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(57) Sang ch& d¢é cap dén hop chit axylguanidin vdng xoan, cdc hop chit nay 1a

hitu dung 1am chét Gc ch€ hoat tinh enzym B-secretaza (BACE1), va dugc phim

chita cac hop chat nay. Cac hgp chat va dugc phdm theo sédng ché 1a hitu dung dé

diéu tri cdc 16i loan thodi héa than kinh, cic r6i loan dugc dic trung bdi su suy

giam nhan thifc, su sa st nhan thitc, bénh sa sit tri tué va cac bénh dugc dic

trung boi su san sinh thé ling dong B-amyloit.
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Linh vy k§ thuat dwoe dé cap

Sang ché dé cap dén hop chét axylguanidin vong xoin, cac hop chit nay 14 hitu
dung 1am chét wc ché hoat tinh enzym B-secretaza (B-secretase enzyme - BACE1), va
dugc pham chira cic hop chit nay. Cac hop chét va dugc phim theo sang ché 13 hitu
dung dé diéu tri cac rdi loan thoai hoa than kinh, cac rdi loan duge dic trung boi sy
suy giam nhan thirc, sy sa sit nhén thirc, bénh sa sit tri tu¢ va céc bénh dugc dac trung

boi su san sinh cac thé léng dong B-amyloit hodc dam 161 s¢i than kinh.

Tinh trang k§ thuit ciia sing ché

Cac thé ling dong B-amyloit (ciing dwgc d& cap dén & day 1a “Abeta” hoic
“AP”) va dam rbi soi than kinh 13 hai dic diém bénh 1y chinh lién quan dén bénh
Alzheimer (Alzheimer’s disease - AD), bao gdm céc dang bénh gia dinh khéi phat
som lién quan dén di truyén do sy dot bién trong protein tién chit amyloit (amyloid
precursor protein - APP), presenilin 1 va 2, ciing nhw AD don phét khai phat mudn. V&
mat 1am sang, AD dugc dic trung bdi su mét tri nhd, nhén thic, lap luan, phan doan,
va dinh huéng. Ciing bi 4nh hudng, khi bénh tién trién, 1a kha ning vin déng, cam
gidc va ngdn ngit cho t&i khi x4y ra su sa sut tong thé cta rat nhidu cac chirc ning
nhan thirc. Sy suy giam nhén thic dién ra dédn din, nhung dién hinh 12 din dén suy

~ giam nghiém trong va cudi cting 1a chét trong vong tir 4 dén 12 nam.

Céc thé ling dong B-amyloit chii yéu 1a khéi tich tu cia peptit Abeta, ma réi_
tiép theo nita 14 san phim cta sy phin hay protein APP. Cu thé hon, cac peptit AP thu
dugc tr su phan hiy APP & céc dau tan cung C boi mot hodc nhiéu y-secretaza, va ¢
cic ddu tin cung N boi enzym B-secretaza (BACE1), ciing dugc biét 1a aspartyl

proteaza va memapsin2, 1 mét phan ctia qua trinh san sinh p-amyloit.

Hoat tinh BACE lién quan truc tiép t6i sy san sinh peptit AP tir APP, va cac
nghién ctru chi ra mot cach gia ting rang su (rc ché BACE wc ché sy san sinh peptit Ap.
Céc mang san sinh amyloit va bénh mach méau giy ra do amyloit cling 1a dac
diém dic trung ctia ndo ngudi bénh bi Trisomy 21 (hdi chimg Down), xuét huyét nio

di truyén c6 chimg thoai hoa dang tinh bot dang Dutch (Hereditary Cerebral
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Hemorrhage with Amyloidosis of the Dutch-type-HCHWA-D), va cac rdi loan thoéi
hoa than kinh khac. Pam rdi soi thin kinh cling xay ra trong cac rdi loan thoai hoa

than kinh khac bao gdm céc réi loan gay ra do bénh sa sut tri tug.

Gan day, Abeta di dugc thong béo 1a 6 lién quan trong su phat trién qua trinh
chét t& bao theo chuong trinh t& bao hach vong mac (retinal ganglion cell - RGC) trong
chimg glocom, voi bang chimg vé su xir Iy protein tién chét amyloit bit thudng duoc
trung gian bdi caspaza-3, sy biéu hién gia ting Abeta trong RGC trong ching glocom
thir nghiém va mirc AP dang thuy tinh giam (pht hop véi sy tich tu AB & vong mac) &
nhilng bénh nhan bi chimg glocom. Sy ling dong amyloit ciing ¢6 lién quan dén sy
thodi hoa diém vang & nhing bénh nhan bi thoai héa didm vang lién quan t6i ldo hoa
kho (age-related macular degeneration - AMD) va trong cdc md hinh dong vat cia

chung AMD.

Tai lidu patent s6 WO 2010/021680, W02011/106414 va WO 2010/105179
boc 16 hop chét axylguanidin vong xoén cb khung vong spiro lam cac chit wrc ché beta-

secretaza.

Ban chit ky thuit ciia sang ché

Muc dich cia sang ché 13 d& xuét cac hop chit 13 cac chit tc ché BACE1 va 1a
hitu ich lam chit diéu tri trong diéu tri bénh hodc céac rdi loan duogc dic trung boi sy
ling dong B-amyloit gia ting hodc muc B-amyloit gia ting trong bénh nhin. Cac chit
trc ché BACE! duoc boc 19 khéng chi 13 cac chét tc ché enzym BACE! hiéu luc cao

(thir nghiém 1) ma con thé hién:

(1) hoat tinh trc ché hiéu lyc cao trong thir nghiém Abeta té bao (thu nghiém 2),

(2) tinh chon loc khang lai kénh gen lién quan dén Ete-a-go-go ( cardiac hERG -
cardiac human Ether-a-go-go-Related Gene) tim & ngudi trong thir nghiém té
bao (thr nghiém 3), va

(3) khuynh huéng thap gay ra su tich lily phospholipit qua muc trong thir nghiém
vé sy tich lity phosiaholipit qué muc (thr nghiém 4).

Do d6, sang ché @& xuét hop chét thé hién dic diém két hop bao gém hoat tinh
hiéu luc cao lam cac chét tc ché BACEL, tinh chon loc cao khang lai kénh hERG tim,
va hoat tinh tich liiy phospholipit qua mirc thip.
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Mot phuong 4n cta sang ché 13 d& xuit hop chit co cong thirc cdu triic dugc
chon tir nhém bao gbm:

N=
N >
N N

N




hozic mudi duoc dung cta hop chét bat ky néu trén. Cac hop chit néu trén duoc dé cap

dén & day 14 “cac hop chét theo sang ché”.

Phuong 4n khac cua sang ché 1a dé xuat hop chat theo sdng ché hodc muoi dugc

dung cta chiing dé st dung lam dugc pham.

Phuong 4n khac ciia sang ché 13 dé xudt dugc phdm chira hop chit theo séng
ché hoic mudi dugc dung cta ching ciing véi ta dugc, chit pha lodng hodc chit mang
duoc dung.

Phuong 4n khéac cta sang ché 13 & xuit hop chit theo sang ché hoic mubi dugc
dung cua chung dé st dung trong diéu tri cic rdi loan hoic bénh giy ra do BACEI

trong ddi twong.
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Ban mo ta md ta viéc s dung hop chat theo sang ché hoac mudi dugc dung cua

n6 dé san xut duoc phdm dé didu tri cac réi loan gay ra do BACEL trong d6i twong.

Phuong 4n khic ctia sang ché 1a dé xuat duwgc pham dé diéu tri cc roi loan hodc

bénh gdy ra do BACEI trong ddi twong chira hop chét theo sang ché.

Ban mo ta cling mo ta phwong phap diéu tri cho dbi twong bi mic cac rdi loan
hoic bénh giy ra do BACEI, bao gdm ding cho dbi tugng lugng nay lugng hitu hiéu

hop chat theo sang ché hodc mubi dugc dung ctia no.

Phuong 4n khac nita ctia sang ché 14 dé xuét hop chét trung gian dugc st dung
trong phuong phéap diéu ché hop chit theo sang ché. Cac hop chit chat trung gian nay

6 cong thure cau truc duge chon tr nhém bao gom:




hoiic mudi ctia cac hop chit bit ky dugc dé cap trén day.
MBS ta chi tiét sang ché

Céc hop chét theo séng ché thé hién hoat tinh c6 hiéu luc khang lai enzym
BACEI va su tao thanh Abeta cung véi tinh chon loc khang lai kénh hERG va xu
huéng thp giy ra sy tich liiy phospholipit qua mtc. Vi dy, cac hop chét theo séang ché
thé hién sy rc chd8 BACE1 véi ICso < 15 nM, sy trc ché san sinh Abeta t& bao véi ICs
12 <2 nM, su trc ché hERG <50% & ndng d6 13 10 uM, va su tich lity phospholipit qua
mirc v6i ndng d6 hidu qua dau tién (First Effect Concentration - FEC) 12 > 150 uM.
Céc dic diém nay két hop véi nhau 1am cho c4c hop chit theo sang ché 14 hitu ich dé
diéu tri céc tinh trang bénh 1y & ngudi, cu thé 13, dé diéu tri bénh Alzheimer ciing nhu

céc rdi loan va cac bénh khac giy ra bdi BACEL.

Su trc ché kénh gen lién quan dén Ete-a-go-go & ngudi (hERG - human Ether-a-
go-go-Related Gene) bang sinh chét la va sy tai phan cuc tim cham sau d6 c6 lién quan
dén nguy co cao bi ching loan nhip nhanh thit da hinh dic hiéu, xoin dinh (mot dang
ctia tim nhip nhanh thit véi cdc phirc hop QRS da hinh thai), nhu dugc thiét 1ap boi
Sanguinetti va cdc ddng tac gia (1995, Cell, Apr. 21, 81(2):299-307) va phan 16n bing
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chimg sau d6. Pé tranh nguy co niy s6m, sang loc dua trén tuwong tac hERG trong hé
thdng in vitro st dung su biéu hién khéc loai kénh hERG la théi quen théng thuong va
thir nghiém kiéu ndy ciing 14 phén quan trong cua profile lya chon céc chit tién 14m
sang sau d6 nhu duoc gidi thidu bang huéng dan: “ICH S7B (International Conference
on Harmonization (2005): ICH Topic S 7 B The nonclinical Evaluation of the
Potential for delayed Ventricular Repolarization, (QT Interval Prolongation) by
Human  Pharmaceuticals  (www.ich.org/products/guidelines/safety/article/safety-
guidelines.html))”. Nhu viy, duoc hiéu 13, sy &rc ché kénh hERG thip, nhu duoc thé

hién boi cac hgp chat theo sang ché, 1 mong mudn cao cho cac liéu phéap diéu tri.

Su tich lily phospholipit qua mic 12 rbi loan du trit lipit trong d6 sy tich liy
phospholipit qué mirc trong cac té bao. Sy tich liiy phospholipit qua muc giy ra do
duoc chét 1 phan ng dugc chit khéng mong mubn. Do d6, dé tranh céc tic dung phu
c6 hai, cac hop chit c6 kha ning tich lily phospholipit qua mirc thap dwgc wu tién dé

sir dung trong cac liéu phéap diéu trj cho ngudi.

Dir lidu cung cép trong bang 1 dudi day cho thiy ring cic hop chit theo sang
ché c6 dic diém két hop nay bao g6m hoat tinh t& bao BACEI manh, tinh chon loc
khang lai hERG tim va xu huéng thp gay ra sy tich liity phospholipit qua muc. Puoc
cho ring cic hop chit nay dugc néu trong tai liéu sang ché s6 WO 2010/021680 va
WO 2010/105179 khong c6 sy két hop cia cac dic diém mong mubn nay. Ngoai ra,
bang 2 cung cép dit liéu thé hién ring cic hop chét nhét dinh theo sang ché co6 cac gia
tri trc ché ICs, thip hon dang ké trong thtr nghiém enzym BACE1 va ciing nhu trong
thir nghiém Abeta t& bao so v6i cac hop chét so sanh nhit dinh dugc mb ta trong tai
lidu sang ché s6 WO 2010/105179.

Céc thudt ngit khong duge dinh nghia cu thé & day nén duoc x4c dinh cic nghia
cta ching s& dugc dua ra bdi ngudi c6 hiéu biét trung binh trong linh vyc cla sing
ché nay. Nhu duogc st dung trong ban mo ta nay, trir khi dugce chi dinh nguoc lai, cac
thuat ngit sau c6 nghia dugc chi dinh va cac quy udce sau dugce di kém voi.

Khi hop chét theo sang ché dwoc chi dinh bing tén hodc ciu tric khong chi
dinh tAt ca c4c dang tautome, dugc hiéu ring hop chét nay va cac mudi dugc dung ctia

no6 s€ bao ham tat ca cac tautome.
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Khi hop chét theo sang ché dugc mo ta bing tén hoic ciu tric khong chi dinh
hoéa hoc 1ap thé, né 14 dugc hidu ring hop chit nay va cac mubi dugc dung cia nd sd
bao ham tit ca cac chét déng phan 1dp thé, quang hoc va hinh hoc (vi du, chét déng
phan d6i 4anh, chét ddng phan khong dbi quang, cac chét ddng phan E/Z, va cac chit
tuong tu khac) va c4c raxemat ciia n6, ciing nhu cdc hdn hop véi cac ty 18 khac nhau
chira cac chit ddng phan dbi anh tach biét, cac hdn hop chira chat ddng phan khong

d6i quang, hodc cac hdn hop chira cac dang dwoc d& cap trén day bat ky.

Khi chit dong phan 14p thé, quang hoc va hinh hoc dugc mé ta bang tén hoic
céu trac, dugc hiéu ring d6 tinh khiét ddng phan lap thé, quang hoc va/hoic hinh hoc
ctia chét déng phén lap thé, quang hoc hodc hinh hoc dugc néu tén hoac dugc mo ta la
d6 tinh khiét it nhat 60%, 70%, 80%, 90%, 99% hogc 99.9% tinh theo trong lwong. Do
tinh khiét déng phan lap thé, quang hoc va hinh hoc dugc xac dinh bang cach chia
trong luong cua chit dong phan l4p thé, quang hoc hoic hinh hoc dugc néu tén hoic
dugc md ta trong hdn hop cho tong trong lwong tit ci chit ddng phan lap thé, quang

hoc hoic hinh hoc trong hdn hop nay.

Khi hop chét theo sang ché hoic mubi dugc dung cia n6 dugc dat tén hodc
dugc mo ta béng ciu trac, dugc hiéu réng cac solvat, cac hydrat va dang khan cua céc
hop chét nay va céc solvat, cac hydrat va dang khan ctia mudi dugc dung ciia n6 dugc
bao ham trong sang ché ndy. “Céc solvat” d& cap dén céc dang tinh thé trong d6 céc
phan tir dung méi duoc dua vao trong mang tinh thé nay trong qué trinh két tinh. Dung
mdi c6 thé bao gdm nudc hodc dung mdi khong phai 1a nude nhu etanol, isopropanol,
DMSO, axit axetic, etanolamin, va EtOAc. Cac dung modi, trong d6 nudc 1a phan tir
dung mdi dugc dwa vao trong mang tinh thé, thuong dugc dé cap dén 14 “cac hydrat.”
Céc hydrat bao gom céc hydrat ty lwong ciing nhu cac ché pham chira cac khdi lugng
nude khac nhau. “Dang khan” dé cdp dén cac hop chéit khong cé dung méi hodc nudc
hoic hiu nhu khong c6 dung mdi hodic nudc dugc két hop & trong cAu tric tinh thé nay
(vi du, it hon ty 1€ mol 1:10, 1:20; 1:100; hodc 1:200 giita dung méi hodc nudc voi hop
cht).

Céac muoi

Cum tir "dugc dung" dugc sir dung & day dé dé cap dén cac hop chét, cac

nguyén lidu, cac ché phdm, va/hoic cac dang phan lidu nay ma 1a trong pham vi linh
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vue dugc, thich hop dé st dung tiép xtc voi md clia ngudi va dong vat khong giy ra
ddc tinh, kich tmg, phan tng di ing qué muc, hodc cac van dé hodc phién toai khac, va

tuong xing va&i ty 1€ hiru ich/nguy co hop 1y.

Nhu dugc st dung & day, "cac mudi duge dung" d& cap dén cac din xuét cua
cac hop chét dugc boc 16 trong d6 hop chit ban d4u nay duogc cai bién béng céch tao ra
cac mudi axit hoic bazo ctia n6. Céac vi du vé cac mudi dugc dung bao gém, nhung
khong bi gidi han dén, cac mudi axit vo co hoac hitu co caa cac géc bazo nhu céc
amin; cc mudi kiém hoic hiru co cua cac gbe axit nhu axit cacboxylic; va chit twong
tu. Vi du, cac mudi nay bao gém cac mudi tir amoniac, L-arginin, betain, benethamin,
benzathin, canxi hydroxit, cholin, deanol, dietanolamin (2,2’-iminobis(etanol)),
dietylamin, 2-(dietylamino)-etanol, 2-aminoetanol, etylendiamin, N-etyl-glucamin,
hydrabamin, 1H-imidazol, lysin, magié hydroxit, 4-(2-hydroxyetyl)-morpholin,
piperazin, kali hydroxit, 1-(2-hydroxyetyl)-pyrolidin, natri hydroxit, trietanolamin
(2,2’,2%nitrilotris(etanol)), tromethamin, k€m hydroxit, axit axetic, axit 2.2-diclo-
axetic, axit adipic, axit alginic, axit ascorbic, axit L-aspartic, axit benzensulfonic, axit
benzoic, axit 2,5-dihydroxybenzoic, axit 4-axetamido-benzoic, axit (+)-camphoric, axit
(+)-camphor-10-sulfonic, axit cacbonic, axit xinnamic, axit xitric, axit xyclamic, axit
decanoic, axit dodexylsulfuric, axit etan-1,2-disulfonic, axit etansulfonic, axit 2-
hydroxy-etansulfonic, axit etylendiamintetraaxetic, axit formic, axit fumaric, axit
galactaric, axit gentisic, axit D-glucoheptonic, axit D-gluconic, axit D-glucuronic, axit
glutamic, axit glutaric, axit 2-oxo-glutaric, axit glycerophosphoric, glyxin,  axit
glycolic, axit hexanoic, axit hippuric, axit hydrobromic, axit clohydric, axit isobutyric,
axit DL-lactic, axit lactobionic, axit lauric, lysin, axit maleic, axit (-)-L-malic, axit
malonic, axit DL-mandelic, axit metansulfonic, axit galactaric, axit naphtalen-1,5-
disulfonic, axit naphtalen-2-sulfonic, axit 1-hydroxy-2-naphthoic, axit nicotinic, axit
nitric, axit octanoic, axit oleic, axit orotic, axit oxalic, axit palmitic, axit pamoic (axit
embonic), axit phosphoric, axit propionic, axit (-)-L-pyroglutamic, axit salicylic, axit
4-amino-salicylic, axit sebacic, axit stearic, axit sucxinic, axit sulfuric, axit tannic, axit
(+)-L-tartaric, axit thioxyanic, axit p-toluensulfonic va axit undexylenic. Cic mudi
duoc dung nita co thé duoc tao ra véi céc cation tir cac kim loai nhu nhém, canxi, lithi,
magié, kali, natri, kém va kim loai twong tu (xem tai li¢u: “Pharmaceutical salts, Berge,

S.M. et al., J. Pharm. Sci., (1977), 66, 1-19”).
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Cac mudi duoc dung nay theo sang ché c6 thé duoc diéu ché tr cac hop chét
ban diu ma chira gbc bazo hojc axit bing cic phuong phép hoa hoc thong thuong.
Nhin chung, cic mubi nay cé thé dugc didu ché bing cach cho phén Ung véi cac dang
axit hodc bazo ty do ciia cic hop chit niy voi khdi lugng thich hop bazo hoic mudi
thich hop trong nudc hodc trong dung méi hitu co nhu ete, etyl axetat, etanol,

isopropanol, hodc axetonitril, hosic hdn hop ctia né.

