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(57) Sang ché dé cap. dén hop chét hai vong chira luu huynh hiru dung lam dugc pham co
cong thirc dudi dy dé ngan ngua va/hodc diéu tri bénh tdm than phan liét, chimg suy giam
nhan thic lién quan dén bénh tdm than phén liét (cognitive impairment associated with
schizophrenia - CIAS), ching suy giam nhén thirc, hoi ching nhiém sic thé X dé gdy, hoi
chtng réi loan pho tu ky, bénh co ctng co, ching réi loan lo 4u, chimg nghién dugc chit,
chirng dau, chung dau co xo hoa, bénh teo co mac (bénh Charcot-Marie-Tooth), hoac cac
bénh tuong tu. Cac tac gia sang ché da phat trién sang ché dua trén viéc nghién ciru duge
pham c6 tac dung dé lam chat diéu bién di lap thé duong (positive allosteric modulator -
PAM) (hoat tinh lam PAM) cua thu thé GABAg, dé ngan ngl‘ra/diéu tri cac bénh nhu bénh
tam than phan liét, va xac dinh duoc rang hop chat hai vong chtra lvu huynh c6 hoat tinh
lam PAM cua thy thé GABAg. Hop chét hai vong chita luu huynh theo sang ché c6 hoat
tinh 1am PAM cua thy thé GABAg, va c6 thé dugc st dung lam thudc dé ngin ngira
va/hodc diéu tri bénh tAm than phan liét. (Trong cong thirc dudi day, X 1a CH, R! 1a alkyl
thdp, R? 13 alkyl thap, R3 1a -H, R4 14 -H, vong A 1a vong xyclohexan, RY 1 nhom c6 cong
thirc (II1), Y 1a NH, va cac nhém khéc, va RL 1a alkyl thap). Sang ché ciing dé cap dén
dugc pham chira hop chét néu trén.
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Linh vie ky thuit dwoc dé cap

Sang ché d& cap dén hop chét hai vong chra luu huynh ma hitu dung lam
thanh phan hoat tinh cho dugc phim, dic biét 1a, duge phdm dé diéu tri bénh tAm
than phan liét, ching suy gidm nhén thic lién quan dén bénh tim than phan liét
(cognitive impairment associated with schizophrenia - CIAS), ching suy giam nhén
thtre, hoi ching nhiém séc thé X d& gay, hoi chung rdi loan phé tu ky, bénh co cung
co, chimg rdi loan lo au, chimg nghién dugc chét, triéu ching dau, hoi chung dau

co xo hda, bénh teo co Mac (Charcot-Marie-Tooth), hodc tuong tu.
Tinh trang ky thuit cia siang ché

Axit y-aminobutyric (GABA) la chat dan truyén than kinh gy tc ché dién
hinh ma hoat héa ca ionotropic GABAA va thu thé metabotropic GABAg. Thu thé
GABAg biéu hién hiu hét ca phan khdp té bao truéc va khép té bao sau trong nio
ciia dong vat ¢6 vi va didu chinh chit truyén dat than kinh tc ché, va do do c6
pham vi rdng d6i voi cac hoat tinh vé sinh 1y hoc va tim thin bénh hoc. Thu thé
GABAGg la thu thé bt cip vai protein G (GPCR), c6 doan trong mang 7, va dugc
phan loai theo cAu tric thanh Nhom C. Nhém C GPCRs nay c6 vung ngoai bao dic
biét rong va cac chirc nang dé tao thanh (cac) déng ludng phéan hodc di ludng phan
(Neuropharmacology, 2011, Jan, tap 60 (1), trang 82-92). Thy thé GABAg tao thanh
di ludng phan cia GABAg| va GABAB,, va sir dung chirc ndng lam thu thé bang
cach két hop gitta cac cAu truc siéu phan tir. C6 nghia 13, chi GABAg) ¢6 chic ning
cho phép phdi tir cua thy thé GABAg & vi tri ortho dé lién két, va thuc dy chuc
nang bét cip va hoat hoa cua protein G cuia GABAg2. Thu thé GABAg hoat hoa tic
ché adenylat cyclaza va kiém soét viéc mé ra cua cac kénh K*(GIRK) két hop véi
protein G va cac kénh canxi phu thudc vao dién ap.

Tw c4c nghién ciru gn day, da c6 bao céo ring cac ching rdi loan tAm than
nhu ching suy gidm nhan thic va cac chung bénh tuong tu do su roi loan chuec
nang cua cac day thin kinh qua trung gian GABA & nguoi bénh (Trends in
Neurosciences, 2012, tap 35 (1), trang 57-67; Molecular Psychiatry, 2003, tap 8 (8),
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trang 721-737, 715; Frontiers in Psychiatry, 2012, tdp 3, trang 51; va Neuroscience
& Biobehavioral Reviews, 2012, thang 10, tap 36 (9), trang 2044-2055).

Baclofen 1a chat chu van chon loc thu thé GABAg va duge sir dung trong
lam sang. Trong céac thir nghiém tidn 1am sang, dd c6 bdo cdo rang baclofen cai
thién chimg suy giam nhén thic gdy ra boi metanephetamin ¢ chudt (European
Journal of Pharmacology, 2009, tap 602 (1), trang 101-104); su rdi loan ctia chung
e ché su giat minh khi cé tin hiéu bdo trudc gy ra béi metanephetamin va MK
801 (Neuropsychopharmacology, 2008, Dec, tdp 33 (13), trang 3164-3175); va
chtng rdi loan hanh vi x4 hoi, chimg ri loan ky trc khéng gian, va séng néo daiy &
chudt bi bién dbi gen c6 giam nang thu thé NMDA (Translational Psychiatry, 2012,
Jul 17, tap 2, trang €142). Da c6 bdo cdo rang R-baclofen hitu hiéu cho ngudi méc
hoi chimg nhiém sic thd X d& gdy va hoi chimg réi loan phd tu ky (Science
Translational Medicine, 2012, Sep 19, tap 4 (152), trang 152ral27; va Journal of
Autism va Development Disorders., 2014, Apr, tap 44 (4), trang 958-964). Cling da
¢6 bao céo ring FMRI1, gen gy hdi chimg nhiém sic thé X dé gdy, co tic dung
dang k& trong biéu hién clia nhiéu gen lién quan dén hoi chung rdi loan phd tu ky
(Nature, 2012, Dec, tap 492, trang 382-386; va Cell, 2011, Jul, tdp 146 (2), trang
247-261).

Baclofen dd dugc st dung trong ldm sang dé diéu tri bénh co cing co,
contracture, hodc rigidity, ma 1a nguyén nhan cua bénh thodi hoa day sdng tiéu nio,
bénh ton thuong tiy séng, bénh da xo cimg, bénh so cliing cdt bén teo co, bénh bai
ndo, dot quy, chén thuong déu, hoic cac bénh tuong tu (Neurology, 2004, Oct 26,
tap 63 (8), trang 1357-1363). Cing dd c6 bao cdo rang baclofen hitu hiéu trong
chung réi loan lo 4u (Journal of Pharmacology and Experimental Therapeutics,
2004, tap 310, trang 952-963); ching chimg nghién dugc chét, vi du, nghién cac
duoc chit nhu nicotin, cocain, morphin, va tuong tu, hodc ching nghién ruou
(Advances in Pharmacology, 2010, tdp 58, trang 373-396: Drug va Alcohol
Dependence, 2002, Febl, tdp 65 (3), trang 209-220; va Synapse, 2003, Oct, tap 50
(1), trang 1-6); triéu ching dau, vi du, dau do cdn nguyén than kinh (European

Journal of Pain, 2004, Aug, tap 8(4), trang 377-383); va bénh viém thuc quén trao
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ngugc (Neurogastroenterology and Motility, 2012, Jun, tap 24 (6), trang 553-559,
e253).

C6 bao céo rang axit y-hydroxybutyric (GHB), chit chu van GABAs, con
cai thién su mét moi cho nguoi mic héi chirng dau co xo hda va do do hitu hiéu déi
v&i hoi chimg dau co xo héa (Pain, 2011, tap 152, trang 1007-1017). Triéu ching
cua hoi ching dau co xo hoa tuong tu nhu héi chimg mét moi mén tinh. Chat chu

van GABAR duoc mong doi 1a hitu hiéu d6i voi hoi chimng mét méi man tinh.

b3 cb bao cao réng khi cac tin hiéu GABAg dugc kich hoat, thi su biéu hién
qua muc cua cac gen PMP22 gy bénh teo co Mac (Charcot-Marie-Tooth) loai 1A
bi tc ché (European Journal of Neuroscience, 2004, May, tap 19(10), trang 2641-
2649; and Nature Reviews Drug Discovery, 2012, tap 11, trang 589).

P c6 bao cdo rang thu thé GABAg ciing ¢6 mit trong cc co quan ngoai Vi,
nhu la lach, phé)i, gan, rudt, da day, thuc quan, bang quang, va cac co quan tuong tu
(Neuroscience, 2000, tdp 100 (1), trang 155-170; va The Journal of Biological
Chemistry, 2000, Oct 13, tap 275 (41), trang 32174-32181). Do d6, phdi tir thu thé
GABAg duoc mong doi dé timg dung trong didu tri cac bénh vé cac co quan ngoai
vi.

Do d6, tin tudng ring hop chét kich hoat thu thé GABAg hitu dung dé ngén
ngura hodc didu tri bénh tam thén phén liét, CIAS, ching suy giam nhan thuc, hoi
ching nhidm sic thé X dé gy, hoi chung r6i loan phd tu ky, bénh co cimg co,
chung réi loan lo 4u, chimg nghién dugc chét, triéu chimg dau, hoi chimg dau co xo

héa, bénh teo co Mac (Charcot-Marie-Tooth), hodc tuong tu.

Mat khac, baclofen c6 khoang tri liéu hep do céc tac dung phu c6 hai nhu an
thén, yéu co, va tuong tu, va do dd, viéc s dung nd bi gidi han. Viéc giam su phéi
hop van dong, viéc giam thén nhiét, va tuong tu cling la cdc tdc dung phu trong diéu
tri baclofen.

C6 nhidu bdo cdo vé chét diéu bién di lap thé duong (PAM) (Molecular
Pharmacology, 2001, tdp 60 (5), trang 963-971; Journal of Pharmacology and
Experimental Therapeutics, 2004, Sep, tap 310 (3), trang 952-963; va
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Psychopharmacology (Berl), 2011, May, tdp 215(1), trang 117-128). PAM cua thu
thé GABAg lién két v&i thu thé & vi tri khac v&i vi tri dé lién két v&i phdi tir noi
sinh, do d6 cai thién chirc ning cta thu thé. PAM ciia thu thé GABAg khéng biéu
hién hoat tinh chu vén riéng, nhung lam tang ai luc ddi véi thu thé cua GABA noi
sinh, va do do, c6 hoat tinh dé 1am ting tinh hidu nghiém va tinh hiéu qua cua thu
thé GABAs. Duoc tin ring do céc tinh chit nay, PAM cua thy thé GABAs khong
biéu hién céc tac dung phu cla chit chu vAn GABAg (vi du, céac tac dung phu cua
baclofen dugc néu trén) va co céac tac dung diéu tri hitu hiéu.

Do d6, PAM cua thu thé GABAg c6 mot s6 tac dung phu va duoc mong doi
dé hitu dung cho su ngin nglra hodc didu tri bénh tdm than phan liét, CIAS, chimg
suy giam nhén thtre, hdi chung nhidm sic thé X d& gay, hoi ching réi loan phé tur
ky, bénh co cing co, ching rdi loan lo &u, ching nghién duoc chét, triéu chung dau,
hoi chimg dau co xo hoa, bénh teo co Mac (Charcot-Marie-Tooth), hoédc tuong tu.

Tai liéu Patent 1 boc 16 hop chat ¢6 cong thirc chung sau déy, ma bao goém

hop chit duoc bidu dién boi Ex60 1am thube dé didu tri bénh tam than phan ligt.

?OMG
. X~z B Ex60
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[Cong chtrc chu tao 1]

(Trong cong thuc, x4c dinh R' bao gdm nhiéu nhom., V& mot trong sb cac
nhom, R! 1a nhom xycloalkyl ma cé thé dugc thé, hodc tuong tu. Xac dinh A" bao
gdm nhiéu nhém. V& mot trong s cac nhom, A™ 12 nhom alkyl ma cé thé duoc thé,
hodc tuong tu. Vé céac ky tu khac trong cong thire, tham khdo trong Tai liéu Patent
1.)

Tai lidu Patent 2 boc 10 réng chat trc ché mGluR1 duge bicu dién boi cong
thirc chung sau ddy hiru dung cho bénh Parkinson, chimg dau nua dau, hodc tuong

tu.
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[Cong chirc ciu tao 2]
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(Trong cong thue, R? biéu dién -N (R¥) R®, -O-R?, hoic -S-R*. Vé cac ky

tu khac trong cong thirc, tham khao trong Tai liéu Patent 2.)

Tai liéu Patent 3 bdc 16 réng chit ddi khang 5-HT duoc biéu dién bdi cong

thirc chung sau day hitu dung lam thudc dé diéu tri bénh than kinh hoc.

[Cong chirc ciu tao 3]
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(V& cac ky tu trong cong thirc, tham khéo trong Tai liéu Patent 3.)
Danh muc trich dan
Tai liéu patent

Tai liéu Patent 1: Cong bd don Qudc t&¢ WO 2006/03003 1

Tai liéu Patent 2: Cong bd don Qudc t& WO 02/062803

Tai liéu Patent 3: Cong bd don Qudc té WO 2004/089312

Ban chit ky thuit clia sdng ché
Cdc vén dé dwoc gidi quyét béi sang ché

Muc dich cta sang ché 13 tim ra hop chét hai vong chita luu huynh ma hiru
dung lam thanh phén hoat tinh cho dugc phém, dac biét, duoc phém dé diéu tri bénh
tam than phan liét, CIAS, ching suy giam nhan thic, hdi chimg nhiém séc thé X dé
gdy, hoi chung rdi loan phd tu ky, bénh co cung co, chimg rdi loan lo au, chung
nghién dugc chét, tridu ching dau, hdi ching dau co xo hda, bénh teo co Mac

(Charcot-Marie-Tooth), hodc tuong tu.
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Gidi phdp cho vin de

Céc tac gia cua sang ché dd duoc tién hanh nghién ciru sdu rong trén PAM
clia thu thé GABAB, va két qua 14, ho da tim ra ring hop chat hai vong chua luu
huynh 1a PANM cua thu thé GABAg, do d6 hoan thanh sang ché.

C6 nghia 13, sang ché d& xuit hop chét c6 cong thic (I) hodc mudi cua
ching, cling nhu duoc phim bao gdém hop chét c6 cong thic (I) hodc mudi cua

chung va té duoc.

[Cong chirc cau tao 4]

(trong cong thtrc,

X 1a CH,

R! 14 alkyl bac thap,

R? 14 alkyl bac thip,

trong d6 R' va R? c6 thé tao thanh xycloalkan cung voi cic nguyén i
cacbon ma chung dugc gén vio,

R31a-H,

R*1a-H,

vong A la vong xyclohexan,

RY la -NRARE,

R” va R® tao thanh xyclic amin ma c6 thé duoc thé, cing voi nguyén ttr nito
ma chung duoc gin vao,

trong d6 xyclic amin 1a nhém duge biéu dién boi cong thie sau day (I11):

[Cong chirc cdu tao 5]
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/O (1)

Y 1laNH, O, S, S (=0),, hodc CHa, va
R! 12 alkyl béc thap).

Ngoai ra, trir khi dugc mo ta khac, khi cac ky tu trong cong thirc hoa hoc da
biét trong ban mo ta sang ché ciing duoc sir dung trong cong thire hoa hoc khéc, cac

ky tu gibng nhau biéu dién y nghia nhu nhau.
Hon nita, sang ché d& xuat:

(1) duoc phém dé ngan ngura hodc didu tri bénh tdm than phén liét, CIAS, ching
suy giam nhéan thtre, hdi chimg nhidm séc thé X d& gay, hoi ching rdi loan phd tu
ky, bénh co cing co, chimg rdi loan lo du, chimg nghién duoc chét, triéu ching dau,
hoi ching dau co xo hoéa, hodc bénh teo co Mac (Charcot-Marie-Tooth), bao gbm
hop chét c6 cong thic (I) hodc mudi ctia chung; ma duge pham nay bao gdm cac tac
nhan dé diéu tri bénh tim than phéan liét, CIAS, ching suy giam nhan thic, hoi
chimg nhidm sic thé X dé gdy, hoi chung rdi loan phd tu ky, bénh co clng co,
ching roi loan lo au, chimg nghién dugc chét, triéu ching dau, hoi ching dau co xo
hoa, hodc bénh teo co Méc (Charcot-Marie-Tooth), bao gdm hop chit ¢ cong thirc

(I) hodc mudi cua ching;

(2) hop chét ¢6 cong thirc (I) hodc mudi ctia ching dé ngan nglra hodc diéu tri bénh
tam than phan liét, CIAS, chimg suy giam nhén thtre, hoi ching nhiém sic thé X dé
gdy, hoi ching rdi loan phé tu ky, bénh co cung co, chimg roi loan lo au, ching
nghién dugc chét, triéu ching dau, hoi ching dau co xo héa, hodc bénh teo co Mac
(Charcot-Marie-Tooth);

Trong do, thuit ngiy “dbi tuong” 1a con ngudi hodc cac dong vat khac co
nhu cdu ngin nglra hodc diéu tri, va theo phuong an da biét, con ngudi c6 nhu cau

ngan ngua hodc diéu tri.
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Hiéu qua cd loi cua séang ché

Hop chét ¢6 cong thie (I) hodc mudi ctia chung c6 hoat tinh PAM cua thu
thé GABAg, va c6 thé duoc st dung dé ngan ngua va/hodc diéu tri bénh tdm than
phan liét, CIAS, chimg suy giam nhén thirc, hi chimg nhiém sic thé X dé gdy, hoi
chtng rdi loan phé tu ky, bénh co cimg co, chimg rdi loan lo au, chimg nghién duoc
chét, triéu chimg dau, hoi chimg dau co xo hoéa, bénh teo co Méc (Charcot-Marie-

Tooth), hodc tuong tu.
Mo ta chi tiét sang ché
Sau day, sang ché s& dugc mo ta chi tiét.

“Alkyl bac thap” 1a alkyl mach thing hodc mach nhanh c6 tur 1 dén 6
nguyén tir cacbon (sau ddy thuong duoc goi 1a Cis), vi du, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, hoac tuong tu,

theo phuong an khac, Ci4 alkyl, va theo phuong 4n hon nita, metyl.

“Alkylen béc thép” la Ci6 alkylen mach théng hoac mach nhanh, vi duy,
metylen, etylen, trimetylen, tetrametylen, pentametylen, hexametylen,
metylmetylen, etyletylen, 1,2-dimetyletylen, 1,1,2,2-tetrametyletylen, hodc tuong

tu, theo phuong 4n khéc, Ci4 alkylen, va theo phuong 4n hon nira, etylen.

“Halo-alkyl bac thap” 1a Ci alkyl dugc thé boi 1 hodc nhiéu nguyén tu
halogen, theo phuong an khac, alkyl béc thip duoc thé bai tir 1 dén 5 nguyén tir
halogen, theo phuong an hon nita, alkyl béc thip duoc thé boi tir 1 dén 3 cac

nguyén tir halogen, va van theo phuong an hon nita, -CFs.
“Halogen” 1a F, Cl, Br, hodc L.

“Xycloalkan” 1a vong hydrocacbon Cs.g no, vi du, xyclopropan, xyclobutan,
xyclopentan, xyclohexan, xycloheptan, hodc xyclooctan, theo phuong an khac, Cs-6
xycloalkan, theo phuong an hon nita, xyclohexan, va van theo phuong an hon nira,

xyclopropan.
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“Xycloalkyl” 1a nhém vong hydrocacbon Css no, vi du, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, hodc xyclooctyl, theo phuong an
khac, Cs.¢xycloalkyl, theo phuong an hon nita, xyclohexyl, va van theo phuong én

hon nita, xyclopropyl.

r
AN

Theo ban md ta sang ché, cum tir "ma cé thé duoc thé" c6 nghia la “khong
duoc thé" hodc "dugc thé boi tir 1 dén 5 nhém thé”, va theo phuong an khac,
“khong dugc thé" hodc "dugc thé bai tir 1 dén 3 nhom thé”. Hon nita, néu no co

nhiéu nhom thé, thi cac nhom thé co thé gidng hodc khac nhau.

Theo ban md ta sang ché, d6i véi cum tir “R* va R® tao thanh xyclic amin
ma c6 thé duoc thé, ciing véi nguyén tr nito ma chiing dugc gan vao™, cac vi du vé
nhom thé ma c6 thé duoc st dung dé thé trong xyclic amin bao gobm cdc nhom dugc

chon tr Nhom Z sau day.
Nhom Z:
(1) =0,
(2) -OH,
(3) -O-alkyl bac thap,
(4) halogen,
(5) -CN,
(6) alkyl bac thip,
(7) halo-alkyl bac thap,
(8) alkylen bac thap-OH,
(9) alkylen bac thap-O-alkyl bac thap,
(10) -C(=0)-alkyl bac thap,

(11) -C(=0)-alkylen bac thip-OH,

-10-
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(12) -C(=0)-alkylen bac thap-CN, va
(13) xycloalkyl.

Theo khia canh da biét, cac vi du vé “nhém duoc chon tir Nhém Z” bao gbm

cac nhom duoc chon tir Nndm Z1 sau day.
Nhoém Z1:
(1) -OH,
(2) alkyl bac thap, va
(3) -C(=0)-alkylen bac thap-OH.
Céc khia canh da biét theo sang ché dugc thé hién dudi day.
[1] Hop chét duoc biéu dién boi cong thirc (I) hodc mudi cua chung, trong do6
RY la -NR”R,

RA va RB tao thanh xyclic amin ma c6 thé dugc thé bdi R, cuing vdi nguyén

tr nito ma chung dugc gan vao,
trong d6 xyclic amin la nhém duoc biéu dién boi cong thic (I11) sau day:

[Cong chirc ciu tao 6]

O (1)

_N

., va
R la nhom duoc chon tir Nhém Z sau day:
Nhoém Z:
(1) =0,

(2) -OH,

-11-
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(3) -O-alkyl bac thép,
(4) halogen,
(5) -CN,
(6) alkyl bac thép,
(7) halo-alky! bac thip,
(8) alkylen bac thdp-OH,
(9) alkylen bac thap-O-alkyl bac thip,
(10) -C(=0)-alkyl bac thap,
(11) -C(=0)-alkylen bac thap-OH,
(12) -C(=0)-alkylen bac thap-CN, va
(13) xycloalkyl.
[2] Hop chét hoic mudi cua ching nhu duge mé ta trong muc [1], trong d6 nhom
duoc chon tir Nhém Z la nhém dugce chon tur:
Nhom Z.1:
(1) -OH,
(2) alkyl bac thap, va
(3) -C(=0)-alkylen bac thip-OH.

[3] Hop chét ¢o cong thie (I) hodc mudi cia ching, trong d6 Y 1a O, S, hoac
S(=0)a.

[4] Hop chét c6 cong thie (I) hodc mudi cta chung, trong d6 R* 1a CH.

[5] Hop chét hoic mudi cua ching, ma 1a sy két hop ciia hai hoc nhiéu nhom cua

cac nhom duoc mo ta theo cac phuong an tir [1] dén [4].
Cac vi du vé su két hop theo sang ché dugc thé hién dudi day.

[6] Hop chat c6 cong thirc (I) hodc mudi cta chung, trong d6 X 1a CH, Vong A la
vong xyclohexan, R! 12 alkyl bac thap, R* 14 alkyl bac thap, R® 1a -H, R* la -H, R”

duoc biéu dién béi cong thirc (II1) sau day co thé duoc thé:

[Cong chirc cau tao 7]
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Y 12 O, S, hoic S(=0)z, va RY la alkyl béc thap.

