich ¢& trung binh va dugc tiét trung.
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YEU CAU BAO HO
1. Hop chit c6 cong thirc:

Cl

Cl
0O [ ]
AN N |
F l H

va cac dang ddng phan l1ap thé va céc mudi duoc dung ctia ching.
2. Hop chét c¢6 cong thire I theo diém 1, trong d6 hop chét nay la:

5-(3,4-diclo-phenyl)-N-((1R,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-

nicotinamit.
3. Hop chét c6 cong thire I theo diém 1, trong d6 hop chat nay la:

5-(3,4-diclo-phenyl)-N-((1S,2R)-2-hydroxy-xyclohexyl)-6-(2,2,2-triflo-etoxy)-

nicotinamit.

4. Dugc phdm chira hop chét ¢ cong thire I theo diém bét ky trong s6 cac diém

tor 1 dén 3 va chét mang va/hodc chét phu tro duoc dung.

5. Quy trinh didu ché hop chét ¢6 cong thie I nhu duge xéc dinh theo diém bét
ky trong sb cac diém tir 1 dén 3, trong d6 quy trinh nay bao gdm bude cho hop

chit c6 cong thirc:

trong do X la halogen, phéan ing két hop v6i hop chét aryl kim loai ¢6 cong thire:
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Cl

CI@M )

trong d6 M c6 nghia la axit boronic hodc este cia axit boronic, vé1 sy ¢ mat cua

chit xtic tac Pd trong cac diéu kién bazo,
va tiy ¥ tach céc chit ddng phan bang cot HPLC khong d6i xtng,

va, néu muodn, chuyén héa hop chat cé cong thirc I thu duge thanh muoi dugce

dung cua ching.
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