Céc mubi cia céc axit khong phai 13 cac cac mudi dugc @& cap trén day ma vi
du 14 hitru ich dé tinh ché hoac phén tach cac hop chat theo sang ché (vi du, cac muodi

triflo axetat) cfing 13 mot phin cta sang ché nay.

Dit liéu sinh hoc

BACEI (Thi nghiém 1)

Hoat tinh trc ché caa cic hop chit dugc danh gia bang thir nghiém hoat tinh
BACE]1 ding huynh quang sir dung chét nén sn c6 trén thi truong HiLyte FloT™488-
Glu-Val-Asn-Leu-Asp-Ala-Glu-Phe-Lys-(QXL™ 520)-OH (SEQ ID NO:1) AnaSpec,
San Jose, CA) va beta-secretaza ngudi duoc cit cut, BACE1 (céc axit amin tir 1-454)
dugc dung hop voi dudi myc-his va duoc tiét tir cac t& bao HEK293/BACE,, vio
trong OptiMEM™ (Invitrogen). Chit nén nay dwgc hoa tan véi téc do 1 mg/ml trong
DMSO.

Thir nghiém nay duoc thuc hién trong khi c6 mit OptiMEM (phé"m ndi duoc thu
thap trong vong 24 gid va dugc 1am trong ra khoi cac manh v& té bao bang cach ly
tam) chira khu vyc ngoai (ectodomain) cia BACEL, 25 ul nuéc chira ndng d6 gip 2-
1An mong mubn hop chit thir nghiém va 2% DMSO, 1 uM peptit chit nén, 20 mM
NaOAc, pH 4,4, vi 0,04% Triton-X100 trong tdng sé thé tich thir nghiém chira 50 pl
trong dia 384 15. Nhin chung, 25 pl hop chéit pha lodng dugc dua vio dia ndy sau d6
bd sung 10 pl BACEI chira OptiMEM™ dugc pha lodng 1:10 trong nuéc c6 0,2%
Triton X-100. Phan ing nay duoc bét d4u bang su bd sung 15 pl chit nén trong dém
NaOAc. U phan tmg nay & nhiét d§ trong phong (t51) trong may doc da nhin
Envision® (Perkin Elmer) va sy phan giai chit nén ndy dwgc ghi lai 12 dong hoc trong
60 phut & kich thich: 485 nm, phét ra: 538 nm. Cic 16 trong khong chira enzym duoc

dua vao trén moi dia.
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Cuong d6 huynh quang dugc thoai lui theo thdi gian dé thu duoc tbc do phan
g trong tit ca 384 13. Cac tbc do nay dugc st dung dé tinh toan phin trim déi ching
str dung sy d6i chirng khéng trc ché chira 1% DMSO 12 100% va dbi ching tréng duoc
thyc hién khi khong c6 enzym 13 0%. Cac gia tri ICso dugc tinh todn bang cach diéu
chinh phin trim d6i ching so v&i ndng d6 hop chit thir nghiém si dung Assay

Explorer.
Thit nghiém dua trén té bio H4-APPwt (Thir nghiém 2)

Tiém ning t& bao cua céc hop chét theo sang ché dugc danh gia trong thu
nghiém theo ddi sén sinh cac peptit Abetal-x trong dong t& bao u than kinh dém H4
(ATCC, Cat. #HTB-148) biéu hién 6n dinh APP ngudi, stt dung thir nghiém mién dich
nhu AlphaLISA (PerkinElmer, Cat.# AL288). Hoa tan c4c hop chét thir nghiém trong
DMSO va duge pha lodng truée trong méi trudng nudi cdy (DMEM chira 10% FBS va
1% penixilin/streptomyxin) dé thu dugc hai 14n ndng d6 cudi cling cta hop chét nay
trong thtr nghiém nay. Cac thé tich tvong duong cua céc dung dich c6 ndng d6 thir
nghiém gip hai 14n chira cac hop chit thir nghiém nay va huyén phu t& bao dugc bd
sung vio dia nudi ciy 96 15, sao cho mdi 15 chira ~10.000 t& bao trong thé tich cudi
cting 14 200 pl. Ndng d6 cubi cing DMSO trong thir nghiém nay 13 0,2%. U cac dia
ndy trong 5 gio & 37°C, 5% CO2 dé céc té bao gin vé6i day cua cac 16 nay trong su co
mit ctia cac hop chat thir nghiém nay. Sau d6 loai bé moi trudng ndy va thay bang méi
trudng sach chira cac hop chit thir nghiém & cing ndng d6 cubi cang. U cac dia nay
trong 18 gid & 37°C, 5% CO2. Cac néng do Abl-x duoc x4c dinh st dung thir nghiém
mién dich Alphal.ISA (PerkinElmer, Cat.# AL288) theo quy trinh ciia nha san xuét.
Nong @6 Abetal-x trong céc 15 chira DMSO hodc 10 uM chit &c ché beta-secretaza
(cht rc ché BACE IV, EMD Bioscience, Cat. #565788) duoc sir dung 1am d6i ching
khong bi e ché va ddi chimg nén mot cach twong tng, dé tinh toan cac gi tri phin
trim trc ché cho mdi 18 véi cac hop chét thir nghiém nay. Céc gi tri phan trim wc ché
nay duoc hdi quy dwa trén cac nong d6 hop chét sir dung sy didu chinh dudng cong
bén thong sb, va cac gia tri IC50 (ndng d6 hop chit ma gy ra hidu qua e ché 50%
duoc quan sat) duoc tinh toan 13 ndng d6 hop chit twong tng véi diém ubn trén duong

cong nay.

Thtr nghi€m kénh-hERG (Thtr nghi€ém 3)
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Céc té bao:

293 t& bao HEK (than phdi ngudi - human embryonic kidney) duoc chuyén
nhiém 6n dinh cADN hERG.

Céc may bom pipet va cac dung dich:

Tach cic té bao bing bé dung dich chira (mM): NaCl (137), KCl (4.0), MgCI2
(1.0), CaCl2 (1.8), Glucoza (10), HEPES (10), pH 7,4 bing NaOH. Cac pipet ndi tam
thoi dugc tao tir hé thdng dng thay tinh borosilicat st dung dung cu kéo ndm ngang va
dugc nap dung dich cho pipet chira (mM): K-aspartat (130), MgCI2 (5.0), EGTA (5.0),
K2ATP (4.0), HEPES (10.0), pH 7,2 biang KOH. Pién tr& cta cac vi dién cuc ndm
trong khoang tir 2 dén 5 MQ.

Kich thich va ghi lai:

Céc dong dién mang dugc ghi lai sir dung may khuéch dai kep ddm EPC-10 va
phin mém PatchMaster. Cac dong dién mang qua trung gian hERG dugc ghi lai &
35°C, str dung cdu hinh toan bo t& bao cia k¥ thuat kep-tam thoi. Cac té bao HEK293
dugc chuyén nhidm dugc kep & dién thé duy tri 14 -60 mV va cac dong dién phia sau
bét hoat qua trung gian hERG dugc tao ra sir dyng mé hinh xung c6 cac bién d6 cb
dinh (sy hoat hoa/sy bat hoat: 40 mV trong 2000 ms; sw phuc hdi : -120 mV trong 2
ms; d6 bién dbi dén 40 mV trong 2 ms; dong dién phia sau bit hoat: 40 mV trong 50
ms) dugc lip lai véi cac khoang cach 15s. Trong mdi khoang cach gifta cac xung, 4
xung dugc thu nhé dan bang yéu t6 0,2 dwoc ghi lai trong qua trinh trir khe h P/n. B
bu Rs dugc sir dung 1én &én mic cho phép an toan ma ghi lai khong rd rang.

Vi du thue hién sang ché
Diéu ché hop chét va tmg dung:

Céc ndng d6 khac nhau hop chit thir nghiém dugc 4p dung 14n lugt trén mdi té
bao khic nhau dugc kiém tra. Mac 6n dinh vimg chic cta dong dién duong co s&
dugc do trong it nhit 6 14n quét trude khi 4p dung ndng d6 hop chit thir nghiém tha
nhit.

Hop chét thir nghiém dwogc hoa tan trong DMSO thu dwgc dung dich gbc mau
ma dugc hoa tan tiép trong DMSO thanh cac dung dich gdc can cho cac ndng do thip
hon. Céc d6 pha lodng cudi cing trong dém ngoai bao duoc chuén bi ngay tir cac dung

dich gbc nay bing budc pha lodng 1:1000 trudc khi bit dau cac thir nghiém nay.
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Phén tich dir liéu:

Céc bién do dong dién cao nhit dugc do 3 ms sau d6 bién dbi dén +40 mV. Cho
dudng co sé va mdi ndng dd cac dong dién bién do ciia ba 1dn quét cudi cing trudc khi
4p dung ndng do tiép theo dwoc tinh trung binh. Céc dong dién du (I/10) dugc tinh toan
cho mdi té bao 1a phan sé caa dong dién cao nhét trung binh thuc t& va dong dién cao
nhét duong co s& trung binh. Cac két qué dugc trinh bay 13 phan trim (%) trc ché (1-
[/10)*100% & 10 uM.

Thir nghiém vé sy tich lily phospholipit qua muec In vitro (Thir nghiém 4)

Tiém ning tao ra phospholipit ciia cac hop chét thir nghiém dwgc thir nghiém st
dung dong té bao U937 sinh huyét ngudi. Nguyén tic thir nghiém 14 d8 phan tich ham
lwong phospholipit bing cach nhudm té bao nay béng thubc nhudém huynh quang dé
Nile.

Céc té bao U937 dugc nhén 1én trong cac dia nudi ciy té bao véi mat do 12 0,5
x 10° t& bao/mL trong méi truong RPMI chira 10% FBS, 1 % DMSO, va 0,005 %
gentamixin. Céc t& bao nay sau d6 dugc nudi co hodc khong c6 cac ndng d6 khac nhau

hop chit thir nghiém trong 48 gid du6i cac didu kién nuéi cy tiéu chun.

Dé thu hdi céc té bao nay dugc ly tAm véi tbe do 130x g trong 4 phit va rira
mdt 14n bang PBS. Sau d6 2x 0,5 mL huyén phu t& bao dwgc chuin bj dé cho phép do
t& bao khong cb dinh (0,5 mL cho phép do kha ning sdng sot propidi iodua (propidium
iotua-PI) va 0,5 mL cho phép do do Nile).

Céc té bao con lai dugc cb dinh bing formaldehyt 3,7% trong 30 phut. Sau
buéc ly tim tiép theo, tai tao huyén phu cac té bao bang 1,3 mL dung dich hoat dong
d6 Nile (1 pg/mL) va 1 trong 5 phat & nhiét d6 trong phong. Huyén phu té bao nay sau
d6 dugc rira hai 14n bang 3 mL PBS va ly tim bing 130 vong/phit trong 4 phit. Gan
b6 phan ndi va tai tao huyén phu cic t& bao niy bang 0,5 mL PBS va dugc giit cho

phép do do dong té bao.

Pé nhudm d6 Nile 0,5 mL mau té bao khong cb dinh, 50 pL dung dich do Nile
sit dung duogc ngay (10 pg/mL) dugc thém vio mdi miu. Giit cdc miu trén d4 lanh

trong 5 phat. Sau d6, ching dwoc rira mot 14n bang 4 mL PBS (4°C, 250x g trong 8
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phiit) va cudi cing tai tao huyén phu trong 400 L PBS va duoc gilt cho phép do do

dong té bao.

Cho phép do kha ning séﬁg sot, 12,5 pL dung dich PI sit dung ngay (10
ng/mL) dugc cho vao 0,5 mL dung dich huyén phii té bao khong cb dinh. Sau khi u 15
phut trén d4 lanh, cic miu nay duge do bang phép do dong té bao sir dung thiét bi do
dong té bao Coulter Epics XL/MCL.

Kha ning séng s6t cna cac t& bao nay ctia mdi miu dugc xac dinh bang phép do
do dong té bao do ham luong PI & kénh 2 (568-590 nm). Cac céng ngudng cho su
khac biét phy thudc huynh quang giita cac té bao sdng va chét dwgc x4c dinh dua trén
phén tich cic mAu d6i chimg méi truong nudi ciy té bao.

Chi cac miu c6 khd ning séng té bao 1a >= 90 % so v6i cic miu dbi chung
dugc phan tich sy tich lity phospholipit qua mirc. Pé phén tich miu ndy, mdi miu do
Nile (cac miu cb dinh va khong cé dinh) dugc do bing phép do dong té bao & kénh 1
(504-541 nm) va kénh 4 (660-680 nm).

Cho mdi kénh, cudng d6 huynh quang d6 Nile twong dbi ciia miu thir nghiém
dugc tinh todn so v6i cac mau ddi chimg va dwoc thé hién 13 phin trim cuong do
huynh quang d6i chimg. Panh gia tiém ning tao ra phospholipit va ndng do hiru hidu
thir nhit (first effect concentration-FEC) ctia hop chit thir nghiém dugc thuc hién tha
cong duya trén cudng d6 huynh quang & ca hai budc séng cho céc té bao cb dinh ciing

nhu céc té bao khong c¢b dinh.
Thir nghiém 1am giam AP trong ndo chudt kiéu dai (Thir nghiém 5)

Higu qua in vivo cta cc hop chét theo sang ché dugc chimg minh trong thir
nghiém lam gidm (sy gidm bét) AP trong ndo chudt kiéu dai, va dir liéu nay dugc trinh
bay trong bang 3. Cac con chudt kiéu dai duc Sprague-Dawley, tir 5 dén 6 tudn tudi,
dugc str dung dé chimg minh kha ning ca cac hop chét theo sang ché dé 1am giam
peptit amyloit trong ndo APl-x. Cac hop chét dugc dung thong qua éng qua duong
miéng trong 1% Polysorbate-80 va 0,5% Natrosol®, véi cac lidu dung don duge chi
dinh trong bang 3. Cac con vit bj giét 3 gir sau khi dung liéu nay, va cét 1y phén no,
cét riéng phén tiéu ndo va phan nio phai va trai va dugc 1am lanh nhanh trong nito

long.
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Nio ndy dugc 1am ddng nhét (5 thé tich cho mdi trong lugng) trong 20 mM
Tris-HCL, pH 8,5, 0,2% Triton-X100 dugc bd sung chit &rc ché proteaza (cOmplete,
Roche Applied Science) & 4°C st dung thiét bi ddng nhit Dounce thiy tinh. Ly tim
dich ddng nhét niy & tdc d6 120.000 vong/phut trong 60 phut & 4°C, va thu phin ndi
va phan tich Abl-x st dung thir nghiém mién dich c6 su phét hién phét quang hoa hoc

(Meso-Scale Discovery, Rockville, MD (MSD)).

Céc dia 96-16 streptavidin (MSD) dwgc phong bé trudc bing dung dich chét
chin A 5% (MSD) trong 1 gi& & nhiét d trong phong trén may lic tron va rira 4 1an
bang nudc mudi dém phosphat (phosphate buffered saline-PBS). Céc 16 nay dugc phu
truée bang 20 ng/l5 khang thé dugc biotinylat hoa SIG-39155 (Dong don tinh M3.2,
ddc hiéu cho axit amin tir 10-15 cuia AP chudt) trong 1 gio & nhiét 6 trong phong va
rira 4 1an bang PBS. Dé phén tich AP1-x, 25 ul dich dung giai no trong hodc AB1-40
tiéu chudn (8-500 pg/ml, c6 sb gia 2x) dugc U trong 1 gid & nhiét d§ trong phong kém
lic lién tyc. Céc 18 nay dugce rira 4 1an bang PBS, va 25 pl khang thé phat hién ( khéng
thé khang AB40 dwoc danh ddu Sulfo-TAG dugc cung cip boi MSD) dugc bd sung va
dugc G trong 1 gio & nhiét @ trong phong. Sau 4 14n rira bang PBS, 150 pl chit phan
ng phat hién phét quang héa hoc (Read Buffer T, MSD) dugc bd sung vao, va dia ndy
duoc doc trén thiét bi MSD Sector Imager 6000. Duong cong dinh c& dugc hiéu chinh
thanh md hinh hdi quy bén thong sb khong tuyén tinh, va cac ndéng do APl-x dugc
tinh toan cho mdi 15 chia dich dung giai ndo trong. Phin trim AP bi 1am giam duoc
tinh toan dwa trén su khac biét védi néng d6 AP trung binh thu dugc cho néo tir cac con

vat duogc xir 1y véi chi minh ta dugc.

Béng 1 thé hién c4c dic diém sau cia cac hop chit theo sang ché: tidm ning e
ché BACEI nhu dugc do trong thir nghiém 1, tim ning tc ché té bao nhu duge do
trong thir nghiém 2, sw rc ché hERG nhu dugc do trong thir nghiém 3, va ndng d6 cho
hidu qua thtr nhit (FEC) vé sy tich lily phospholipit qua mirc nhu dugc do trong thir
nghiém 4.

Bang 1. Céc dic diém sinh hoc cta cac hop chét theo sang ché

BACEIICy | TébioHd- | hERG %tcché | f‘s” }tll(‘)’llll li‘;y .y
Vi du nM APPwt ICs) nM @ 10 uM rrlzl'xc leC IpCsoun
(thtr nghiém 1) | (thir nghi€m 2) (thr nghi€ém 3) (thir nghiém 4)

-16-



19660

BACE1ICs, | TébioH4- | hERG %icché |  SwHehlly
Vi du M APPWtICs,nM | @ 10 uM phospholipit qua
(thirnghiém 1) | (thirnghigm2) | (thirnghigm3) | b o Y
1 1 0,76 8 200
2 g 0,29 2 200
3 10 0,57 9 > 200
4 5 0,28 0 > 400
5 8 0,90 7 200
6 1 1,24 35 200
7 2 1,42 8 400
8 5 0,49 16 > 200
9 9 1,90 16 400
10 9 1,12 38 200
11 4 0,35 6 > 400
12 3 1,10 1 400
13 9 0,92 18 200
14 5 0,12 20 > 200
15 1 0,11 11 200
16 1 0,20 6 200
17 14 0,89 12 > 200
18 9 1,02 17 > 400
19 6 0,40 8 400
20 i 0,28 8 > 400
21 5 0,48 24 400
2 8 0,26 9 > 400
23 12 0,18 16 > 200
2% 5 0,65 23 200
25 0,99 10 200
26 9 0,20 8 > 200
27 6 0,95 19 > 200
28 0,5 9 400
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BACE1ICs, | TébioH4- | hERG % irc ché hOSS” }tﬁ: 11‘? @
Vi du nM APPwt ICsy nM @ 10 uM Igac II?)E o Ipc un
) v A ) oA 9 PN 50
(tht nghiém 1) | (thtr nghiém 2) (thtr nghiém 3) (thir nghiém 4)
29 0,3 7 200

Béng 2 cung cép dit liéu thé hién ring cic hop chét nhét dinh theo sang ché co
céc gia tri irc ché ICs, thip hon dang ké trong thir nghiémenzym BACE] (tht nghiém
1) va trong thir nghiém Abeta t& bao (Thir nghiém 2) so véi céc hop chét so sanh nhit
dinh dugc mé ta trong tai liéu sang ché s6 WO 2010/105179.