Céc vi du vé cac hop chét cu thé trong séng ché bao gdém cac hop chét sau
day hoac mudi ctia chung;

6-(4,4-dimetylxyclohexyl)-4-[(1,1-dioxo-1A5-thiomorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin,

trans-1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d |pyrimidin-4-
yl]metyl}piperidin-3,4-diol,

1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
yl]metyl} piperidin-4-ol,

6-(4,4-dimetylxyclohexyl)-2-metyl-4-(thiomorpholin-4-ylmetyl)thieno[2,3-
d]pyrimidin,

6-(4,4-dimetylxyclohexyl)-4-[(3,3-dimetylmorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin, hodc

1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl}-
2,2-dimetylpiperidin-4-ol.

Nhém  “1,1-dioxo-1AS-thiomorpholin-4-yl”  nhom gibng nhu  “1,1-

dioxidothiomorpholin-4-yI”.

Theo ban mé ta sang ché, “PAM™ 1a hop chét ma lién két véi thu thé & vi tri
khac nhau tir vi tri dé lién két voi phéi tir noi sinh, do d6 cai thién chirc ndng cua thu
thé. Hop chét khong biéu hién hoat tinh chi van riéng, nhung c6 hoat tinh lam tang

tinh hiéu nghiém va tinh hiéu qua cua thu thé.

Theo ban mod ta sang ché, “hoat tinh PAM ” la hoat tinh ma PAM néu trén
¢6. Vi du, trong Vi du thir nghiém 1, ¢6 nghia 1a hop chat ma dich chuyén bén tréi
va dich chuyén lén trén dudng cong phan ung dap ung lidu luong GABA ¢ truc
hoanh 1a lidu lugng va truc tung 12 su dap tng. Khi thudc thr co6 “tinh hiéu

nghiém”, hop chét dich chuyén bén tri phia trai duong cong dap ung lidu luong
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GABA, nguoc lai khi thudc thir c6 “tinh hiéu qua”, hop chét dich chuyén lén trén
duong cong dap ung lidu lugng GABA.

Theo ban mo ta sang ché, cac triéu ching ciia bénh khong hoan thoan doc
lap va c6 thé chdng chéo 1én nhau. Vi du, céc triéu chimg clia bénh tdm thén phan

liet, CIAS, va chimg suy giam nhén thirc ¢ chong chéo 1én nhau.

Hon nfita, theo ban mo t4 sang ché, tén bénh dua vao céc tai liéu tham khao
"ICD10", 1a tai liéu Phan loai cac loai bénh Qudc té (the International Classification
of Diseases) cua WHO (T4 chuc Y té thé gioi - World Health Organization), Xuat
ban lan thir 4 (DSM-4) va xuét ban lan thtr 5 (DSM-5) Cim nang théng Ké céc rbi
loan tAm than - Statistical Manual of Mental Diagnosis cua Hiép hoi tdm than hoc
Hoa Ky - American Psychiatric Association (APA), va/hodac Hudng dan cua Hiép
hoi Nhat Ban vé cac huéng din than kinh hoc - Guidelines cua Japanese Society of

Neurology guidelines, hodc tuong tu.

Hop chat c6 cong thirc (I) ¢6 thé c6 dang chat hdn bién hodc dong phan hinh
hoc tuy thudc vao kiéu nhém thé. Theo ban md ta sang ché, hop chat c6 cong thuc
() ¢6 thé chi duoc mé tad & mot dang ddng phan, nhung sang ché bao gém dong

phén nay, cac dang c6 lap cua ddng phén, hodc hdn hop cua chung.

Ngoai ra, hgp chat c6 cong thirc (I) c6 thé co cac nguyén tir cacbon bat doi
xtmg hodc bat dbi ximg truc trong mot sb truomg hop, va do dé, co thé ¢6 dang dong
phan quang hoc. Sang ché bao gém dang co lap clia cac dong phan quang hoc cta

hop chét c6 cong thirc (I) hodc hdn hop cua chung.

Tuy nhién, sang ché ciing bao goém tién chat duoc dung ctia hop chit duoc
biéu dién boi cong thic (I). Tién chat duoc dung la hop chét c6 nhom ma co thé
duoc chuyén dbi thanh nhom amin, nhém hydroxyl, nhom carboxyl, hodc tuong tu
qua su phan ly trong dung moi hodc dudi céc diéu kién sinh 1y hoc. Cac vi du vé
nhém tao thanh tién chdt bao gém cac nhém dugc mé ta trong Progress in
Medicine, 1985, trang 2157-2161 va “Pharmaceutical Research and Development”
(Hirokawa Publishing Company) 1990, Tép 7, Drug Design, trang 163-198.
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Tuy nhién, mudi cua hop chat c6 cong thic (1) 1a mudi duge dung cta hop
chét co cong thirc (I) va co thé tao thanh mudi cong axit thy thudc vao kiéu nhom
thé. Cac vi du cu thé ctia chiing bao gém cac mudi cong axit véi cac axit vo co nhu
axit clohydric, axit bromhydric, axit hydroiodic, axit luu huynhic, axit nitric, va axit
phosphoric; va cac mudi cdng axit voi cic axit hitu co nhu axit formic, axit axetic,
axit propionic, axit oxalic, axit malonic, axit sucxinic, axit fumaric, axit maleic, axit
lactic, axit malic, axit mandelic, axit tartaric, axit dibenzoyltartaric, axit
ditolyltartaric, axit xitric, axit metansulfonic, axit etansulfonic, axit benzensulfonic,

axit p-toluensulfonic, axit aspartic, va axit glutamic.

Séang ché hon nita bao gdm cac hydrat hodc solvat khac nhau, va céc chat
dang tinh thé da hinh cua hop chét c6 cong thire (I) va mudi cta ching. Ngoai ra,
sang ché cling bao gdm hop chat duge dan nhan voi chét dong vi phong xa hodc

ddng vi khong phong xa khéac nhau.
(Phuong phép diéu ché)

Hop chit c6 cong thitc (I) va mudi cua ching c6 thé dugc diéu ché sir dung
cac dic diém dua trén cAu trtc co ban hodc kiéu nhom thé cua chung va bang cach
ap dung cac phuong phap tdbng hop khac nhau. Tai thoi diém nay, ty thudc vao
kiéu ctia nhom chire, hitu hidu trong mdt sé trudng hop, tir quan diém vé cac k¥
thuat diéu ché, dén viéc thé cac nhom chirc béng nhém bao vé thich hgp (nhém co
khé& ning chuyén ddi d& dang thanh nhém chuc), ¢ giai doan vat licu dau dén ban
thanh pham. Cac vi du vé nhém bao vé nay bao gdm cac vi du duoc mo ta trong P.
G. M. Wuts va T. W. Greene, “Greene’s Protective Groups in Organic Synthesis
(xudt ban lan thtr 4), 2006, va tuong tu, va mot trong sé nay c6 thé duge chon thich
hop va dugc str dung khi can thiét thy thudc vao céac diéu kién phan tung. Theo kiéu
phuong phap nay, hop chit mong mudn c6 thé thu dugc bing cach dua vao nhom
béo vé dé thuc hién phéan tng, va tiép theo loai bd nhom bao vé khi can thiét.

Ngoai ra, tién chét cua hop chit co cong thue (1) ¢o thé duoc tao ra bing
cach dua vao nhom dic hiéu hodc bang cach nita 1a thuc hién phan tmg st dung hop
chét thu duoc c6 cong thire (I) & giai doan tir vt liéu du dén ban thanh pham, chi

trong truong hop cua nhom bao vé néu trén. Phan tmg cd thé duoc thuc hién sur
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dung cac phuong phap da biét v6i chuyén gia trong linh vuc chuyén nganh, nhu
phuong phap este héa, amit hoa, khir nude théng thuong, va cdc phuong phap thong

thuong.

Sau day, phuong phap didu ché tiéu biéu cho hop chét c6 cong thirc (1) sé
duoc mo ta. Méi quy trinh san Xuét cling co thé duoc thuc hién dua vao cac tai liéu
tham khao duoc kém theo trong phan mé ti. Hon nita, phuong phap diéu ché theo

sang ché khong bi gioi han véi cac vi du nhu duoc thé hién dudi day.

Céc chit viét tit sau day c6 thé dugc str dung trong mét s6 truong hop theo

ban md ta sang ché, cac Vi duy, cac vi du diéu che, va cac Bang dudi day.

PAM = chét diéu bién di 1ap thé duong, hoat tinh PAM = hoat tinh dicu
chién di 1ap thé duong, CIAS = chimg suy giam nhan thuc lién quan dén bénh tam

thdn phan liét.

AcOH = axit axetic , BINAP = 2,2'-bis(diphenylphosphin)-1,1'-binaphthyl,
dung dich nuéc mubi = dung dich mudi sinh ly béo hoa, CBB = Coomassie Brilliant
Blue (thuéc nhudm mau xanh sang Coomassie), CHAPS = 3-[(3-
cloramidopropyl)dimetylammoni]propansulfonat, DABCO = 1,4-
diazabixyclo[2,2,2]octan, DCE = 1,2-dicloroetan, DCM = diclorometan, CDI =
1,1’-carbonyldiimidazol, D-MEM = Dulbecco's Modified Eagle's Medium (Moi
truong co ban dung cho nhiu dong t& bao khac nhau), DIBAL = diisobutyl nhom
hidrua, DIBOC = di-tert-butyl bicacbonat, DIPEA = N,N-diisopropyletylamin,
DME = dimetoxyetan, DMF = N,N-dimetylformamit, DMSO = dimetylsulfoxit,
DPPA = diphenylphosphoryl azit, DPPF = 1,1'-bis(diphenylphosphin)ferroxen,
EGTA = glycol ete diamin tetraaxit axetic , EO = dietylete, EtOAc = etyl axetat,
EtOH = etanol, GABA = axit y-aminobutyric, HATU = 1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazol[4,5-b]pyridin-1 -ium 3-oxit
hexaflophosphat, HCI/EtOAc = dung dich hydroclorua/EtOAc, HCl/dioxan = dung
dich hydroclorua/dioxan, HBSS = Hanks’ balanced muéi solution (dung dich mubi
cAn bang ctia Hank), Hepes = axit 4-(2-hydroxyetyl)-1-piperazineetansulfonic,
HOBt = 1-hydroxybenzotriazol, IPE = diisopropyletylete, KOBu' = kali tert-butoxit,
LAH = liti nhém hydrua, MeCN = axetonitril, MeOH = metanol, MgSO4 = magie
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sulfat khan, Ms = metansulfonyl, MsCl = metansulfonyl clorua, NaOEt = natri
metoxit, NaxSO4 = natri sulfat khan, NaBH(OAc)3 = natri triaxetoxyborohydrua,
NaOBu! = natri tert-butoxit, NBS = N-bromosucxinimit, NCS = N-clorosucxinimit,
n-BulLi = n-butylliti, NMO = N-metylmorpholin, NMP = N-metyl-2-pyrolidon,
ORF = open reading frame (khung doc mo), Pd(OAc)z = paladi (II) axetat, Pd/C =
paladi trén cacbon, Pdadbas = tris(dibenzylideneaxeton) dipaladi (0), Pd(PPhs)s =
tetrakis(triphenylphosphin) paladi (0), Red-Al = natri bis(2-metoxyetoxy)nhom
hidrua, TEA = trietylamin, THF = tetrahydrofuran, TTIP = titan (IV) isopropoxit,
WSC = l-etyl-3-(3-dimetylaminopropyl) carbodiimit, cdt silica gel = c6t silica gel
sdc ky, cot silica gel khi bazo = cot silica gel sc ky khi bazo, siéu sic ky khi = siéu
sdc ky khi, natri bicacbonat chita nuéc bao hoa = dung dich chira nu6e bao hoa

NaHCO:s.

Theo cong thirc ciu tao, cac chit viét tit sau day co thé duge sir dung trong
mat sd truong hop.

Ac = axetyl, Bn = benzyl, Boc = tert-butoxycarbonyl, Et = etyl, Me = metyl,
Ms = SO,CHj3, Ph = phenyl, ‘Bu hodc Bu' = tert-butyl.

Hon nita, d& thun tién, néng dd mol/L duoc biéu dién 1a M. Vi du, dung
dich NaOH chtra nudc 1M nghia 1a dung dich NaOH chutra nuéc Imol/L.

(Quy trinh san xuét 1)

[Cong chirc ciu tao 8]

A A
HN/R Il?

Lv \ B N\ B

R

R2 S N/)\RL R2 S N/*RL
(1) (I-1)

(Trong cdng thic, Lv biéu dién nhém roi chuyén. Giong nhu s& dugc dp

dung sau ddy.)
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Hop chét (I-1) theo séng ché c6 thé duoc didu ché tir hop chét (1) va hop
chét (1a).

Nhém roi chuyén 13, vi du, halogen, nhom OMs, hodc tuong tu. Phan Umg
¢6 thé duoc thy hién str dung hop chét (1) va hop chét (1a) voi luong tuong duong,
hodic mot trong hai hop chét nay véi luong du, bing cach khudy hdn hop cua chung
dudi bat ky didu kién nhiét do nao tir lam lanh dén lam néng, t6t hon la ¢ nhiét do
tir 0°C dén 80°C, thuong trong thoi gian tir 0,1 gio dén 5 ngay, trong dung mdi tro
d6i véi phan tmg hodc khdng c6 dung méi. Dung méi khong bi gidi han cu thé mién
la khong can tré phan tng, nhung céc vi ducua chung bao gdm céac hydrocacbon
thom nhu toluen, xylen va tuong tu, cac ete nhu Et,O, THF, DME, dioxan va tuong
tu, cac hydrocacbon dugc halogen hoa nhu DCM, DCE, clorofom va tuong tu,
DMF, DMSO, EtOAc, MeCN, va dung méi hon hop cua ching. N6 ¢6 thé thuan lgi
trong mot s trudng hop cho tién trinh troi chay cta phan Ung dé thuc hién phan
{ing trong su ¢6 mit cua bazo hiru co nhue TEA, DIPEA, va NMO, hodc bazo v6 co
nhu K2CO3, NaxCO3, va KOH.

[Céc tai liéu tham khao]

S. R. Sandler va W. Karo, “Organic Functional Group Preparations”, XUt

béan 1an tht hai, Tap 1, Academic Press Inc., 1991

“Jikken Kagaku Koza (Courses in Experimental Chemistry) (xuét ban lan
the nam)”, Tap 14 (2005), dugc bién tdp boi The Chemical Society of Japan,

Maruzen.
(Quy trinh san xuét 2)

[Cong chure céu tao 9]

R A
/ /R
on i, \
R’ N R R X An RE
O, - Xy
R? SN R (1a) % STNTR"

() (-2)

(Trong cbng thirc, cac lién két chéo chi cau hinh cis hoic trans)
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Hop chét (I-2) theo sang ché c6 thé dugc diéu ché tir hop chét (2) va hop
chét (1a).

Trong phan Ung nay, hop chét (2) va hop chit (1a) dugc sir dung véi lugng
twong duong, hoic mot trong hai hop chit nay véi luong du, va hdn hop cua ching
duoc khudy dudi bat ky didu kién nhiét do nao tir -30°C dén nhiét do hdi luu, tot
hon 12 & nhiét do tir 0°C dén nhiét do trong phong, thudng trong thoi gian tir 0,1 gits
dén 5 ngay, trong dung méi tro v6i phan tng, trong su ¢ mdt cua chét khur. Dung
moi khong bi gidi han cu thé mién 12 né khong can trd phan Ung, nhung cac vi
ductia chung bao gém cac rugu nhu MeOH va tuong tu, céc ete, va dung moi hdn
hop cua chung. V& chét khir, NaBH (OAc);, NaBH3CN, NaBHs, hodc tuong tu co
thé duoc sir dung. N6 ¢6 thé thuén loi trong mot s6 truong hop cho tién trinh troi
chay cua phan ung d8 bd sung chat khir nudc nhu rdy phan tr, AcOH, axit
clohydric, hé phuc hgp TTIP, hodc twong tu. Imin dugc tao ra bang cach ngung tu
hop chét (2) v&i hop chét (1a), va c6 thé duogc tach ra lam chét trung gian 4n dinh
trong mot sé trudng hop. Chét trung gian imin nay c6 thé duoc dua vao khir dé dicu
ché hop chét (I-2). Hon nita, thay vi sir dung chét khir, chat xuc tac khir (vi du, Pd/C
va Niken raney) c6 thé duoc st dung & ap sudt thuong dén 50 atm trong moi truong
khi hydro, trong su c6 mdt hodc ving mit cla axit nhu AcOH va axit clohydric
trong dung mdi nhu MeOH, EtOH, va EtOAc. Phan ing nay c6 thé duoc thuc hién

dudi bat ky didu kién nhiét d6 nao tir lam lanh dén lam nong.
[Céc tai liéu tham khao]

“Comprehensive Organic Functional Group Transformations II”, A. R.

Katritzky va R. J. K. Taylor, Tép 2, Elsevier Pergamon, 2005

“Courses in Experimental Chemistry (xuét ban lan thir 5)", dugc bién tap

boi The Chemical Society of Japan, Tép 14 (2005) (Maruzen)
(Quy trinh san xuét 3)

[Cong chuc cAu tao 10]
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A
R
O<_OH R o) N
1 HN\B 1 \RB
3 O @ L
% STONTRT (13) R® STONTR
(3) (1-3)

Hop chét (I-3) theo sang ché c6 thé duoc didu ché tir hop chat (3) va hop
chat (1a).

Trong phan tng nay, hop chét (3) va hop chat (1a) dugc str dung voi luong
tuong duong, hodc mot trong hai hop chét nay véi lugng du, va hén hop cua ching
duoc khuéy dudi bét ky diéu kién nhiét d6 nao tir lam lanh dén lam nong, tdt hon la
& nhiét do tir -20°C dén 60°C, thuong trong thoi gian 0,1 gio dén 5 ngay, trong dung
mdi tro véi phan Umg, trong su c6 mat cua chat lam ngung tu. Dung mdi khong bi
gidi han cu thé mién 14 n6 khong can tré phan Gng, nhung cac vi ducua ching bao
gdm cac hydrocacbon thom, cac hydrocacbon dugc halogen hoa nhu DCM va
tuong tu, etes, DMF, DMSO, EtOAc, CH3CN, hodc nude, va dung moi hdn hop cua
ching. Chét lam ngung tu 13, vi du, WSC, CDI, DPPA, HATU, phospho oxyclorua,
hodc tuong tu. Voi chét phu gia nhu HOBt hodc tuong tu, tién trinh tréi chay cua
phan ung cé thé duoc cho phép trong mot s6 truong hop. Véi bazo hitu co nhu
pyridin, TEA, DIPEA, NMO hodc tuong ty, hodc bazo v6 co nhu K2COs, Na2COs,
KOH hodc twong tu, tién trinh tréi chay cta phan tng c6 thé duoc cho phép trong

mdt s6 trudng hop.

Hon nita, hop chat (I-3) theo séng ché ciing co thé duoc diéu ché tir ddn xuat
phan Ung cua axit carboxylic (3) va hop chét (1a). Céc vi du ctia dan xuét phan mg
bao gdm axit halogenua thu duoc béi phan ung véi chét halogen hoa nhu phospho
oxyclorua, thionyl clorua, va tuong tu; cdc anhydrit axit hdn hop thu duoc bai phan
tg véi isobutyl clorofomat hodc tuong tu; va cac este hoat hoéa thu duoc bang cach
ngung tu véi HOBt hodc tuong tu. Trong phéan tmg cua dan xuit phan tmg véi hop
chét (1a), hdn hop cta chung ¢ thé dugc khuéy dudi bét ky diéu kién nhiét do nao
tr 1am lanh dén 1am néng, tdt hon 1a & nhiét d6 tir -20°C dén 60°C thuong trong
thoi gian tir 0,1 gio dén 5 ngay, voi bazo hitu co nhu pyridin, TEA, DIPEA, NMO,
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va tuong tu, trong dung mdi tro véi phan ing. Dung moi khong bi gidi han cu thé
mién 12 n6 khéng can trophéan Umg, nhung cac hydrocacbon dugc halogen hoa, cac
hydrocacbon thom, céc ete, hodc tuong tu ¢6 thé duoc sir dung. Hon nita, bazo hitu
co ¢6 thé duge st dung véi su két hop dung moi.

[Cac tai li¢u tham khao]

S. R. Sandler va W. Karo, “Organic Functional Group Preparations”, Xuat
ban lan thi hai, Tép 1, Academic Press Inc., 1991

“Jikken Kagaku Koza (Courses in Experimental Chemistry) (xuat ban lan
thtr nam)”, Tap 16 (2005), dugc bién tdp boi The Chemical Society of Japan
(Maruzen)

(Quy trinh san xut 4)

[Cong chuc cAu tao 11]

(4) (1-4)

Hop chat (I-4) theo sang ché c6 thé dugc dié ché bang phan ung hydro hoa
cua hop chét (4).

Trong phan tmg nay, hop chét (4) duoc khudy dudi bat ky diéu kién nhiét do
nao tir lam lanh dén 1am noéng, tot hon la & nhiét do trong phong thuong trong thoi
gian tuo 1 gio dén 5 ngay, véi xtc tac kim loai, trong dung moi tro v&i phan ung
dudi mdi trudong khi hydro. Dung mdi khéng bi gi6i han cu thé mién 1a n6 khong
can trd phan ng, nhung cac vi du ctia ching bao gdm céc rugu, cac ete, va tuong
tu. Xuc tac kim loai 13, vi du, xtic téc paladi nhu Pd(OH), va twong tu. Thay vi khi
hydro, axit formic hodc amoni format voi luong tuong duong hodc vai luong du ¢o6

thé duoc str dung 1am gde hydro, lién quan dén hop chét (4).

[Céc tai liéu tham khao]
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M. Hudlicky, “Khirs in Organic Chemistry, xuit ban lan thir hai (ACS
Monograph: 188)”, ACS, 1996

“Jikken Kagaku Koza” (Courses in Experimental Chemistry) (xuat ban lan
tht niam), dugc bién tdp badi The Chemical Society of Japan, Tap 19 (2005)

(Maruzen)
(Quy trinh tdng hop vt liéu ban dau 1)
[Cong chuc chu tao 12]

O+ OPrg

1
OO
S N R" R2 S NARL
O<_OH
1
R N \
><> <,X]|\/TN
R STNTR S N R"
(3)

(Trong cong thirc, Prg 1a nhom bao ve. Gibng nhu s& duoc 4p dung sau day.)
Hop chét ban dau (1) c6 thé duoc diéu ché tir hop chat (6).

(1) Hop chét ban dau (1) trong d6 Lv la halogen ¢6 thé duoc diéu ché bang
céch halogen héa hop chét (6). Phan img nay c6 thé duge thuc hién dusi bat ky diéu
kién nhiét d6 nao tr lam néng dén nhiét do hdi luu voi chat halogen hoa nhu
S02Cl,, phospho oxyclorua hodc twong tu, va DMF. Dung m6i khong bi giot1 han cu
thé mién la n6 khong can tré phan Gng, nhung toluen hodc tuong tu co thé duoc sur

dung. VE& chét halogen hoa, PBr3, NBS, hodc tuong tu ¢6 thé duoc st dung.

(ii) Hop chét ban dau (1) trong d6 Lv la nhom OMs c6 thé dugc diéu ché
bing cach bd sung bazo hitu co va MsCl vao hop chat (6) dudi bat ky diéu kién

nhiét do nao tir 0°C dén nhiét do trong phong trong dung méi tro véi phan tmg dudi
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moi truong khi hydro. Dung moi khong bi gidi han cu thé mién 1a né khong can tro

phan tng, nhung DCM hodc tuong tu cé thé duoc sir dung.
Hop chét (6) c6 thé duoc diéu ché bang cach khir hop chét (5).

