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hoic mudi dugc dung cua nd, trong do cac bién ¢ y nghia nhu dugc mo ta trong ban mé6
ta. Sang ché ciing md ta quy trinh tong hop hop chat c6 cong thirc cau trac I, hodc mudi
dugc dung cta nd; va dugc pham chira hop chit nay, dé st dung, vi du, trong diéu tri, diéu
bién va/hodc ngin ngira cac tinh trang bénh 1y lién quan dén hoat tinh cia CRM1.
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Linh vwe ky thuat dwgce dé cap

Séang ché dé cap dén chét didu bién van chuyén nhan, vi du, chét uc ché duy tri
ving nhiém sdc thé 1 (Chromosomal Region Maintenance 1- CRM1) va cu thé hon 1a
dén hop chit co cong thirc cAu tric T hodc mubi duoc dung cua nd. Sang ché ciing dé
xuit quy trinh diéu ché hop chat c6 cong thic cAu trac I, hoac mudi duoc dung hodc
duoc phém chtra hop chét nay, dé sur dung, vi dy, trong diéu tri, diéu bién va/hoac phong

nglra cac tinh trang bénh ly lién quan dén hoat tinh ctia CRMI1.
Tinh trang ky thuat ctia sing ché

Céc té bao tir khdi u 4c tinh dang rin va khéi u mau c tinh co ban nhit ctia nguoi
thé hién su dinh vi té bao bt thuong trong té bao cua nhiéu protein gay bénh ung thu,
protein ngan chan khéi u, va chét diéu chinh chu ky té bao (Cronshaw et al. 2004, Falini
et al 2006). Vi du, mot s6 dot bién p53 dan dén sy dinh vi trong té bao chit ma khong
phai trong nhan. Didu nay dan dén su mét diéu hoa sinh trudng binh thuong, mac du
chirc ndng ngén chin khdi u vin con nguyén ven. Trong cac khdi u khac, p53 kiéu dai
dai bi cang hoa trong té bao chat hodc bi thodi bién mot cach nhanh chéng, mot 14n nita
dan dén su mat chirc ning ngin chin ctia n6. Viée khoi phuc su dinh vi trong nhén thich
hop cta protein p53 chirc ndng ¢ thé 1am binh thuong héa mot s6 dic tinh clia té bao
khdiu (Cai et al. 2008; Hoshino et al. 2008; Lain et al. 1999a; Lain et al. 1999b; Smart
et al. 1999), c6 thé khdi phuc do nhay ctia té bao ung thu véi cc chét gay hai ADN (Cai
et al. 2008), va c6 thé din dén sy thodi bién cua khdi u dugc thiét 14p (Sharpless &
DePinho 2007, Xue et al. 2007). Céac dit liéu twong tu da thu dugc dbi véi protein ngan
chin khéi u khac nhu forkhead (Turner and Sullivan 2008) va c-Abl (Vignari va Wang
2001). Ngoai ra, su dinh vi bét thudng ctia vai protein ngdn chin khéi u va diéu hoa sinh
trudng co6 thé lién quan dén su phat sinh cac bénh ty mién dich (Davis 2007, Nakahara
2009). Su trc ché CRMI1 c6 thé tao ra loi ich quan tdm mot cach ddc biét trong céc hoi
chtng bénh ung thu trong gia dinh (vi du, hoi chimg Li-Fraumeni do mat mot p53 alen,
hoi ching bénh ung thu BRCAL hodc 2), trong d6 protein ngan chan khéi u dic hiéu

(TSP) b1 mét hodc rbi loan chitc ning va trong do, su gia ting mirc TSP nho sur dung

-2-
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qua duong ndi hip (hodc khu tri) céc chét trc ché CRM1 ¢6 thé hd trg sur khoi phuc chire

ning ngan chin khéi u binh thuong.

Céc protein va ARN ddc hiéu dugc mang vao va dua ra khéi nhan nho cac phén
t van chuyén chuyén dung, ma duoc phén loai 1a cac importin néu chung vén chuyén
cac phan tr vao nhan, va exportin néu chung van chuyén cac phan tir ra khoi nhan (Terry
et al. 2007; Sorokin et al. 2007). Protein ma dugc van chuyén vao hodc ra khoi nhan
chira cac trinh tu nhép vao/dinh vi (NLS) hodc xuét (NES) ra khéi nhan ma cho phép
ching tuong tac véi cac chét van chuyén c6 lién quan. Chét duy tri ving nhiém sic thé

1 (Crm1 hodac CRM1), ma cling dugc goi la exportin-1 hodc Xpol, 1a exportin co ban.