Bang 2.
Céc hop chit theo sang ché Céc vi du so séanh:

o]

0
O A
HZN)/_N/:“.G HZNY / O HZNYN/"QJ 7’
N Nee L Ns Ny =0 N Na - \N " o)
X wo & " S o /
C\ \ UITe)

Vidu5 Vidu 14 Vidu 15

vi dy 281 trong tai li€u sang
ché s6 WO 2010/105179
BACE ICs, (thtr nghiém 1)
35 nM

Thir nghiém té bao H4 (thir
nghiém 2) 7.0 nM

hERG (thir nghiém 3) 16%
& nong d6 10 uM

H,N O—

Vidu7 N ?
vi du 259 trong tai li€u sang
ché s6 WO 2010/105179
BACE ICs, (thir nghiém 1)
49 nM
Thir nghiém t& bao-H4 (thir
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nghiém 2) 16 nM

o—
vi du 121 trong tai li¢u sang
ché s WO 2010/105179
BACE ICs, (thtr nghiém 1)
107 nM

Thir nghiém té bao-H4 (thir
nghiém 2) 16 nM

u,o
\

vi du 320 trong tai li€u sang
ché s6 WO 2010/105179
BACE ICs, (thir nghiém 1)
415 oM

Thir nghiém té bao-H4 (thir
nghiém 2) 16 nM

Kha ning cta céc hop chét theo sang ché dé 1am giam AP trong ndo dugc

chirg minh trong chudt kiéu dai, nhu duoc mo ta trong thir nghiém 5, va dit liéu hiru

hi¢u in vivo dugc trinh bay trong bang 3.

Béang 3.
Vidu |Liéu ding (mg/kg) % Giam AP
2 30 42
4 25 75
6 50 60
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Vidu |Lidu dung (mg/kg) % Giam A
8 25 37
9 25 37
12 25 39
13 30 47
14 25 67
15 25 62
17 25 70
18 25 56
20 25 73
21 50 59
22 12,5 45
23 25 68
26 25 71
28 12,5 30
29 25 78
Phwong phép diéu tri

Sang ché d& cap dén cac hop chat ma 14 hiru ich trong didu tri cac rdi loan hoic
c4c bénh duge dic trung boi cac su ling dong B-amyloit cao hodc cic mic B-amyloit
cao trong d6i tugng trong d6 sy {rc ché hoat tinh enzym B-secretaza (BACE1) 1a ¢ 1oi,
bao gém nhung khong bi gi¢i han dén diéu tri, lam thuyén giam hoic ngin ngira cac
1di loan thoéi hoa than kinh, céc rdi loan dugc dic trung bdi su suy gidm nhén thic sy
sa sut nhan thirc, bénh sa st tri tué, va cac bénh dugc déc trung bdi su tao ra cac khéi

ling dong B-amyloit hozic ddm rbi soi than kinh.

Cac hop chit theo sang ché 13 hitu ich dé diéu tri bénh Alzheimer, Trisomy 21
(Hoi ching Down), xuét huyét ndo di truyén cé ching thoai hoa dang tinh bot dang
Dutch (HCHWA-D), bénh sa st tri tué 130 suy, bénh thoai hod mach mau nio dang
tinh bd, bénh sa sut tri tué thoai hoa, bénh sa sut tri tué do tai bién mach mau néo va co
nguén géc thoai hoa, bénh sa sut tri tué li€én quan dén bénh Parkinson, bénh sa sut tri
tué lien quan dén bénh bai liét trén nhan tién trién, bénh sa sut tri tué lién quan dén
thoai hoa vo ndo va hach nén, thé Lewy lan toa kiéu bénh Alzheimer, thoai hoa diém
vang 130 suy uét (AMD), va ching glocom. Dang AMD “kh6”, ciing duoc biét 1a

"ching teo ving trung tdm", do ching teo 16p biéu mo sdc t0 vong mac dudi vong mac
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than kinh gidc quan, ma giy ra 1am giam tdm nhin do giam bd phan nhan sang (t& bao
hinh que va hinh nén) trong phén trung tdm cta méit. Khéng c6 duoc phim hoic diéu
tri bang phau thuit ndo hién nay sin c6 dé didu tri tinh trang bénh nay. Céc giai phép
didu tri sin c6 chi dén mirc (vi du, dugc goi ¥ boi Vién mit quéc gia (National Eye
Institute)) bao gdm sir dung bd sung vitamin c6 liéu lugng cao chét chéng oxy hoéa,
lutein va zeaxanthin, ma c6 thé 1am chim tién trinh thoai hoa gidc mac khd. Ching
glocom 12 bénh trong d6 4p suit dich bén trong mat gia ting, gay ra sy hu hai khong
thé phyc hdi v6i than kinh méat va 1am giam tim nhin. Abeta cting khoanh viing cac té
bao hach vdng mac chét theo chwong trinh trong chimg glocdm thi nghiém va gy ra
su chét té bao theo chwong trinh té bao hach vdng mac dang ké theo phwong thirc phu
thudc lié va thoi gian.

Do d6, sang ché dé cap dén hop chit hoidc mudi duge dung ciia n6 dé sir dung

lam dugc pham.

Béan mo ta mo ta viéc st dung hop chét trong diéu tri bénh va/hodc tinh trang

bénh trong d6 sy rc ché hoat tinh enzym B-secretaza (BACE1) 1a c6 l¢i trong didu tri.

Ban mo ta cling md ta viéc st dung hop chat trong dicu tri cac roi loan thoai
hoa than kinh, c4c 16i loan dugc dic trung bdi sy suy gidm nhan thirc sy sa sut nhin
thirc, bénh sa sit tri tué, va cac bénh duwoc dic trung boi sy san sinh cac khoi tich tu p-

amyloit hodic dam rdi soi than kinh.

Ban mo ta cling mo ta viéc st dung hop chét theo sang ché trong diéu tri bénh
Alzheimer, Trisomy 21 (hdi ching Down), xuit huyét ndo di truyén cé chimg thodi
héa dang tinh bot dang Dutch (HCHWA-D), bénh sa st tri tu¢ 1do suy, bénh thoéi hoa
mach mau nio dang tinh bd, bénh sa sht tri tué thoai hoa, bénh sa sut tri tué do tai bién
mach mau nio va cé nguén géc thoai hoa, bénh sa sut tri tu¢ lién quan dén bénh
Parkinson, bénh sa sut tri tué lién quan dén bénh bai 1iét trén nhan tién trién, bénh sa
sat tri tué lién quan dén thoai hoa vé ndo va hach nén, thé Lewy lan toa kiéu bénh
Alzheimer, AMD khd, va chirng glocom.

Béan mo ta cling mo ta phuong phap diéu tri rdi loan lién quan dén hoic co lién
hé vai hoat tinh BACE1 qué mirc & nguoi bénh can diéu tri bao gdm dung cho ngudi
bénh nay luong hop chét dugc bdc 16 hoic mudi dugc dung ctia n6. Ban mo ta ciing

md ta phuong phap dé tc ché hoat tinh BACE1 trong dbi twong cn wc ché, bao gbm
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dung cho d6i twong va/hodc tiép xtc thu thé ctia né voi lugng hiru hidu it nhit mot hop
chit dugc boc 16 hodc mudi dugc dung ciia nd. Ban mé ta ciing mé ta phuong phap
lam thuyén giam sy tich tu p-amyloit trong ddi twong can didu tri, bao gdm ding cho
dbi tugng nay luong hiru hiéu it nhét mot hop chit duge bdc 16 hodc mudi dugc dung
cta no.

Bin md ta cling md ta phuong phéap diéu trj ¢ diéu tri hodc 1am thuyén gidm
cac rbi loan gy ra do BACE] trong d6i twong cin didu tri bao gdm ding cho d6i
tugng nay luong hira hiéu hop chit theo sang ché dugc moé ta & ddy, hodc cac mubi

dugc dung ctia n6 hodc ché pham chira no.

Nhu dugc st dung & day, thudt ngit “d6i twong” va “ngudi bénh” co thé duge
st dung thay ddi cho nhau, va nghia 14 dong vat c6 vu can diéu tri, v/ du, vat nubdi
trong nha (vi du, chd, meo, va con vat tuong tu), dong vat trang trai (vi du, bo, lon,
ngua, cuu, dé va con vat tuong ty) va cac con vt thi nghiém (vi du, chudt kiéu dai,

chudt, chudt lang va con vét tuong tu). Thong thudng, ddi tugng 13 ngudi cin didu tri.

Nhu dugc st dung ¢ day, thudt ngit “diéu tri” hodc ‘viéc diéu tri” dé cap dén
viéc thu dugc hidu qua duoc 1y va/hodc sinh Iy mong mudn. Hidu qua c6 thé 12 phong
bénh (nghia la, lam giam kha ning co6 thé xay ra sy phét trién bénh hoic réi loan) hoic
diéu tri, bao g61n dat dugc mot phén hodc déng ké, mot hodc nhiéu két qua sau: lam
giam mot phﬁn hoiic toan bo muc do bénh, rdi loan hoic hdi ching; 1am thuyén giam
hodc céi thién hdi chung 1am sang hodc chi dinh lién quan dén r6i loan; hodc 1am cham,

uc ché hodc lam gidm kha nang c6 thé xay ra tién trién bénh, roi loan hodc hoi ching

\

nay.

Gi6i han liéu dung hop chét theo sang ché nay co thé 4p dung mdi ngay thuong
nim trong khoang tir 0,1 dén 3000 mg, wu tién 13 nim trong khoang tir 1 dén 2000 mg ,
vu tién hon 13 ndm trong khoang tir 10 dén 1000 mg, vu tién nhét 13, 50 hodc 500 mg.
M&i don vi lidu ding thudng chira tir 0,1 dén 1000 mg, wu tién 13 nim trong khoang tir
25 dén 250 mg.

Khéi luong hitu hiéu trong diéu tri thuc t& hodc lidu dung chira trj s& tit nhién
phu thudc vao céc yéu t6 duoc biét boi ngudi c6 hidu biét trung binh trong linh vurc
nhu do tudi va trong lwgng cua ngudi bénh, dudng dung va mirc d6 nghiém trong ctia

bénh. Trong trudong hop bit ky, cic sy két hop s& duge dung véi cac lidu dung va theo
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phuong thirc ma cho phép lugng hitu hiéu dé diéu tri dugc phén phdi dwa trén tinh

trang bénh duy nhét ctia ngudi bénh nay.
Céc duoc phim

Céc ché pham thich hop dé dung cac hop chit theo sang ché s& 1a hién nhién dbi
v6i ngudi ¢6 hiéu biét trung binh trong linh virc va bao gdm vi du vién nén, vién tron,
vién nang, thudc dan, thudc lidu lugng 16n, phién thubc hinh thoi, dung dich, xird, cdn
ngot, tii loc, thubc tiém, thube x0ng va bot, va céc ché phém tuong ty khac. Ham
lwgng (c4c) thanh phan hoat chit nén nim trong khoang tir 0,1 dén 95% trong lwong,

vu tién 14 ndm trong khoang tir 5 dén 90% trong luong tong s hop chit nay.

Céc vién nén thich hgp c6 thé thu duoc, vi du, bang cach tron mot hodc nhidu
cac hop chét theo séng ché véi cac ta duoc da biét, vi du cac chat pha lodng tro, cac
chét mang, chit lam 13, t4 dugc, chat hoat dong bé mit, chét g'fm két va/hodc chét lam

tron. Cac vién nén ndy c6 thé ciing bao gdm mot vai 16p.
Céc lidu phap két hop

Ban mé ta cling mé ta liéu phap két hop dé diéu tri hoic lam thuyén gidm bénh
hoic rdi loan dugc md ta & day. Li€u phap két hop bao gém dung hdn hop chira it nhét
mot hop chét theo sang ché v&i mot hodc nhiu chit duoc chon tir nhom, vi du, cac
chét Gc ché hodc cac chit diéu bién gamma-secretaza; cac chit tc ché su két tu
amyloit ngdn chén sy hinh thanh oligome Abeta hodc cac xo Abeta (vi du, ELND-005);
cac chit diéu bién bénh va/hodc bao vé thian kinh hoat dong tryc tiép hodc gian tiép;
cac chit chdng oxy hoa (vi du, vitamin E hoic ginkolit); cic chit chdng viém (vi dy,
cac chit tc ché Cox, NSAID c6 b sung thém hodc loai trir cac déc diém lam giam
Abeta); cic chit ac ché HMG-CoA reductaza (statin); cic chét wc ché
axetylcholinesteraza (vi du, donepezil, rivastigmin, tacrine, galantamin,; tacrin); cac
chét dbi khang thu thé NMDA (vi du, memantin); cac chit chu van thu thé AMPA; céac
chit diéu bién ting thy thé AMPA, AMPAKin, cac chat (rc ché tai hdp thu thy thé
monoamin, c4c chit diéu bién ndng d6 hodc giai phong cic chit din truyén thin kinh;
cac chit cam tng tiét hormon sinh truéng (vi dy, ibutamoren mesylat va capromorelin);
cac chét dbi khang thu thé CB-1 hoic cac chat chi van dao ngugce; cac chét khéng sinh
(vi dy, minoxyclin hodc rifampixin); cdc chit uc ché PDE2, PDE4, PDES, PDE9,
PDE10, c4c chit chu van ngugc thu thé GABAA, céc chit chii van thu thé GABAA,
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cac chat cha vén thu thé nicotin hodc cac chét chu van mot ph?m hoidc cac chit diéu
bién tang, chat chi vén thu thé alphadbeta2 nicotin hosic chit chii van mot phﬁn hoac
chit diéu bién ting, chit chi van thu thé alpha7 nicotin hodc chét chu vin mot phﬁn
" hodc chit didu bién tdng; cac chét ddi khang histamin H3, chit chu van 5 HT-4 hodc
chét chu van mot phén, chéit ddi khang SHT-6, cac chét dbi khang thu thé giai phong
adrenalin alpha2, cac chit ddi khéng canxi, cac chét chu van thu thé M1 muscarin hoac
chat chit van mot phin hoic chét didu bién ting, cac chat dbi khang thy thé M2
muscarin, cac chat d6i khang thu thé M4 muscarin, cac chit didu bién tang thy thé 5
glutamat metabotropic, cac chét chéng trdim cam, nhu xitalopram, fluoxetin, paroxetin,
sertralin va trazodon; cac chét chong lo au, nhu lorazepam va oxazepam; thudc chéng
loan than, nhu aripiprazol, clozapin, haloperidol, olanzapin, quetiapin, risperidon va
ziprasidon, va cac chat khdc ma diéu bién cac thy thé hodc cic enzym theo phuong
thirc sao cho hiéu qua va/hodc d9 an toan cia cac hop chét theo sang ché dugc gia ting
va/hodc giam thiéu cac tdc dung phu khong mong mudn. Cac hop chit theo sang ché
c6 thé cling duge sir dung két hop véi céc liéu phap mién dich (vf du, giy mién dich
chi dong Abeta hodc cac phan cta nd hoic giy mién dich bj dong cac khang thé
khang Abeta dugc lam gidng ngudi hodc cac thé nano) dé didu tri cac bénh va cac tinh

trang bénh duoc dé cap trén day.

Liéu phap két hop bao gém cung ding céc hop chét theo sang ché voi mot
hodc nhiéu chit khac, dung lan lugt hop chét nay va mot hodc nhiéu chit khac, dung
ché phém chura hop chit va mot hodc nhiéu chit khac, hoic dung déng thoi cac ché

phém tach bi¢t chira hop chét nay va mot hodc nhiéu chét khac.
Phén thi nghiém
Céc phuong phéap diéu ché hop chét

Céc hop chét theo sang ché co thé duoc diéu ché st dung cic phuong phap
thong thudng st dung cac chat phan ung san c6 va cac nguyén liéu ban dau. Cac chét
phan ng dugc sir dung trong diéu ché cac hop chit theo sang ché co thé thu dwgc trén
thi trudng hodic cé thé dugc didu ché bang cic quy trinh chuin duoc mé ta trong tai
liéu nay.

Céc phan tmg vi séng duoc thuc hién trong 10 phan tng CEM str dung hé théng
SP phat hién.
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Trong d6 dit lisu NMR dugc trinh bay, thu duwoc phd trong Varian -400 (400
MHz) va dugc thong béo 14 pham vi nhé hon ppm tir tetrametylsilan c6 mét sé proton,
cac s6 bdi va cic hang sb ghép dwoc chi dinh trong ngodic don cing véi tham chiéu

dén dung moéi duge dotori hoa.

Céc hop chéit dugc tinh ché bing phwong phap HPLC diéu ché co s¢ dugc mo
ta dudi day.

Phuong phap 1:

Pha di dong A: nudc c6 chira dung dich amoniac 0,05%; Pha di dong B: ACN;
Téc @ dong: 25 mL/phut; Phat hién: UV 220 nm / 254 nm; Cot: Phenomenex Gemini
C18 250*30mm*5um

Nhiét do cot: 30°C

Thoi gian theo phut %A %B

0,0 68 32
12,00 38 62
12,20 0 100
13,5 0 100
13,7 90 10
Phuong phap 2:

Pha di dong A: nudc c6 chira dung dich amoniac 0,05%; Pha di dong B: ACN;
Tbc do dong: 25 mL/phat; Phat hién: UV 220 nm / 254 nm; C6t: Durashell C18
250*30mm*5um; Nhiét do cot: 30°C
Thoi gian theo phut %A %B

0.0 67 33
12,00 47 53
12,20 0 100
13,5 0 100
13,7 90 10

Dir liéu LC-MS thu duoc béng cach str dung diéu kién séc ky nhu sau:
Hé théng HPLC: Waters ACQUITY; Cot: Waters ACQUITY CSH™ C18 1,7 uM
Cot bao vé: Waters Assy. Frit, 0,2uM, 2,1 mm; Nhiét d6 cot: 40°C
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Pha di dong: A: TFA: Nudc (1 : 1000, v:v) Pha di déng B: TFA: ACN (1: 1000, thé
tich:thé tich); Téc d6 dong: 0,65 mL/phit; Thé tich tiém: 2 pL; Thoi gian thu
dugc: khoang 1,5 phut.