Trong phan Ung nay, hop chét (5) duoc xir Iy v6i chit khir voi luong twong
duong hodc véi lugng du, dudi bét ky didu kién nhiét do nao tir 1am lanh dén lam
néng, tot hon 1a & nhiét do tir -20°C dén 80°C, thuong trong thoi gian tir 0,1 gidr dén
3 ngay, trong dung moi tro véi phan tmg. Dung moi khong bi gioi han cu thé mién
1a n6é khéng can tré phan ung, nhung cdc vi ducua chung bao gdm cac ete, cic
hydrocacbon thom, céc ruou, va dung moi hon hop cua chung. Vé chét khu,
NaBHj, borane (BH3), hodc chit khr trong céc tai liéu tham khao duoc sir dung sau
day. Khi chit khu nay, vi du, NaBHs duoc stir dung, canxi clorua co thé cho phép

tién trinh troi chay cta phan tng trong mot s truong hop.
[Céc tai liéu tham khao]

M. Hudlicky, “Reductions in Organic Chemistry, xuét ban lan thu hai (ACS
Monograph: 188)”, ACS, 1996

R. C. Larock, “Comprehensive Organic Transformations”, xudt ban lan thu

hai, VCH Publishers, Inc., 1999

T. J. Donohoe, “Oxidation and Reduction in Organic Synthesis (Oxford
Chemistry Primers 6)”, Oxford Science Publications, 2000

“Jikken Kagaku Koza” (Courses in Experimental Chemistry) (xuat ban lan
thtr ndm), dugc bién tdp boi The Chemical Society of Japan, Tap 14 (2005)
(Maruzen)

Hop chét ban ddu (3) c6 thé duoc didu ché bang cach khir bao vé hop chét
(5). Phan tUmg nay co thé duge thuc hién dua vao tai liéu tham khao“Protective
Groups in Organic Synthesis”, Greene va Wuts, xuét ban lan thir ba, John Wiley &
Sons Inc, 1999.

(Quy trinh tbng hop vit liéu ban dau 2)

[Cong chuc cAu tao 13]
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~~or™ l
Fo R ) \NOH
H -
ety R’ s
(7a) 2)

(Trong cong thure, Hal biéu dién halogen, R*" biéu dién alkyl bac thap, va -
ORAL biéu dién alkyloxy bac thip. Gidng nhu duoc ap dung sau déy.)

Hop chét (2) ¢6 thé duoc diéu ché bing cach khir bao vé hop chét (8). Phan
Ung nay co thé duoc thuc hién dua vao tai liéu tham khao “Protective Groups in
Organic Synthesis”, Greene va Wuts, xuit ban 1an thr ba, John Wiley & Sons Inc,

1999.

Hop chat (8) c6 thé dugc didu ché tir hop chat (7) va alkyl bac thap
oxyetenboronic axit pinacol este (7a). Phan ting nay dugc goi la phan ung ghép
Suzuki gilta hgp chét (7) va hop chét axit boronic. Phan Umg nay c6 thé dugc thuc
hién bang cach bd sung paladi, phdi tir phosphin, va bazo kim loai lam chat phan
img duoi bit ky didu kién nhiét do no tir nhiét do trong phong dén nhiét do hoi luu.
Dung mdi khong bi giéi han cu thé mién 1a n6 khong can tr¢ phan ung, nhung dung
mdi tro ddi véi phan ung, nhu cac hydrocacbon thom, cic ete, cac hydrocacbon
duoc halogen hoa, cac dung mdi aprotic, va AcOH co thé dugc str dung hodc dung
moi khong thé str dung. Vé paladi, vi du, Pd(OAc)a, Pdadbas, hodc tuong tu co thé
duoc str dung. V& phéi tir phosphin, vi du, BINAP, DPPF, P(BuY);, hodc tuong tu ¢6
thé duoc sir dung. V& bazo kim loai, K2CO3, Cs2COs, NaOBU!, hogc tuong tu ¢6 the

duoc sir dung.
(Quy trinh téng hop vat liéu ban dau 3)

[Cong chirc ciu tao 14]
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1 Hal o@

R X fN PhC(=0)OCH,Znl R’ X IENO
Ol X AT

R? S N%RL (7b) R? SV R
(7) 9

OH
1
R
— o
R2 s N/ RL
(6)

Hop chét ban dAu (6) c6 thé dugc diéu ché bing cach thiy phan hop chat
9).

Hop chét (9) c6 thé dugc diéu ché tr hop chét (7) va hop chét (7b). Phan
mg nay la phan ung ghép Negishi, trong d6 hop chit kém hitu co va hop chét
halogen hitu co dugc cd déc bang xtic tac paladi hodc niken dé diéu ché san pham
lién két cacbon-cacbon. Dung moi khong bi giéi han cu thé mién la n6 khong can
tré phan Umg, nhung THF hodc tuong tu co thé duoc sir dung. Vé xuc tac, vi du,
Pd(PPhs3)4 co thé dugc st dung. Phan tng co6 thé thuong duoc thuc hién & nhiét do
trong phong.

[Céc tai liéu tham khéo]

Negishi, E. Acc. Cong chtrc ciu tao Res. 1982, tap 15, trang 340-3438,

“Metal-Catalyzed Cross-Coupling Reactions”, dugc bién tap bdi A. de
Meijere va F. Diederich, xuat ban 1an thi hai, VCH Publishers Inc., 2004,

“Jikken Kagaku Koza” (Courses in Experimental Chemistry) (xuit ban lan
the nam), duoc bién tap boi The Chemical Society of Japan, Tap 13 (2005)

(Maruzen)
Organic Letters, 2004, trang 3225, Synlett, 2008, trang 543
(Quy trinh téng hop vat liéu ban dau 4)

[Cong chirc ciu tao 15]
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R S N%RL

L —

(10)

(Hop chét (10) c6 mit chét hd bién la ketoenol nhu duogc néu trén. Theo ban
mo ta sang ché, hop chat (10) va Vi du diéu ché Pr 23 va vi viy duge mo ta dudi

day, dé thuén tién, duoc ky hiéu bai mot trong hai dang keto hodc dang enol.)
Hop chat (7) c6 thé duoc didu ché bing cach halogen héa hop chét (10).

Phan tng nay c6 thé dugc thuc hién theo cach gidng nhu phuong phéap dugc

mo ta trong Quy trinh téng hop vat lidu ban dau 1 néu trén.
(Quy trinh tdng hop vat liéu ban déu 5)

[Cong chirc ciu tao 16]

1 Hal 1 CN
R Xf R@Xf
>< > ¢ N % N
$ ] —_— | ~
R2 S N//kRL Rz S N/J\RL

(7) (1)

O+ _0OPrg
R S N/)\RL
(5)

Hop chét ban dau (5) c6 thé dugc didu ché tir hop chét (11). Prg la alkyl bac
thip nhu Me va Et.
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Phan Ung nay co thé duoc thuc hién bﬁng cach sir dung ruou (Prg-OH) lam
dung méi va chat phan Umg, va khudy hén hop cua ching véi hop chat (11) va
hydro hydrua nhu HCl/dioxan va HCI/EtOAc, dudi bat ky diéu kién nhiét do nao tur
nhiét do trong phong dén nhiét do 1am néng, trong thoi gian tir nhiéu gio dén qua
dém.

Hop chét (11) ¢6 thé duoc didu ché bing cach xyanat hoa hop chét (7). Phan
Ung nay co thé duoc thuc hién béng géc CN nhu NaCN, KCN, Zn (CN); hoac
twong tu, va CH3;SO2Na hodc tuong tw, dudi bat ky diéu kién nhiét do nao tir nhiét
d6 50°C dén 80°C, khudy trong thdi gian tir nhiéu gio dén qua. Dung moi khong bi
gi¢i han cu thé mién 1a n6 khong can tré phan ng, nhung DMF hodc tuong tu co

thé duoc str dung.
(Quy trinh tong hop vt liéu ban dau 6)

[Cong chuc céu tao 17]

NH,
R cho  NCTYT P2 g |

(14) (10-1)
Hop chét ban dau (10-1) c6 thé dugc diéu ché tir hop chét (14).
Phan Ung nay co thé dugc thuc hién bang cach lam nong va khudy hop chét
(14) v6i dung dich bazo v co chira nudc nhu dung dich NaOH chtra nuéc hoac
tuong tu, trong dung méi tro véi phan img. Dung moi khong bi gioi han cu thé mién
1a n6 khéng can trd phan Gng, nhung cac ruou nhu EtOH va tuong tu c¢6 thé duoc

sur dung.

Hop chét (14) ¢6 thé duoc didu ché tir hop chat (13).
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Phan g nay la phan Gng amit héa trong d6 hop chét (13) dugc phan tng
véi axit halogenua c6 cong thuc RM-C(C=0)-Hal. Déi voi phan tmg, phuong phap

gibng nhu Quy trinh san xuit 3 ¢o thé dugce st dung.

Hop chét (13) c6 thé duge diéu ché tir hop chét (12) v6i bazo hitu co nhu
2-xyanoaxetamit (12a), luu huynh, TEA, va tuong tu trong dung méi, thong thuong
bang cach lam néng. Dung moi khong bi gidi han cu thé mién 1a n6 khong cén tr&
phan tng, nhung DMF hodc tuong tu co thé duoc str dung.

(Quy trinh tdng hop vat liéu ban dau 7)

[Cong churc cAu tao 18]

Cl R
YD JOUS:
+ =N
R? OH cl N)\RL o M |

(17a)
(10-2)

Hop chit ban ddu (10-2) c6 thé duoc diéu ché tir hop chat (17) va hop chat
(17a).

Phan Ung nay cé thé duoc thuc hién bang cach bd sung axit formic vao hop
chét (17) va hop chit (17a), trong dung méi tro véi phan Ung, va lam nong va
khudy. Dung méi khong bi gioi han cu thé mién 1a no khong can trd phan ung,
nhung rugu hodc twong tu co thé duoc st dung.

Hop chat (17) c6 thé dugc diéu ché bing cach amit héa hop chat (15) va hop
chét (16).

Phan Ung nay co thé duoc thuc hién theo cach gidng nhu phuong phép duoc

mo ta trong Quy trinh san Xuét 3.

(Quy trinh téng hop vt liéu ban dau 8)
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[Cong chirc cAu tao 19]

(18) (4)

Hop chdt ban ddu (4) co thé duogc diéu ché tir hop chét (18) va hop chat
(18a).

Quy trinh san xuit nay duoc goi 1a ghép Suzuki, va c6 thé duge thuc hién
theo cach gidng nhu phuong phap d& didu ché hop chét (7) tir hop chat (8) cua Quy

trinh téng hop vat liéu ban dau 2 nhu dugc néu trén.

Hop chét c6 cong thirc (I) duoc tach ra va duge tinh ché lam hop chét tu do,
mudi, hydrat, solvat, hodc cht tinh thé da hinh cta ching. Mubi cta hop chat cé
cong thirc (I) c6 thé duoc diu ché bing cach thuc hién phan tmg tao mudi thong

thuong.

Viéc tach va tinh ché duge thuc hién bing cach dung cac cong doan hoa hoc
théng thudng nhu tach chiét, két tinh phan doan, cac kiéu khéc nhau cua sic ky

phén doan, va tuong tu.

Céc ddng phan khac nhau c6 thé duoc diéu ché bing cach lua chon hop chét
ban dau thich hop hodc bing viéc phan tich bang cach sir dung su khac biét vé cac
tinh chit ly hoa gitta cac dong phan. Vi dy, cac ddng phan quang hoc ¢6 thé thu
duoc bang cac bién phap 1a phuong phap chung cho d6 phan giai quang hoc cua cac
hop chat triét quang (vi dy, két tinh phan doan gy ra cac mudi dong phan khong
d6i quang véi cac bazo hodc cic axit quang hoat, phép sic ky sir dung cot thu tinh
hodic tuong tu, va cac cach khac ), va hon nita, cac ddng phan ciing ¢6 thé dugc dicu
ché tir vat liéu ban dau quang hoat thich hop.

Hoat tinh duoc ly cta hop chit co cong thic (I) hogc mudi cua ching dugc
x4c nhan boi cac thir nghi€ém dudi day.

(Céc vat lieu)
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Hop phan moi truong va hop phan dém dugc st dung trong cic vi duthu
nghiém sau day duoc thé hién dudi ddy (ndng do cta moi chat phan tmg biéu dién
ndng d6 cubi).

Dung dich d&m KH (dung dich dém Krebs-Henseleit): Dung dich nudc chtra
NaCl 119 mM, KCI 4,8 mM, KH,PO4 1,2 mM, MgSO4 1,2 mM, CaClz 2,5 mM,
NaHCOs 25 mM, Glucoza 10 mM, va Tris-HC1 20 mM (pH = 7.4).

Dung dich dém A: Dung dich nudc chira sucroza 0,32M, MgCl> ImM, va
K2HPO4 1mM.

Dung dich dém B: Dung dich nudc chira Tris-HC1 50 mM (pH = 7,7), NaCl
100 mM, MgCl, 10mM, CaCl, 2 mM, EGTA 0,2 mM, va GDP 30 uM.

Dung dich dém C: Dung dich nuéc chira Tris-HCI 20 mM (pH = 7,7) va
MgClz 5 mM.

Dung dich dém bazo: Dung dich nuéc chua probenecid 2,5mM, Hepes-
NaOH 20mM (pH = 7.5), va dung dich mudi can bing cta Hank (HBSS) chia
0,02% CHAPS.

Dung dich giau Flo-4: Dung dich dém bazo chura 1 uM Flo-4 AM (Dojindo
Molecular Technologies, Inc.), 0,067% DMSO va 0,0033% Pluronic F-127 (Life
Technologies).

Vi du thir nghiém 1: Xéc nhan hoat tinh PAM bang thir nghiém lién két
GTPyS Chuc nang cua thuy thd GABAB cua hop chat theo sang ché duoc danh gia st
dung thir nghiém lién két [3°S] GTPyS. Phuong phép nay duoc sir dung dé phat hién
hoat tinh PAM cuta hop chit trén thu thé GABAg (Journal of Pharmacology va

Experimental Therapeutics, 2003, tdp 307(1), trang 322-330; va Molecular
Pharmacology, 2001, tap 60(5), trang 963-971).

(Céc ché pham mang)

Mang vo ndo cua chudt duge chuén bi dua vao phuong phéap chuén bi mang

ndo ctia chudt (European Journal of Pharmacology, 1990, tép 187 (1), trang 27-38).
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Cét vo ndo (khoang 30g) ra khoi ndo cua chudt 90 ddY (Japan SLC, Inc.).
B6 sung dung dich dém A vao vo ndo (vo ndo/dung dich dém A= khoang 1:3
(wt/vol)), va duoc dong nht bang thiét bi ddng nhit dong Teflon bang thuy tinh
(Teflon: nhan hiéu da dang ky) trong nudc da. Chat déng nhat dugc ly tam (750 g,
10 phut, 4°C) va sau dé thu duoc phén dich ndi. Dung dich dém A (90mL) dugc bo
sung vao cac vién nho va duoc ddng nhét trong nudc da, va sau do thu duoc phén
dich ndi (750 g, 10 phut, 4°C). Thu gom dich ndi bang cach lap lai cac cong doan
nay.

Ly tam dich ndi (18000g, 15 phit, 4°C). B sung nudc siéu tinh khiét
(54mL) vao céac vién nho, dé lang trong thoi gian 30 phut trong nudc da, va tiép
theo ly tAm (39000g, 20 phut, 4°C). Céc vién nho dugc tao huyén phu véi dung dich
dém KH (54mL), lam dong bing va lam tan bang lap lai nhiéu 1an, va duoc ly tdm
(18000g, 15 phut) & nhiét do 4°C. Bd sung dung dich dém vao céc vién nho va tiép
theo lam dong bang va lam tan bang, va cong doan nay dugc 1ap lai cho dén khi ly
tam. Diéu ché chit huyén phtt dém KH cua vién nho ¢ ndng do protein la 10 mg/mL
bing phuong phap Bradford st dung thir nghiém protein (Protein assay CBB
solution; Nacalai Tesque, Inc.).

(Thtr nghiém lién két GTPyS)

Danh gia hoat tinh PAM cua thu thé GABAg trong vo ndo cua chudt cua
thudc thir. BS sung theo thu tu thudc thtr duoce pha lodng véi dung dich dém B ¢
m&i ndng do (tir 3 nM dén 30 pM), mang vo ndo cla chudt (4 pg), [**S] GTPYS
(néng do cudi 1a 0,34 nM, Muromachi Yakuhin Co., Ltd.; Institute of Isotopes Co.,
Ltd.), GABA (nong do cubi 1a 0,3 uM; Sigma), vao mdi giéng cua khay vi thé c¢6 96
giéng, tiép theo gitt & nhiét do trong phong trong thoi gian 1 gid. Bang viéc thu
hoach (Filtermate, Perkin-Elmer, Inc.), chét huyén phu duoc loc hut qua bd loc bang
thuy tinh (céac tdm loc GF/B c6 96 giéng UniFilter, Perkin-Elmer, Inc.). Lam sach
bd loc bang thiy tinh bang dung dich dém C da dugc lam lanh bang nudc da. Sau
khi 1am kho bd loc bing thiy tinh, bd sung ruou cdc tai nhép nhay long (50 L,
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MicroScinti-PS; PerkinElmer, Inc.) vao mbi giéng. Luong lién két [**S] GTPyS doi

véi mang duoc do bing may doc dia (TopCount, PerkinElmer, Inc.).
(Phén tich di liéu)

Téc d6 phan tce t6i da cia GABA 100 uM dugc ldy 1a 100%. Téc do phan
tmg khi khong c6 GABA va thudc thir dugc 14y 13 0%. O thoi gian khong bd sung
thudc thtr, ndng do cua thude thir ma lam tang ty 1& phan Gng tir 20% voi GABA 0.3
uM dén 50% dugc 4y 1a tinh hidu nghiém PAM (uM) ciia GABAg cua thudc thu.
Trong su ¢6 mit ciia GABA 0,3 uM, ty 1¢ phan tc t6i da anh huong dén thy thé
GABAg khi thubc tht duoc dung dén t6i da 30 pM duoc ldy 1a hiéu qua PAM (%)
ctia GABAR cua thude thir.

Tinh hiéu nghiém va Tinh hiéu qua cua nhiéu Hop chat vi du tiéu biéu theo
sang ché duoc thé hién trong Bang dudi ddy (Trong bang, Ex biéu dién S6 hop chit
vi du. “Tinh hiéu nghiém” biéu din tinh hiéu nghiém PAM ciia GABAg cta thudc
thtr, va “Tinh hi€u qua” biéu dién tinh hiéu qua PAM (%) cia GABAg cua thudc

thir. S8 liéu nay sé& dugc ap dung sau day).

Bang 1
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Tinh hiéu Tinh hiéu Tinh hiéu Tinh hiéu
No. o , No. n

nghiém (uM) | qua (%) nghiém (uM) qua (%)
Ex2 0,11 207 Ex55 0,25 175
Ex4 0,20 161 Ex61 0,24 160
Ex5 0,24 176 Ex72 0,089 289
Ex7 0,24 139 Ex73 0,085 272
Ex12 0,23 377 Ex74 0,19 244
Ex31 0,11 300 Ex79 0,046 230
Ex31-1 0,18 191 Ex101 0,38 134
Ex39 0,42 165 Ex102 0,40 127
Ex40 0,53 203 Ex104 0,079 218
Ex43 0,26 118 Ex108 0,20 176
Ex44 0,27 119 Ex127 0,11 338
Ex45 0,44 134 Ex132 0,15 218
Ex46 0,18 188 Ex142 0,0071 214
Ex47 0,12 240 Ex143 1,2 182
Ex48 0,26 238 Ex144 0,31 182
Ex50 0,54 222 Ex146 0,10 258
Ex51 0,15 249 Ex151 0,12 168
Ex52 0,17 259 Ex153 0,059 180
Ex54 0,32 88 Ex155 0,046 159

Vi du thr nghiém 2: X4c nhan hoat tinh PAM sur dung cac té bao ma biéu
hién 6n dinh GABAS

Thu thé GABAs tu nhién c6 cu truc dj ludng phan bao gdm hai loai b con
1a GABAg: va GABAg, (Nature, 1997, tdp 386, trang 239-246). Trong bo con
GABAg, c6 hai bién thé néi chinh duoc goi 14 GABABia va 1b. Tuy nhién, hai bién
thé khong c6 su khac biét vé tac dung duoc ly trong céc tin hiéu xudi dong thu thé
(Nature, 1998, tap 396, trang 683-687).

Trong céc té& bao HEK293 biéu hién di ludng phan cua GABAgi, va
GABAg,, hoat tinh PAM trong su ¢4 mét cia GABA dugc do qua thoi gian v&i su
bién dbi ndng do Ca?" trong t€ bao st dung RFU (don vi huynh quang tuong doi)
lam chi s8, va dugc danh gia.

(Su thiét 1ap cac dong té bao bidu hién thu thé GABAB)

T4t ca cac vat truyén, trong do moi vat truyén duoc tao thanh boi GABAg1b

& nguoi (NM_021903.2), GABAg2 (NM_005458.7), hodc thé kham Gaqo, duge két
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hop bang phuong phép chuyén nhiém liposom (lipofection) dé tao ra dong té bao
thu dugc tir phéi ¢ than nguoi, céc té bao HEK293 (ATCC).

Thé kham Goqo dugc tao ra bing phuong phdp sau ddy. Cac gen ma hoa
Gaq ¢ ngudi (NM_002072,3) duoc tach dong, va cac cdp co so 15 dau C (1107-
1121 bp) cua ORF (41-1121 bp) ctia Gagq dugc thé bing cac cip co s 15 dau C
(1948-1962 bp) ctia ORF (898-1962 bp) cua Goo ¢ nguoi (NM_138736. 2) thanh
thé kham Goqo.

(Phép do sy huy dong Canxi trong té bao do hoat tinh thu thé GABAg bdi
FLIPR)

Su bién ddi néng do trong té bao cta canxi dugc huy dong do hoat tinh cua
thu thé GABAg duogc do bing thiét bi doc tim tao hinh anh huynh quang (FLIPR-
Fluorometric Imaging Plate Reader, Thiét bi phan tu). Cac té bao biéu hién 6n dinh
duogc thiét 1ap néu trén dugc ting sinh trong mdi trudng D-MEM chira chat chén
(0,5 mg/mL G418 Disulfat va dung dich Hydromyxin B 0,2mg/mL),
penixilin/streptomyxin 1%, va FCS 10%. Pha lodng va gieo khoang 1 x 104 té
bao/giéng trén thanh den, tim duoc phu poly-D-lyzin c6 384 giéng (Becton
Dickinson) trong méi truong D-MEM chtra FCS 10%, nhung khong phai 1a chat
duoc chon loc va 1% penixilin/streptomyxin. Sau 24 gio, loai bd moi truong khoi
tAm, va dung dich giau Flo-4 (20 pL) duoc b sung vao mdi giéng, sau d6 G & nhiét
dd trong phong trong thoi gian 2 gio. Loai bo dung dich tai thudc thir huynh quang
khoi mdi giéng, 1am sach cac té bao bang dung dich dém bazo 3 lan, va tiép theo bd
sung vao d6 dung dich dém bazo (20 pL), sau d6 thir nghiém voi FLIPR TETRA
(Thiét bi phan tr). B sung dung dich dém bazo (10 pL) ciia thudc thir vao dé dén
ndng do cudi (tir 1 nM dén 30 pM) va phép do bién dbi huynh quang dugc bat dau.
Sau d6, bd sung vao d6 GABA (1 uM, 20 pL) va phép do duoc tiép tuc. Po su bién
d6i huynh quang mdi 2 hodc 5 gidy.