Su biéu hién qué mrc cia Crm1 da dugce thong bdo trong vai khéi u, bao gém
bénh ung thu budng trimg & ngudi (Noske et al. 2008), bénh ung thu c¢d tir cung (van
der Watt et al. 2009), bénh ung thu tuyén tuy (Huang et al. 2009), bénh ung thu biéu mod
té bao gan (Pascale et al. 2005) va sacom xuong (Yao et al. 2009) va ¢ tuong quan mot

cach doc 1ap voi cac két qua 1am sang kém trong cac loai khoi u nay.

Su e ché ctia Crm1 kim ham sy di cu ctia protein ngan chin khdi u va/hodc chét
diéu hoa sinh trudng nhu p33, c-Abl, p21, p27, pRB, BRCAI, IkB, ICp27, E2F4, KLF5,
YAP1, ZAP, KLF5, HDAC4, HDACS hoac protein forkhead (vi du, FOXO3a) ra khoi
nhan ma lién quan dén su biéu hién cua gen, su tang sinh té bao, su tao mach va di truyén
biéu sinh. Céc cht trc ché Crm1 da cho thiy gdy cam tng chét té bao theo chuong trinh
& té bao ung thu thAm chi v6i sy ¢6 mét cia qua trinh hoat hoa cac tin hiéu gy ung thu
hodc kich thich sy sinh trudng, trong khi chéng lai cac té bao binh thuong (khong dugc
bién nap). Hau hét cc nghién ctru vé su tre ché Crm1 da st dung san phdm chit trc ché
Crml tu nhién Leptomyxin B (LMB). Tu ban than LMB c6 ddc tinh & mirc cao d6i voi
té bao khéi u, nhung dugc dung nap kém v6i doc t6 da day-rudt ro rét & dong vat
(Roberts et al. 1986) va con nguoi (Newlands et al. 1996). Vi€c tao dan xuét cia LMB
dé cai thién cac dic tinh twong tu dugc chét tao ra céc hop chit ma duy tri dugc hoat
tinh khang khdi u va duge dung nap t5t hon & cac md hinh khdi u déng vat (Yang et al.
2007, Yang et al. 2008, Mutka et al. 2009). Do d6, cdc cht trc ché xuat khau ra khoi

nhan c6 thé c6 tac dung c6 1gi ¢ cc roi loan do khoi u va ting sinh t€ bao khac.
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Ngoai protein ngin chin khdi u, Crm1 ciing xuét ra vai protein then chdt ma co
litn quan dén nhidu quy trinh viém. Céc protein nay bao goém IkB, NF-kB, Cox-2,
RXRa, Commdl, HIF1, HMGB1, FOXO, FOXP va cac protein khac. Ho céc chét hoat
hoa phién ma yéu t6 nhan kappa B (NF-kB/rel), duge dugc dat tén nhu vay vi phat hién
ra rang né diéu khién su biéu hién cia gen kappa globulin mién dich, diéu hoa su biéu
hién ctia ARN théng tin ctia nhiéu gen lién quan dén viém, ting sinh t& bao, sy mién
dich va su sdng s6t cua té bao. Trong cac didu kién co ban, chét tc ché protein ctia NF-
kB, duoc goi 1a IkB, gin két véi NF-kB trong nhan va phic hé IkB-NF-kB tao ra chuc
nang phién ma NF-kB bét hoat. Trong viéc dap tmg v&i kich thich viém, IkB phan ly tir
phtrc hé IkB-NF-kB, ma giai phong NF-kB va khong lam giam hoat tinh phi€n ma tiém
ning ctia n6. Nhiéu tin hiéu ma hoat héa NF-kB bang cach tao dich IkB déi véi su phan
giai protein (phosphoryl hoa cta IkB lam cho n6 “dugc danh diu” dbi véi su ubiquitin
héa va sau do 1a su phan giai protein). Phtrc h¢ IkBa-NF-kB cta nhan c6 thé duoc xuit
vao té bao chét nh Crm1 trong d6 né phan ly va NF-kB c6 thé duoc téi hoat héa. TkB
dugc ubiquitin hoa cling c6 thé phan ly tir phitc hé NF-kB, khoi phuc dugc hoat tinh
phién ma NF-kB. Su ¢ ché cia Crm1 gdy xudt vao bach ciu trung tinh clia nguoi va
céc té bao twong tu dai thuc bao (U937) nhd LMB khéng chi din dén sy tich tu bat hoat
v& mit phién ma, phirc hé IkBa-NF-kB ctia nhdn ma con ngin ngira sy hoat héa ban dau
cta NF-kB thdm chi ngay khi kich thich té bao (Ghosh 2008, Huang 2000). Trong
nghién ctru khac, viéc diéu tri bing LMB tc ché IL-1p cam ting su gén két NF-kB ADN
(budc tht nhét trong sw hoat héa phién ma NF-kB), sw biéu hién IL-8 va su bicu hién
phéan t& bam dinh ndi bao trong té bao ndi méd vi mach phéi (Walsh 2008). COMMD1
14 chét e ché nhan khéc cia NF-kB va hoat tinh phién ma yéu t6 c6 thé gy giam oxy
huyét 1 (HIF1). Viéc kim ham sw xuét ra khoi nhan cia COMMDI nhd e ché Crml1
dAn dén su tc ché gia tang hoat tinh phién ma NF-kB va HIF1 (Muller 2009).