Chuong trinh gradien:
Thoi gian (phut) B%
0 10
0,8 90
1,20 90
1,21 10

Céc thong s6 do phd khdi

Thiét bi do phd khéi: Waters SQD; Ion hoa: Ion hoéa phun dién tir duong
(Positive Electrospray Ionization-ESI); Ché d6 quét (100-1400 m/z trong mbi 0,2
gidy); Dién 4p mao din ES:3,5 kv; Pién 4p hinh nén ES: 25 v Nhiét 4o nguén 1 120
°C; Nhiét do hai lan solvat héa: 500 °C; Dong khi hoa tan: Thiét lap Nito 650 (L/h);
Dong khi hinh nén: Thiét 13p Nito 50 (L/h)

Vi du 10, budc 2, va phuong phap didu ché thay thé hop chit trung gian c6 cong thirc
38, budc 1 va 2, diéu kién sic ky nhu sau va thiét bi do dac duoc st dung:

Dit lidu LC-MS thu duoc bing cach sir dung diéu kién sic ky nhu sau:

Hé théng HPLC: Seri Agilent 1100
Cot: Zorax Eclipse XDB-C8, 2,1x50mm
Nhiét do cot: 35°C
Pha di dong: A: Axit formic : Nudc (1 : 1000, v:v)
B: Axit formic : ACN (1: 1000, v:v)
Chuong trinh gradien:
Thoi gian (phut) B%
0 5
3 95
4,5 95
5.0 5
Téc @6 dong: 0,60 mL/pht
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Thé tich tiém: 2 uL
Thoi gian giir: Khoang tir 1-4 phut
Thoi gian thu dugc:  Khodng 5 phut

Céc théng s do phd khdi

Thiét bj do phd khéi:  Agilent 77

Ion hoa Ion hoa phun dién tir dwong (ESI)

Ché d6 Quét (100-800 m/z trong mbi 0,2 gidy)
Dién 4p mao din ES:  3,5kv

Dién 4p hinhnéon ES: 25 v

Nhiét d6 ngudn 120 °C

Nhiét d6 hoa tan: 500°C

Dong khi hoa tan: Nito Thiét 1ap 650 (L/h)

Dong khi hinhnén:  Nito  Thiét 1ap 50 (L/h)

Vi du 27 didu kién séc ky nhw saus va thiét bj do dac dugc st dung:

Hé théng HPLC: Waters Alliance / Thiét bi phét hién-DA- va MS

Cot: Waters XBridge C18, 4,6 x 30 mm, 3,5 pm

Chuong trinh gradien: % Sol % Sol Dong Nhiét do
Thoi gian [phut] [H20,0,1%TFA] [Metanol]  [ml/phut] [°C]

0.0 95 5 4 60

1,6 0 100 4 60

1,85 0 100 4 60

1,9 95 5 4 60

Téach SFC va md ta dic diém dic trung ca cac hop chit dugc thyuc hién béng
phuong phép sau.

Phuong phép A:

Thiét bi: Thar SFC 80; Cot: AD 250mm*30mm, Sum; Pha di dong: A: CO, t6i
han, B: IPA (0.05% DEA), A: B =80:20 véi tc d6 60ml/phut; Nhiét do cot: 38°C; Ap
suét voi: 100 Bar; Nhiét dd voi: 60 °C; Nhiét 6 may co: 20 °C; Nhiét do tinh chinh:
25°C; Budc song: 220nm.
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Phuong phép B:

Thiétt bi: SEC MG2; Cot: OJ 250mm*30mm, Sum; Pha di dong: A: CO, t6i
han, B: MeOH (0,05% DEA), A:B =90:10 véi tbc d6 70ml/phat; Nhiét do cot: 38 °C;
Ap suét voi: 100 Bar; Nhiét d6 voi: 60 °C; Nhiét do may cd: 20 °C; Nhiét dd tinh
chinh: 25 °C; Buégc song: 220nm

Céc k¥ thuat sau, cac dung méi va cac chit phan ng ma c6 thé dugc dé cap

bang céc chit viet tdt sau ching:

Viét tit Nghia

ACN axetonitril

Boc tert-butoxy carbonyl hodc 7-butoxy carbonyl

nuéc mudi saturated aqueous NaCl

DCM metylen clorua

DIEA diisopropyl etyl amin

DMF dimetyl formamit

DMSO dimetyl sulfoxit

dppf 1,1-bis(diphenylphosphino)ferrocen

EDCI 1-(3-dimetylaminopropyl)-3-etylcarbodiiimit
hydroclorua

Etl etyl iotua

Et etyl

Et,0 etyl ete

EtOAc etyl axetat

EtOH etanol

HPLC Séc ky 16ng hiéu sut cao

LDA lithi diisopropylamit

MeOH metanol

Mel metyl iotua

Me metyl

Me,S dimetyl sulfua

MsCl metan sulfonyl clorua

NaOMe natri metoxit

PACLdppf 5§;i;z§1§i$?§?ylphosphino)feroxen]
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Viét tat Nghia
Pd2(dba); tris(dibenzylideneaxeton)dipalladi(0)
PE ete ddu mo
1t Nhiét d6 trong phong
SFC Séc ky 10ng siéu toi han
-BuOK kali tert butoxit
t-BuLi tert butyl lithi
t-BuNH,-BH3 Phurc hé tert butylamin-boran
-BuOOH tert butyl peroxit
TFA axit trifloaxetic
TFAA trifloaxit axetic anhydrua
THF tetrahydrofuran
TLC Séc ky 16p méng
Ti(OEt), titan tetraetoxit
Vidu 1

Budc 1: Piéu ché hop chit trung gian c6 cong thirc 3

tBuOK THF

metyl acrylat
DMF, CH3CH21

BuOK (31.8 g, 284 mmol, 1,1 duong luong) trong phin twong duong trong 30 phut,
sau d6 1am 4m hén hop nay dén nhiét o trong phong trong 1 gio va khudy trong 40
phut ¢ nhiét d§ trong phong. DMF (200mL) va EtI (74 g, 472 mmol) duogc bb sung
vao hdn hop phén Umg nay, va khudy & nhiét &6 trong phong qua dém. Loai bé THF
du6i 4p suit thip. Pha lodng phén du bing H,O (300 mL) va chiét bing EtOAc, c6

0
_Licl, omMso_ Br
© 140 °C \©:l§<:t
2 CO,Me
Hon hop chtta hop chit co cong thic 1 (50.0 g, 236 mmol) va metyl acrylat
(42.0 g, 472 mmol) trong THF khan (900 mL) dugc 1am lanh truéc ¢ 0°C va b sung t-
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dic @& thu duoc hop chit thd cé cong thic 2 (120.0 g). San phdm nay dwoc st dung

cho budc tiép theo.

Hdn hop chira hop chét c6 cong thirc 2 (120.0 g, 310 mmol) va LiCl (130.0 g,
3100 mmol) trong DMSO (900 mL) dwoc hdi luu qua dém. Ding phan tmg niy bing
nuée (3L) va chiét bing EtOAc (3 x 400 mL). Lam khé pha hitu co tach biét nay va co
dic dudi ap suét thip. Tinh ché phin du bang sic ky cot trén silicagel (ete diu mo:
EtOAc = 20:1) thu dwgc hop chét trung gian c6 cong thirc 3 (15 g, 20%).

'H NMR: (CDCL): § 7,91 (s, 1H), 7,74 (dd, J= 8,0 Hz, 1H), 7,41 (d, J = 8,0
Hz, 1H), 3,80 (s, 2H), 2,48-2,53 (m, 2H), 2,33-2,49 (m, 1H), 2,15-2,23 (m, 1H), 1,75-
1,95 (m, 4H), 1,21-1,40 (m, 1H), 0,88 (t, J = 8.0 Hz, 3H).

Budc 2: Didu ché hop chét trung gian c6 cong thirc 5

5 O NaH,DMF
r NaBH4 QO —m—m——
MeOH
3

Cho vao hon hgp chira THF ‘(20 mL) va MeOH (5 mL) & -78 °C hop chét trung
gian c6 cong thie 3 (6,0 g, 18,7 mmol), NaBH, (355 mg, 9,3 mmol) va CeCl;,7H,0
(70 mg, 0,19 mmol). Khudy hdn hop nay & -78 °C trong 20 phit, ding bang dung dich
NH,CI bdo hoa (30 mL), va chiét bang EtOAc (400 mL X 4). Gom c4c pha EtOAc nay
© va c6 dic d8 thu dugc hop chit thé c6 cong thirc 4 (6,5 g, chit tho).

Cho Mel (11.4 g, 80.0 mmol) vao hdn hop chira hop chét c6 cong thic 4 (6,5 g,
20,0 mmol) va NaH (3,2 g, 80,0 mmol) trong DMF (100 mL) ¢ 0°C. Khudy hén hop
nay & nhiét d6 trong phong qua dém. Dimng hdn hop nay bang H,0, chiét bang EtOAc,
6 dic dé thu duoc san phim thd, dugc tinh ché bang cot trén silicagel (chét rira giai:
ete ddu mo: etyl axetat tir 20: 1 dén 15: 1) thu dugc hop chit trung gian c6 cong thirc
5@3,5g, 56%).

LC-MS: tg = 1,315 phut, MS (ESI) m/z 339,1 [M-+H]".

'"H NMR: (CDCly): & 7,88 (s, 1H), 7,69 (dd, J= 8,4, 2,0 Hz, 1H), 7,31 (d, J =
8,4 Hz, 1H), 3,39 (s, 3H), 2,97 (s, 2H), 2,88-2,94 (m, 1H), 2,21-2,26 (m, 1H), 1,81-
1,87 (m, 1H), 1,70-1,78 (m, 1H), 1,40-1,59 (m, 4H), 1,12-1,39 (m, 2H), 0,88 (t, /= 8.0
Hz, 3H).
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Budc 3: Diéu ché hop chét trung gian co c()ng thiic 6A & 6B

9
o o HzN’:)\’< N’S:o /S/
S

hoi luu

Hdn hop chtra hop chét trung gian ¢6 cong thic 5 (3,5 g, 10,4 mmol) va titan
(IV) etoxit (23,7 g, 104 mmol) trong THF khé (40 mL) dwoc khudy & nhiét do trong
phong trong 1 gid. BS sung (S)-N-tert-butylsulfinamit (1,6 g, 11,6 mmol) va khudy
hdn hop phén tng ndy & 80°C duéi khi N, qua dém. Sau d6 hdn hop phéan tmg nay
dwoc 1am mét va bd sung nude (400 mL) va loc. Chiét 16p nuée ndy bing EtOAc (3 x
400 mL). Gom céc pha hitu co tach ra va lam khé va c6 dic duéi ap sudt thip. Tinh
ché phin du bing sic ky cot trén silicagel (ete diu mo: EtOAc = 20:1) va cac hop chét
dugc rira gidi theo trit tw sau thu dugc hop chét trung gian c6 cdng thic 6A (1,5 g,
33%) va 6B (1,5 g, 33%).

Budc 4: Diéu ché hop chit trung gian c6 cong thirc 7B

VS >l o
Osd 'S”” OEt
N-S 1) Li~__OEt H
Br: /\\ \H/ Br “l
\ OCHy ——————————» N\ 1OCHg
6B 78

Cho vao hén hop chira etoxy-eten (1,3 g, 17,0 mmol) trong THF khan (20 mL)
& -78°C dudi khi N,, b sung cin than ¢#BuLi (13,0 mL, 17,0 mmol, 1,3 M trong
hexan) va khudy trong 20 phit. Sau d6 khudy hdn hop thu dugce & 0°C trong 45 phut
nita. Cho vao hdn hop niy & -78°C, bd sung nhé giot hop chét trung gian c6 cong thirc
6B (1,5 g, 3,4 mmol) trong THF khan (20 mL) v& khudy trong 2,5 gi¢. Dimg phan tng
ndy bing NH,CI bdo hoa (50 mL) va chiét bang EtOAc (3 x 300 mL). Gom c4c pha
hitu co nay va c6 déc thu dugc phﬁn du va dugc tinh ché bﬁmg cot trén silicagel (ete

diu mo: EtOAc = 20: 1) thu dugc hop chét trung gian c6 cong thirc 7B (1,2 g, 69%).

Budc 5: Diéu ché hop chit trung gian c6 cong thirc 8B
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/ /O
S/ OEt

OEt
HN i. Og, CHyCly, -78 °C HN,
'OCH3 o 'OCH3
ii. DMS, -78°C dén nhlet

do trong phong

Hop chét trung gian c6 cong thirc 7B (1,2 g, 2,4 mmol) dugc bd sung véio
DCM: MeOH (5:1, 20 mL), 1am lanh hdn hop nay dén -78°C va thdi khi ozon qua hdn
hop nay trong 20 phat. Sau d6 thdi N, vao hdn hop nay va xir Iy bing Me,S & -78 °C.
Sau d6 @& 4m phan tmg niy dén nhiét d¢ trong phong va khudy trong 3 gid. Loai bo
dung mdi dudi didu kién chin khong, tinh ché phin du bing TLC didu ché (ete diu
mé: EtOAc = 3: 1) thu dugc hop chit c6 cong thirc 8B (860 mg, 70%).

LC-MS: tg = 1,351 phat, MS (ESI) m/z 516.1 [M+H]".

Budc 6: Diéu ché hop chit trung gian c6 cong thirc 9B

)
ﬂ 34 OFt

HN, o
PO HCI 4M trong dioxan B

*10OCH3 >

Br:

8B 9B

Cho vao hop chit c6 cong thic 8B (860 mg, 1,7 mmol) trong MeOH (10 mL)
dung dich HCI 4M trong dioxan (2 mL). Khudy hén hop thu dugc trong 30 phut. Loai
b6 dung méi dudi 4p suit thép thu dugc hop chit thd cé cong thirc 9B (800 mg). Phan

con lai dugce sir dung cho bude tiép theo khong céan tinh ché tiép.

Budc 7: Piéu ché hop chit trung gian c6 cong thirc 10B

OEt OEt
HoN, /=0
B Zn(CN),, Pd(dba),

o 'OCH3
Zn, dppf, DMF

Br

4
o

9B 10B
Huyén phu chira hop chét c6 cong thic 9B (500 mg, 1,9 mmol), Zn(CN), (300
mg, 2,6 mmol), Pdy(dba); (150 mg, 0,16 mmol), dppf (160 mg, 0,32 mmol) va bot Zn
(60 mg, 0,9 mmol) trong DMF (15 mL) dugc gia nhiét dudi 120°C trong 3 gio trong 10
phan tng vi song CEM. Cb dic hén hop ndy duéi didu kién chan khong va tinh ché
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phén du bing cot trén silicagel (chét rira giai: ete ddu mo: EtOAc tir 20: 1 dén 8: 1)
thu duoc hop chit c6 cong thirc 10B (150 mg, 40%).

Budc 8: Piéu ché hop chét trung gian c6 cong thirc 11B

OEt EtO
SCN o}
NC HzN," - O csa NC ‘%, 3
\ 1I0CHy ——2 \ "1OCH;z
NaHCO;,
10B 11B

B6 sung hop chit trung gian c6 cong thirc 10B (150 mg, 0,42 mmol) vio DCM
(10 mL), H,O (10 mL) va NaCHO; (350 mg, 4,2 mmol). Cho vido hdén hgp niy
thiophosgen (100 mg, 0,84 mmol) kém khudy manh, va khudy trong 50 phit & nhiét do
trong phong va chiét bing DCM (3 x 40 mL). Rira 16p hitu co bing nude mudi (2 x
40 mL), 1am kho va loai bo dung méi dudi 4p sudt thap thu dwgc hop chit thd c6 cong
thirc 11B (150 g, 93%), ma duogc sir dung cho budc tiép theo khong can tinh ché tiép.
Budc 9: Didu ché hop chit trung gian c6 cong thirc 12B

N=
ay,
N N
N, 0
128

EtO
SCN o} N Y
NC -l ¢ EjN/\NH? NC. 0
\ MOCHy — 2~ o
1B

Cho vao hdn hop chira hop chit cé cong thirc 11B (150 mg, 0,39 mmol) trong
THF (5 mL) 2-aminometylpyrimidin (67 mg, 0,78 mmol) va TEA (395 mg, 3,90

/
*1OCH3

mmol). Khuiy hdn hop nay qua dém & nhiét d trong phong. Pha lodng phan tmg nay
béng nuéc va chiét bing EtOAc (30 mL). Tinh ché phin du bang sic ky cot (ete dau
mo: etyl axetat = 10: 1) d& thu dwgc hop chét c6 cong thirc 12B (100 mg, 70%).
LC-MS: tg = 1,204 phat MS (ESI) m/z 462,2 [M+H]".

Budc 1: Pidu ché hop chit néu & Vi du 1
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Hop chét c6 cong thirc 12B (100 mg, 0,22 mmol) trong MeOH (10 mL) va
NH,OH (3 mL) dwoc bd sung sau d6 dén t-BuO,H (1 mL). Sau khi bd sung, khudy
hon hop nay & nhiét d trong phong trong 24 gio. Dé dimg hdn hop nay bang dung
dich Na,S,05 (0,5 mL) bao hoa. Phin du nay dugc tdch phan doan giira EtOAc (20
mL) va H,O (10 mL). T4ch 1ép hitu co ndy va rira bang nuéc mubi (10 mL), lam kho,
loc va c6 dic dudi diéu kién chan khong. Tinh ché phin du bing HPLC (phuong phap
1) thu dwoc hop chit theo Vi du 1 (14.60 mg, 15%).
LC-MS: tg = 0,933 phat, MS (ESI) m/z 445,2 [M+H]".
'H NMR: (CD;0D): § 8,74 (d, J= 5,2 Hz, 2H), 7,61 (dd, J= 7,6, 1,6 Hz, 1H), 7,52 (s,
1H), 7,45 (d, J= 8,0 Hz, 1H), 7,35 (t, J = 5,2 Hz, 1H), 4,94 (s, 2H), 3,38 (s, 3H), 3,17
(s, 2H), 2,80-2,87 (m, 1H), 2,08-2,13 (m, 1H), 1,90-1,94 (m, 1H), 1,38-1,85 (m, 2H),
1,22-1,39 (m, 3H), 1,12-1,18 (m, 2H), 0,76 (t, J= 8,0 Hz, 3H).

Vidy2
0O
el
2 IN
N 0
NN g
-llo\

Hop chét nay duogc diéu ché tir hop chit trung gian c6 cong thirc 10B tir Vi du 1 nhu

duogc thé hién trong so d6 dudi day:

OEt s 13 BocHN /—<:>O TFA/DCM H,N /—CO
3 Boc. A N nhiét 46 N
S H H N . (o) N Nia (o]

3 . /\Q) AR W / trong phong "X N, -
EDCI, DIEA, DMF, nhiét \ \

. do trong phong 1 Example 2

Vidu 2

Budc 1: Didu ché hop chit trung gian c6 cong thirc 13

Cho vao dung dich khudy chira thiourea (23 g, 302 mmol) trong THF (5.0 L)
dudi khi argon & 0°C natri hydrua (29,9 g, 755 mmol, 60% trong dau v6 co). Sau 5
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phit, bo bé ¢4, va khudy hdn hop phéan tmg nay & nhiét d6 trong phong trong 10 phut.
Lam lanh lai hdn hop nay dén 0°C, bd sung di-tert-butyl dicarbonat (138 g, 635
mmol), va bd bé da sau 30 phit khudy & nhiét d6 nay. Khudy hd nhdo thu duoc trong
2 gid nita & nhiét d6 trong phong. Sau d6 ding phan mg ndy bang dung dich nuéc
bdo hoa NaCHO; (500 mL). Ré6t hdn hgp phan tmg nay vio trong nudc (5.0 L) va
chiét bang EtOAc (3 x 2.0 L). Lam khé 16p hitu co gom dugc, loc, va ¢ dic trong
didu kién chan khong thu duoc hop chét trung gian c6 cong thirc 13 (80 g, 96%) 1a

chit rin mau tring, ma duoc st dung cho budrc tiép theo khong cin tinh ché tiép.