(Phén tich dir liéu)

Téc do phan tc t6i da cia GABA 100 pM dugc ldy 1a 100%. Téc d phan
{mg khi khong c6 GABA va thubc thir dugc 14y 1a 0%. O thoi gian khong bo sung
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thubc thir, ndng do cua thudc thtr ma 1am ting ty 1& phan Ung tir 5% véi GABA
1uM dén 50% dugc lay 14 tinh hiéu nghiém PAM (uM) cua GABAg cua thudc thur.
Trong su c6 mit cua GABA 1pM, ty 1& phan tc tdi da anh huong dén thu thé
GABAg khi dung thudc thir dén t6i da 30 uM duogc 14y 1a tinh higu qua PAM (%)
ctia GABAB cta thude thir.

Céc két qua thir nghiém dénh gia trong FLIPR cta nhiéu Hop chét vi du tiéu

bidu theo sang ché duoc thé hién trong Bang dudi day.

Béang 2

No. Tinh hiéu nghiém (uM) Tinh hiéu qua (%)
Ex2 0,059 470

Ex31 0,22 273

Vi du thir nghiém 3: Tht nghiém mé cung cht Y: Hiéu qua cai thién ching
suy giam nhén thic

Hiéu qua cho viéc cai thién chimg suy giam tri nhé& ngin han cta hop chét
theo sang ché duoc dénh gia sir dung thir nghiém mé cung chtr Y ma la hé thu
nghiém vé hanh vi thay doi tu phat.

(Thiét bi thi nghiém)

V& mé cung chit Y, mé cung, trong d6 ba dudong bang co do dai mot nhanh
14 40 cm, d6 cao thanh 1a 13 cm, d¢ rong cia san la 3cm, va do rong cua dinh la 10
cm duoc ndi mdi cai véi nhau theo dang chr Y 1a 120 do, dugc su dung.

(Phuong phép thtr nghiém)

Céc thudc thtr duge dung qua duong miéng mot lan & chudt duc ddY tir 5
dén 6 tuan tudi (n=8) trong thoi gian 30 phut trudce khi bt dau thir nghiém mé cung
chit Y, va hon nita, MK-801 (Sigma) ma la chit ddi khang thy thé NMDA gay ra
ching suy giam nhan thirc dugc dua vao trong mang bung & lidu lugng 1a 0,15

mg/kg trong thoi gian 20 phut trudce khi bt ddu thir nghiém mé cung chit Y.
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Hon nita, déi v&i chudt trong nhom ddi ching, chét dan thude (0,5% metyl
xenluloza) dugc sir dung thay vi thude tht, va mudi sinh ly duoce st dung thay vi

MK-801.

Péi voi chudt trong nhom déi chimg MK-801, chat din thude (0,5% metyl

xenluloza) dugc st dung thay vi thudc thur.

Chudt dugc dat & mot ddu cua vi tri nhit dinh trén duong bang trong mé
cung chit Y, va tiép theo duoc khao st tuy y trong thoi gian 8 phut, va duong bang
ma chudt xam l4n vao va thir tu ctia chiing dugc ghi lai. S4 1an di vao cua chudt
trong 14n do duoc dém va duoc xac dinh bing tdng sb 1an di vao. Trong so nay, su
két hop khi chudt xdm 14n vao 3 duodng bang khac nhau (vi dy, trong truong hop ma
3 nhanh duoc goilaa, b, vac, l4n luot, va thir ty cta cac nhanh di vao la abcebacab,
s6 nhanh duoc dém 1a 4, bao gdm 1an l&p lai) duoc xac dinh 1a s6 hanh vi thay doi
tu phat. Déi voi ty 18 thay d6i tu phat, ty 1¢ thay déi tu phat duogc tinh bang cong
thite sau day duoc ldy 1a chi sb vé hanh vi thay doi tw phat:

Ty 1¢ thay ddi ty phat = s6 hanh vi thay déi tu phat/(tdng s6 lan di vao - 2) x
100.

Tri s6 cta chi s6 ndy cao hon chi tri nhé ngén han hon duoc duy tri.
(Phéan tich dit liéu)

Tri s6 do duoc biéu hién trj s6 trung binh + sai s6 tiéu chudn. Thtr nghiém
khéc nhau déang ké gitta nhom d6i chung va nhom déi chimg MK-801 dugc thuc
hién boi thir nghiém t-test ctia Student. Hon nita, thir nghiém so sanh nhiéu loai
Dunnett duoc thuc hién trong thir nghiém khac nhau dang ké gitta nhém duoc dung
thudc thtr va nhém déi chung MK-801, va do d6 duoc xac dinh la thude thir co hoat
tinh dé cai thién chung rdi loan hoc tap. Trong mdi thir nghiém, néu dap tmg p <

0,05, thi né duoc xac dinh 1a c6 sy khac nhau dang ké.

MED (mg/kg) cua cac Hop chét vi du tiéu biéu theo sang ché duoc thé hién
trong bang dudi day.
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[Bang 3]
No. MED (mg/kg)
Ex2 0,1
Ex31 1,0

Vi du thir nghiém 4: Tac dung ngudng dau do 4p luc trong mo hinh véi bénh

dau co dugc gdy ra boi Reserpin

M4 hinh nay la m6 hinh ma tuong tu cac diéu kién bénh ly cua hoi ching
dau co xo hoa. Thir nghiém nay duge thuc hién trén co s¢ su mé ta trong Pain,
2009, tap 146, trang 26-33. Reserpin (1 mg/kg) duogc dua vao dudi da cua chudt duc
SD (Japan SLC, Inc.)) mot ldn mot ngay trong thoi gian 3 ngay. Sau thoi gian 5
ngay, dung moi hodc thudc thir duoc dung qua dudng miéng. Sau thoi gian 30 phut,
tri s6 ngudng dau do ap luc duge do sir dung dung cu Randall-Selitto (Muromachi
Kikai Co., Ltd.) trong co bung chin. Thir nghiém khéac nhau dang ké gitta nhom
dung m6i va nhom duoc dung thudc thtr duge thuc hién bang cach so sanh gitta cac
nhoms str dung thir nghiém t-test ctia Student hodc thir nghiém so sanh nhiéu loai
Dunnett. O day, tri sé thu duoc bang cach dua dung moi vao chudt thuong khong
duoc dung Reserpin dugc liy 1a 100%, va tri s cua nhom Reserpin duge dung
dung moi dugc liy 12 0%. Trong mdi thir nghiém, néu dap tmg p < 0,05, n6 dugc

xac dinh 1a c6 su khic nhau dang ké.

[Bang 4]

No. MED (mg/kg)

Ex2 0,03

Do cac thir nghiém néu trén, dd phat hién rang hop chét theo sang ché c6
hoat tinh PAM cua thu thé GABAg. Do d6, hop chét hitu dung dé ngan ngira hoic
diéu tri cac bénh lién quan dén thu thé GABAs hoic cac ching rdi loan, vi du, bénh
tAm thin phan liét, CIAS, chig suy giam nhan thuc, hoi chimg nhiém séc thé X dé

gdy, hoi chung rdi loan phd tu ky, bénh co cing co, ching rdi loan lo au, chung
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nghién duoc chét, triéu ching dau, hoi chimg dau co xo hoa, bénh teo co Mac

(Charcot-Marie-Tooth), hodc tuong tu.

Duogc phém chira mét hodc hai hodc nhiéu loai hop chit c¢6 cong thic (1)
hosc mudi ctia ching lam thanh phf?m hoat tinh c6 thé duoc didu ché stir dung cac ta
duoc ma thuong duoc st dung trong linh vuc ky thuat, co nghia la, cac ta duge cho
viée didu ché duoc liéu, cac chit mang cho viéc diéu ché duoc liéu, va tuong tu

theo cac phuong phép thuong dugc sir dung.

Viéc cho dung thudc co thé duoc thuc hién hodc bang cach cho dung qua
duodng miéng theo dang vién nén, vién tron, vién nang, hat nho, bot, dung dich, va
tuong tu, hodc viéc tiém thudc ding qua duong ngoai rudt, nhu qua gian khop,
trong tinh mach, hodc viéc tiém trong co, va tuong tu, thudc dan, dung dich thudc
nho mét, thudc md tra mét, ché pham léng thdm théu qua da, thudc ma, miéng dép
thdm thdu qua da, ché phim long diing qua niém mac, miéng dip qua niém mac,

thudc hit, va tuong tu.

V& ché phdm dang rén ding qua dudong miéng, vién nén, bot, hat nho, hodc
tuwong tu dugc sir dung. Trong ché phém dang ran nay, mot hodc nhiéu (cac) thanh
phﬁn hoat tinh dugc trdn vai it nhit mét ta dugc khong cé hoat tinh. Trong phuong
phap thong thuong, ché pham c6 thé chira cac chit phu gia khong c6 hoat tinh, nhu
chéit boi tron, chit phan hity, chdt lam n dinh, hodc chit hd tro hoa tan. Néu can
thiét, vién nén hodc vién tron co thé duoc pht bang duong hodc mang cé chét phu

trong rudt hodc da day.

Ché phim dang 16ng dung qua dudng miéng chira cac nhil tuong duge dung,
cac dung dich, chét huyén phu, siro, cdn ngot, hodc tuong tu, va thong thuong ciing
duoc st dung cac chat pha lodng tro, vi dy, duoc tinh ché nudc hoic etanol. Ngoai
ra ddi v6i chét pha lodng tro, ché phim dang 1dng ciing c6 thé chira cac chat phy,
nhu chét hd tro hoa tan, cht lam ngot, va chét tao huyén phu, chéit lam ngot, chét

gia vi, chit thom, va chit khir tring.

Viéc tiém ding thudc ngoai duodng tiéu hoa bao gdm hop phan dung dich
chtra nudc hodc khéng chira nude khur trung, chat huyén phu va cac nhil tuong.

Dung mdi chira nudc bao gom, vi du, nudc dugc pha lodng dung dé tiém va nuoc
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mubi sinh ly. Céac vi du vé dung moi khong chira nudc bao gém cac rugu nhu
EtOH. Ché pham nay c6 thé chtra thém chat truong luc, chat khir trung, chat lam
ngot, chit nhii twong hoa, chit 1am phan tan, chét 1am 6n dinh, hodc chit hd trg hoa
tan. Céc chat nay duogc khir trung, vi dy, bang cach loc nhd bd loc gitr vi khuén, hén
hop thudc diét vi khuan, hoic chiéu xa. Ngoai ra, cac chit nay ciing c6 thé duoc su
dung béng cach diéu ché ché phém dang ran khir tring, va hoa tan hodc tao huyén
pht né trong nudc khir trung hodc dung moi khir trung cho viée tiém trude khi st

dung.

Céc vi du vé chit dé sir dung bén ngoai bao gbm thube ma, thudc cao, kem,
chat dong, thube d4p, chat phun, thudc xtc ngoai da, thue nho mét, thudc m& tra
mat, va tuong tu. Cac chét thuong sir dung chira cac bazo chira thudc md, cac bazo
dang x(rc ngoai da, hop phén 16ng chira nudc hoic khong chira nudc, chét huyén

phu, cac nhii tuong, hodc tuong tu.

Nhu céc chét qua niém macs nhu thude x0ng, cac chat qua xoang mii, va
tuong tu, cac chét nay ¢ dang rén, 10ng, hodc trang thai ban ran duoc stir dung, va co
thé duoc diéu ché theo phwong phap da biét thong thuong. Vi duy, ta duge da biét, va
chét diéu chinh pH nita, chét khir tring, chét c6 hoat tinh bé mit, chét boi tron, chat
lam &n dinh, chét lam déc, hodc twong tu ¢ thé dugc b sung thich hop vao do. Vé
viéc dung, c6 thé sir dung dung cu thich hop cho viée hit hoge thdi. Vi du, hop chét
¢6 thé duge dung riéng hodc 1a bot trong hdon hop lam thanh cong thic, hodc la
dung dich hodc chét huyén phu két hop véi chit mang dugc dung, sir dung dung cu
da biét thong thuong hodc binh phun xit, nhu dung cu x6ng do sy dung thude, va
tuong tu. Thudc x6ng dang bdt khd hodc tuong tu cé thé dé sir dung viéc dung
thudc don 1& hodc nhiéu, va bt kho hodc vién nang chira bot co thé duoc sur dung.
Ngoai ra, day co thé 14 dang nhu phun sol khi 4p lyc ma str dung chét phun thich
hop, vi du, khi thich hop nhu clorofloalkan, cacbon dioxit, va tuong tu, hodc cac
dang khi khéc.

No6i chung viéc dung qua dudng miéng, lidu luong hang ngay thich hop nam
trong khoang tir 0,001 mg/kg dén 100 mg/kg, t6t hon 1a nam trong khoang tur 0,1
mg/kg dén 30 mg/kg, va t5t hon nita la nim trong khoang tir 0,1 mg/kg dén 10
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mg/kg, cho mbi thé trong, duoc dung theo mot phdn hodc tir 2 dén 4 phan tach biét.
Trong truong hop dung qua duong tinh mach, lidu luong hang ngay thich hgp ndm
trong khoang tir 0,0001 mg/kg dén 10 mg/kg cho mdi thé trong, mot ldn mot ngay
hodc hai hoac nhidu 14n mot ngay. Ngoai ra, cac chét qua niém mac dugc dung ¢
liéu luong nim trong khoang tir 0,001 dén 100 mg/kg cho mdi thé trong, mot lan
mot ngay hodc hai hoac nhiéu 14n mot ngay. Liéﬁ lugng duoc lya chon thich hop
dap g ting truomg hop bang cach xem xét cac triéu chung, do tudi, va gidi tinh,

va tuong tu.

Mic di su bién ddi tiy thude vao 16 trinh dung, cac dang liéu luong, cac vi
tri dung, hodc céac loai t& dugc va cac chit phu gia, dugc phim theo sang ché chua
tr 0,01% dén 100% theo trong lugng, va theo phuong an da biét, 1a chir tir 0,01%
dén 50% theo trong lugng clia mot hodc nhiéu loai hop chét ¢6 cong thue (I) hodc

mudi ctia chung, ma 14 thanh phan hoat tinh.

Hop chit ¢ cong thirc (I) ¢6 thé duoc str dung két hop cac chét khac nhau
dé diéu tri hodc ngin nglra cac bénh ma hop chét ¢o cong thire (I) dugc coi la hitu
hiéu. Viée diéu ché két hop cé thé duoc dung déng thoi, hodc riéng biét va lién tuc,
hodc & khoang thoi gian mong mudn. Viéc didu ché phai dugc dung dong thoi co

thé 12 hdn hop, hoic co thé dugc diéu ché riéng 1é.
Vi du thue hién sdng ché

Sau day, phuong phap diéu ché hop chét c6 cong thirc (1) s& duge md ta chi
tiét dua vao cac Vi du. Hon nita, sang ché khong bi gioi han ddi véi cac hop chat
duogc mo ta trong cac vi du nhu duge md ta duoi day. Hon nita, quy trinh san XUuat
cac hop chit ban dau s& duoc mo ta trong cac vi du didu ché. Hon nita, phuong
phap didu ché hop chét c6 cong thirc (T) khong bi gi6i han déi voi phuong phap diéu
ché cua dic hiéu cac vi dududi day, nhung hop chét ¢6 cong thuc (I) ¢o thé dugc
didu ché bing bt ky su két hop clia phuong phéap didu ché hodc cc phuong phap

ma hién nhién doi v4i cac chuyén gia trong linh vuc nay.

Céc hop chat duoc thé hién trong Bang sau day dugc diéu ché bang cach su
dung phuong phap didu ché néu trén va cac phuong phap ma hién nhién dbi véi cac

chuyén gia trong linh vuc nay, hodc cic phuong phép dugc cai bién cua chung. Cac
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bang thé hién cu tric va dit liéu héa ly cua cac Hop chét vi du va cac phuong phap
d& diéu ché hop chit. Hon nira, cac ky tur trong cac bang biéu din cac y nghia sau
day.

No. = Vi du s hoic Vi du diéu ché s

No./Inf = (Vi du sb hoic Vi du diéu ché cua hop chét s)/(thong tin mubi
ctia hop chét). /Inf, vi dy, /HCI c6 nghia 1a Hop chat vi du 1a monohydroclorua. Hon
nita, trudong hop ma /2HCI duge md ta cé nghia la hop chat 1a dihydroclorua. Ngoai
ra, /FUM c6 nghia 1a hop chét 1a fumarat. Truong hop ma khong c6 gi mo ta thi chi
hop chét 1a dang tu do. Trong cac bang, Chiral co nghTa la hop chét 1a dang quang

hoat.

Pr = Vi du didu ché s, Ex = Vi du sb, Ref = phuong phap didu ché (sb thé
hién 12 Hop chat vi du dugc didu ché bing phuong phap diéu ché giong nhu hop
chat c6 sb cta né 1a Vi du sb. Hon nita, trong cac bang, vi du, trong Ex86, truong
hop néu Pr8 + Ex85 dugc mo ta thi ¢6 nghia la vat li¢u duoc diéu ché bang phuong
phép giéng nhu d6i voi diéu ché Vi du diéu ché Hop chat 8 (Pr8), va sau do, bang
cach st dung vét liéu thu duoc lam vat liéu dau. San phém mong mudn dugce diéu
ché bang phuong phap gibng nhu diéu ché Hop chét vi du 85 (Ex85). Hon nira,
trong cac bang, vi duy, trong Pr26, trudng hop ma Pr8 + Ex1 duge mo ta co nghia la
vat liéu duoc didu ché biang phuong phap gibng nhu diéu ché Vi du diéu ché Hop
chit 8 (Pr8), va sau do, béng cach sir dung vat liéu thu dugc lam vét liéu dau. San
phidm mong muén duoc didu ché bang phuong phép gidng nhu la diéu ché Hop cht

vi du 1 (Ex1)).
Str = Céng thirc ciu tao, Data = Dit liéu hoa ly.

NMR (CDCl3) = Tri s6 & dich chuyén héa hoc trong phé '"H-NMR, dugc do
st dung CDCl3 lam dung moi, NMR (DMSO-de) = Tri s6 & dich chuyén héa hoc
trong phd 'H-NMR, dugc do sir dung DMSO-ds lam dung m6i, EI = tri s6 m/z dugc
do bang phd EI-MS, ESI = tri s6 m/z duoc do bang ESI-MS, APCI = tri s6 m/z
duoc do bing phd APCI-MS, APCI/ESI = tri s6 m/z duge do bang APCI va ESI mot

lin, CI = tri s6 m/z dugc do bang CI-MS. Hon nira, trong truong hop ma + hodc —
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duoc mo ta la hdu t§ trong phé ESI hodc tuong tu, + nghia la tri s MS duoc do

theo dang ion duong va —nghia Ia tri s6 MS duoc do theo dang ion am.
Vi du diéu ché 3

B sung dung dich NaOH 2M chira nu¢e (200mL) vao hdn hop 2-axetamit-
5-(4,4-dimetylxyclohexyl)thiophen-3-carboxamit (37,3g) va EtOH (200mL), sau do
lam néng va khudy & nhiét d 80°C trong thoi gian 2 gio. DPé hdn hop phan Ung
duoc lam lanh vé nhiét do trong phong, va tiép theo, bd sung vao dé axit clohydric
IM (500mL), sau do khudy & nhiét do trong phong. Chat két tua duoc thu gom bing
loc dé thu duoc 6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4(3H)-
one (26,3g).

Vi du diéu ché 4

B6 sung phospho oxyclorua (14mL) va DMF (200 pL) vao hdén hop 6-
xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4(3H)-one (25,0g) va toluen (300mL),
sau d6 1am néng dén nhiét do hdi luu & nhiét do 150°C trong thoi gian 14 gio. Dé
hdn hop phan ng lam lanh v& nhiét do trong phong va c6 dac dudi ap suét giam.
B6 sung clorofom, nude, va natri bicacbonat chita nude béo hoa vao phan con lai,
sau d6 khudy. Chiét hdn hop phén tmg véi clorofom. Lam sach lan luot 16p hitu co
véi nude va dung dich nude mudi. B6 sung MgS0s, cacbon hoat tinh (2g), va silica
gel (100mL) vao 16p hitu co, sau d6 khudy. Loc hdn hop qua Celite va sau d6 c6 dic
dudi ap sudt giam dé thu duoc hdn hop 4-cloro-6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin (27,4g).

Vi du diéu ché 4-1

B6 sung phospho oxyclorua (40mL) va DMF (1,0mL) vao hon hop 6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4(3H)-one  (30,0g) va toluen
(240mL), sau d6 lam néng dén nhiét d6 hoi luu & nhiét do 130°C trong thoi gian 2
gir. Pé hdn hop phan tung lam lanh v& nhiét do trong phong va cd dac dudi ap suat
giam. B6 sung clorofom va natri bicacbonat chita nudc béo hoa vao phan con lai,
sau do khuéy. Lam sach lan lugt 1ép hitu co voi nude va dung dich nude mudi. BS

sung MgSOs, cacbon hoat tinh (10g), va silica gel (100mL) vao 16p hitu co, sau do
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khudy. Loc hén hop qua Celite va sau d6 c6 dic dudi ap sudt giam dé thu dugc hdn

hop 4-cloro-6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin (31,3g).
Vi du diéu ché 4-6

B sung DMF (10mL) va phospho oxyclorua (11mL) vao hén hop 2-(4,4-
dimetylxyclohexyl)-5-metyl[1,3]thiazolo[5,4-d]pyrimidin-7-ol (16,2g) va toluen
(160mL), sau d6 khudy & nhiét do 95°C trong thdi gian 30 phut. Co dac hdn hop
phan tng dudi ap suét giam. Bb sung clorofom vao phan con lai, va trung hoa hon
hop bing dung dich NaOH chira nuéc 1M trong bé nudc da va chiét voi clorofom.
Lam kho 16p hitu co qua MgSO4 va sau d6 c¢6 dic dudi ap sudt giam. Tinh ché phan
con lai bing cot silica gel (hexan/EtOAc) dé thu dugc hdn hop 7-cloro-2-(4,4-
dimetylxyclohexyl)-5-metyl[1,3]thiazolo[5,4-d]pyrimidin (13,2g).

Vi du diéu ché 5

B6 sung CH3SO;Na (11g) va KCN (10g) vao hdn hop 4-cloro-6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin (31,1g) va DMF (220mL), sau
d6 1am nong va khudy & nhiét @6 70°C trong thoi gian 15 gio. Co dac hdn hop phén
tmg dén con khoang mot nira hdn hop dudi ap suit giam, pha lodng voi nudc
(300mL), va sau d6 khudy. Thu gom chat két tia béng cach loc. B sung clorofom
vao chit két tia, sau d6 hoa tan hdn hop, va bd sung vao d6 MgSOu, cacbon hoat
tinh (10g), va silica gel (100mL), sau do khudy. Loc hdn hop qua Celite va sau dé
cd dic dudi ap sudt giam d& thu dugc hdn hop 6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-cacbonitril (27,4g).

Vi du diéu ché 6

BS sung 4 M HCldioxan (100mL) vao hén hop 6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-cacbonitril (23,5g) va EtOH (100mL), sau do6 khudy
& nhiét do 80°C trong thoi gian 2 ngay. Pé hdn hop phan tng duoc dé lam lanh vé
nhiét d6 trong phong va c6 dic dudi ap sudt giam. B4 sung clorofom vao phan con
lai, sau d6 hoa tan hdn hop, va bd sung thém vao dé cacbon hoat tinh (2g) va silica

gel co ban (100mL), sau do6 khudy. Loc hdn hop qua Celite va sau d6 c6 dac dudi ap
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sudt giam dé thu duoc hdn hop etyl 6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-
carboxylat (30,8g).

Vi du diéu ché 6-1

B6 sung 4 M HCl/dioxan (200mL) vao hén hop 6-(4,4-dimetylxyclohexyl)-
2-metylthieno[2,3-d]pyrimidin-4-cacbonitril (27,4g) va EtOH (200mL), sau do
khqu o nhiét d6 80°C qua dém. Dé hén hop phan Ung lam lanh vé nhiét d6 trong
phong va sau d6 co dic dudi 4p suit giam. B sung EtOH (200mL) va nuéc
(200mL) vao phin con lai, sau d6 khudy. Thu gom chit két tiia bang cach loc. Bo
sung clorofom vao két tia thu duge, sau d6 hoa tan hdn hop, va bd sung vao dé
MgSQs, cacbon hoat tinh (10g), va silica gel co ban (100mL), sau do khudy. Loc
hdn hop qua Celite va sau d6 ¢ dic dudi ap suit giam d€ thu duoc hdn hop etyl 6-
(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-carboxylat (23,3g).