Cho NaH (60% trong diu vé co, 720 mg, 18.0 mmol) vao hdn hop chira hop
chét trung gian c6 cong thic 13 (4,14 g, 15.0 mmol) va THF khan (300 mL) & 0°C.
Khudy hén hop phan tmg nidy & 0°C trong 1 gid, sau d6 bd sung TFAA
(3,47g/2,33mL, 16,5 mmol) va tiép tuc khudy trong 1 gid nita. Sau d6, bd sung 4-
(aminometyl)tetrahydropyran (2,5 g, 16,5 mmol) va Et;N (3,03 g/4,16 mL, 30.0
mmol) trong THF khan (130 mL) va khudy phan tng thu dugc & nhiét d6 trong phong
qua dém. BS sung H,O (150 mL) dé ding phan tng nay va chiét hdn hop niy bing
EtOAc (3 x 200 mL). Lam kho céc 16p hitu co gom duogc, va loai bé dung méi dudi
ap sut thip. Tinh ché phin du bing séc ky c6t nhanh thu dwgc hop chit c6 cong thirc
13 (3,54 g, 86%) 1a chét rin mau tring.

LCMS: tg = 0,973 phut; MS (ESI) m/z 219 [M-t-Bu]".

Budc 2: Didu ché hop chét trung gian c6 cong thirc 14

Cho hop chit c6 cong thirc 13 (2,3 g, 8,4 mmol), EDCI (2,5 g, 14,0 mmol) va
DIEA (1,7 g, 14,0 mmol) vao hdn hop chira hop chit c¢6 cong thiac 10B (2,5 g, 7,0
mmol) trong 30 mL DMF. Khuiy hdn hop ndy & nhiét dd trong phong qua dém.
Chiét bing EtOAc (3 x 80 mL), rira bang nuéc mudi (3 x 50 mL), 1am kho va loai bo
dung moi dudi 4p sudt thap. Tinh ché phin du bang sic ky cot (ete ddu mo: etyl axetat
= 5: 1) thu dwoc hop chét ¢ cong thuc 14 (2,7 g, 75%).
LC-MS: tg = 0,972 phut, MS (ESI) m/z 495,3 [M-t-Bu]".

Budc 3: Diéu ché hop chét néu trong Vi du 2
Cho TFA (6 mL) vao hdn hop chira hop chit trung gian c6 cong thic 14 (2,7 g,
4,9 mmol) trong DCM (30 mL). Sau khi bb sung, khudy hén hgp nay & nhiét d6 trong
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phong trong 1 gio. Piéu chinh hdn hop phan tmg nay bang dung dich NaCHO; dén pH
8.0-9.0. Cb dic 16p hitu co ndy dudi p sudt thip. Tinh ché phan du bing sic ky cot
(ete diu mo: etyl axetat = 1: 1) thu dwgc hop chét theo Vi du 2 (1,83 g, 83%) 1a chit

ran mau trang.

LC-MS: t = 0,897 phit, MS (ESI) m/z 451,2 [M+H] .

'H-NMR: (CD,0D): § 7,66 (dd, J= 8,0, 1,6 Hz, 1H), 7,51 (d, J=7,6 Hz, 1H), 7,33 (s,
1H), 3,92-3,98 (m, 2H), 3,37-3,43 (m, 7H), 3,20 (m, 2H), 2,78-2,83 (m, 1H), 2,16-2,20
(m, 1H), 1,87-2,03 (m, 1H), 1,71-1,77 (m, 1H), 1,58-1,62 (m, 1H), 1,51-1,54 (m, 2H),
1,28-1,37 (m, 7H), 1,09-1,10 (m, 1H), 0,76 (t, J = 7,6 Hz, 3H).

Vidu3

Diéu ché hop chit trung gian c6 cong thirc 18

(0] OH F . F
MeMgBr DAST, CH,Cl, HCl-dioxan
NHBoc ———> NHBoc ———> NHBoc ——
\O/U\/ THF >|\/ -78 °C-r.t. )\/NHZ HCI
15 16 17 18

Budc 1: Bidu ché hop chit trung gian c6 cong thirc 16

Hdn hop chira hop chét c6 cong thire 15 (2.0 g, 10,6 mmol) trong THF khan (20
mL) dugc bd sung vao dung dich chira metyl magié bromua (14 mL, 42 mmol, 3.0 M
trong Et,0) & -30 °C dudi khi nito. Khuiy hdn hop nay & -30 °C trong 4 gio, va sau d6
dimg bing cach bd sung nudc (40 mL) va dung dich nuéc HCI (50 mL, 1 M) kém
khudy & 0°C. Téch hdn hop nay, va chiét 16p nuéc ndy bang EtOAc (2 x 50 mL). Ria
céc 16p hiru co gom dugc bang nudc mudi (2 x 50 mL), lam kho, loc va co dic dudi
didu kién chan khong thu duoc hop chét trung gian thd c6 cong thic 16 (2,1 g, 100%
tho) 14 dau khong mau, ma dugc st dung tryc tiép trong budc tiép theo khong can tinh

r
A

ché.
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'H NMR: (CDCly): § 4,97 (br, 1H), 3,10 (s, 2H), 2,17 (br, 1H), 1,44 (s, 9H), 1,20 (s,
6H).

Budc 2: Didu ché hop chit trung gian c6 cong thirc 17

Cho DAST (2,3 mL, 17,4 mmol) vao hdn hop chira hop chét trung gian c6 cong
thirc 16 (3,0 g, 15,9 mmol, thd) trong DCM khan (50 mL) & -78°C duéi khi nito.
Khudy hdn hop nay & -78 °C trong 1 gid, va 1am 4m dén nhiét d6 trong phong qua
dém. Lam lanh hdn hop nay dén 0°C, va dimng bang cich bd sung 16p nude bio hoa
NaCHO; (30 mL) kém khudy chidm & 0°C. Téch hdn hop nay, va chiét 16p nudc nay
bing DCM (2x 20 mL). Rira céc 16p hiru co gom dugc bang nude mubi (2 x 30 mL),
1am khd, loc va c6 dic dudi didu kién chan khong thu dwgc hop chét trung gian thd cb
cong thirc 17 (2,5 g, 76% thd), ma dugce sir dung truc tiép trong budc tiép theo khong
can tinh ché.
'H NMR: (CDCL): 6 4,82 (br, 1H), 3,30-3,35 (d, J = 6,0 Hz, 1H), 3,24-3,26 (d, J = 6,0
Hz, 1H), 1,44 (s, 9H), 1,37 (s, 3H), 1,35 (s, 3H).
F NMR: (CDCl; 400 MHz): 6 -144,93.

Budc 3: Bidu ché hop chit trung gian c6 cong thirc 18

Cho hdn hop chira HCl-dioxan (10 mL, 40 mmol, 4 M trong dioxan) vao hén
hop chtra hop chét trung gian c6 cong thirc 17 (2.0 g, 10,5 mmol, thd) trong DCM
khan (10 mL) kém khudy. Khuiy hdn hop niy & nhiét d§ trong phong trong 2 gid sau
d6 ¢6 dic dung méi nay dud6i didu kién chan khong. Rira phin du nay bang hén hop
chita DCM: ete diu mé (1:1) (3 x 10 mL), va thu két tha va 1am kho duéi diéu kién
chan khong dé thu duge hop chét tho c6 cong thiac 18 (1,1 g), ma dugc sir dung truc
tiép trong budc tiép theo khong can tinh ché tiép.
'H NMR: (CD;0D): 6 3,15-3,25 (d, J= 20,0 Hz, 2H), 1,51 (s, 3H), 1,48 (s, 3H),
F NMR: (CDCl; 400 MHz): 6 -147,59.
Vidu3
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Hop chét theo Vi du 3 duoc didu ché tir hop chét trung gian c6 cong thirc 11B
tir vi du 1 theo quy trinh twong ty nhu trong Vi du 1 va sit dung hop chit trung gian c6

cong thuc 18 trong budc 9 cia vi du 1.

LC-MS: tg = 1,12 phut, MS (ESI) m/z 427 [M+H]".

'H-NMR: (CD;0D) 6 7,65 (dd, 1H, J = 8, 2 Hz), 7,51 (d, 1H, J = 8 Hz), 7,31 (s, 1H),
3,72 (dd, 2H, J = 22, 4 Hz), 3,37 (s, 3H), 3,20 (ap q, 2H, J = 16 Hz), 2,82 (m, 1H),
2,18 (m, 1H), 1,90 (m, 1H), 1,79-1,70 (m, 1H), 1,52-11,22 (m, 10H), 1,21-1,09 (m,
1H), 0,77 (t, 3H, J =7 Hz).

Vidu4

Diéu ché hop chit trung gian c6 cong thirc 25

0 HO CN F OH
ridin NaBH
clonon HF/Py idi « fg
0 2-Propanol:H,0=4:1 0O

19 22
E OMs F NH,
MsCl, Et;N _NaNg fg _ Pdc
—_—-—->
o NaHCO3 0
23 24 25

Budc 1: Didu ché hop chit trung gian c6 cong thirc 20

Khuiy hén hop chira dihydro-2H-pyran-4(3H)-on (19, 50.0 g, 500 mmol) va 2-
cloaxetonitril (35.0 g , 350 mmol) trong tert-butanol (50 mL) trong 30 phut. Cho vao
hdn hop ndy dung dich chira +-BuOK (60 g, 550 mmol) trong tert-butanol (500 mL)
trong 40 phut. Khudy hdn hop phin ing niy & nhiét d trong phong trong 16 gio. Pha
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loding bang nuéc va dimg bing 10% HCL. C6 dic hdn hop phan tng nay dén mot phin
ba thé tich ban dau cia n6, va chiét bing dietyl ete bon l4n. Rira cac 16p hitu co gom
duoc bﬁng nuéc mubi, 1am kho qua MgSOy, loc, va c6 diac thu dugc hop chét trung
gian c6 cong thie 20 (57 g), ma dugc st dung tryc tiép trong budc tiép theo khong cin
tinh che.

Budc 2: Didu ché hop chit trung gian c6 cong thic 21

Hop chét trung gian c6 cong thirc 20 (57 g) dugc trén vé6i diclometan (200 mL)
trong chai polypropylen. Lam lanh chai ndy dén 0 °C va b sung tir tir hydro florua-
pyridin 70% (50 mL). Lam 4m hdn hop nay dén nhiét d6 trong phong qua dém. Pha
long hén hop phan @ng ndy bang etyl axetat (500 mL) va 16t vao trong dung dich
nudc bdo hoa NaCHO;. NaCHO; rin bd sung dugc st dung dé trung hoa hdn hop nay
cén than cho t6i ngimg ndi bot. Tach 16p hiru co, va chiét 16p nudc nay bang etyl
axetat (3 x 500 mL). Rtra cac 16p hiru co gom duogc bang dung dich nuéc HCI 1%,
nuée mudi, 1am kho (MgSO0s,), loc va cd dic thu duoc hop chét trung gian thd c6 cong

thie 21 (54 g), ma dugc st dung truc tip trong budc tiép theo khong can tinh ché tiép.

'H NMR: (CDCL): § 4,37 (m, 2H), 3,96-2,70 (m, 4H), 1,97 — 1,81 (m, 4H).

Budc 3: Didu ché hop chét trung gian c6 cong thirc 22

Cho natri borohydrua (20 g, 509 mmol)vao hén hgp chira hop chét trung gian
c6 cong thic 21 (54 g; 340 mmol) trong 2-propanol (1000 mL) va nuéc (250 mL) &
0°C. Khudy hén hop niy va lam 4m dén nhiét d6 trong phong trong 3 gid. Dung phan
mg nay bing axeton, va khudy trong 1 gi® nita. Tach dich 16ng trong ra khoi chét rin
b%lng cach gan. EtOAc bd dugc str dung dé rira chét rin nay, va duoc gan. Co dic
dung dich hitu co gom lai ndy. Tinh ché phin con lai bing sic ky cot nhanh trén
silicagel rira giai bang 5-20% EtOAc trong hexan thu dugc hop chét trung gian co
cong thirc 22 (22 g, 40% cho 3 budc) 14 chét 1ong.

'H NMR: (CDCLy): 8:3,82-3,77 (m, 4H), 3,72-3,52 (dd, J = 20,8, 6,4 Hz, 2H), 2,69,
1H), 1,82-1,60 (m, 4H).

Budc 4: Didu ché hop chét trung gian c6 cong thirc 23
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Cho MsCl (25,8 g, 225 mmol) vao hén hop chira hop chét trung gian c6 cong
thac 22 (20 g, 150 mmol) va trietylamin (22,7 g, 225 mmol) trong DCM (200 mL) ¢ 0
°C. Khudy hén hop ndy & nhiét d6 trong phong trong 2 gid, va sau d6 bd sung nude.
Chiét 16p nudc ndy bang DCM (2 x 200 mL). Lam kho va loai bé dung méi thu dugc
hop chét trung gian thé ¢ cong thirc 23 (30 g, 100%), ma dwgc st dung cho budc tiép
theo khong cin tinh ché tiép.

'H NMR: (CDCL): 8:4,22 (d, J = 20,0 Hz, 2H), 3,87-3,82 (m, 4H), 3,06(s, 3H), 1,88-
1,68 (m, 4H).

Budc 5: Pidu ché hop chét trung gian c6 cong thirc 24

Cho NaN; (16 g, 250 mmol) va NaCHO; (9.3 mg, 100 mmol) vao hdn hop chira
hop chét trung gian c6 cong thirc 23 (10 g, 47 mmol) véi DMF (150 mL) & 120 °C.
Khudy hén hop niay & 120°C trong 20 gid, ding phan ng nay bing nudc, chiét bang
EtOAc (2 x 300 mL). Lam khé va loai bé dung méi dudi didu kién chan khong thu
dugc hop chat trung gian thd c6 cong thirc 24 (8 g), ma dugce st dung cho bude tiép
theo khong cin tinh ché tiép.
Budc 6: Diéu ché hop chit trung gian c6 cong thic 25

Cho Pd/C (0.8 g, ham lugng 10%) viao hén hop chita hop chét trung gian c6
cong thirc 24 (8 g, 50 mmol) trong etyl axetat (100 mL) dudi khi nito, loai bo khi hdn
hop nay va dugce trao dbi véi hydro trong 3 lan. Khudy hén hop cubi cing nay & nhiét
d6 trong phong dudi moi truong khi hydro 1 atm trong 24 gid. Loc bd chét xuc tac
thong qua miéng loc Celite® va rira bang EtOAc (2 x 50 mL). Cb déc dich loc gom lai
duéi 4p suét thip thu dugc hop chét trung gian c6 cong thirc 25 (5,3 g, 80%). 'H

NMR: (CD;0D): & 3,83-3,79 (m, 4H), 2,76-2,71 (d, J = 8,0 Hz, 2H), 1,83-1,65 (m,
4H),
19 NMR: (CD;0D, 400 MHz ) 5: -169,66.

Vidu4
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Hop chét theo Vi du 4 dugc didu ché tir hop chét trung gian c6 cong thirc 11B
theo quy trinh twong tw nhu duge mé ta trong vi du 1 sir dung hop chit trung gian c6
cong thirc 25 thay vi 2-pyrimidylmetanamin trong budce 9.

LC-MS: tg = 0,98 phiit, MS (ESI) m/z 469 [M+H]".

'H-NMR: (CD;0D) & 7,64 (d, 1H, J = 8 Hz), 7,50 (d, 1H, ] = 8 Hz), 7,31 (s, 1H), 3,84-
3,65 (m, 6H), 3,36 (s, 3H), 3,19 (ap q, 2H, J = 16 Hz), 2,81 (m, 1H), 2,17 (m, 1H),
1,89-1,66 (m, 6H), 1,50-1,37 (m, 3H), 1,34 (m, 2H), 1,20-1,11 (m, 1H), 0,76 (t, 3H, J
= § Hz).

ViduS5

Budc 4: Piéu ché hop chét trung gian c6 cong thirc 7A

s ﬂ"'s//OOEt
N-S=o 1) Li<__OEt N
Br / < \”/ Br %, R
N IOCHy ————————» \ -1OCH3

6A

7A

Cho nhé giot +-BuLi (13.0 mL, 17.0 mmol, 1,3 M trong hexan) vao hén hop
chira etoxyeten (1,3 g, 17.0 mmol) trong THF khan (20 mL) ¢ -78 °C dudi khi N, va
khudy hdn hop nay trong 20 phiit. Sau d6 khudy hdn hop thu duge ¢ 0 °C trong 45
phiit nira va bd sung hop chét co cong thirc 6A (1,5 g, 3,4 mmol) trong THF khan (20
mL) va khudy trong 2,5 gié. Dung phan tng nay bﬁng_NH4Cl bado hoa (50 mL) va
chiét bang EtOAc (3 x 300 mL). Gom céc pha hitu co ndy va cd dic thu dugc san
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phim thd. Tinh ché bing cot trén silicagel (ete diu mé: EtOAc= 20: 1) thu dugc hop
chit co cong thirc 7A (1,2 g, 69%) ma duoc sir dung cho bude tiép theo.

Budc 5: Didu ché hop chét trung gian ¢ cong thirc 8A

>l"'s|’/00Et

HN,,

Br i 03, CHzclz, -78 °C Br
"'OCH3 7'
ii. DMS, tr -780C dén

7A nhiét d6 trong phong

Hon hop chira hop chit c6 cong thic 7A (1,2 g, 2,4 mmol) trong DCM: MeOH
= 5:1 (20 mL), dwugc l1am lanh dén -78 °C va thdi khi ozon qua hén horp nay trong 20
phat. Thdi vao hdn hop nay khi N, va xir 1y bang Me,S (5 mL) & -78 °C, sau d6 1am
4m dén nhiét do trong phong va khudy trong 3 giod. Loai bd dung méi dudi diéu kién
chan khéng, tinh ché phin du bing TLC diéu ché (ete ddu mé: EtOAc= 3: 1) thu duoc
hop chét co cong thirc 8A (860 mg, 70%). LC-MS: tz = 1,333 phit; MS (ESI) m/z
516,1 [M+H]".
Budc 6: Didu ché hop chit trung gian c6 cong thirc 9A

Br

HCl 4M trong Dioxan 3.

L -

+1OCHg >

8A

Cho dung dich HCI 4M trong dioxan (2 mL) vao hdn hop chira hop chét co
cong thirc 8A (860 mg, 1,7 mmol) trong MeOH (10 mL). Khuiy hén hop thu dugc
trong 30 phat ¢ nhiét d§ trong phong. Loai bé dung mo6i duédi ap sut thap thu dugc
hop chit thé cé cong thirc 9A (800 mg) ma duge sir dung cho budc tiép theo khong
can tinh ché tiép. LC-MS: tg = 0.976 min; MS (ESI) m/z 361,1 [M+H] .

Budc 7: Diéu ché hop chit trung gian c6 cong thirc 10A
OEt OEt

Zn(CN),, Pd(dba); C

Zn, dppf, DMF

"'OCH3

9A 10A
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Hdn hop chira hop chit c6 cong thirc 9A (500 mg, 1,9 mmol), Zn(CN), (300
mg, 2,6 mmol), Pdy(dba); (150 mg, 0,16 mmol), dppf (160 mg, 0,32 mmol) va bdt Zn
(60 mg, 0,9 mmol) trong DMF (15 mL) dwgc gia nhiét dén 120°C trong 3 gi¢ trong 10
phan ting vi song CEM. C6 dic hdn hop nay dudi diéu kién chin khong va tinh ché
phan du bang cot trén silicagel (chét rira giai: ete ddu mo: EtOAc tir 20: 1 dén 8: 1) thu
dugc hop chét co cong thirc 10A (300 mg, 40%). LC-MS: tg = 0,880; MS (ESI) m/z
308,1 [M+H]".

Budc 8: Piéu ché hop chét trung gian c6 cong thirc 11A
OEt OEt

cSCly
NaH003

10A 11A

Cho thiophosgen (180 mg, 1,68 mmol) vao hdn hop chira hop chét c6 cong thirc
10A (300 mg, 0,84 mmol) trong DCM (10 mL), H,O (10 mL) va NaCHO; (655 mg,
8,4 mmol). Khudy hén hop nay trong 50 phut, sau d6 chiét bang DCM (3 x 40 mL),
rira bing nuéc mudi (2 x 40 mL), 1am khé va loai bé dung méi dudi 4p suét thip thu
dugc hop chit thd co cong thirc 11A (300 g,), ma dugc st dung cho budc tiép theo
khong cin tinh ché tiép.

Budc 9: Biéu ché hop chit trung gian c6 cong thirc 12A

12A

1A

Hop chit c6 cong thirc 11A (200 mg, 0,50 mmol) trong THF (10 mL) dugc bd
sung vao R-(2-aminometyl)tetrahydrofuran (61mg, 0,6 mmol) va trietylamin (2 mL,
5.0 mmol). Khudy hdn hop nay & nhiét 6 trong phong qua dém. Pha lodng phén tmg
nay bing nudc va chiét bang EtOAc (30 mL). Tinh ché phin du bang sic ky cot (ete
diu mo: EtOAc= 10: 1) thu dugc hop chét c6 cong thirc 12A (180 mg, 79%).
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Budc 10: Diéu ché hop chit cia vi du 5

. )
N
HN,

O t-BUOOH

)
"0 NHg-H,0

12A

Cho dung dich chita #BuO,H (1 mL, 9M trong hexan) vao hdn hop chira hop
chit trung gian c6 cong thic 12A (250 mg, 0,54 mmol) trong MeOH (10 mL) va
NH,OH (3 mL) v& khuiy & nhiét d6 trong phong trong 24 gid. Dung phan Gng nay
bing Na,S,0; bio hoa (0,5 mL). Phan doan phin dw nay giita EtOAc (20 mL) va H,O
(10 mL). Téch 16p hitu co ndy va rira béng nudc mudi (10 mL), 1am khé, loc va cb dic
dudi didu kién chan khéng. Tinh ché phin du bing HPLC (phuong phap 1) thu dugc
Vidu 5 (89.10 mg, 52%).

LC-MS: tR = 0,971 phuat, MS (ESI) m/z 437,2 [M+H]".

'H NMR: (CD;OD): & 7,60 (dd, J= 8,0, 1,6 Hz, 1H), 7,46 (d, J=7,6 Hz, 1H), 7,28 (s,
1H), 4,08-4,01 (m, 1H), 3,63-3,90 (m, 4H), 3,33 (s, 3H), 3,09-3,20 (m, 2H), 2,74-2,79
(m, 1H), 1,80-2,06 (m, 5H), 1,65-1,78 (m, 1H), 1,55-1,64 (m, 2H), 1,29-1,35 (m, 3H),
1,07-1,29 (m, 1H), 0,89-0,96 (m, 1H), 0,85 (t, J= 7,6 Hz, 3H).

Vidu6

Budc 1: Didu ché hop chit trung gian c6 cong thic 27

tBuOK, THF metyl

lat
acryla _Licl, DMSO_ Br
DMF, CH3I 140 °C
CO,Me

Binh 3 L duogc lam kho bﬁng 10 duwoc nap 6-brom-1-indanon (100 g, 473,38
mmol), metyl acrylat (86,4 g, 90 mL, 995 mmol, 2,1 duong lugng) va THF khan (800
mL), ngdm binh nay trong bé nude d4 lanh va khudy. Ban ddu, bd sung cdn than
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tBuOK (0,5g), sau 2 phiit, b6 sung phan tBuOK (0,5g) thir hai. Loai bo bé lanh va bd
sung phin con lai tBuOK (63 g) theo c4c phin bing nhau trong 20 phut (tong sb 64 g,
568,6 mmol, 1,2 duong lugng). Khudy hén hop nay trong 2 gior nita & nhiét do trong
phong. DMF (240 mL) dugc bd sung vao hén hop phan tng nay, sau d6 dén Mel
(134,6 g, 60 mL, 947,6 mmol, 2.0 duong hrong) va khudy hdn hop nay trong 2 gio:
nita. Ding phan ting ndy bang dung dich axit xitric 10%. Sau d6, c¢6 dic hdn hop phan
mg nay dudi ap suét thip dé loai bo hiu hét dung méi truée khi dwoc loc. Rura banh
nay bang nudc, sau d6 dén MeOH thu dugc hop chat trung gian thd c6 cong thirc 26
(200 g) duoc sir dung truc tiép trong bude tiép theo.

_LiOHH,0 |
THF/HZO =1:1
26 COzMe

Cho LiOH.H,O (92 g, 2190 mmol, 4.0 duong luong) vao dung dich chira hop
chit c6 cong thirc 26 (200 g, 547,6 mmol, thd) trong THF/H,O (1,8 L/1,8 L). Khudy
hdn hop nay trong 16 gid & nhiét dd trong phong va sau dé trong 12 gid & 70°C. Cb
dic hdn hop phéan tng ndy dudi quy trinh khir @€ loai bé THF va loc. Rira banh nay
bing H,0, va sau d6 khudy bing MeOH (50 mL) trong it phut va loc lai, va rira bing
khdi lwong bd sung MeOH (50 mL). Thu thap chit rin nay thu dugc hop chét trung
gian c6 cong thic 27 (75 g, 51,7%).

Budc 2: Didu ché hop chit trung gian c6 cong thirc 29

0
Br\@[gczz NaBHy, CeCla7H;O \Céq NeH, DMF \Céq
THF / MeOH (4/1), 78 °C

27

Nap vao binh ba cd CeCl;.7H,0 (1,2 g, 3,3 mmol) va MeOH khan (60 mL)
dudi khi nito va khudy thu duge dung dich trong. B6 sung hop chit c6 cong thirc 27
(10.0 g, 32,6 mmol) va THF khan (240 mL) duéi khi ni to, 1am lanh hdn hop nay
xudng dén -78 °C. Bb sung NaBH, (0,4 g, 13.0 mmol) & -78 °C duéi khi nito kém
khudy manh. Khudy hdn hop nay & -78 °C trong 20 phat. Hon hop phan tng nay dugc
dimg bang cach bd sung nudc NH,Cl bio hoa (100 mL) va H,O (200 mL) & -78 °C

kém khudy. D& hdn hop nay 4m tir tir dén nhiét d6 moéi truong. Chiét hdn hop niy
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bang EtOAc (3 x 150 mL). Rira cac 16p hitu co gom duge bang H,O (2 x 200 mL),
nude mudi (2 x 200 mL), 1dm khé, loc va c6 dic dudi diéu kién chan khong, tinh ché
phén du bing sic ky cot trén silicagel rira giai bang ete ddu mo: EtOAc (tir 20: 1 dén
3: 1) thu duoc hop chét trung gian c6 cong thirc 28 (7,5 g, 75%). LC-Ms: tg = 3,195
phiit: MS (EST) m/z 311.0 [M+H]".

'H NMR: (CDCly): 6 7,59 (s, 1H), 7,22-7,25 (d, J = 8,4 Hz, 1H), 7,08 (s, 1H), 6,88-
6,91 (dd, /=24, 8,4 Hz, 1H), 6,80-6,81 (d, J=2,4 Hz, 1H), 5,84 (s, 1H), 4,87 (s, 2H),
4,31-4,36 (m, 2H), 3,50-3,55 (q, J = 6,8 Hz, 2H), 3,15-3,25 (m, 1H), 3,09-3,14 (d, J =
15,6 Hz, 1H), 3,00-3,06 (d, J = 15,2 Hz, 1H), 1,90-2,10 (m, 3H), 1,25-1,50 (m, 5H),
1,15-1,25 (t, J= 6,4 Hz, 3H).

NaH, CHyl  Br
WIOH ———

1OCH3
DMF

Cho NaH (60% trong dau vo co, 0,96 g, 40 mmol) vao hdn hop chira hop chit
c6 cong thirc 28 (6,18 g, 20 mmol) trong DMF (20 mL) & 0 °C. Sau d6 khudy hdn hop
nay & 0 °C trong 2 gid, sau d6 Mel (3,5 mL) dwoc bd sung vao hdn hop nay va khudy
qua dém. Pha lodng hdn hop niy bing EtOAc (40 mL) va H,O (40 mL), chiét bang
EtOAc (2 x 60 mL). Lam kho cac pha hitu co gom dugc va loai bd dung méi thu dugc
hop chét trung gian c6 cong thic 29 (5.0 g).

Budc 2: Pidu ché hop chét trung gian c6 cong thirc 30A & 30B

(S)-+-BuSONH,
T|(OEt
10OMe IOMe  + 11OMe

Cho Ti(OEt)4 (35.0 g, 153 mmol) vao dung dich chira hop chét trung gian c6
coéng thire 29 (5.0 g, 15,3 mmol) trong THF (100 mL). Sau khi dugc khudy & nhiét do
trong phong trong 1 gid, bd sung (S)-N-tert-butylsulfinamit (7,4 g, 61,2 mmol). Khudy
hén hop phan tmg ny & nhiét d6 hdi lru qua dém va phan doan hén hop ndy gitta H,0
(80 mL) va EtOAc (80 mL). Loc hdn hop nay va chiét dich loc nay bing EtOAc (3 X
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80 mL). Rira cac 16p hitu co gom duoc bang nudc mudi (50 mL), 1am khd va co dic
dén phan du nay. Tinh ché phin du bing sic ky cot trén silicagel (ete ddu mo: EtOAc
= 20:1) dugc rira giai theo trat ty sau thu duoc hop chit trung gian c cong thuc 30A
(1,6 g,35%) va 30B (1,4 g, 33%).

Diéu ché hop chét néu trong vi du 6

A\
H,N /_<;_>
N

rN
N'.

Hop chit trung gian co cong thire 30A dugc didu ché tiép nhu dugc mé ta trong
cac bude tir 4 dén 10 trong Vi du 5. Trong budc 9, 2-aminometylpyrimidin dugc sir
dung thay vi R-(2-aminometyl)tetrahydrofuran.

LC-MS: tR = 1,05 MS (ESI) m/z 431,4 [M+H] .

'H NMR: (CD;0D): § 8,78 (d, J= 4,8 Hz, 2H), 7,76 (s, 1H), 7,75 (dd, J= 6,0, 1,6 Hz,
1H), 7,56 (d, J= 8,4 Hz, 1H) 7,44 (t, J= 5,2 Hz 1H), 5,16 (m, 2H), 3,38 (s, 3H), 3,24
(m, 2H), 2,79 (m, 1H), 2,15 (m, 1H), 1,74 (m, 1H), 1,65 (d, J= 6,8 Hz, 1H), 1,39-1,57
(m, 4H), 0,99 (d, J= 6,4 Hz, 3H).

Vidu7

Hop chit nay dugc didu ché bang quy trinh twong tw nhu dugc md ti trong Vi
du 6. Hop chét trung gian c6 cong thirc 30A duoc didu ché tiép nhu dwoc mo ta trong
Vi du 1 théng qua cac budc tir 4 dén 10. (2-metoxy) etylamin dugc st dung trong
budc 9 sau d6 dén qué trinh 6xy hoa nhu duge md ti trong budc 10 thu dwoc hop chit
theo Vidu 7.

LC-MS: tR = 1,08 phat, MS (ESI) m/z 397 [M+H] .
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'H NMR: (CD;0D) § 7,74 (d, 1H, J = 8 Hz), 7,63 (d, 1H, ] = 1 Hz), 7,57 (d, 1H, T =8
Hz), 4,02-3,95 (m, 1H), 3,89-3,83 (m, 1H), 3,54 (m, 2H), 3,36 (s, 3H), 3,35 (s, 3H),
3,24 (ap q, 2H, J = 16 Hz)), 2,75 (m, 1H), 2,10 (m, 1H), 1,79 (dt, 1H, J = 13, 2 Hz),
1,56 (m, 1H), 1,41 (m, 3H), 1,14 (t, 1H, J = 13 Hz), 1,01 (d, 3H, J = 6 Hz).

Hop chét nay dugc didu ché bang quy trinh twong tw nhur duge mé ta trong Vi
du 6. (3-metyloxetan-3-yl)metanamin dugc st dung nhu dugc mo ta trong Vi du 1
trong budc 9 sau d6 dén qua trinh 6xy héa nhu duge mé t trong bude 10 thu dugc
hop chét theo Vi du 8.
LC-MS: tR = 0,930 phut, MS (ESI) m/z 423.0 [M+H]".
'H NMR: (CD;OD): ¢ 7,66-7,64 (d, J = 7,2 Hz, 1H), 7,51-7,49 (d, J = 7,6 Hz, 1H),
7,34 (s, 1H), 4,72-4,67 (m, 2H), 4,29-4,25 (m, 2H), 3,74-3,59 (m, 2H), 3,37 (s, 3H),
3,25-3,14 (m, 2H), 2,74-2,67 (m, 1H), 2,08-2,03 (m, 1H), 1,80-1,53 (m, 3H), 1,30 (m,
5H), 1,08 (m, 1H), 0,90 (m, 3H).

Vidu9

Hop chét ndy dugc didu ché bing quy trinh tuong ty nhu dugc mo ta trong Vi
du 6. 4-(aminometyl)pyrimidin dwgc st dung nhu dugc mo ta trong Vi du 1 trong
bude 9, sau d6 dén qua trinh 6xy héa nhu dugc moé ta trong budc 10 in Vi du 6 thu
dugc hop chit theo Vi du 9.

LCMS: tg = 0,88 phut, MS (ESI) m/z 431,2 [M+H]".
'H NMR: (CD;0D): 6 9,05 (s, 1H), 8,70-8,71 (d, J= 5,2 Hz, 1H), 7,60-7,62 (d, J= 7,6
Hz, 1H), 7,44-7,47 (m, 3H), 4,86 (s, 2H), 3,35 (s, 3H), 3,10-3,20 (q, 2H), 2,70-2,71
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(m, 1H), 2,04-2,06 (m, 1H), 1,70 (m, 2H), 1,491 (m, 1H), 1,30-1,33 (m, 2H), 1,15-1,18
(m, 1H), 0,95-0,96 (d, J = 6,0 Hz, 3H).

Vidu 10

Budc 1: Diéu ché hgp chat trung gian c6 cong thic 32
1) KOtBu, THF 0°C @én -
O nhiét d¢ trong phong 0 (¢] CO,Me

Br. 2) metyl methacrylat Br CO,Me Br
L > — o |—
3) metyl acryiat L
1

4) Mel

‘ COoMe
LOHH0_
THE, H,0

Cho +-BuOK (58,5 g, 521,2 mmol, 1,1 duong lugng) vao hén hgp chira 6-brom-
indan-1-on (100,00 g, 473,8 mmol) trong THF khan (1 L) & 0°C, 2 phit sau d6, lam

4m hdn hop nay 1én dén nhiét 6 trong phong va khudy trong 10 phit nira trudc khi bd
sung metyl methacrylat (49,8 g, 53,2 mL, 497,5 mmol, 1,05 duong lugng) trong mot
phén. Sau 2 gio, metyl acrylat (49,0 g, 51,2 mL, 568,6 mmol, 1,2 duong lugng) dugce
bd sung vao hdn hop phan ng nay. Sau 3 gid & nhiét do trong phong, Mel (101 g,
44,3 mL, 710,7 mmol, 1,5 dwong lugng) dugc bd sung vao hdn hop phan tmg nay, va
it khudy trong 16 gio. B4 sung H,O (1 L) sau d6 dén LiOH.H,0 (79,5 g, 1895,2 mmol,
4,0 dwong lwong), khudy hdn hop nay trong 28 gid & nhiét d6 trong phong. Loai bd
THF duéi 4p suit thip. Pha lodng phan du bang H,0O (1 L) va loc, ria bang H,O cho
t6i khi trung hoa dich loc ndy. San phim nay dugc rira bang MeOH thu dugc 50g hop

chét trung gian cé cong thirc 32.

Budc 2: Biéu ché hop chit trung gian c6 cong thirc 33
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NaBH,CN, FeCl, _ o'
CH,CN

“1OH  +

33 33A

Cho NaBH;CN (29,4 g, 367,1 mmol, 2,5 duong lugng) vao hén hop chira hop
chét trung gian c6 cong thic 32 (60,0 g, 186,9 mmol) va FeCl; (33,0 g, 205,5 mmol,
1,1 dwong lugng) trong THF (600 mL) & 0°C. Lam 4m hdn hop nay dén nhiét do trong
phong va khudy trong 1 gié & nhiét do trong phong. Ding phén tng nay bang cach bd
sung nudc va loai bd THF dudi didu kién chan khong. Chiét bang DCM (3 x 200 mL).
Céc pha hitu co gom dugc dugc rira baing H,0 va nuée mudi, 1am kho, va ¢ dic dudi
didu kién chan khéng thu dugc san phim thd, dwoc tinh ché bing sic ky cot trén
silicagel dé tao ra hop chét ¢ cong thirc 33 (25,2 g, 42%) va 33A (12.0 g).

LC-MS: R = 1,239 phat, MS (ESI) m/z 323,1 [M+H] .

'H-NMR (CDCl3): &: 7,889-7,894 (s, 1H), 7,671-7,696 (d, 1H), 7,311-7,332 (d, 1H),
3,605 (s, 1H), 2,981 (s, 2H), 1,769-1,797 (m, 4H), 1,072-1,082 (m, 2H), 1,019-1,056
(m, 6H). |

Budc 2: Phuong phap didu ché khac hop chét trung gian ¢ cong thirc 33

t-BuNH,-BH, o

Br
FeCI3 WOH

33

Hdn hop chira FeCl; (6.0 g, 37.0 mmol) véi toluen (60 mL) duoc 1am lanh dén
0°C. Hon hop chira hop chét ¢ cong thic 32 (11,9 g, 37.0 mmol) trong THF (48 mL)
sau d6 dugc cho vao hén hop nay. Khudy hdn hop nay trong 5 phat & 0°C va sau d6
13m lanh dén -10°C. Dung dich chtra --BuNH,-BH; (3,5 g, 40,7 mmol) trong THF (12
mL) duoc bd sung nho giot vao hdn hop phan tng niy & -10°C. Khudy hén hgp phan
tg nay & khoang -10°C trong 30 phit, dirng bing dung dich HC1 6N (10 mL), khudy
& khoang 0°C trong 30 phut, va sau do lam 4m dén nhiét d6 trong phong. C6 dic hdn
hop nay dé loai bé THF, va bd sung toluen (60 mL). Loai bd 16p nuéc, va pha hitu co
duqc‘n’ra bing nudc (3 x 60 mL). C6 dic pha hitu co nady dén mot phan hai thé tich,
gia nhiét &én 50°C thu dwgc dung dich, va sau d6 1am lanh dén 0°C trong 1 gio va -

duogc gilt & 0°C trong 1 gid. Loc chét ran va rira bang toluen (12 mL) lanh (0°C), va
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duoc 1am khé duéi diéu kién chan khong thu duoc hop chét c6 cong thirc 33 (9,93 g,
83%). '
LC-MS: tR = 2,36 phut, MS (ESI) m/z 323.0/325.0 [M+H]"

Budc 3: Piu ché hop chét trung gian c6 cong thirc 34

o)

NaH, Mel. DME B
—

.11OH

33

- Cho NaH (5.0 g, 123,8 mmol, 2.0 duong luong) vao hdn hop chira hop chét c6
cong thie 33 (20.0 g, 61,9 mmol) v6i DMF (200 mL) & 0°C. Sau d6 khudy hdn hop
ndy trong 15 phit & 0°C va bd sung Mel (17,6 g, 123,8 mmol, 2.0 dwong luong) &
0°C. Sau d6 n6 duoc 1lam 4m dén nhiét do trong phong va khudy trong 1,5 gio & nhiét
d6 trong phong. Dimg hdn hop nay bang H,O va chiét bang EtOAc. Rira cac pha hitu
co gom duogc béng H,0 va nudc mubi, 1am kho, cd dic dé thu dugc san phém tho,
dugc tinh ché bing cot trén slicagel (chat rira giai: ete ddu mé: EtOAc tir 100/1 dén
5/1) thu duoc hop chit trung gian c6 cong thirc 34 (20 g, 96,2%).