Vi du diéu ché 7

Bb sung NaBHa (5,5g) voi céc phin dugc chia nhé vao hén hop etyl 6-
xyclohexyl-2-metylthieno[2,3-d]|pyrimidin-4-carboxylat (29,3g), canxi clorua (18g),
va THF (200mL) & nhiét d6 trong phong, va sau d6 bd sung tir tir EtOH (200mL)
vao d6 trong thoi gian hon 5 phut, sau d6 khudy & nhiét d trong phong trong thoi
gian 4 gid. BS sung nudc da vao hdn hop phan tng, sau d6 khudy, bd sung axit
clohydric 1M cho dén khi chit huyén phi trd vé trang thai dung dich, va sau do
chiét véi EtOAc. Lam sach lan luot 16p hitu co voi nudce, natri bicacbonat chira
nudc bdo hoa, va dung dich nudce mudi. Bb sung MgSOy4, cacbon hoat tinh, va silica
gel co ban vao 16p hitu co, sau do khudy. Loc hdn hop qua Celite va sau d6 c6 dic
duéi 4p suét giam. Tinh ché phin con lai bing cot silica gel (clorofom/EtOAc) dé
thu duoc hdén hop (6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)metanol
(12,7g). )

Vi du diéu ché 7-1

B& sung canxi clorua (6,6g) vao hdn hop etyl 6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-carboxylat (13,0g), THF (150mL), va EtOH
(150mL), sau d6 khudy & nhiét d6 trong phong trong thoi gian 30 phut va sau do b6
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sung NaBHj4 (1,8g) voi cac phan duoc chia nho trong thoi gian hon 15 phut dudi
diéu kién lam lanh bing nudc da. Sau khi khudy & nhiét d trong phong trong thoi
gian 4,5 gio, bb sung nude (100mL) va EtOAc (100mL) vao hdon hop phan tng
duéi diéu kién 1am lanh bing nudc da. B sung axit clohydric 1M(100mL) vao do
cho dén khi chit huyén phu tré thanh dung dich, sau d6 ¢ dac dudi ap sudt giam va
chiét véi EtOAc. Bb sung lan luot nude, natri bicacbonat chira nudc bdo hoa, va
dung dich nuéc mudi vao 16p hitu co, duge lam kho qua MgSOs, va sau d6 duoc co
dac dudi ap sudt giam. Tinh ché phan con lai bang cot silica gel (clorofom/EtOAc)
dé thu dugc hdn hop [6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
yl]Jmetanol (9,35g).

Vi du diéu ché 8

B6 sung nho giot MsCl (5,0mL) vao hdn hop [6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-ylJmetanol (16,0g), TEA (10mL) va DCM (200mL)
& nhiét do 0°C trong thoi gian 15 phut, sau do khuéy & nhiét do tuong tu trong thoi
gian 1 gio. B4 sung natri bicacbonat chira nuéc bdo hoa vao hdn hop phan tng, sau
d6 tach chiét véi clorofom. Lam sach 1an luot 16p hitu co véi natri bicacbonat chira
nude bdo hoa va dung dich nude muébi. B6 sung MgSOs, cacbon hoat tinh (5g), va
silica gel co ban (20mL) vao 16p hitu co, sau do khudy. Loc hén hop qua Celite va
sau do cd dic dudi ap suét giam dé thu dugce hon hop [6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-ylJmetyl metansulfonat (18,9g).

Vi du diéu ché 8-7

B6 sung nhod giot TEA (4,5mL) va MsCl (2,1mL) vao hdn hop [2-(4,4-
dimetylxyclohexyl)-5-metyl[1,3]thiazolo[5,4-d]pyrimidin-7-yl]metanol (6,42g) va
EtOAc (65mL) dusi diéu kién lam lanh bing nudc da, sau d6 khudy ¢ nhiét do 0°C
trong thoi gian 1 giod. Loc hdn hop phan tung va sau do bd sung natri bicacbonat
chira nudc bdo hoa vao chit 16ng, sau d6 tach chiét voi EtOAc. Lam kho 16p hitu co
qua MgSO4 va sau d6 co6 dic dudi ap sudt giam dé thu duogc hon hop [2-(4.4-
dimetylxyclohexyl)-5-metyl[1,3]thiazolo[5,4-d]pyrimidin-7-yl]metyl metansulfonat
(9,3g).
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Vi du diéu ché 9

B4 sung thioure (6g) va axit formic (900 uL) vao hon hop N-(4,6-dicloro-2-
metylpyrimidin-5-yl)-4,4-dimetylxyclocarboxamit (23,8g) va EtOH (200mL), sau
d6 lam néng va khudy & nhiét d6 85°C trong thoi gian 15 gio. B6 sung nudc vao
hdn hop phéan tmg, sau d6 tach chiét vai clorofom. Lam kho 16p hitu co qua MgSOs
va sau d6 co dic dudi ap suit giam. Tinh ché phan con lai bang cot silica gel
(clorofom/MeOH) dé thu duoc hdn hop 2-(4,4-dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin-7-ol (16,2¢).

Vi du diéu ché10

Du6éi mdi truong khi agon, bd sung dibromoetan (200 pL) va
trimetylsilylclorua (200 pL) vao dang huyén phu ctia bot kém (7,5g) trong THF
(50mL), va sau do bd sung vao d6 dung dich iodometyl benzoat (15g) trong THF
(50mL), sau do khudy & nhiét o trong phong trong thoi gian 1 gio. Sau do, b6 sung
vao dé dung dich 7-cloro-2-(4,4-dimetylxyclohexyl)-5-metyl[1,3]thiazolo[5,4-
d]pyrimidin (10,9g) trong THF (50mL) va Pd(PPhs)s (4,25g), sau d6 khudy & nhiét
d6 trong phong trong thoi gian 15 gio. Loc hdn hop phan tng qua Celite va sau do
co dic dudi &p sult giam. B6 sung dung dich NH4Cl chira nude 1M vao phan con
lai, sau d6 tach chiét voi EtOAc. B6 sung MgSOs va silica gel co ban vao 16p hiru
co, sau do khuéy, loc, va sau d6 co dac dudi ap suit giam. Tinh ché phén con lai
bing cot silica gel (hexan/EtOAc) dé thu dugc hdn hop [2-(4,4-dimetylxyclohexyl)-
5-metyl[1,3]thiazolo[5,4-d]pyrimidin-7-ylJmetyl benzoat (13,8g).

Vi du diéu ché 11

B6 sung dung dich NaOCHs 28% (670 uL) trong MeOH vao hon hop [2-
(4,4-dimety1xyclohexy1)-5-metyl[1,3]thiazolo[5,4-d]pyrimidin-7-y1]mety1 benzoat
(13,8g) va MeOH (250mL), sau d6 khudy & nhiét do trong phong trong thoi gian 3
gidy. Trung hoa hdn hop phan tmg bing viée bd sung HCVEtOAc 4M (870 uL), va
co dic dudi ap suit giam. B& sung nudc vao phan con lai, sau do tach chiét voi
EtOAc. B sung MgSO4 va silica gel co ban vao 16p hitu co, sau do khuay. Loc hon

hop qua Celite va sau d6 c6 dac dudi ap suit giam. Tinh ché phan con lai bang cot
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silica gel (hexan/EtOAc) dé thu dugc hdn hop [2-(4,4-dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin-7-yl]metanol (7,9g).

Vi du diéu ché 12

B& sung nhé giot axetyl clorua (18mL) va TEA (36mL) vao hén hop 2-
amino-5-xyclohexylthiophen-3-carboxamit (53,5g) va THF (500mL) dudi diéu kién
lam lanh bang nuéc da, sau d6 khudy & nhiét d6 trong phong trong thoi gian 17 gio.
Cb dic hdn hop phan ting dudi ap sudt giam. BS sung EtOH (500mL) va dung dich
NaOH chtra nuéc 1M (500mL) vao ph?m con lai, sau do khqu o nhiét do 80°C
trong thoi gian 24 gid. Pé hdn hop phan tmg lam lanh vé nhiét d6 trong phong, va
bd sung vao d6 axit clohydric 1M(500mL), sau d6 khudy. Thu gom chat két tia
béng cach loc, lam sach béng nudc, va lam kho bé“mg cach thoi khong khi dé thu

duoc hdn hgp 6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4(3H)-one (57,0g).
Vi du diéu ché 13

B6 sung thionyl clorua(ImL) va DMF (50 pL) vao hdn hop (6-xyclohexyl-
2-metylthieno[2,3-d]pyrimidin-4-yl)metanol (1,28g) va DCM (20mL), sau do6 khuay
& nhiét do trong phong trong thoi gian 2 gid. C6 ddc hdn hop phan tng dudi ap suat
giam, dugc déng $6i v&i toluen, va 1am khd. B6 sung EtOAc vao phén con lai. Lam
sach 14n luot 16p hitu co véi natri bicacbonat chira nuéc bdo hoa va dung dich nude
mubdi. Lam khé 16p hitu co qua MgSO4 va sau d6 ¢ dic dudi ap suat giam. Tinh
ché phin con lai bang cot silica gel (clorofom/EtOAc) dé thu duoc hén hop 4-
(clorometyl)-6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin (663mg).

Vi du diéu ché14

Bb sung (E)-1-etoxyeten-2-boronic axit pinacol este (900mg) vao hdn hop
4-cloro-6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin (1,0g) va DMF (40mL) va b6
sung vao do KsPOs (4,3g), va Pd(PPhs)s (500mg) dudi moi truong khi agon, sau do
lam néng va khudy & nhiét d6 85°C trong thoi gian 2 gio. B6 sung nudc vao hon
hop phan tmg, sau d6 tach chiét voi EtOAc. Lam sach 16p hitu co véi dung dich

nudc mudi, 1am kho qua NaxSOs, sau do ¢6 ddc dudi ap suat giam, va tinh ché bang
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cot silica gel (hexan/EtOAc) dé thu dugc hdn hop 6-xyclohexyl-4-[(E)-2-
etoxyvinyl]-2-metylthieno[2,3-d]pyrimidin (885mg).

Vi du diéu ché 15

B6 sung HCUVEtOAc 4M (1,66mL) vao tert-butyl 4-{[6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl}-3,3-
dimetylpiperazine-1-carboxylat (645mg) va dioxan (6,45mL), sau do khudy & nhiét
d6 trong phong trong thoi gian 1 gio. C6 dac hon hop phan ung dudi ap sudt giam.
B sung EtOAc vao phan con lai, sau d6 khudy. Loc chat két tiia va lam kho duéi ap
suit giam dé thu dwoc hdn hop 6-(4,4-dimetylxyclohexyl)-4-[(2,2-dimetylpiperazin-
1-yl)metyl]-2-metylthieno[2,3-d]pyrimidin (422mg).

Vi du diéu ché 15-1

B6 sung trifloaxit axetic (2,0mL) vao tert-butyl (1S,4S)-5-{[2-(4.4-
dimetylxyclohexyl)-5-metyl[1,3]thiazolo[5,4-d]pyrimidin-7-yl]metyl}-2,5-
diazabixyclo[2,2,1]heptan-2-carboxylat (476mg) va DCM (10mL), sau do6 khudy &
nhiét do trong phong trong thoi gian 2 gio. B6 sung natri bicacbonat chira nudc bdo
hoa vao hdn hop phan tmg, sau do tach chiét voi EtOAc. Lam sach 16p hitu co v6i
dung dich nudc mudi, duoc lam khd qua NaxSOs, va sau d6 duoc cd dac dudi ap
sudt giam. Tinh ché phan con lai bang cot silica gel dé thu dugc hdn hop 7-[(1S,4S)-
2,5-diazabixyclo[2,2,1]hept-2-ylmetyl]-2-(4,4-dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin (332mg).

Vi du diéu ché 16

B6 sung axit clohydric IM(3mL) vao hdn hgp 6-xyclohexyl-4-[(E)-2-
etoxyvinyl]-2-metylthieno[2,3-d]pyrimidin (300mg) va THF (3mL), sau do khudy &
nhiét d6 trong phong trong thoi gian 30 phut. B6 sung natri bicacbonat chita nudc
bio hoa vao hdn hop phan tng dé diéu chinh d6 pH tur 8 dén 9, sau do tach chiét voi
EtOAc. Lam sach 16p hitu co voi dung dich nudc mudi, duoc 1am khéd qua NaxSOs,
va sau d6 duogc cd dic dudi ap suat giam. Tinh ché phan con lai bing cot silica gel
(clorofom/MeOH) dé thu dwoc hdn hop (Z)-2-(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)etenol (248mg).
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Vi du diéu ché 17

B6 sung NaBH; (65mg) vdi cac phén dugc chia nhod vao hdn hop (Z)-2-(6-
xyclohexyl-Z-metylthieno[2,3-d]pyrimidin—4-y1)etenol(430mg) va MeOH (10mL),
sau d6 khudy trong thoi gian 15 phut. B4 sung nuéc vao hdn hop phan, sau do tich
chibt voi EtOAc. Lam sach 16p hitu co 1an lugt véi chira nude bao hoa NH4Cl dung
dich va dung dich nuéc mudi, va dugc 1am khd qua Na;SOs, va tinh ché phan con
lai bang cot silica gel (hexan/EtOAc) dé thu dugc hén hop 2-(6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-yl)etanol (315mg).

Vi du didu ché 18

Bé sung dung dich NaOH chira nude 1M (3,9mL) vao hdon hop etyl 6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-carboxylat (1,0g) va EtOH
(10mL) dusi didu kién 1am lanh bing nuéc d4, sau d6 khudy ¢ nhiét o tuong tu
trong thoi gian 1 gio. Co dac hdn hop phéan tng dudi ap sut giam, va bd sung vao
do axit clohydric 1M, sau do khudy trong thoi gian 30 phat. Thu gom chat két tia
bang cach loc, 1am sach bang nudc va sau do bang hexan, lam kho bang cach phun
khong khi, va sau do lam kho dudi ap sudt giam dé thu dugc hon hop 6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-axit carboxylic (900mg).

Vi du diéu ché 19

Bd sung Dess-Martin periodinan (1,46g) vao hdon hop [2-(4,4-
dimetylxyclohexyl)-S-metyl[1,3]thiazolo[S,4—d]pyrimidin-7—yl]metanol (500mg) va
DCM (10mL) dusi didu kién 1am lanh bing nude da, sau d6 khudy o nhiét do 0°C
trong thoi gian 3 gio. B6 sung dung dich Na»S;03 chira nude vao hdon hop phan
mg, sau d6 tach chiét voi DCM. Lam sach 1an luot 16p hitu co voi natri bicacbonat
chira nudce bdo hoa va dung dich nudc mubi, lam kho qua NaxSOs, va sau do co déc
dudi &p subt giam dé thu dwoc hdn hop 2-(4,4-dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin-7-carbaldehit ~ (492mg). B sung NaClO:
(231mg) vao hon hop
aldehit thu duoc, NaH,POs (245mg), 2-metyl-2-buten (542 plL), nude (SmlL), va

axcton (10mL) duéi didu kién lam lanh bing nudc da, sau d6 khudy ¢ nhiét do
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trong phong trong thoi gian 1 gio. B& sung dung dich Naz$:03 va NaxSOa chira
nude vao hdn hop phan ung, sau d6 tach chiét véi hdn hop dung dich (1:9) cua 2-
propanol va clorofom. Lam kho 16p hitu co qua NaxSOs va sau do duge ¢6 dac duoi
4p suit giam dé thu dugc hén hop  2-(4,4-dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin-7-axit carboxylic (870mg).

Vi du didu ché 20

BS6 sung Pd(PPhs)s  (392mg) vao hdn hop  4-cloro-6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin (1,0g), tributyl(1-
etoxyvinyl)stannan (1,16mL), va toluen (10,8mL), sau d6 lam néng dén nhiét d6 hoi
luu trong thoi gian 5 gio. D& hdn hop phan tng lam lanh vé nhiét do trong phong,
va bd sung dung dich NH4Cl chira nuéc bdo hoa vao hdn hop phan ting, sau do tich
chiét véi EtOAc. Lam sach 16p hitu co 1an luot voi nude va dung dich nude mudi,
lam kh6 quaMgSOa, va sau d6 cd dic duédi ap sudt giam dé thu duoc hdn hop sén
phim tho (1,12g) chitra hdn hop 6-(4,4-dimetylxyclohexyl)-4-(1-etoxyvinyl)-2-
metylthieno[2,3-d]pyrimidin. B6 sung EtOH (9,0mL) va axit clohydric
1M(10,2mL) san phim thd nay & nhiét do trong phong, sau do khuiy & nhiét do
50°C qua dém. DPé hdn hop phan tng lam lanh va dugc co dic dudi ap suat giam.
B4 sung nudce vao phan con lai, sau d6 tach chiét v&i EtOAc. Lam sach 16p hitu co
v6i dung dich nuéce mudi, lam kho qua MgSO4, va sau d6 c6 dic dudi ap suat giam.
Tinh ché phin con lai biang cot silica gel dé thu duoc hdn hop 1-[6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]ethanon (820mg).

Vi du diéu ché 22

Lam lanh hdon hop dung dich MeOH (2mL) va THF (15mL) trong bé nuoc
d4, va bd sung vao d6 NaH (60% diu, 600mg), sau d6 khudy trong thoi gian 15
phut. Sau do, b6 sung vao d6 dung dich of 6-bromo-4-cloro-2-metylthieno[2,3-
d]pyrimidin (2,0g) trong THF (5mL), sau do khudy & nhiét d6 trong phong trong
thoi gian 2 gio. B& sung nuée vao hdn hop phan Gng, sau d6 téch chiét voi EtOAc.
Lam sach 16p hitu co véi dung dich nude mudi, lam kho qua Na;SOs, va sau d6 ¢d
dic dudi ap sudt giam. Tinh ché phan con lai bang cot silica gel (hexan/EtOAc) dé
thu duoc hdn hgp 6-bromo-4-metoxy-2-metylthieno[2,3-d]pyrimidin (1,8g).
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Vi du diéu ché 23

Bé sung NCS (4,8g) vao hdn hop 2-metylthieno[2,3-d]pyrimidin-4(3H)-one
(5,02) va AcOH (50mL), sau d6 1am néng va khudy & nhiét d6 40°C trong thoi gian
2 ngay. C6 dic hdn hop phan tng dudi ap sudt giam. BS sung nudc vao phan con
lai, sau d6 khudy, va thu gom chat két tiia bang cach loc va sau d6 1am khé dé thu

duoc hdn hop 6-cloro-2-metylthieno[2,3-d]pyrimidin-4(3H)-one (5,5g).
Vi du didu ché 24

B4 sung tir tir dung dich nuéc(14mL) KCN (8g) vao hdn hop 4-cloro-6-
xyclohexyl-2-metylthieno[2,3-d|pyrimidin  (27,3g), DABCO(1.2g) va DMSO
(150mL), sau d6 khudy & nhiét do trong phong trong thoi gian 15 gio. B sung nudc
vao hdn hop phan tmg (150mL) dudi diéu kién lam lanh bang nudc d4, sau do
khudy. Thu gom chét két tia bang cach loc va hoa tan trong clorofom. B6 sung
MgSOs4, cacbon hoat tinh(2g), va silica gel co ban (100mL) vao 16p hitu co, sau do
khudy. Loc hdn hop qua Celite va sau d6 co dic dudi ap sudt giam dé thu duoc hén

hop 6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-cacbonitril (23,7g).
Vi du didu ché 25

Duéi mdi truong khi agon, bd sung NaH (60% dau, 203mg) vao DME
(12,5mL) ma da duoc lam lanh bing nudc dé, sau d6 khudy trong thoi gian 10 phut.
B6 sung nho giot dung dich etyl 3-(1,1-dioxidothiomorpholin-4-yl)-3-oxopropanoat
(1,40g) trong DME (10mL) vao hdn hop nay, sau dé khudy & nhiét do twong tu
trong thoi gian 30 phut. Sau d6, bd sung vao d6 4-cloro-6-(4,4-dimetylxyclohexyl)-
2-metylthieno[2,3-d]pyrimidin (750mg), sau d6 khudy & nhiét d6 60°C qua dém. pé
hdn hop phan tmg 1am lanh, va sau d6 bo sung vao d6 dung dich NH4Cl chira nugce
bdo hoa, sau d6 tach chiét véi EtOAc. Lam sach 16p hitu co lan luot v&i nude va
dung dich nudc mudi, duoc 1am khd qua MgSQq, va sau d6 duogc c6 dic duoi ap
sudt giam. Tinh ché phan con lai bing cot silica gel dé thu dugc hon hop etyl 2-[6-
(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]-3-(1,1-
dioxidothiomorpholin-4-yl)-3-oxopropanoat (559mg).

Vi du diéu ché 28
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B6 sung hdn hop Pdudbas; (25mg), dixyclohexyl (24,6
triisopropylbiphenyl-2-yl)phosphin (50mg), K3PO4(340mg), va nudc (200 pL) vao
hén hop  6-bromo-4-[(1,1-dioxidothiomorpholin-4-yl)metyl]-2-metylthieno[2,3-
d]pyrimidin (200mg), 4,45 5-tetrametyl-2-(spiro[2,5]octa-5-en-6-yl)-1,3,2-
dioxaborolan (185mg), va dioxan (4mL), sau d6 lam néng va khudy & nhiét do
100°C qua dém. Lam lanh hén hop phén mg vé nhiét do trong phong, va bd sung
nude vao do, sau do tach chiét voi EtOAc. Lam kho 16p hitu co qua MgSOs, va sau
d6 c6 dic dudi &p sudt giam. Tinh ché phin con lai bing cot silica gel co ban
(hexan/EtOAc) dé thu duoc hdn hop 4-[(1,1-dioxidothiomorpholin-4-yl)metyl]-2-
metyl-6-(spiro[2,5]octa-5-en-6-yl)thieno[2,3-d]pyrimidin (167mg).

Vi du diéu ché 31

B6 sung CHsI (100 uL) va DIPEA (200 pL) vao hdn hop N-[(6-xyclohexyl-
2-metylthieno[2,3-d]pyrimidin-4-yl)metyl]xycloheptanamin (132mg) va CH;CN
(3mL), sau d6 khudy & nhiét do trong phong trong thoi gian 15 gio. B6 sung nudc
vao hdn hgp phan tng, sau do tach chiét véi EtOAc. Lam kho 16p hitu co qua
MgSO4 va sau d6 dugc ¢d dic dudi ap sudt giam. Tinh ché phan con lai bang cot
silica gel (hexan/EtOAc) dé thu duoc hdn hop N-[(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)metyl]-N-metylxycloheptanamin (77mg).

Vi du diéu ché 32

B& sung hdn hop 3-bromopropan-1-ol (100 pL) va NaxCOs (110mg) vao
hdn hop N-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
ylJmetyl}xyclopentanamin (128mg) va DMF (3mL), sau d6 khudy & nhiét do 100°C
trong thoi gian 15 gio. Lam lanh hén hop phan tng vé nhiét do trong phong va sau
d6 bd sung nudc vao do, sau dé tach chiét véi EtOAc. Lam khé 16p hitu co qua
MgSO4 va sau d6 duoc co dac dudi ap sudt giam. Tinh ché phan con lai bang cot
silica gel co ban (hexan/EtOAc) dé thu duoc hon hop 3-(xyclopentyl{[6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-ylJmetyl}amino)propan-1-ol
(88mg).