Budc 4: Diéu ché hop chét trung gian c6 cong thirc 35

o
o -
NHj j< Br 9

Ti(OEt),, THF, hoi luu hdi lwu

35

Hbn hop chira hop chit c6 cong thire 34 (20.0 g, 59,3 mmol) va titan (IV) etoxit
(108,2 g, 474,4 mmol) trong THF khé (200 ml) dugc khudy & nhiét d6 trong phong
trong 1 gid. B6 sung (S)-N-tert-butylsulfinamit (29 g, 237,2 mmol). Khudy hdn hop
phén tng nay & 80 °C dudi khi N, qua dém. Sau d6 hdn hop phéan tmg ndy dugc lam
mét va bd sung nudc (400 ml). Loc hdn hgp nay va chiét 16p nuéc niy bing EtOAc (3

x 400 mL). Pha hitu co riéng biét dugc lam kho va cé ddc dudi ap suit thap thu duogc
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san pham tho. Tinh ché phin du bing séc ky cot trén silicagel (ete diu mé: EtOAc=

20:1) thu dugc hop chit trung gian c6 cong thirc 35 (18,4 g, 70,5%).

Budc 5: Diéu ché hop chét trung gian ¢ cong thirc 36

N’S\\ .
Br T o) 10 dwong lwong Etyl vinyl ete g,
R O/ 5 dwong lwong t-Buli
ol . -
THF,-78 C
35 36 36A

t-BuLi (131 mL, 170,3 mmol, 1,3 M trong hexan) dwgc bd sung nho giot vao
dung dich chra etyl vinyl ete (12,3 g, 170,3 mmol, 5,0 duong lugng) trong THF khan
(100 mL) & -78°C duéi N, va khudy trong 20 phut. Sau d6 khudy hdn hop thu dwugc & 0
°C trong 45 phit nita. Lam lanh lai dung dich nay dén -78 °C va bd sung nho giot hop
chit c6 cong thire 35 (15.0 g, 34,1 mmol) trong THF khan (50 mL) va khudy hdn hop
ndy trong 2 gid & -78 °C. Hon hop phan tng niy duogc ding bang NH,CI bio hoa (50
mL) v chiét bdng EtOAc (3 x 300 mL). Pha hitu co dugc c6 dic thu dugc phan du,
dugce tinh ché bang silica gel sic ky cot thu duge hop chit trung gian c6 cong thiic 36
(11 g, 64,7%) va 36A (1,441 g, &6 tinh khiét 100%).
LC-MS tR = 5,676 phit; MS (ESI) m/z 514,2 [M+H]".
'H-NMR (CD;0D): § 7,546 (s, 1H), 7,454-7,479 (d, 1H), 7,208-7,228 (d, 1H), 4,620-
4,755 (d, 1H), 4,373-4,381 (m, 1H),4,048-4,055 (m, 1H), 3,844-3,903 (m, 2H), 3,458-
3,474 (s, 3H), 2,986-3,000 (m, 2H), 2,326-2,377 (m, 1H), 1,969-2,001 (m, 1H), 1,671
(s, 1H), 1,457-1,520 (t, J = 12 Hz, 3H),1,373-1,408 (m, 2H), 1,328 (s, 9H), 1,169-
1,278 (m, 5H), 1,073-1,106(d, 3H).

Budc 5: Didu ché hop chét trung gian c6 cong thic 37

i 03, CH20|2, -78°C Br

ii. DMS, tir -78°C dén .
nhiét d6 trong phong
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Hon hop chira hop chét trung gian c6 cong thirc 36 (4,8 g, 9,37 mmol) trong
DCM:MeOH = 5:1 (40 mL), dugc 1am lanh dén -78°C va thdi khi ozon qua hdn hop
ndy trong 20 phit. Sau d6 thdi vao hdn hop nay N, va xir 1y bing Me,S (10 mL) & -78
°C, sau d6 1am 4m dén nhiét d6 trong phong va khudy trong 3 gi®. Loai bo dung moi
duéi diéu kién chan khéng, tinh ché phin du bing sic ky cot trén silicagel (ete dau
mé: EtOAc= 20:1 dén 8:1) thu dugc hop chit trung gian c6 coéng thuc 37 (3.5 g,
72.9%). '

LC-MS tR = 1,297 phut; MS (ESI) m/z 516,1 [M+H]+.

'H NMR (CDCly): § 7,84 (s, 1H), 7,42-7,44 (d, ] = 8,0 Hz, 1H), 7,09-7,11 (d, J = 8,0
Hz, 1H), 4,40 (s, 1H), 4,26-4,39 (m, 2H), 3,44 (s, 3H), 2,93-2,97 (d, J = 15,6 Hz, 1H),
2,70-2,74 (d, J = 15,2 Hz, 1H), 2,22-2,30 (t, J = 10,0 Hz, 1H), 1,75-1,79 (m, 1H), 1,61-
1,66 (m, 1H), 1,54-1,57 (m, 2H),
1,32-1,38 (m, 4H), 1,14 (s, 9H), 1,06-1,08 (d, J = 6,0 Hz, 3H), 0,89-0,91 (d, J = 6,0
Hz, 3H), 0,67-0,74 (m, 1H).

Budc 6: Diéu ché hop chit trung gian c6 cong thirc 38

Br HN,, 0 HCI 4M trong Dioxan 3,
"‘OCHg -

37

Cho dung dich HCI 4M trong dioxan (2 mL) vao hop chét c6 cong thirc 37 (860
mg, 1,7 mmol) trong MeOH (10 mL). Khuiy hn hop thu dugc trong 30 phit. Loai bd
dung méi dudi ap suét thip thu dugc hop chit trung gian thd c6 cong thic 38 (800
mg). Phin con lai ndy dugc st dung cho bude tiép theo khong cén tinh ché tiép.

Phuong phép khéc diéu ché hop chit trung gian c6 cong thirc 38

Budc 1: Didu ché hop chit trung gian c6 cong thirc 39

2
N\\'SI OEt
N CN<
Br / OEt
""OMe ™| pA, THF 'nOMe
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Hon hop chira hop chit trung gian c6 cong thuc 6 (5.00 g, 11,4 mmol),
dietoxyaxetonitril (3,5 mL, 24,4 mmol) va THF (50 mL) dwoc 1am lanh dén -7°C va
duoc xir ly nhd giot béng LDA (250 mL, 45,0 mmol, 1,8M trong
THF/heptan/etylbenzen). Khudy hén hop nay & tir -7 dén -2°C trong 2 gio, va sau do
dimg bang nudc (50 mL) va dung dich nuéc NH,CI bo hoa (25 mL). B& sung hexan
(100 mL), va tach cac 16p ndy. Rira 16p hiru co niy bing nudc, nude mudi, va duge cd
dic dé thu duoc hop chét trung gian thd co cong thirc 39 (9.00 g, 139%) ma dugc st
dung tryc tiép trong budc tiép theo.

LC-MS: tR = 3.74 phat, MS (ESI) m/z 523.2/525.2 [M-OEt+H]"
Budc 2: Diéu ché hop chit trung gian c6 cong thic 38

HCI, H,0
EtOH

—_—

75°C

“10OMe

Hon hop chira hop chét trung gian c6 cong thirc 39 trén day (9.00 g, 11,4 mmol)
trong EtOH (30 mL) dugc xu 1y bang dung dich HC1 6N (20 mL). Hon hop phén tng
nay dugc gia nhiét & 75°C trong 24 gi¢ va dugc lam mat dén nhiét d6 trong phong.
Chiét phan tmg nay béng toluen (50 mL), va pha chita nuéc sau d6 dugce bazo hoa dén
pH = 8 bing dung dich NaOH 2N (~60 mL). B sung toluen (100 mL), va khudy va
tdch cac 16p nay. Lép hitu co nay dugce rua bang dung dich nuéc NaCHO; va nuéc
mudi va ¢6 dic. B6 sung hexan va c6 dic dung dich nay lai thu dugce hop chét trung
gian tho c6 cong thirc 38 (3,47 g, 74%) ma dugc su dung truc tiép trong budc tiép
theo. LC-MS: tR = 0.86 phit, MS (ESI) m/z 410,2/412,2 [M+H]"

Budc 7: Didu ché hop chit trung gian c6 cong thirc 40

Ot OFt
H.N, A=0 HN, /=0
Br. X & Zn(CN),, Pd(dba)s NC
«wQOCH; ————————» «OCHj3
Zn, dppf, DMF
38 40
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Hop chit trung gian c6 cong thirc 40 duge diéu ché theo phwong phap twong tu
nhu dugc mé ta trong budc 7 cta phuong phap diéu ché hop chét trung gian c6 cong

thirc 10A. N6 duoc st dung truc tiép trong budc tiép theo.

Budc 8: Piéu ché hop chét trung gian c6 cong thirc 41

N82CO3
«nOCHg
CSCl,, DCM

40

Hop chit trung gian c6 cong thic 41 dugc diéu ché theo phwong phép tuong tu
nhu dugc mb ta trong budc 8 ciia phuong phép diéu ché hop chit trung gian c6 cong
thirc 11A. Hop chét trung gian thd c6 cong thirc 41 duge st dung truc tiép trong budc
tiép theo.

Budc 9: Diu ché hop chét trung gian c6 cong thirc 42

N:(‘NHZ
S\\//N
F
/ —_—

"O O Thr

NS

41

Hop chét trung gian c6 cong thirc 42 dwgc didu ché theo phuwong phap twong tw
nhu duge mb ta trong budc 9 ctia phuong phap didu ché hop chat trung gian c6 cong
thirc 12A. Hop chét trung gian thd ¢ cong thirc 42 duoc sir dung truc tiép trong budc
tiép theo.

Budc 10: Piéu ché hop hop chit néu trong vi du 10
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Cho NH;-H,0 (1 mL) va fert-butyl hydroperoxit (1 mL) vao dung dich chira
hop chit trung gian c6 cong thirc 42 (400 mg, 0,8 mmol) trong EtOH (8 mL). Sau khi
b sung, khudy hdn hop nay & nhiét do trong phong trong 12 gio. Loai bo dung moi
bang cach 1am bay hoi dudi diéu kién chin khéong. Tinh ché phin du bing phuong
phap HPLC diéu ché 1 thu dwoc hop chit néu trong Vi du 6 (65.0 mg, hiéu suét 20%).
LC-Ms: tg = 0,945 phut, MS (ESI) m/z 463,2 [M+H] ".

'H NMR: (CD;0D) & 8,65-8,70 (s, 2H), 7,60-7,65 (d, J = 7,2 Hz, 1H), 7,45-7,55 (m,
2H), 4,95-5,00 (s, 2H), 3,40-3,45 (s, 3H), 3,10-3,20 (m, 2H), 2,30-2,40 (m, 1H), 1,70-
1,80 (m, 3H), 1,45-1,55 (m, 1H), 1,25-1,35 (m, 2H), 0,90-1,00 (m, 6H).

F NMR (400 MHz, MeOD): -141,57

Vidu 11

Hop chit theo Vi du 11 dwoc didu ché cho mdi quy trinh dugc mé ta trong Vi
du 10. Trong budc 9, (3-metyloxetan-3-yl) metanamin dugc st dung thay vi (5-
flopyrimidin)-2-metylamin dé thu dugc hop chit theo Vi du 11
LC-MS: tg = 0,96 phit, MS (ESI) m/z 437 [M+H] "
'H NMR: (CD;0D): & 7,75 (dd, J = 7,6, 1,6 Hz, 1H), 7,68 (d, J = 1,6 Hz, 1H), 7,56 (d,
J=17,6 Hz, 1H), 4,60 (d, J = 6,4 Hz, 2H), 4,32 (dd, J = 8,0, 6,4 Hz, 2H), 3,97 (d, ] =
15,6 Hz, 1H), 3,69 (d, J = 15,6 Hz, 1H), 3,44 (s, 3H), 3,25 (m, 2H), 2,44 (t, J = 10,0
Hz, 1H), 1,81-1,75 (m, 2H), 1,67 (m, 1H), 1,41 (s, 3H), 1,36 (m, 1H), 1,30-1,21 (m,
2H), 1,07 (d, J = 6,4 Hz, 3H), 0,98 (d, J = 6,4 Hz, 3H).
Vidu 12
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Vi du 12 duge diéu ché cho mbi quy trinh dugc mo ta trong Vi du 10. Trong

bude 9, 2-aminooxetan dugc st dung thay vi (5-flopyrimidin)-2-metylamin thu dugc
Vidu 12
LC-MS: tg = 0,91 phat, MS (ESI) m/z 409 [M+H]".
'HNMR: (CD;OD): § 7,75 (dd, J=7,6, 1,2 Hz, 1H), 7,71 (d, J = 1,2 Hz, 1H), 7,56 (d,
J=17,6 Hz, 1H), 5,28 (m, 1H), 5,13 (dd, J = 14,0, 6,8 Hz, 2H), 4,87 (dd, J = 8,0, 6,4
Hz, 2H), 3,44 (s, 3H), 3,26 (m, 2H), 2,43 (t, J = 10,0 Hz, 1H), 1,85-1,77 (m, 2H), 1,68
(m, 1H), 1,35-1,18 (m, 3H), 1,03 (d, J = 6,4 Hz, 3H), 0,97 (d, ] = 6,4 Hz, 3H). |

Vidy 13

H,N ,-—-Co
=N
) o)

Vi du 13 duoc didu ché cho mdi quy trinh duge mo ta trong Vi du 10. Trong
budc 9, oxetan-3-ylmetanamin dugc sit dung thay vi (5-flopyriminde)-2metylamin thu
dugc Vidu 13.

LC-MS: tg = 0,904 phut; MS (ESI) m/z 423.3 [M+H]".

'H NMR: (CD;0D): § 7,60-7,62 (d, J = 8,0 Hz, 1H), 7,45-7,47 (d, J = 8,0 Hz, 1H),
7,27 (s, 1H), 4,69-4,73 (d, J = 7,2 Hz, 2H), 4,44-4,49 (d, J = 7,2 Hz, 2H), 3,85-3,91
(m, 1H), 3,74-3,80 (m, 1H), 3,42 (s, 3H), 3,34-3,38 (m, 1H), 3,08-3,22 (m, 2H), 2,32-
2,37 (t, J = 10,0 Hz, 1H), 1,61-1,71 (m, 3H), 1,38 (m, 1H), 1,19-1,23 (m, 1H), 0,92-
0,99 (m, 7H).

Vidy 14
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Hop chit theo Vi du 14 dwoc didu ché cho mdi quy trinh dugc mé ta trong Vi
du 10. Trong budc 9, (S)-2-(aminometyl)-tetrahydrofuran dugc sir dung thay vi (5-
flopyrimidin)-2-metylamin d& thu dwoc hop chit theo Vi du 14. LC-MS: tg = 1,02
phat, MS (ESI) m/z 437 [M+H] "
'H NMR :(CDsOD): & 7,75 (d, J = 7,6 Hz, 1H), 7,53 (d, J = 7,6 Hz, 1H), 7,35 (s, 1H),
4,16 (m, 1H), 3,96 (m, 1H), 3,83 (m, 1H), 3,70 (m, 2H), 3,50 (s, 3H), 3,30 (d, J = 15,6
Hz, 1H), 3,19(d, J = 15,6 Hz, 1H), 2,42 (t, J = 10,0 Hz, 1H), 2,08-1,95 (m, 3H), 1,88-
1,1,63 (m, 4H), 1,55 (m, 1H),1,40-1,30 (m, 2H), 1,05 (d, J = 6,4 Hz, 3H), 1,01 (d,J =
6,4 Hz, 3H).

Vidu 15

Hop chit theo Vi du 15 dugc diéu ché cho mdi quy trinh dwgc mé ta trong Vi
du 10. Trong budc 9, (R)-2-(aminometyl)-tetrahydrofuran dugc st dung thay vi (5-
flopyrimidin)-2-metylamin d& thu dugc hop chit theo vi du 15. LC-MS: tg = 1,02
phat, MS (ESI) m/z 437 [M+H]".
'H NMR: (CD;0D): § 7,61 (d, J = 8,0 Hz, 1H), 7,46 (d, J= 8,0 Hz, 1H), 7,25 (s, 1H),
4,07 (m 1H), 3,88 (m, 1H), 3,73 (m, 1H), 3,66 (dd, J= 14,8, 3,2 Hz, 1H), 3,57 (dd, J =
14,8, 6,8 Hz, 1H), 3,42 (s, 3H), 3,23 (d, J = 16,0 Hz, 1H), 3,10 (d, 16,0 Hz, 1H), 2,35
(t, J= 10,4 Hz, 1H), 2,01-1,86 (m, 3H), 1,76-1,50 (m, 4H), 1,44 (t, J = 13,2 Hz, 1H),
1,24 (m, 1H), 1,03 (t, J = 12,8 Hz, 1H), 0,98 (d, J = 6,4 Hz, 3H), 0,93 (d, J = 6,4 Hz,
1H).

Vidu 16
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. Hop chét theo Vi du 16 dugc didu ché cho méi quy trinh dugc mo ta trong Vi
dy 10. Trong budc 9, 2-(aminometyl)-tetrahydropyran dugc st dung thay vi (5-
flopyrimidin)-2-metylamin d thu dugc hop chit theo Vi du 16
LC-MS: tz = 0,958 phut, MS (ESI) m/z 451,3 [M-+H]".
'H NMR (CD;0D): 6 7,62-7,65 (d, J = 7,6 Hz, 1H), 7,48-7,50 (d, J = 8,0 Hz, 1H),
7,30 (s, 1H), 3,93-3,96 (m, 2H), 3,37-3,45 (m, 7H), 3,23-3,27 (d, J = 16,0 Hz, 1H),
3,11-3,15(d, J = 16,0 Hz, 1H), 2,35-2,40 (t, /= 10,0 Hz, 1H), 1,96-2,03 (m, 1H), 1,53-
1,80 (m, 5H), 1,23-1,46 (m, 4H), 0,92-1,08 (m, 7H).