Vi du diéu ché 33
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B6 sung xyclopentylamin (1,0mL) vao hdn hop (6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-yl)metyl metansulfonat (500mg) va CH3CN (10mL),
sau d6 khudy & nhiét do trong phong trong thoi gian 3 giod. B6 sung nudc vao hon
hop phan ung, sau do tach chiét voi EtOAc. Lam kho 16p hitu co qua MgSOy va sau
d6 duoc co dic dudi ap suit giam. Tinh ché phan con lai bang cot silica gel co ban
(hexan/EtOAc) va cot silica gel (hexan/EtOAc) dé thu dugc hén hop N-[(6-
xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)metyl]xyclopentanamin (326mg).

Vi du diéu ché 34

B& sung DIPEA (200 pL) vao hdn hop (6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl]metyl metansulfonat (150mg), xyclopentylmetylamin (100mg), va
CH:CN (3mL), sau d6 khudy & nhiét d trong phong qua dém. B sung natri
bicacbonat chira nudc bio hoa vao hdn hop phan ung, sau do tach chiét voi EtOAc.
Lam sach 16p hitu co véi dung dich nudce mudi, 1am kho qua MgSOs, va sau do cd
dac dudi ap sudt giam, va tinh ché phén con lai bang cot silica gel (hexan/EtOAc)
dé thu duoc hdn hop N-[(6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)metyl]-
N-metylxyclopentanamin (131mg).

Vi du diéu ché 37

B& sung 2-xyanoaxetamit (12g), luu huynh (5g), va TEA (24mL) vao hon
hop (4,4-dimetylxyclohexyl)axetaldehit (27,3g) va DMF (100mL), sau d6 lam nong
va khudy & nhiét d6 60°C trong thoi gian 12 gid. B6 sung nudce vao hdn hop phan
Ung, sau do tach chiét voi EtOAc. Lam sach 16p hiru co lan lugt véi nudc va dung
dich nudc mudi, va sau d6 bd sung vao d6 NaSOs va cacbon hoat tinh (2g), sau do
khudy. Loc hdn hop qua Celite va sau d6 c6 dac dudi ap sudt giam dé thu dugc hon

hop 2-amino-5-(4,4-dimetylxyclohexyl)thiophen-3-carboxamit (33,0g).

Vi du diéu ché 38

Bd sung nho giot axetyl clorua (14mL) vao hdén hop 2-amino-5-(4,4-
dimetylxyclohexyl)thiophen-3-carboxamit  (33g), pyridin (40mL), va DCM
(200mL) & nhiét d6 0°C, sau do khudy & nhiét d6 trong phong trong thoi gian 1,5

gio. C6 dic hdn hop phén ung dudi ap suat giam, va sau d6 bo sung vao do nudce va
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axit clohydric 1M, sau do6 tach chiét vaiclorofom. Lam sach lan luot 16p hitu co voi
nudc, natri bicacbonat chita nudc bdo hoa, va dung dich nudc mudi. Bo sung
MgSOs, cacbon hoat tinh(2g), va silica gel co ban (100mL) vao 16p hitu co, sau do
khudy. Loc hdn hop qua Celite va sau d6 ¢d dic dudi ap suit giam dé thu dugc hén

hop 2-axetamit-5-(4,4-dimetylxyclohexyl)thiophen-3-carboxamit (37,3g).
Vi du diéu ché 39

Bb sung difloaxit axetic (2mL) va 2-amino-5-xyclohexylthiophen-3-
carboxamit (5,0g) vao hdn hop WSC hydroclorua (4,5g), HOBt (3,2g), va DMF
(50mL), sau d6 khudy & nhiét do trong phong trong thoi gian 3 ngay. B6 sung 50%
dung dich nuéc mudi vao hdn hop phan ung, sau do tach chiét voi EtOAc. Lam
sach 16p hitu co 14n lugt véi natri bicacbonat chira nude bdo hoa, nudce, va dung
dich nudc mudi. Bé sung MgSO4 vao 16p hitu co, va bd sung vao do silica gel co
ban, sau d6 khudy. Loc hdn hop qua Celite va sau d6 co dic dudi ap suat giam dé
thu duoc hdn hop S-xyclohexyl-2-[(difloaxetyl)amino]thiophen-3-carboxamit
(7,02).

Vi du diéu ché 40

B6 sung thionyl clorua (19mL) vao hén hgp 4,4-dimetylxyclohexan axit
carboxylic (20,4g) va toluen (150mL), sau do khudy & nhiét d6 80°C trong thoi gian
15 gid. C6 diic chét long phan tng dudi ap sudt giam. B6 sung hdn hop 4,6-dicloro-
2-metylpyrimidin-5-amin (23,3g) vao phén con lai, sau d6 khudy & nhiét do 90°C
trong thoi gian 10 phit. BS sung vao d6 DCE (207mL), sau dé khudy ¢ nhiét do
100°C trong thoi gian 15 gid. Lam lanh hdn hop phén tng vé nhiét do trong phong,
va sau d6 bd sung nudc vao do, sau dé tach chiét voi clorofom. Lam kho 16p hitu co
qua MgSO4 va sau d6 dugc co ddc dudi ap sut giam. Tinh ché phan con lai bang
cot silica gel (hexan/EtOAc) dé thu duoc hdn hop N-(4,6-dicloro-2-metylpyrimidin-
5-yl)-4,4-dimetylxyclohexancarboxamit (23,8g).

Vi du diéu ché 41

B6 sung 1-cloro-N,N,2-trimetylpropenylamin (2,23mL) vao hon hop
adamantan-1-axit carboxylic (2,43g) va DCM (40mL) & nhiét do trong phong, sau
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d6 khudy trong thoi gian 1 gio. B sung 4,6-dicloro-2-metylpyrimidin-S-amin
(2,0g) va pyridin (2,71mL) vao hén hgp niy, sau d6 khudy & nhiét do trong phong
thém 1 gid. B6 sung nudc vao hdn hop phan img, sau dé tach chiét voi EtOAc. Lam
sach 16p hitu co voi dung dich nude mudi, duoc lam kho qua MgSOs, va sau do
duoc ¢ dic dudi 4p sut giam. Tinh ché phan con lai biang cot silica gel dé thu
dugc hdn hop N-(4,6-dicloro-2-metylpyrimidin-5-yl)adamantan-1-carboxamit
(3,51g).
Vi du diéu ché 42

B6 sung etyl 3-cloro-3-oxopropanoat (2,0mL) vao hén hop thiomorpholin-
1,1-dioxit (3,22g) va DCM (48mL) dudi diéu kién lam lanh bang nudc dé, sau do
khudy & nhiét d6 tuong tu trong thoi gian 30 phit. B6 sung nude vao hdn hop phéan
g, sau d6 tach chiét v&i clorofom. Lam sach 16p hitu co véi dung dich nudce mudi,
dugc lam kho qua MgSOs, va sau do dugc co dic dudi ap suit giam dé thu duoc
hén hop san phidm tho (3,11g) cta etyl 3-(1,1-dioxidothiomorpholin-4-yl)-3-
oxopropanoat. Str dung san pham thé nhu vdy cho phan {mg tiép theo ma khong
tinh ché.

Vi du diéu ché 43

Dué6i méi truong khi agon, DMSO (50mL) va TEA (100mL) vao hon hop 2-
(4,4-dimetylxyclohexyl)etanol (25,3g) va DCM (200mL), va bd sung luu huynh
trioxit-pyridin hé phuc hop (77,7g) vo1 cac phan duoc chia nho trong khi duy tri
nhiét do bén trong dén 10°C hogc thip hon duéi diéu kién lam lanh bang nudc da.
Sau khi khudy & nhiét do trong phong trong thoi gian 2 gio, bd sung nudc da vao
hén hop phan ung, sau d6 co dic dudi ap sudt giam va sau do tach chiét vai
clorofom. Lam sach 16p hitu co lan lugt véi axit clohydric 1M va dung dich nudc
mudi. B6 sung MgSO4 vio 16p hitu co, sau d6 khudy. Sau d6, loc hon hop va co dic

dudi 4p sudt giam dé thu duoc hdn hop (4,4-dimetylxyclohexyl)axetaldehit (27,3g).
Vi du diéu ché 44

Bb sung NaOEt (20% EtOH dung dich, 105mg) vao hdn hop etyl 1-(3-
etoxy-3-oxopropanoyl)piperidin-4-yl malonat (1,02g) va EtOH (5,1mL), sau do
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khudy & nhiét do trong phong trong thoi gian 30 phut. B6 sung dung dich NHaCl
chtra nudc bdo hoa vao hdn hop phan tng, sau do tach chiét v6i EtOAc. Lam sach
16p hitu co voi dung dich nude mudi, woc lam khé qua NaSOs, va sau do duogc cd
dac dudi ap suat giam. Tinh ché phan con lai bang cot silica gel dé thu dugce hon

hop etyl 3-(4-hydroxypiperidin-1-yl)-3-oxopropanpat (368mg).
. Vi du diéu ché 45

B6 sung nhé giot frifloaxetat anhydrit (4,4mL) vao hén hop dung dich
hydrogen peroxit 30% (2,7mL) va DCM (100mL) dudi diéu kién lam lanh bang
nuédc da, va bd sung vao d6 dung dich 1-benzyl-5-metyl-1,2,3,6-tetrahydropyridin
(2,1g) trong DCM (5mL), sau do6 khudy trong thoi gian 1,5 gio. B6 sung dung dich
Na,SO; chtta nuée bdo hoa vao hdn hop phan tng, sau do tach chiét vai DCM. Lam
sach 16p hitu co véi natri bicacbonat chira nudc bao hoa, lam kho qua MgSOs, va
sau d6 co dac dudi ap suat giam. Tinh ché phan con lai bang cot silica gel
(clorofom/MeOH) dé thu duoc hdn hop trans-1-benzyl-3-metylpiperidin-3,4-diol
(2,0g).

Vi du diéu ché 46

BS sung Pd(OH)/C 20% (65mg) vao dung dich 5-benzyl-2,5-
diazabixyclo[2,2,2]octan-3-one (400mg) trong EtOH (SmL), sau do khudy & nhiét
do trong phong qua dém ¢ ap suit thuong dudi moi trudng khi hydro. Loc hon hop
phan mg qua Celite va sau d6 co ddc dudi ap sudt giam dé thu dugc hon hop 2,5-
diazabixyclo[2,2,2]octan-3-one (219mg).

Vi du didu ché 47

Khudy hén hop trans-1-benzyl-4-metylpiperidin-3,4-diolaxetat (256mg),
10% Pd/C (193mg), axit axetic (SmL), va EtOH (SmL) & nhiét do trong phong
trong thoi gian 12 git dudi moi truong khi hydro 3atm. Loc hdn hop phéan Umg qua
Celite va sau do c6 dic dudi ap suat giam dé thu dugc hon hop trans-4-
metylpiperidin-3,4-diol axetat (212mg), ma dugc st dung cho phan (ng tiép theo
ma khong tinh ché.

Vi du diéu ché 48
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Du6éi moéi truong khi hydro 3atm, khudy hdn hop trans-1-benzyl-3-
metylpiperidin-3,4-diol (460mg), DIBOC (907mg), 20% Pd(OH)./C (291mg), va
EtOAc (28mL) & nhiét do trong phong trong thoi gian 12 gio. Loc hdn hop phan
tmg qua Celite va sau d6 cd ddc dudi ap sudt giam dé thu dugc hon hop tert-butyl

trans-3,4-dihydroxy-3-metylpiperidin-1-carboxylat (80mg).
© Vi du didu ché 49

B6 sung hdn hop amoni format (2,92g) va 1-(diphenylmetyl)-2.2-
dimetylazetidin-3-ol (1,03g) trong MeOH (7mL) va THF (14mL) vao hdn hop 10%
Pd/C (409mg) va MeOH (7mL), sau do khudy & nhiét do 50°C trong thoi gian 2
gio. Lam lanh hdn hop phéan ung vé nhiét do trong phong va sau do dugc co dac
dudi 4p sudt giam. Tinh ché phin con lai bang cot silica gel co ban

(clorofom/MeOH) dé thu duoc hdn hop 2,2-dimetylazetidin-3-ol (378mg).
Vi du diéu ché 50

B6 sung trifloaxetic anhydrit (6,0mL) ¢ 0°C vao hdn hop 30% hydrogen
peroxit dung dich (3,6mL) va DCM (120mL), va bd sung thém vao d6 dung dich 1-
benzyl-4-metyl-1,2,3,6-tetrahydropyridin (2,9g) trong DCM (10mL), sau do khudy
& nhiét do trong phong trong thoi gian 12 gid va sau do khudy & nhiét do 50°C thém
3 gio. B6 sung dung dich Na»SO;3 chira nude vao hon hop phan tng, sau do khuay
cho dén khi bién mat peroxit, va sau do chiét véi DCM. Lam sach 16p hitu co voi
natri bicacbonat chira nudc bdo hoa, duge lam khé qua MgSOa, va sau do dugc o
dac dudi ap sudt giam. Tinh ché phan con lai bang cot silica gel (clorofom/MeOH)
dé thu duoc hdn hop 3-benzyl-6-metyl-7-oxa-3-azabixyclo[4,1,0]heptan (1,8g).

Vi du diéu ché 51

B6 sung AcOH (10mL) vao hén hop 3-benzyl-6-metyl-7-oxa-3-
azabixyclo[4,1,0]heptan (700mg) trong THF (10mL), sau d¢ khudy & nhiét d6 80°C
trong thoi gian 2 gio. Co6 ddc hdn hop phan tng dudi ap sut giam. Tinh ché phén
con lai bang cot silica gel (clorofom/MeOH) dé thu duoc hon hop trans-1-benzyl-4-

metylpiperidin-3,4-diolaxetat (256mg).

Vi du diéu ché 52
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B sung HCIEtOAc 4M (0,4mL) vao hén hop tert-butyl trans-3,4-
dihydroxy-3-metylpiperidin-1-carboxylat (80mg) va EtOAc (5mL) 0 nhiét do trong
phong, sau d6 khudy trong thoi gian 12 gid. C6 dic hon hop phan ting dudi ap suat
giam dé thu dugc hén hop trans-3-metylpiperidin-3,4-diol hydroclorua (50mg).

Vidul

B6 sung (6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)metyl
metansulfonat (110mg) va TEA (150 pL) vao hdén hop thiomorpholin-1,1-dioxit
(65mg) va DMF (4mL), sau do khudy & nhiét do trong phong trong thoi gian 24 gio.
B6 sung nuéc vao hdn hop phan Ung, sau dé tach chiét voi EtOAc. Lam sach 16p
hitu co véi dung dich nude mudi, duoc lam kho qua NaSO4, va sau do ¢6 dac dudi
ap suét giam. Tinh ché phan con lai bang cot silica gel co ban (hexan/EtOAc) dé thu
duoc hdn hop 6-xyclohexyl-4-[(1,1-dioxidothiomorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin (94mg).

Vidu2

B6  sung [6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
yl]metyl metansulfonat (120mg) va TEA (150 pL) vao hdn hop thiomorpholin-1,1-
dioxit (70mg) va DMF (4mL), sau do khudy ¢ nhiét do trong phong qua dém. B
sung nude vao hon hop phan tmg, sau do tach chiét vai EtOAc. Lam sach 16p hiru
co véi dung dich nude mudi, 1am kho qua MgSOs, va sau dé duoc co dac dudi ap
suit giam. Tinh ché phan con lai bang cot silica gel co ban (hexan/EtOAc) dé thu
duoc hon hop 6-(4,4-dimetylxyclohexyl)-4-[(1 .1-dioxidothiomorpholin-4-yl)metyl]-
2-metylthieno[2,3-d]pyrimidin (102mg).

Vidu31l,Vidu3l-1

Tinh ché hop chit raxemic trans-1-{[6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-yl]metyl}piperidin-3,4-diol (321mg) bang phép sac
ky long siéu chay (cot: dugc san xuét boi Daicel Corporation, Chiralpak IC 10 x
250 mm, pha dong: khi cacbon dioxit l16ng/MeOH chura dietylamin 0,1% = 75/25,
tdc d dong chay 1a 10 mL/min, nhiét do cot: 40°C). BO sung IPE vao phan con lai,

sau d6 khudy, va sau d6 thu gom chét két tiia bang céach loc dé thu duoc lan luot hon
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hop quang hoat trans-1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-
d]pyrimidin-4-yl]metyl} piperidin-3,4-diol (110mg) co thoi gian luu gitr 1a 8,48 phut
va quang hoat trans-1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-
4-yllmetyl} piperidin-3,4-diol (112mg) c6 thoi gian luu giir 1a 9,44 phut.

Vidu 33

B6 sung HCI/EtOAc 4M (100 pL) vao hén hop 6-xyclohexyl-4-[(2,2-
dimetylmorpholin-4-yl)metyl]-2-metylthieno[2,3-d|pyrimidin (130mg) va EtOAc
(2mL), sau d6 khudy & nhiét do trong phong. Thu gom chét ring két tia bang cach
loc d& thu duoc hdn hop 6-xyclohexyl-4-[(2,2-dimetylmorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin hydroclorua (90mg).

Vidu 52

Bo sung piperidin-4-ol (70mg) va TEA (100 uL) vao hon hop [6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl|metyl metansulfonat
(120mg) va DMF (4mL), sau d6 khudy & nhiét do trong phong trong thoi gian 18
gid. Bb sung nuéde vao hdn hop phan tmg, sau d6 tich chiét véi EtOAc. Lam sach
16p hitu co véi natri bicacbonat chtra nudc bido hoa va dung dich nude mubi, lam
khé qua Na»SOs, va sau d6 cd dic dudi 4p sudt giam. Tinh ché phan con lai bang
cot silica gel co ban (hexan/EtOAc). B6 sung EtOAc vao san phdm tinh ché thu
duoc, va sau d6 bd sung vao do6 HCI/EtOAc 4M (100 uL), sau d6 khudy & nhiét do
trong phong. Thu gom chét két tua bang cach loc dé thu dugc hon hop 1-{[6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl} piperidin-4-ol
hydroclorua (115mg).

Vidu 85

Khudy chit huyén phu [6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-
d]pyrimidin-4-ylJmetyl metansulfonat (100mg), cis-pyrolidin-3,4-diol hydroclorua
(57mg), va K2CO3 (75mg) trong DMF (3mL) ¢ nhiét d6 50°C trong thoi gian 12
gid. Lam lanh hdn hgp phéan tng vé& nhiét do trong phong, va bd sung vao d6 nudc,
sau d6 tach chiét vai EtOAc. Lam kho 16p hitu co qua MgSOs va sau do ¢d déc

duéi 4p suét giam. Tinh ché phan con lai bang cot silica gel (clorofom/MeOH). Tao
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huyén phl san phém tinh ché thu dugc véi IPE, va thu gom chét két tua bang cach
loc d& thu dugc hdn hop cis-1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-
d]pyrimidin-4-yl]metyl} pyrolidin-3,4-diol (9mg).

Vidu 96

Khuay chdt huyén phu [6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-
d]pyrimidin-4-ylJmetyl ~metansulfonat (100mg), 2-(azetidin-3-yl)propan-2-ol
hydroclorua (62mg) va K2COs (94mg) in DMF (1,0mL) ¢ nhiét d6 70°C trong thot
gian 12 gio. Lam lanh hdn hop phan tng vé nhiét do trong phong, va bo sung nudc
vao d6, sau do tach chiét voi EtOAc. Lam kho 16p hiru co qua MgSO4 va sau do
dugc ¢6 dac dudi ap suat giam. Tinh ché phén con lai bang cot silica gel
(clorofom/MeOH) dé tao thanh mudi véi HCI/EtOAc 4M, va sau d6 lam sach véi
EtOAc dé thu duoc hdn hop 2-(1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-
d]pyrimidin-4-ylJmetyl}azetidin-3-yl)propan-2-ol hydroclorua (32mg).

Vidu 105

B6 sung NaH (60% dau, 12mg) vao hdn hop 5-[(6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-yl)metyl]-2,5-diazabixyclo[2,2,2]octan-3-one
(113mg) va DMF dudi diéu kién lam lanh bing nudc dé, sau do khuay o nhiét do
tuong tu trong thoi gian 5 phut, va bd sung vao d6 CHsI (38 pL), sau do khudy &
nhiét do tuong tu trong thoi gian 20 phut. B sung nude vao hon hop phan tmg, sau
d6 tach chiét v&i EtOAc. Lam sach 16p hitu co lan lugt véi nudce va dung dich nude
muéi, lam kho qua MgSOu, va sau d6 dugc co dic dudi ap sudt giam. Tinh ché phan
con lai bing cot silica gel co ban (hexan/EtOAc). Hoa tan phan con lai trong
EtOAc, va bd sung vao do luong du HCI/EtOAc 4M, sau do6 c6 dac dudi ap suat
giam. B6 sung EtO vao san pham tinh ché thu duoc, sau do khudy, va thu gom chat
két tia bing cach loc dé thu dugc hdn hop S-[(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)metyl]-2-metyl-2,5-diazabixyclo[2,2,2]octan-3-one hydroclorua
(83mg).

Vidu 106
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B6 sung morpholin (400 pL) va NaBH (OAc); (200mg) vao hdn hop (2)-2-
(6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)etenol(120mg) va AcOH
(12mL), sau d6 khudy & nhiét do trong phong trong thoi gian 15 gio. B6 sung natri
bicacbonat chira nudc bdo hoa vao hdn hop phan ung, sau do tach chiét voi
clorofom. Lam sach 16p hitu co véi dung dich nude mudi, 1am kho qua Na;SOs, va
sau d6 co dic dudi ap suit giam. Tinh ché phan con lai bang cot silica gel co ban
(hexan/EtOAc) d& thu dugc hdn hop 6-xyclohexyl-2-metyl-4-[2-(morpholin-4-
yl)etyl]thieno[2,3-d]pyrimidin (53mg).

Vidu 107

B6 sung NaBH(OAc); (115mg) vao hén hop 2-[(6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-yl)metyl]-2,5-diazabixyclo[2,2,2]octan-3-one
(67mg), 1H-benzotriazole-1-metanol (54mg), va DCE ¢ nhi€t d¢ trong phong, sau
d6 khudy & nhiét do tuong tu trong thoi gian 5 gio. B& sung nude vao hon hop phan
ung, sau do tach chiét voi EtOAc. Lam sach 16p hitu co voi dung dich nudce mudi,
lam kho qua Na;SOa, va sau d6 dugc ¢ dic dudi ap suat giam. Tinh ché phan con
lai bang cot silica gel co ban (hexan/EtOAc) va san pham tinh ché thu dugc was hoa
tan trong EtOAc. B6 sung vao do luong du HCI/EtOAc 4M, sau do6 c6 déc dudi ap
suét giam. B6 sung EtO vao phan con lai, sau do khudy, va thu gom chét két tha
bang cach loc dé thu duogc hon hop 2-[(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)metyl]-5-metyl-2,5-diazabixyclo[2,2,2]octan-3-one hydroclorua
(57mg).

Vidu 108

Cho hén hop  4-[(1,1-dioxidothiomorpholin-4-yl)metyl]-2-metyl-6-
(spiro[2,5]octa-5-en-6-yl)thieno[2,3-d]pyrimidin (165mg), THF (5mL), va EtOH
(5mL) chiu phan tng str dung H-Cube (nhan hiéu da dang ky, 10% Pd/C cartridge,
Thalesnano) & &p suat 50 bar va nhiét do 50°C dudi méi truong khi Ha. C6 déc hon
hop phan tmg dudi ép sudt giam. Tinh ché phan con lai bang cot sic ky silica gel
(clorofom/MeOH) dé thu dugc hdn hop 4-[(1,1-dioxidothiomorpholin-4-yl)metyl]-
2-metyl-6-(spiro[2,5]octa-6-yl)thieno[2,3-d]pyrimidin (59mg).

-61-



29116

Vidu 109

B sung NaH (60% dau, 15mg) vao hén hop {(3S)-4-[(6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-yl)metyl|morpholin-3-yl} metanol (132mg) va DMF
dudi didu kién 1am lanh béng nudc da, sau do khuéy O nhiét do tuong tu trong thoi
gian 5 phut, va sau do bd sung vao d6 CH;I (17 pL), sau do khudy & nhiét do tuong
tu trong thoi gian 30 phut. B6 sung nudc vao hdn hop phan tmg, sau do tach chiét
véi EtOAc. Lam sach 16p hitu co véi dung dich nude mudi, sau d6 lam khé qua
NaxSOs, va ¢d dic dudi ap sudt giam. Tinh ché phan con lai bang cot silica gel co
ban (hexan/EtOAc) dé thu dwoc hén hop  6-xyclohexyl-4-{[(3S)-3-
(metoxymetyl)morpholin-4-yl]metyl}-2-metylthieno[2,3-d]pyrimidin (102mg).

Vidu 112

B sung NaH (60% dau, 40mg) vao hdn hop piperidin-2-one (100mg), THF
(4mL), va DMF (ImL), sau do khudy & nhiét d6 trong phong trong thoi gian 30
phit, va sau do bd sung vao do (6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-
yl)metyl metansulfonat (150mg), sau do khudy thém & nhiét do trong phong trong
thoi gian 1 gio. B4 sung nudc va axit clohydric 1M vao hdn hop phéan ung, sau do
tach chiét véi EtOAc. Lam sach 16p hitu co voi dung dich nude mubi, 1am khé qua
MgSOq, va sau d6 c¢o dic dudi ap suat giam. Tinh ché phan con lai bang cdt silica
gel (hexan/EtOAc) dé thu duoc hén hop 1-[(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)metyl]piperidin-2-one (13mg).

Vidu 116

B6 sung 3-flopiperidinhydroclorua (107mg) va TEA (200 uL) vao hon hop
(6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)mety]l metansulfonat (130mg) va
CH;CN (5mL), sau d6 khudy & nhiét do trong phong trong thoi gian 15 gid. Bo
sung nudc vao hon hop phan tng, sau do tach chiét vai EtOAc. Lam sach 16p hitu
co v6i dung dich nude mudi, lam khd qua NaxSOs, va sau d6 cb dac dudi ap sut
giam. Tinh ché phin con lai biang cot silica gel co ban (hexan/EtOAc). BO sung
EtOH va axit fumaric (35mg) vao san phém tinh ché thu duoc, sau dé hoa tan hon

hgp va c6 déac dudi ap sudt giam. Bd sung vao phan con lai EtOH:axeton (1:5), sau
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d6 1am néng va hoa tan trong do, va dé 1am lanh trong khi khudy. Thu gom chat két
tha bang cach loc dé thu dugc hdn hop 6-xyclohexyl-4-[(3-flopiperidin-1-yl)metyl]-
2-metylthieno[2,3-d]pyrimidin fumarat (105mg).

Vidu 126

Khudy hdn hop [6-(4,4-dimetylxyclohexyl)—Z—metylthieno[2,3—d]pyrimidin—
4-ylJmetyl metansulfonat (100mg), 2-oxa-6-azaspiro[3,3]heptanoxalat (67mg),
K>CO3 (94mg), va DMF (1,0mL) & nhiét do 80°C trong thoi gian 12 gio. Lam lanh
hdn hop phan tng vé nhiét do trong phong, va bd sugn nude vao do, sau dé tach
chiét véi EtOAc. Lam kho 16p hitu co qua MgSO4 va sau d6 dugc b ddc duai ap
suit giam. Tinh ché phan con lai bang cot silica gel (clorofom/MeOH), va b6 sung
vao dé axit fumaric (10mg) dé tao thanh mudi, sau d6 lam sach vai EtOAc, do do
thu  dugc 6-(4,4-dimety1xyc1ohexyl)—2-mety1—4-(2-oxa-6—azaspiro[3,3]hept—6-
ylmetyl)thieno[2,3-d]pyrimidinfumarat (23mg).

Vidu 130

B6 sung tir tir piperidin (800 pL) vao hdon hop 2-(6-xyclohexyl-2-
metylthieno[2,3-d]pyrimidin-4-yl)etyl metansulfonat (64mg) va CH3CN (2mL), sau
d6 khudy ¢ nhiét do trong phong trong thoi gian 3 ngay. B sung nudc vao hdn hop
phan ung, sau do tach chiét voi EtOAc. Lam sach 1op hitu co voi dung dich nudce
muéi, lam kho qua Na;SOs, va sau d6 duge cd dac dudi 4p sudt giam. Tinh ché phan
con lai bang cot silica gel co ban (hexan/EtOAc). B& sung HCI/EtOAc 4M (150 pl)
vao dung dich cua san pham tinh ché thu dugc trong clorofom (3mL), sau do co dac
duéi ap suat giam. B sung EtOAc vao phan con lai, sau do lam néng va lam sach,
va thu gom chét két tha bang céch loc dé thu duoc hdn hop 6-xyclohexyl-2-metyl-4-
[2-(piperidin-1-yl)etyl]thieno[2,3-d]pyrimidin dihydroclorua (6 1mg).

Vidu 134

B6 sung tir tir dung dich (2S)-pyrrolidin-2-ylmetanol (100mg) trong CH3CN
(ImL) vao hdn hop (6—xyclohexy1-2—mety1thieno[2,3-d]pyrimidin—4—yl)metyl
metansulfonat (150mg) va CH3CN (2mL), sau do khudy & nhiét do trong phong

trong thoi gian 15 gio. B4 sung nude vao hdn hop phan tmg, sau do tach chiét voi
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EtOAc. Lam sach 16p hitu co véi dung dich nude mudi, 1am kho qua NazSOq4, va
sau d6 ¢d dac dudi ap sudt giam. Tinh ché phan con lai bing cot silica gel co ban
(hexan/EtOAc). Bb sung EtOH va axit fumaric (39mg) vao san pham tinh ché thu
duoc, sau d6 hoa tan hdn hop va c¢6 diac dudi ap sudt giam. B6 sung EtOH/axeton
(1:10) vao phan con lai, sau d6 lam néng va hoa tan trong do. Sau khi dé lam lanh
trong khi khudy, thu gom chat két tha bang cach loc dé thu dugc hdn hop {(25)-1-
[(6-xyclohexyl-2-metylthieno[2,3-d|pyrimidin-4-yl)metyl]pyrrolidin-2-
yl}metanolfumarat (76mg).

Vidu 150

Bd sung 2,2-dimetylazetidin-3-ol (54mg) vao hdn hop 6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl metansulfonat
(150mg), DIPEA (209 uL), va DMF (2,25mL), sau do khudy & nhiét do trong phong
trong thoi gian 18 gid. Bd sung nude va EtOAc vao hdn hop phéan tng, sau do tach
chiét véi EtOAc. Lam sach 16p hitu co véi dung dich nude mudi, lam khé qua
N2aSOs, va sau d6 co diac dudi ap sudt giam. Tinh ché phan con lai bang cot silica
gel (hexan/EtOAc). Hoa tan san pham tinh ché thu dugc trong EtOAc (1,5mL), va
sau d6 bd sung vao do hdn hop axit fumaric (38mg) va MeOH (300 pL). Thu gom
chét két tua bing cach loc dé thu duoc hdn hop 1-{[6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-ylmetyl}-2,2-dimetylazetidin-3-ol fumarat
(106mg).

Vidu 152

B sung CDI(40mg) vao hdn hop 2-{[(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)metyl]amino}-2-metylpropan-1-ol (55mg) va DCM, sau d¢ khuay
& nhiét do trong phong trong thoi gian 6 gio. C6 ddc hon hop phan img dudi ap suat
giam. Tinh ché phén con lai bang cot silica gel (hexan/EtOAc) dé thu duoc hon hop
3-[(6-xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)metyl]-4,4-dimetyl-1,3-
oxazolidin-2-one (54mg).

Vidu 153

B6 sung axetic anhydrit (49 pL) vao hon hop 6-(4,4-dimetylxyclohexyl)-4-
[(2,2-dimetylpiperazin-1-yl)metyl]-2-metylthieno[2,3-d]pyrimidin (40mg), pyridin
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(83 uL), va DCM (1,2mL), sau d6 khudy & nhiét do trong phong trong thoi gian 30
phut. B4 sung nuéc vao hdn hop phan tmg, sau do tach chiét véi EtOAc. Lam sach
16p hitu co v6i dung dich nude mudi, lam khé qua MgSOs, va sau dé co dac dudi ap
sudt giam. Tinh ché phan con lai bing cot silica gel. B6 sung nhé giot 4 M
HCl/dioxan vao dung dich ctia san phdm tinh ché thu dugc trong EtOAc, va thu
gom chat két tha bang cach loc va lam kho dé thu duoc hon hop 1-(4-{[6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl|metyl}-3,3-
dimetylpiperazin-1-yl)ethanon hydroclorua (35mg).

Vidu 155

B6 sung HATU (306mg) va DIPEA (492 uL) vao hdn hop 6-(4,4-
dimetylxyclohexyl)-4-[(2,2-dimetylpiperazin-1-yl)metyl]-2-metylthieno[2,3-
d]pyrimidin (222mg), axit glycolic (52mg), va NMP (3,2mL), sau do khuéy & nhiét
d6 trong phong qua dém. B8 sung dung dich NH4Cl chira nudc bdo hoa vao hon
hop phan ung, sau d6 tach chiét voi EtOAc. Lam sach 16p hiru co lan luot véi nudce
va dung dich nudc mudi, lam khé qua MgSOq, va sau d6 co dic dudi 4p sudt giam.
Tinh ché phin con lai bing cot silica gel dé thu dugc hdn hop 1-(4-{[6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl|metyl}-3,3-
dimetylpiperazin-1-yl)-2-hydroxyethanon (102mg).

Vidu 161

Hoa tan hop chat (3S)-1-{[2-(4,4-Dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin-7-yl]metyl} pyrrolidin-3-ol (73mg) trong EtOH
(3mL), va bd sung vao do6 axit fumaric (24mg), sau d6 c6 dic dudi ap sudt giam. B6
sung IPE vao phdn con lai, sau d6 khudy & nhiét d6 trong phong. Thu gom chat két
tha bing cach loc dé thu dugc hdn hop (3S)-1-{[2-(4,4-dimetylxyclohexyl)-5-
metyl[1,3]thiazolo[5,4-d]pyrimidin-7-yl]metyl} pyrrolidin-3-ol fumarat (8 1mg).

Vidu 163

B6 sung 1-cloroetyl clorofomat (50 pL) vao hdn hop 5-benzyl-2-[(6-
xyclohexyl-2-metylthieno[2,3-d]pyrimidin-4-yl)metyl]-2,5-
diazabixyclo[2,2,2]octan-3-one (140mg) va DCE (5mL), sau do khuéy o nhiét do
trong phong qua dém. Tinh ché dung dich phan tng bing cot silica gel
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(clorofom/MeOH/chira nuéc bdo hoa NH3) ma khong c6 ddc. Hoa tan phﬁn con lai
trong MeOH, va lam néng dén nhiét d6 hoi luu trong thoi gian 30 phat. C6 déc hon
hop phan ung dudi ap sudt giam va tinh ché phan con lai bang cot silica gel
(clorofom/MeOH/chira nudc bao hoa NHs) dé thu dugc hon hop 2-[(6-xyclohexyl-
2-metylthieno[2,3-d]pyrimidin—4-yl)metyl]-2,5-diazabixyclo[2,2,2]octan-3-one
(87mg).

Vidu 187

B& sung nho giot axetyl clorua (20 uL) va TEA (40 pL) vao hon hop N-[(6-
xyclohexyl-?_—metylthieno[2,3-d]pyrimidin-4—y1)metyl]xyclohexanamin (47mg) va
DCM (4mL) & nhiét d§ 0°C, sau do khudy & nhiét d§ trong phong trong thoi gian
2,5 gid. B6 sung nudc vao hdn hop phan ung, sau do tach chiét voi EtOAc. Lam
sach 16p hitu co 14n luot voi axit clohydric 1M, natri bicacbonat chira nudc bao hoa,
va dung dich nudc mudi, lam kho qua MgSOs, va sau d6 ¢ ddc dudi ap suit giam
dé¢ thu dugc hdon hop N-xyclohexyl-N-[(6-xyclohexyl-2-metylthieno[2,3-
d]pyrimidin-4-yl)metyl]axetamit (50mg).

Vidu 188

B sung axetic anhydrit (76 pL) vao hén hop N-{[6-(44-
dimetylxyclohexyl)—2—metylthieno[2,3-d]pyrimidin—4-yl]mety1}tetrahydro—ZH—
pyran-4-amin (60mg), pyridin (129 pL), va DCM (1,8mL), sau do khudy & nhiét do
trong phong trong thoi gian 30 phut. B sung nudc vao hdn hop phan ung, sau do
tach chiét véi EtOAc. Lam sach 16p hitu co véi dung dich nude mudi, lam kho qua
NaSOs, va sau do duoge c6 dic dudi ap sudt giam. Tinh ché phn con lai bang cot
silica gel dé thu duoc hon hop N-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2.3-
d]pyrimidin—4-y1]mety1}-N—(tetrahydr0-2H-pyran-4-yl)axetamit (23mg).

Vidu 190

B6 sung NaBH(OAc); (182mg) vao hdn hop N-{[6-(4,4-difloxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4—y1]metyl}-1-metoxy—2-metylpropan—Z—amin
(110mg), 1H-benzotriazole-1-metanol (86mg), va DCE, sau do khuéy O nhiét do
trong phong trong thoi gian 4 gio. B sung nudc vao hdn hop phan tng, sau do tach

chiét véi EtOAc. Lam sach 1ép hitu co véi dung dich nudc mudi, lam kho
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quaNazSOs, va sau d6 dugc ¢o dic dudi ap suét giam. Tinh ché phan con lai bang
cot silica gel co ban(hexan/EtOAc) dé thu duoc hdén hop N-{[6-(4.4-
difloxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-ylmetyl}-1-metoxy-N,2-
dimetylpropan-2-amin (93mg). Hoa tan san phédm nay trong MeOH, va bé sung vao
d6 axit fumaric (27mg), sau d6 ¢ dic dudi ap sudt giam dé thu dugc hdn hop N-
{[6-(4,4-difloxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl}-1-metoxy-
N,2-dimetylpropan-2-aminfumarat (117mg).

Vidu 191

B6 sung K»COs3 (60mg) vao hdn hop N-{[6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-yl]metyl}tetrahydro-2H-thiopyran-4-amin-1,1-dioxit
hydroclorua (100mg), CH3I(16 pL) va DMF (2,0mL), sau do khudy & nhiét do 50°C
qua dém. Dé hdn hop phan tng lam lanh, va bd sung vao d6 dung dich NHiCl chira
nudce bio hoa, sau dé tach chiét voi EtOAc. Lam sach 16p hitu co 1an luot véi nudce
va dung dich nu6c mudi, va lam khdé qua MgSOs. Tinh ché phén con lai bang cot
silica gel. Hoa tan san pham tinh ché thu trong EtOAc, va bd sung nho giot vao do
HCI/EtOAc 4M (55 pL). Thu gom chat két tia bing cach loc va sau do lam kho dé
thu duoc hdn hop N-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
yl]metyl}-N-metyltetrahydro-2H-thiopyran-4-amin 1,1-dioxithydroclorua (69mg).

Vidu 196

Bd sung NaBH(OAc); (170mg) vao hén hop N-{[6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl} tetrahydro-2H-
pyran-4-amin (100mg), 1,4-dioxan-2,5-diol (64mg), DCE(2mL), va MeOH (ImL)
dudi didu kién lam lanh bing nudc d4, sau do khudy & nhiét do 0°C trong thoi gian
1 gio. B6 sung nude va EtOAc vao hdn hop phan tng, sau do6 tach chiét voi EtOAc.
Lam sach 16p hitu co v6i dung dich nudce mudi, 1am kho, va sau d6 cd dic dudi ap
suit giam. Tinh ché phéan con lai bing cot silica gel dé thu duoc hon hop 2-[{[6-
(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-ylJmetyl} (tetrahydro-2H-
pyran-4-yl)amino]etanol (51mg).

Vidu 198
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Bd sung tetrahydro-2H-thiopyran-4-amin-1,1-dioxit (97mg) vao hén hop [6-
(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl ~ metansulfonat
(200mg), DIPEA (139 pL), va DMF (3,0mL), sau d6 khudy & nhiét do trong phong
trong thoi gian 4 gio. B6 sung dung dich NH4Cl chtra nudce bao hoa vao hon hop
phan tng, sau do tach chiét v&i EtOAc. Lam sach 16p hitu co lan lugt véi nudce va
dung dich nudc mudi, lam khé qua MgSOas, va sau do duge c¢6 ddc dudi ap suat
giam. Tinh ché phan con lai bang cot silica gel va hoa tan trong EtOAc, va b6 sung
nhé giot HCI/EtOAc 4M (137 uL). Thu gom chét két tia bing cach loc va sau do
lam kho dé thu duogc hdn hop N-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-
d]pyrimidin-4-ylJmetyl}tetrahydro-2H-thiopyran-4-amin-1, 1-dioxit hydroclorua
(165mg).

Vidu 205

B4 sung nho giot 14n luot axit clohydric 1M(313 pL) va dung dich hydrogen
peroxit 35% (56ul) vao chdt huyén phu N-{[6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3—d]pyrimidin-4-y1]metyl}-4—metyltetrahydro-ZH—thiopyran—él—amin
(55mg) va natri vonfamat (IV) dihydrat (9,0mg) trong MeOH (1,1mL) dudi diéu
kién lam lanh bang nudc da, sau do khudy ¢ nhiét do twong ty trong thoi gian 10
phut, va khudy thém & nhiét do trong phong trong thoi gian 6 gio. B6 sung dung
dich Na»$205 chira nudc vao hdn hop phan tmg ma da lam lanh bing nudc da, sau
d6 khudy & nhiét do trong phong trong thoi gian 30 phut. Sau do, bd sung vao d6
natri bicacbonat chtra nuéc bio hoa, sau do tach chiét véiclorofom. Lam sach 16p
hitu co vdi dung dich nudc mudi, lam kho qua MgSOq, va sau dé co ddc dudi ap
sudt giam. Tinh ché phan con lai bang cot silica gel. Hoa tan san pham tinh ché thu
duoc trong EtOAc, va bb sung nho giot vao do6 4 M HCl/dioxan. Thu gom chat két
tia bing cach loc va sau do 1am kho dudi ap suét giam dé thu duge hon hop N-{[6-
(4,4-dimetylxyclohexyl)—2—mety1thieno[2,3—d]pyrimidin-4-yl]metyl}—4—
metyltetrahydro-2H-thiopyran-4-amin-1,1-dioxithydroclorua (22mg).

Vidu 206

B sung DIPEA (244 upL) vao hdn hop 6-(4,4-dimetylxyclohexyl)-2-
metylthieno[2,3-d]pyrimidin-4-axit ~carboxylic ~ (150mg), 4-metylpiperidin-4-ol
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(68mg), HATU(262mg), va NMP (2,1mL), sau do khudy & nhiét do trong phong qua
dém. B6 sung dung dich NH4Cl chira nu6e bdo hoa vao hdn hop phan tng, sau do
tach chiét véi EtOAc. Lam sach 16p hitu co lan luot vai nude va dung dich nudce
muéi, lam kho qua MgSOs, va sau d6 dugc ¢d dac dudi p sudt giam. Tinh ché phan
con lai bang cot silica gel. Tao huyén phu san pham tinh ché thu duoc trong IPE,
thu gom béng cach loc, va sau d6 lam kho dudi ap sudt giam dé thu duoc hdn hop
[6-(4,4-dimetylxyclohexy1)-2-mety1thieno[2,3-d]pyrimidin-4-yl](4-hydroxy-4—
metylpiperidin-1-yl)methanon (120mg).

Vidu 229

B6 sung MeOH (2,7mL) va dung dich NaOH chua nudc 1M (3,9mL) vao
hdn hop etyl 2-[6-(4,4-dimetylxyclohexyl)—2-metylthieno[2,3—d]pyrimidin-4—y1]-3—
(1,1-dioxidothiomorpholin-4-yl)-3-oxopropanpat (520mg) va THF (16mL) ¢ nhiét
do trong phong, sau do khudy & nhiét do 60°C trong thoi gian 8 gio. Dé& hdn hop
phéan Gng lam lanh, va sau do bd sung vao do axit clohydric 1M, sau do6 c6 déc dudi
4p suét giam. B6 sung EtOAc vao phan con lai, sau d6 tach chiét. Lam sach 16p hitu
co vGi dung dich nude mudi, lam kho qua MgSOs, va sau dé ¢6 dac dudi ap sudt
giam. Tinh ché phan con lai bang cot silica gel dé thu duoc hon hop 2-[6-(4.4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]-1 -(1,1-
dioxitthiomorpholin-4-yl)ethanon (322mg).