Vidu 17

Hop chét theo Vi du 17 dugc diéu ché cho mdi quy trinh dwgc mé ta trong Vi
du 10. Trong budc 9, hop chit trung gian c6 cong thirc 18 dwoc sir dung thay vi (5-
flopyrimidin)-2-metylamin d& thu dugc hop chét theo Vi du 17.
LC-MS: tg = 0,969 phat, MS (ESI) m/z 427,2 [M+H]".
'H NMR: (CD;0D): 6 7,63-7,65 (d, J = 8,0 Hz, 1H), 7,49-7,51 (d, J = 8,0 Hz, 1H),
7,30 (s, 1H), 3,70-3,76 (m, 2H), 3,45 (s, 3H), 3,13-3,28 (m, 2H), 2,36-2,41 (t, /= 10,0
Hz, 1H), 1,65-1,84 (m, 3H), 1,48-1,51 (m, 1H), 1,37-1,42 (m, 6H), 1,26-1,33 (m, 1H),
1,02-1,09 (m, 1H), 0,92-1,00 (m, 6H), '°F NMR: (CD;0D): § -139,58.

Vidu 18

H,N

0
71’ N
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Budc 9: Piéu ché hop chit trung gian c6 cong thirc 43

S QO
YT

o NH,
) <O/ NC
g

EtsN; THF

43A

Cho hop chit 2-(2-aminometyl)oxetan (262 mg, 3,01 mmol) va trietylamin (760
mg, 7,53 mmol) vao dung dich chira hop chat c6 cong thirc 41 (1 g, 2,51 mmol) trong
THF (25 mL). Khudy hdn hop nay & nhiét d6 trong phong qua dém. Pha lodng hdn
hop phéan tng nay bang EtOAc (45 mL), sau d6 dén dung dich nudc bio hoa NaCHO,
(2 x 35 mL) va nu6c mubi (2 x 35 mL). Loai b dung méi sau d6 1am khé thu duoc
hop chét thd c6 cong thirc 43 va 43A ma duogc tinh ché bing SFC-phuong phap A.
Chit ddng phan khong dbi quang nay dugc tach bing SFC-phuong phap B. Chét ddng
phan khong d6i quang mong mudn c6 cong thic 43 dwgc phan tach 13 dinh thir hai
dudi cac didu kién nay. Hop chit ndy dwgc tinh ché tiép nhu duge mé ta trong budc 10
cua vi du 10 thu dugc Vi du 18.

LC-MS: tg = 0,863 phut, MS (ESI) m/z 423,1 [M+H]".

'H NMR: (CD;0D): d 7,61-7,63 <(d, J = 38,0 Hz, 1H), 7,47-7,49 (d, J = 7,6 Hz, 1H),
7,30 (s, 1H), 4,95-5,01 (m, 1H), 4,65-4,70 (m, 1H), 4,52-4,58 (m, 1H), 3,73-3,85 (m,
2H), 3,43 (s, 3H), 3,22-3,26 (d, /= 16,0 Hz, 1H), 3,10-3,14 (d, J= 16,4 Hz, 1H), 2,64-
2,72 (m, 1H), 2,33-2,45 (m, 2H), 1,59-1,76 (m, 3H), 1,40-1,49 (m, 1H), 1,22-1,27 (m,
1H), 0,93-1,07 (m, 7H).

Vidy 19

Diéu ché 3-((2-amino)etyl)oxetan
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Phg,Pé\CN Raney Ni
O%O » O<>=\ —_—
CN
44

NH,

MeOH ¢
45

Budc 1: Didu ché hop chét trung gian ¢ cong thirc 44

Cho 2-(triphenylphosphoranylidene) axetonitril (1,8 g, 6 mmol) vao 3-oxanon
(0,42 g, 6 mmol) trong DCM (20 mL) va khudy qua dém & nhiét d6 trong phong. Sau
thoi gian nay, loai bé dung moéi dudi ap sudt thip thu dwoc san phim thé (260 mg,
thd), duoc tinh ché bang sic ky trén silicagel (ddu mo: EtOAc, 3:1) thu dﬁqc hop chét
trung gian c6 cong thirc 44 (260 mg, hidu suit 46%) 1a chit rdn mau tring.

Budc 2: Didu ché hop chit trung gian 45

Cho Raney-Ni (100 mg) vao hdn hop chira hgp chét trung gian c6 cong thirc 44
(260 mg, 2.74 mmol) trong MeOH (10 mL) va khudy & nhiét @6 trong phong du6i khi
hydro trong 12 gid. Sau d6 loc hdn hop ndy qua gidy loc Celite®. C6 dic dich loc nay
thu duoc hop chit trung gian c6 cong thirc 45 (200 mg, thd).

Vidu 19

Hop chét theo Vi du 19 dugc diéu ché cho mdi quy trinh dwgc mé ta trong Vi
du 10. Trong budc 9, hop chét trung gian c6 cc‘)ng thirc 45 duge sir dung dé thu duge
hop chit theo Vi du 19.

LCMS: tR = 2,358 phut, MS (ESI) m/z 437.3 [M+H]".

'H NMR: (CD;OD): § 7,64-7,66 (d, 1H), 7,49-7,51 (d, J = 8,0 Hz, 1H), 7,31 (s, 1H),
4,74-4,79 (d, 2H), 4,40-4,43 (d, 2H), 3,49-3,52 (m, 2H), 3,45 (s, 3H), 2,95-3,27 (m,
3H), 2,36-2,41 (m, 1H), 1,97-2,05 (m, 2H), 1,21-1,80 (m, 5H), 1,01-1,09 (m, 4H),
0,92-0,99 (m, 3H).
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//H\V/NHzHCI NG

e
EtsN, THF

Cho 2-aminoaxeton hydroclorua (41 mg, 0,377 mmol) va trietylamin (76 mg,
0,754 mmol) vao dung dich chira hop chét c6 cong thirc 41 (100 mg, 0,25 mmol) trong
THF khé (3 mL). Khudy hén hop ndy qua dém & nhiét d6 trong phong. Dung phan
tng ndy bing c4ch bd sung nuée (3 mL) va chiét bing EtOAc (2 x 5 mL). Lam kho
céc 16p hiru co gom dwogc va 1am bay hoi duéi diéu kién chan khéng. Tinh ché nguyén

liéu thd nay bing TLC diéu ché thu dugc hop chit c6 cong thic 46 (50 mg, 24%).

Budc 2: Piéu ché hop chit trung gian c6 cong thirc 47

HO OH
B

p-TsOH, toluen

Cho etylen glycol (0,03 mL) va axit p-toluen sulfonic (1,1 mg, 0,0068 mmol)
vao dung dich chtra hop chét c6 cong thirc 46 (50 mg, 0,118 mmol) trong toluen (3
mL). Dung dich nay dugc gia nhiét dén nhiét 6 hoi luu trong 2 ngdy. Hdn hop phan
g niy duoc 1am mat dén nhiét 6 trong phong va bd sung nuéc mudi (3 mL). Chiét
hén hop nay bang EtOAc (2 x 5 mL). Lam khd cac 16p hitu co gom dugc va lam bay
hoi dudi didu kién chan khong. Nguyén lidu thd dugc tinh ché bang TLC diéu ché thu
dugc hop chét co cong thic 47 (51 mg, %).
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Budc 3: Piéu ché hop chét néu ¢ vi du 20

t-BUOOH, NH5-H,0

MeOH

47

Cho dung dich nuéc amoniac (0,8 mL), t-BuOOH (2,5 mL) vio hdn hop chira
hop chét c6 cong thirc 47 (51 mg, 0,113 mmol) trong MeOH (2,5 mL). Khuiy hdn hop
nay qua dém & nhiét d6 trong phong. Sau d6 bd sung dung dich bao hoa Na,S,0; (2.5
mL) d& dimg phéan tmg nay. Chiét hdn hop nay bang EtOAc (2 x 5 mL). Lam kho céac
16p hitu co gom duoc va 1am bay hoi dudi didu kién chan khong. Nguyén ligu thd
dugce tinh ché bing TLC didu ché co s¢ dé thu dwoc Vi du 20 (12.8 mg, 25%) 14 chit
rin mau trang.
1H-NMR (CD30D): 6 7,60 (d, J = 8,1 Hz, 1H), 7,50 (d, J = 8,1 Hz, 1H), 7,22 (s, 1H),
3,86-4,01 (m, 4H), 3,64-3,75 (m, 2H), 3,42 (s, 3H), 3,03-3,23 (m, 2H), 2,34 (t,1H),
1,61-1,84 (m, 3H), 1,43 (s, 1H), 1,20-1,37(m, 4H), 0,89-1,08 (m, 7H).

LC-MS tR = 0,891 phut, MS (ESI) m/z 453,3 [M+H]"

Vidu 21
0
HZNYN/—(_}
N\\ I'. (o]

o, On

Hop chit theo Vi du 21 dugc diéu ché cho mdi quy trinh dwgc md ta trong Vi
du 10. Trong budc 9, (R)-(1,4-dioxan-2-yl)metanamin dugc sir dung dé thu duoc hop
chét theo Vi du 21.

LC-MS: tg = 0,928 phut, MS (ESI) m/z 453,3 [M+H]".
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'H NMR: (CD;0D): 6 7,63-7,61 (dd, J = 1,6 Hz, 4,0 Hz, 1H), 7,48 (d, 1H), 7,3 (s,
1H), 3,6-3,8 (m, 6H), 3,6-3,5 (m, 2H), 3,45 (s, 3H), 3,3-3,1 (m, 3H), 2,4 (m, 1H), 1,8-
1,6 (m, 3H), 1,6-1,4 (m, 1H), 1,3-1,2 (m, 1H), 1,1 (m, 1H), 0,9-1,01 (m, 6H).

Vidu 22

o

-

W N\ g

Hop chét theo Vi du 22 dugc diéu ché cho mdi quy trinh dwgc md ti trong Vi
du 10. Trong budc 9, (S)-(1,4-dioxan-2-yl)metanamin dugc st dung thay vi (5-
flopyrimidin)-2-metylamin dé thu dugc hop chét theo Vi du 22.
LC-MS: tg = 0,928 phut, MS (ESI) m/z 453,3 [M+H]".
'H NMR: (CD;0D): 6 7,63-7,61 (dd, J = 1,6 Hz, 4,0 Hz, 1H), 7,48 (d, 1H), 7,3 (s,
1H), 3,6-3,8 (m, 6H), 3,6-3,5 (m, 2H), 3,45 (s, 3H), 3,3-3,1 (m, 3H), 2,4 (m, 1H), 1,8-
1,6 (m, 3H), 1,6-1,4 (m, 1H), 1,3-1,2 (m, 1H), 1,1 (m, 1H), 0,9-1,01 (m, 6H).

Vi du 23

Hop chit theo Vi du 23 duoc diéu ché cho mdi quy trinh duoc mé ta trong Vi
du 10. Trong budc 9, hop chét trung gian c6 cong thirc 25 dugc st dung dé thu duoc
hop chat theo Vi du 23.

LC-MS: tR = 0,918 phat, MS (ESI) m/z 469,2[M+H]".

'H NMR: (CD;0D): § 7,62 (d, J= 8,0 Hz, 1H), 7,48 (d, J= 8,0 Hz, 1H), 7,27 (s, 1H),
3,88-3,79 (m, 3H), 3,73-3,62 (m, 3H), 3,43 (s, 3H), 3,25-3,09 (m, 2H), 2,36 (t, 1H),
1,81-1,60 (m, 7H), 1,46 (m, 1H), 1,23 (m, 1H), 1,06 (m, 1H), 0,99-0,92 (m, 6H), PF
NMR: (CD;0D 400 MHz): 6 -160,19.
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Hop chét theo Vi du 24 dugc didu ché cho mdi quy trinh dugc mo ta trong Vi
du 10. Trong budc 9, 3-pyrimidyl-metanamin dugc st dung thay vi (5-flopyrimidin)-
2-metylamin d& thu dugc hop chét theo Vi du 24.

LC-MS: tg = 0,867 phut, MS (ESI) m/z 445,1 [M+H]".

'H NMR: (CD;0D): 6 9,08 (s, 1H), 8,74 (d, J= 5,2 Hz, 1H), 7,65 (d, J= 7,6 Hz, 1H),
7,48 (m, 3H), 4,90 (s, 2H), 3,46 (s, 3H), 3,12-3,24 (m, 2H), 2,41 (m, 1H), 1,63-1,75
(m, 3H), 1,49 (m, 1H), 1,28 (m, 2H), 1,02 (d, J = 6,4 Hz, 3H), 0,96 (d, J = 6,4 Hz,
3H).

Vidu 25

H,N
\a
N,,

Iad

Hop chét theo Vi du 25 dugc didu ché theo phuong phép twong tu nhu cho Vi
du 18. Trong budc 9, st dung (tetrahydrofuran-3-yl)metanamin v hai chit ddng phan
khong d6i quang dugc tach bing SFC-Phuong phap B. Tinh ché tiép hop chat trung
gian xuit hién bén ngoai dinh thi hai tr SFC-Phuong phép B thu dugc hop chét néu
trong Vi du 26.

LCMS: tR = 0,845 phut; m/z 430.3[M+H]".

'H NMR: (CD;0D): § 7,63-7,66 (m, 1H), 7,49-7,51 (m, 1H), 7,31 (s, 1H), 3,84-3,93
(m, 1H), 3,71-3,81 (m, 2H), 3,48-3,63 (m, 3H), 3,43 (s, 3H), 3,11-3,31 (m, 2H), 2,51-
2,78 (m, 2H), 1,22-2,09 (m, 7H), 1,00-1,06 (m, 4H) , 0,93-0,99 (m, 3H).

Vidu 26
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Hop chit theo Vi du 26 duoc didu ché theo phuong phép twong tu nhu Vi du 1.
Trong qué trinh diéu ché hop chét theo vi du 28, trong budc 1 cia vi du 1, metyl
methacrylat dugc sir dung thay vi metyl acrylat. Trong budc 3, chit ddng phén c6 cuc
tuong tmg c6 cong thitc 6B dugc phan tach va dugc tinh ché tiép nhu dwgc mo ta
trong Vi du 1. Trong budc 9, hop chét trung gian c6 cong thirc 17 dugc sir dung dé thu
dugc hop chit theo Vi dy 28.
LC-MS: tg = 1,16 phut, MS (ESI) m/z 441 [M+H]".
'H NMR (CD;0D): & 7,64 (dd, 1H, J=8,, 2 Hz), 7,50 (d, 1H, J = 8 Hz), 7,30 (s, 1H),
3,73 (dd, 2H, J =22, 4 Hz), 3,44 (s, 3H), 3,19 (ap q, 2H, J =16 Hz), 2,49 (t, 1H, ] =10
Hz), 1,82-1,72 (m, 2H), 1,71 -1,63 (m, 1H), 1,55 (m, 1H), 1,42-1,33 (m, 8H), 1,22-
1,12 (m, 1H), 1,08 (t, 1H, J =13 Hz), 1,01 (d, 3H, J =6 Hz), 0,79 (t, 3H, J = 7 Hz).

Vidu 27

Hop chit theo Vi du 27 duoc diu ché bang phwong phap nhu duge mé ta trong
Vi du 6. (1,4-dioxan-2-yl)metanamin dugc sir dung trong budc 9 sau d6 dén qua trinh
6xy hoa nhu duge mé ta trong budc 10 dé thu dwgc hop chét theo Vi du 27.
LC-MS: tR = 0,68 phiit, MS (ESI) m/z 439 [M+H]"
'H NMR: (CD;0D, 400 MHz) & 7,67 (khong dugc phan tich, 1H), 7,48 (d, 1H), 7,20
(khong dugc phén tich, 1H), 6,66 (s, 2H), 3,78 — 2,97 (m, 14H), 2,59 (m, 1H), 1,92
(m, 1H), 1,66 (m, 2H), 1,42 (m, 1H), 1,28 — 1,03 (m, 2H), 0,89 (d, 3H), 0,88 (m, 1H)

-66-



19660

Vidu 28

O

H2N / III-O

N o
(@)

NS N,
N ) K
9 -llo
\

Hop chét theo Vi du 28 dugc diéu ché tir hop chét trung gian c¢6 cong thirc 11B
tr vi du 1 theo quy trinh twong tg nhu trong vi du 1 va st dung-S-2-(aminometyl)
dioxan trong budc 9 cta vi du 1.

LC-MS: tR = 0,894 phit, MS (ESI) m/z 453,2 [M+H]"

'HNMR: (CD30D): § 7,63 (dd, J=17.6, 1,2 Hz, 1H), 7,48 (d, J= 7,6 Hz, 1H), 7,28 (s,
1H), 3,61-3,85 (m, 8H), 3,58 (s, 3H), 3,56 (s, 1H), 3,17 (m, 2H), 2,77-2,82 (m, 1H),
2,10 -2,17 (m, 1H), 1,85-1,88 (m, 1H), 1,69-1,75 (m, 1H), 1,37-1,45 (m, 3H), 1,24-
1,34 (m, 2H), 1,09-1,15 (m, 1H), 0,75 (t, J=7,6 Hz, 3H).

Vidu 29
0
HN -
i =N o]
F Nl‘ s o /
NG

B4t dAu bing 6-flo-3-indanon, hop chit theo Vi du 29 dugc diéu ché theo phuong phép
teong ty nhu cho Vi du 20.

LC-MS tg = 1,02 phat; MS (ESI) m/z 446 [M+H] .

'H NMR (CD;0D ): & 7,26 (dd, J = 8,4, 5,2 Hz, 1H), 6,95 (m, 1H), 6,62 (dd, J = 8,4,
2,4 Hz , 1H), 4,02-3,89 (m, 4H), 3,70 (d, J = 14,8 Hz, 1H), 3,65 (d, J = 14,8 Hz, 1H),
3,42 (s, 3H), 3,12 (d, J = 15,2 Hz, 1H), 2,98 (d, J = 15,2 Hz, 1H), 2,34 (t, ] = 10,0 Hz,
1H), 1,79-1,60 (m, 3H), 1,43 (m, 1H), 1,34 (m, 1H), 1,32 (m, 1H), 1,30 (s, 3H), 1,00
(m, 1H), 0,99 (d, J=6,8 Hz, 3H), 0,94 (d, J = 6,0 Hz, 3H).
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hodc mudi dugc dung ctiia hop chat nay.

2. Duoc phéun chtra it nhat mot hop chit theo diém 1 hoic mudi duoc dung cua

chung cing véi ta dugc, chit pha loding va/hogic chit mang dugc dung.

3. Hop chit duoc chon tir nhém bao gom:
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hodc muodi cua hop chat nay.

4. Hop chit theo diém 1 c6 cong thirc cdu trac sau:

hodc mudi dugc dung cua no.
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5. Hop chét theo diém 1 c6 cong thirc cu trac sau:

hodc mudi dugc dung cia no.

6. Hop chét theo diém 1 c6 cong thirc ciu trac sau:

hodc mudi dugc dung cta nd.

7. Hop chét theo diém 1 c6 cong thirc cdu triic sau:

hodc muoi dugc dung ctia nd.

8. Hop chit theo diém 1 c6 cong thirc cdu trac sau:

hodc mudi duge dung ctia no.

9. Hop chét theo diém 1 c6 cong thirc ciu trac sau:
Q
HN, /™
2 - N
N 0
SNl
lllo\
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hodc muoi dugc dung cua no.

10.  Hop chét theo diém 1 c6 cong thirc cdu trac sau:

hodc mudi dugc dung cua no.

11.  Hop chit theo diém 1 co6 cong thirc ciu tric sau:

hoac muoi dugc dung cua no.

12.  Hop chét theo diém 1 c6 cong thirc cdu tric sau:

hodc muoi dugc dung ciia no.

13.  Hop chéit theo diém 1 c6 cong thirc cAu tric sau:

hodc mudi dugc dung cua no.
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14.  Hop chit theo diém 1 c6 c6ng thirc ciu tric sau:

hodc muoi dugc dung cua nob.
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