Theo cach giéng nhu cac phuong phap cia céc vi du diéu ché hodc cac vi du

néu trén, cac hop chat cua cac vi du diéu ché va cac vi du trong bang dudi day duoc

didu ché.
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No. No.
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No. No.
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No. No.
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Bang 43

No. Ref Data

Prl Ex1 ESI+:418
Pri-1 Ex1 ESI+:360
Pr1-2 Ex1 ESI+:360
Pr1-3 Ex1

Pr1-4 Ex1 ESI+:358
Prl1-5 Ex1 ESI+:388
Pr1-6 Ex1 ESI+:388
Pr1-7 Ex1 ESI+:372
Pr1-8 Ex1 ESI+:344
Pr1-9 Ex1 ESI+:384
Pr1-10 | Exl ESI+:386
Pr1-11 | Exl ESI+:386
Pr1-12 | Exl ESI+:418
Pr1-13 | Exl ESI+:388
Pr1-14 | Exl ESI+:402
Pr1-15 | Exl ESI+:360
Pr1-16 | Exl ESI+:361
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Béang 44
No. Ref Data
Pr1-17 | Exl ESI+:361
Pr1-18 | ExI ESI+:346
Pr2 Pr34

Pr2-1 Pr34 ESI+:487

Pr2-2 Pr34 ESI+:392

Pr2-3 Pr34 ESI+:488

Pr2-4 Pr34 ESI+:472

Pr3 Pr3 ESI+:277
Pr3-1 Pr3 ESI+:285

Pr4 Pr4 ESI+:267
Pr4-1 Pr4-1 ESI+:295
Pr4-2 Pr4 ESI+:263,265
Pr4-3 Pr4 EI:218,220
Pr4-4 Pr4 ESI+:303,305
Pr4-5 Pr4 ESI+:303
Pr4-6 Pr4-6 ESI+:296,298
Pr4-7 Pr4 ESI+:268,270
Pr4-8 Pr4 ESI+:320

Pr4-9 Pr4-6 ESI+:336,338

Pr4-10 | Pr4-6 ESI+:282,284

Pr5 Pr5 ESI+:286
Pr5-1 Pr5 ESI+:294

Pr6 Pr6 ESI+:305
Pr6-1 Pr6-1 ESI+:333
Pr6-2 Pr6 ESI+:301,303
Pr6-3 Pr6 ESI+:341
Pr6-4 Pr6 ESI+:341

Pr7 Pr7 ESI+:263
Pr7-1 Pr7-1 ESI+:291
Pr7-2 Pr7 ESI+:259,261
Pr7-3 Pr7 ESI+:299
Pr7-4 Pr7 APCI/ESI+:299
Pr8 Pr8 ESI+:369
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Bang 45
No. Ref Data
Pr8-1 Pr8 ESI+:341
Pr8-2 Pr8
Pr8-3 Pr8
Pr8-4 Pr8
Pr8-5 Pr8 ESI+:377

Pr8-6 Pr8-7 ESI+:356

Pr8-7 Pr8-7 ESI+:370

Pr8-8 Pr8

Pr8-9 Pr8-7 ESI+:342

Pr8-10 | Pr8-7 ESI+:410

Pr9 Pr9 ESI+:278
Pr9-1 Pr9 ESI+:250
Pr9-2 Pr9 ESI+:302
Pr9-3 Pr9 ESI+:318
Pr9-4 Pr9 ESI+:264

Pr10 Pr10 ESI+:396

Pr10-1 Pr10 ESI+:368

Pr10-2 | Pr10 ESI+:420
Pr10-3 | Pr10 ESI+:436
Pr10-4 | Prl0 ESI+:382
Prll Prll ESI+:292
Prll-1 Prll ESI+:264
Pr11-2 | Prll ESI+:278
Prl11-3 Prll ESI+:332
Pr12 Pri2 ESI+:249
Pr12-1 | Prl2 ESI+:285
Pr13 Prl3 ESI+:281,283
Prl4 Pr14 ESI+:303
Pri4-1 | Prl4 ESI+:331
Pr15 Prl5 ESI+:387

Pri15-1 Pr15-1 ESI+:372

Pr15-2 | Pr15-1 ESI+:388

Prl6 Prl6 ESI+:275
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Bang 46
No. Ref Data
Pr16-1 Pr16 ESI+:303
Pr17 Pr17 ESI+:277
Pr17-1 Pr17 ESI+:305
Pr17-2 | Prl7 ESI+:305
Pr18 Pr18 ESI+:305
Pr18-1 Pr18 ESI+:316
Pr19 Pr19 ESI+:306
Pr20 Pr20
Pr21 Ex112 ESI+:461
Pr22 Pr22 ESI+:259,261
Pr23 Pr23 ESI+:201,203
Pr24 Pr24 ESI+:258
Pr24-1 Pr24 ESI+:294
Pr24-2 | Pr24 ESI+:254,256
Pr25 Pr25 ESI+:508
Pr25-1 | Pr25 APCI/ESI+:460
Pr25-2 | Pr25 ESI+:474

Pr26 Pr8+Ex1 | ESI+:376,378

Pr26-1 Pr8+Ex1 | ESI+: 362

Pr27 Pr15 ESI+:371
Pr28 Pr28 ESI+:404
Pr29 Ex1 APCI/ESI+:344

Pr30 Ex85 ESI+:384

Pr30-1 | Ex85 ESI+:388

Pr30-2 | Ex85 ESI+:388

Pr31 Pr31 ESI+:372
Pr31-1 | Pr31 ESI+:374
Pr31-2 | Pr31 ESI+:388
Pr31-3 | Pr31 ESI+:394
Pr31-4 | Pr31 ESI+:388
Pr32 Pr32 ESI+:416
Pr32-1 | Pr32 ESI+:402
Pr32-2 | Pr32 ESI+:432
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No. Ref Data
Pr32-3 Pr32 ESI+:432
Pr33 Pr33 ESI+:330

Pr33-1 Pr33 ESI+:358

Pr33-2 Pr33 ESI+:358

Pr34 Pr34 ESI+:344

Pr34-1 Pr34 ESI+:360

Pr34-2 Pr34 ESI+:374

Pr34-3 Pr34 ESI+:380

Pr34-4 Pr34 APCI/ESI+:404

Pr34-5 Pr34 ESI+:358

Pr34-6 Pr34 ESI+:374

Pr34-7 Pr34 ESI+:346

Pr35 Ex130 ESI+:326
Pr36 Ex198 ESI+:394
Pr37 Pr37 ESI+:253

Pr37-1 Pr37 ESI+:261

Pr37-2 Pr37 ESI+:225

Pr38 Pr38 ESI+:295
Pr39 Pr39 ESI+:303
Pr40 Pr40 ESI+:316,318

Pr40-1 Pr40 ESI+:288,290

Pr40-2 Pr40 ESI+:356,358

Pr40-3 Pr40 ESI-:300,302

Pr41 Pr41 ESI+:340
Pr42 Pr42

Pr42-1 Pr42 ESI+:330
Pr43 Pr43 CI+:155
Pr44 Pr44 ESI+:216
Pr45 Pr45 ESI+:222
Prd6 Pr46 ESI+:127
Pr47 Pr47 ESI+:132
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Bang 48

No. Ref Data

Pr48 Pr48 ESI+:254
NMR(CDCl3):4,20(1H,dd,J=6,8,6,8Hz),3,64(1H,dd,J=6,

Pr49 Pr49 8,8,9Hz),3,31(1H,dd,J=6,8,8,9Hz),1,30(3H,s),1,27(3H,s
)

Pr50 Pr50

Pr51 Pr51 ESI+:222

Pr52 Pr52 ESI+:132
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Bang 49

No. Ref Data

Ex1 Ex1 ESI+:380
ESI+:408
NMR(DMSO-de):7,56(1H,d,J=1,1Hz),4,03(2H,s),3,18-

Bx2 Bx2 3,07(4H,m),3,04-2,97(4H,m),2,93-
2,85(1H,m),2,66(3H,s),1,94-1,86(2H,m),1,71-
1,59(2H,m),1,53-1,44(2H,m),1,42-
1,30(2H,m),0,95(6H,s)

Ex3 Ex1 ESI+:360

Ex4 Exl1 ESI+:404

Ex5 Ex1 ESI+:390

Ex6 Ex1 ESI+:414

Ex7 Ex1 ESI+:418

Ex8 Ex1 ESI+:420

Ex9 Ex1 ESI+:422

Ex10 Ex1 ESI+:420

Exl11 Ex1 ESI+:360

Ex12 Ex1 ESI+:442

Ex13 Ex1 ESI+:375

Ex14 Ex1 ESI+:389

Ex15 Ex1 ESI+:403

Ex16 Ex1 ESI+:389

Ex17 Ex1 ESI+:389

Ex18 Ex1 ESI+:401
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Bang 50

No. Ref Data

Ex19 Exl ESI+:391
ESI+:405
NMR(DMSO-
d6):4,45(1H,d,J=4,0Hz),4,15(1H,s),4,002H,s),3,21-
3,15(1H,m),3,13-3,05(1H,m),2,71(3H,s),2,70-

Ex20 ExI 2,64(1H,m),2,55(1H,d,J=10,2Hz),2,30-
2,21(18,m),2,07(1H,d,J=10,9Hz),2,03-1,94(2H,m),1,83-
1,65(3H,m),1,53-
1,28(5H,m),1,02(311,5),0,96(3H.5),0,94(3H,s)

Ex21 Ex1 ESI+:433

Ex22 Exl ESI+415

Ex23 Exl ESI+:375

Ex24 Exl ESI+403

Ex25 Exl ESI+421

Ex26 Exl ESI+:395

Ex27 Exl ESI+:429

Ex28 Exl1 ESI+:361

Ex29 Exl ESI+:333

Ex30 Exl ESI+:443
ESI+:390
NMR(DMSO-
de):7,56(1H,d,J=1,1Hz),4,67(2H,t,J=4,4Hz),3,85(1H,d,J=
14,0Hz),3,78(1H,d,J=14,0Hz),3,25-3,08(2H,m),2,91-

Ex31 EX3L ) 7528.m).2.74-
2,67(1H,m),2,65(3H,8),2,07(1H,td,J=11,6,2,4Hz),1,95-
1,85(3H,m),1,77-1,58(3H,m),1,51-1,44(2H,m), 1,41-
1,31(3H,m),0,95(3,5),0,94(3H,s)

Ex31-1 |Ex31 | ESI+:390
ESI+:391
NMR(CDCl):4,19(1H,d,J=14,0Hz),4,15(1H,d,J=14,0Hz)
3,68-3,60(1H,m),3,56-3,48(1H,m),3,15-
3,08(1H,m),3,04-

Ex32 Ex31 2,92(2H,m),2,83(31Ls),2,62(1H, brs),2,47-
2,36(1H,m),2,36-2,28(1H,m),2,07-
1,97(3H,m),1,89(1H,brs), 1,88-1,75(2H,m),1,74-
1,62(1H,m),1,6-1,5(2H,m), 1,43-1,32(2H,m),0,99(6 H.s)

Ex32-1 | Ex31 | ESI+:391

Ex33 Ex33 | BSI+:360

Ex34 Ex33 | BSI+:360
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Bang 51

No. Ref Data

Ex35 | Ex33 | BSI+:346

Ex36 | Bx33 | ESI+:346

Ex37 | Ex33 | ESI+358

Ex38 | Ex33 | ESI+:358

Ex39 | Ex33 | BESI+:388

Ex40 | Ex33 | ESI+:388

Exdl | Bx33 | ES372

Exd2 | Bx33 | ESI+:344

Ex43 | Ex33 | BSI+:384

Exdd | Ex33 | ESI+:386

Exd5 | Ex33 | ESI+:386

Exd6 | Ex33 | ESI+418
ESI+388
NMR(DMSO-
de): 10, 1(1H,brs),7,55(1H,d,J=1,1Hz),4,83(2H,brs), 4,08-

Exd7 | Ex33 | 3.58(2H.m).3.46-320(3H,m),2,93-
2.82(1H.m).2.76(3H,5),1,96-1,82(4H,m), 1,73-
1.61(4FLm).1.53-1,45(2H,m), 1,43-1,33(2H,m),1,30-
1.16(31Lm).0.96(3H,5),0,95(3H,5)

Exd8 | Ex33 | ESI+402

Ex49 | Ex33 | BSI+:360

Ex50 | Ex33 | ESI+418

Ex5] | Ex33 | ES+392
ESI+374
NMR(DMSO-de):10,41(1H,brs),7,57(1H,5),5,25-
4,95(1H.brs).4,80(2LLbrs),4,04-3,04(5H,m),2,94-

Ex52 | Bx52 2,sog1H,m),)2,76(§H,s),2,)08-1,87(4H(,m),1,82-
1.60(4FLm).1.54-1,44(2H,m), 1,44-
1.31(2H.m).0,96(3H,5),0,95(3H,s)

Ex53 | Ex52 | ESI+330

Ex54 | Ex52 | ESI+:390

Ex55 | Ex198 | BSI+:394

Ex56 | Ex198 | ESI+:356

Ex57 | Ex52 | ESI+:346

Ex58 | Ex52 | ESI+:366

Ex59 | Ex52 | BSI+:330

Ex60 | Ex52 | BSI+330

Ex6] | Ex52 | ESI+:408

Ex62 | Ex52 | ESI+:360
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Béang 52

No. Ref Data

Ex63 Ex52 ESI+:402
ESI+:332
NMR(DMSO-
de):11,19(1H,brs),7,54(1H,d,J=1,1Hz),4,85(2H,brs),3,

Ex64 Ex52 91(4H,brs),3,64-3,25(4H,brs),3,01-
2,89(1H,m),2,75(3H,s),2,12-2,03(2H,m),1,86-
1,76(2H,m),1,76-1,67(1H,m),1,55-1,35(4H,m),1,32-
1,20(1H,m)

Ex65 Ex52 ESI+:359

Ex66 Ex52 ESI+:364

Ex67 Ex52 ESI+:365

Ex68 Ex52 ESI+:378

Ex69 Ex52 ESI+:379

Ex70 Ex52 ESI+:368

Ex71 Ex52 ESI+:368

Ex72 Ex52 ESI+:374

Ex73 Ex52 ESI+:374

Ex74 Ex52 ESI+:376

Ex75 Ex52 ESI+:356

Ex76 Ex52 ESI+:392

Ex77 Ex52 ESI+:384

Ex78 Ex52 ESI+:360

Ex79 Ex52 ESI+:388

Ex80 Ex52 ESI+:422

Ex81 Ex52 ESI+:346

Ex82 Ex52 ESI+:396

Ex83 Ex52 ESI+:396

Ex84 Ex52 ESI+:405

Ex85 Ex85 ESI+:376

Ex86 Pr8+Ex85 | ESI+:371

Ex87 Ex85 ESI+:409

Ex88 Ex85 ESI+:419

Ex89 Ex85 ESI+:391

Ex90 Ex85 ESI+:391

Ex91 Ex85 ESI+:405

Ex92 Ex85 ESI+:445

Ex93 Ex85 ESI+:377
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Bang 53

No. Ref Data
Ex9%4 Ex85 ESI+:431
Ex95 Ex85 ESI+:395
Ex96 Ex96 ESI+:388
Ex97 Pr8+Ex96 | ESI+:396
Ex98 Ex96 ESI+:366
Ex99 Pr8+Ex96 | ESI+:396
Ex100 Ex96 ESI+:422
Ex101 Ex96 ESI+:390
Ex102 Ex96 ESI+:390
Ex103 Ex96 ESI+:372
Ex104 Ex96 ESI+:404
Ex105 Ex105 ESI+:385
Ex106 Ex106 ESI+:346
Ex107 Ex107 ESI+:385
Ex108 Ex108 ESI+:406
Ex109 Ex109 ESI+:376
Ex110 Ex109 ESI+:376
Ex111 Ex109 ESI+:360
Ex112 Ex112 APCI/ESI+:344
Ex113 Ex112 ESI+:346
Ex114 Ex112 APCI/ESI+:330
Ex115 Ex112 ESI+:370
Ex116 Ex116 ESI+:348
Ex117 Ex116 ESI+:346
Ex118 Ex116 ESI+:374
Ex119 Ex116 ESI+:374
Ex120 Ex116 ESI+:388
Ex121 Ex116 ESI+:372
Ex122 Ex116 ESI+:373
Ex123 Ex116 ESI+:389
Ex124 Ex116 ESI+:415
Ex125 Ex116 ESI+:376
Ex126 Ex126 ESI+:372
Ex127 Ex126 ESI+:404
Ex128 Ex126 ESI+:391
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Bang 54

No. Ref Data

Ex129 Pr33 ESI+:358
Ex130 Ex130 ESI+:344
Ex131 Ex130 ESI+:376
Ex132 Ex130 ESI+:360
Ex133 Ex130 ESI+:360
Ex134 Ex134 ESI+:346
Ex135 Ex134 ESI+:346
Ex136 Ex134 ESI+:360
Ex137 Ex134 ESI+:360
Ex138 Ex134 ESI+:332
Ex139 Ex134 ESI+:332

Ex140 Pr8+Pr34 ESI+:362

Ex141 Pr8+Pr34 ESI+:362

Ex142 Pr34 ESI+:402
Ex143 Pr34 ESI+:392
Ex144 Pr34 ESI+:392
Ex145 Pr34 ESI+:393
Ex146 Ex198 ESI+:402
Ex147 Ex198 ESI+:400
Ex148 Ex198 ESI+:348
Ex149 Ex198 ESI+:355
Ex150 Ex150 ESI+:374
Ex151 Ex150 ESI+:401
Ex152 Ex152 ESI+:360
Ex153 Ex153 ESI+:429
Ex154 Ex153 ESI+:413
Ex155 Ex155 ESI+:445
Ex156 Ex155 ESI+:429
Ex157 Ex155 ESI+:438
Ex158 Ex155 ESI+:446
Ex159 Ex155 ESI+:430
Ex160 Ex155 ESI+:455
Ex161 Exl61 ESI+:361
Ex162 Ex161 ESI+:361
Ex163 Ex163 ESI+:371

Ex164 Pr13+Ex52 | ESI+:384
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No. Ref Data
Ex165 Pr13+Ex52 | ESI+:402
Ex166 Pr13+Ex52 | ESI+:368
Ex167 Pr13+Ex52 | ESI+:402
Ex168 Ex1 ESI+:388
Ex169 Ex1 ESI+:414
Ex170 Ex1 ESI+:332
Ex171 Ex33 ESI+:358
Ex172 Ex33 ESI+:372
Ex173 Ex33 ESI+:394
Ex174 Ex33 ESI+:388
Ex175 Ex33 ESI+:374
Ex176 Ex33 ESI+:416
Ex177 Ex33 ESI+:402
Ex178 Ex33 ESI+:432
Ex179 Ex33 ESI+:360
Ex180 Ex33 ESI+:388
Ex181 Ex33 ESI+:432
Ex182 Ex33 ESI+:344
Ex183 Ex52 ESI+:318
Ex184 Ex130 ESI+:378
Ex185 Ex52 ESI+:346
Ex186 Pr8+Ex85 | ESI+:334
Ex187 Ex187 APCI/ESI+:386
Ex188 Ex188 ESI+:416
Ex189 Ex190 ESI+:348
Ex190 Ex190 ESI+:398
Ex191 Ex191 ESI+:436
Ex192 Ex191 ESI+:408
Ex193 Ex191 ESI+:450
Ex194 Ex191 ESI+:466
Ex195 Ex191 ESI+:360
Ex196 Ex196 ESI+:418
Ex197 Ex130 ESI+:290
Ex198 Ex198 ESI+:422
Ex199 Ex198 ESI+:422
Ex200 Ex198 ESI+:422

-120-



29116

Béang 56

No. Ref Data

Ex201 | Pr7-1 ESI+:291

Ex202 | Ex187 ESI+:332

Ex203 | Ex187 ESI+:398

Ex204 | Ex187 ESI+:362

Ex205 | Ex205 ESI+:436

Ex206 | Ex206 ESI+:402

Ex207 | Ex206 ESI+:414

Ex208 | Ex206 ESI+:374

Ex209 | Ex206 ESI+:372
ESI+:387
NMR(DMSO-ds):7,11(1H,d,1,1Hz),3,74-
3,67(2H,m),3,29-3,24(2H,m),2,94-

Ex210 | Ex206 2,84(1H,m),2,70(3H,s),2,46-2,40(2H,m),2,27-
2,22(2H,m),2,20(3H,s),1,92-1,84(2H,m),1,71-
1,58(2H,m),1,51-1,43(2H,m),1,40-1,29(2H,m),0,94(6H,s)

Ex211 Ex206 ESI+:388

Ex212 | Ex206 ESI+:404

Ex213 | Ex206 ESI+:401

Ex214 | Ex206 ESI+:415

Ex215 | Ex206 ESI+:413

Ex216 | Ex206 ESI+:428

Ex217 | Ex206 ESI+:413

Ex218 | Ex206 ESI+:388

Ex219 | Ex206 ESI+:388

Ex220 | Ex206 ESI+:374

Ex221 | Ex206 ESI+:374

Ex222 | Ex206 ESI+:360

Ex223 | Ex206 ESI+:389

Ex224 | Ex206 ESI+:403

Ex225 | Ex206 ESI+:417

Ex226 | Ex206 ESI+:401

Ex227 | Ex206 ESI+:403

Ex228 | Ex206 ESI+:414

Ex229 | Ex229 ESI+:436

Ex230 | Ex229 ESI+:388

Ex231 | Ex229 ESI+:402
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Kha ning &ng dung trong cong nghiép

Hop chét theo sang ché 1a PAM cua thu thé GABAg, va c6 thé duoc st dung dé
ngan ngtra va/hodc diéu tri bénh tAm than phén liét, chitng suy giam nhén thirc, hdi ching
nhiém sic thé X dé& gay, hoi ching rbi loan phé tu ky, bénh co ciing co, ching r6i loan lo
au, ching nghién dugc chét, triéu ching dau, hdi chiing dau co xo hda, bénh teo co Mac
(Charcot-Marie-Tooth), hodc tuong tu.

Hon nita, dua vao kién thtrc thu duge nho séang ché, PAM cua thu thé GABAj thu
thé c6 thé duoc st dung lam thudc ngin nglra va/hoic diéu tri bénh tdm tam than phéan
liét, chung suy giam nhan thirc, hi chimg nhiém sic thd X d& gay, hoi chimg rdi loan phd
tu ky, bénh co cung co, chiing rdi loan lo au, ching nghién dugc chét, triéu chiing dau,
hoi chirng dau co xo héa, bénh teo co Mac (Charcot-Marie-Tooth), hodc tuong ty.
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Yéu ciu bio hd
1. Hop chét ¢6 cong thire (I) hoic mudi ctia ching:

[Cong chirc cdu tao 20]

(trong cong thtc,

X la CH,

R!1a Cisalkyl,

R? 1a Crsalkyl,

trong d6 R! va R? c6 thé tao thanh xycloalkan cung véi cac nguyén tir
cacbon ma ching dwoc gin vao,

R31a-H,

R*1a-H,

vong A la vong xyclohexan,

RY 1a -NRARB,

RA va R tao thanh xyclic amin ma c6 thé dugc thé, cling v6i nguyén ti nito
ma ching duoc gin vio,

trong d6 xyclic amin la nhém dugc biéu dién béi cong thic (I1I) sau day:

Céng chirc ciu tao 21

Y 1aNH, O, S, S (=O)2, hodac CHa, va
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R 1a Cisalkyl).
2. Hop chét hodc mudi cia ching theo diém 1, trong d6:

RY 1a -NRARE,

RA va RB tao thanh xyclic amin ma c6 thé duoc thé boi R, cling véi nguyén
tr nito ma chung dugc gin vao,

trong d6 xyclic amin 1a nhém duge biéu dién boi cong thire (II1) sau day:

[Cong chirc cAu tao 22]

N

O( (1)

~

va
R’ 12 nhém duge chon tir nhém Z sau déy:
Nhém Z:
(1) =0,
(2) -OH,
(3) -O- Cirsalkyl,
(4) halogen,
(5) -CN,
(6) Cisalkyl,
(7) halo- Cy.s alkyl,
(8) Cisalkylen-OH,
(9) Cisalkylen-O- Crsalkyl,
(10) -C(=0)- Cisalkyl,
(11) -C(=0)- Cis alkylen-OH,
(12) -C(=0)- Cisalkylen-CN, va
(13) xycloalkyl.
3. Hop chét hodc mudi ctia ching theo diém 2, trong d6 nhém dugc chon tir Nhém
7 1a nhém duogc chon tu:
Nhom Z1:
(1) -OH,
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(2) Cisalkyl, va
(3) -C(=0)- Cisalkylen-OH.
4. Hop chét hodc mudi ctia chting theo diém 3, trong d6 Y 14 O, S, hodc S (=O)..
5. Hop chét hodc mudi ctia ching theo diém 4, trong d6 R" 1a CHa.
6. Hop chét hodc mudi ctia ching theo diém 1, trong d6 hop chét nay dugc chon tir
nhém hop chét sau day:
6-(4,4-dimetylxyclohexyl)-4-[(1,1-dioxo-1A -thiomorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin,
trans-1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
yl]lmetyl} piperidin-3,4-diol,
1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-
ylJmetyl} piperidin-4-ol,
6-(4,4-dimetylxyclohexyl)-2-metyl-4-(thiomorpholin-4-ylmetyl)thieno[2,3-
d]pyrimidin,
6-(4,4-dimetylxyclohexyl)-4-[(3,3-dimetylmorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin, va
1-{[6-(4,4-dimetylxyclohexyl)-2-metylthieno[2,3-d]|pyrimidin-4-yljmetyl} -
2,2-dimetylpiperidin-4-ol.
7. Hop chét hoic mudi cta ching theo diém 6, ma la hop chat 6-(4,4-
dimetylxyclohexyl)-4-[(1,1-dioxo-1A5-thiomorpholin-4-yl)metyl]-2-
metylthieno[2,3-d]pyrimidin.
8. Hop chit hodc mudi cua ching theo diém 6, ma 1a hop chét trans-1-{[6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-yl]metyl} piperidin-3,4-diol.
9. Hop chét hoic mudi ctia ching theo diém 6, ma 1a hop chit 1-{[6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d]pyrimidin-4-ylJmetyl} piperidin-4-ol.
10. Hop chat hoic mudi cua ching theo diém 6, ma 1a hop chit 6-(4,4-
dimetylxyclohexyl)-2-metyl-4-(thiomorpholin-4-ylmetyl)thieno[2,3-d]pyrimidin.
11. Hop chédt hodc mudi cua chung theo diém 6, ma 1a hop chat 6-(4,4-
dimetylxyclohexyl)-4-[(3,3-dimetylmorpholin-4-yl)metyl]-2-metylthieno[2,3-
d]pyrimidin.
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12. Hop chat hoic mudi cua ching theo diém 6, ma 1a hop chit 1-{[6-(4,4-
dimetylxyclohexyl)-2-metylthieno[2,3-d|pyrimidin-4-yl]metyl}-2,2-
dimetylpiperidin-4-ol.

13. Duoc phdm bao gdm hop chit hodc mubi ciia ching theo diém 1 va ta dugc

duoc dung.
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