Crml ciing qua trung gian van chuyén retinoit X thu thé a (RXRa). RXRa, dugc
biéu hién & muc cao trong gan va dong vai trd trung tim trong su diéu chinh axit mat,
cholesterol, axit béo, steroit va chét chuyén hoéa di sinh va ndi can béng. Trong bénh
viém gan, mitc RXRa trong nhan dugc gidam mot cach dang ké, chu yéu 1a do su xudt

cia RXRa ra khéi nhan qua trung gian viém boi Crm1. LMB ¢6 kha nang ngén ngua su
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gia ting trong té bao chit mirc RXRa giy cam tmg béi IL-1B & té bao c6 ngudn gde tir

gan nguoi (Zimmerman 2006).

Vai trd cta viéc xuit khiu trong nhan qua trung gian Crm1 trong dan truyén tin
hidu NF-kB, HIF-1 va RXRa goi y ring viéc kim ham xuat khau trong nhan c6 thé c¢6
loi theo cach ¢6 tiém nang trong nhiéu quy trinh viém trong khip cac md va co quan
bao gém hé mach (viém mach, viém dong mach, dau co dang thép, ching xo vita dong
mach), bénh ngoai da (xem dudi dy), bénh thap khép (bénh thip khop va ching viém
khép co lién quan, ching viém khép vay nén, bénh khép-dét séng, bénh khép dang tinh
thé, luput ban do hé théng, bénh mo lién két hdn hop, hoi chung viém co, viém da co,
viém co thé vii, bénh mo lién két khong biét hoa, hdi chimg Sjogren, bénh cting da va

hoi chimg gdi chong, v.v).

Su trc ché CRM1 tac dong dén su biéu hién ctia gen bang cach tic ché/hoat hoa

mdt loat cac yéu td phién ma twong tw ICp27, E2F4, KLF5, YAPI1, va ZAP.

Su ¢ ché Crm1 c6 céc tac dung diéu tri tiém nang & nhiéu hoi ching ngoai da
bao gém c4c bénh viém da (di ing, viém da di Gng, viém da do hoa chit, bénh vay nén),
tdn hai do 4nh sang mat troi (tén hai do tia cuc tim (UV)), va cac bénh lay nhiém. Su trc
ché CRMI1, dugc nghién ctu tét nhat bang LMB, thé hién tac dung t6i thiéu déi véi té
bao sting thong thudng, va tao ra hoat tinh chbng viém dbi vai té bao simg duge cho
vao tia cuc tim, TNFa, hodc céac kich thich viém khac (Kobayashi & Shinkai 2005,
Kannan & Jaiswal 2006). Su tic ché Crm1 ciing didu chinh tang hoat tinh NRF2 (yéu t6
lién quan dén yéu td erythroit nhan 2), ma bao vé té bao stng (Schafer et al. 2010,
Kannan & Jaiswal 2006) va céc loai té bao khac (Wang et al. 2009) khéi bi tén hai do
oxy héa. LMB gy cam tng chét té bao theo chuong trinh & € bao stng bi nhiém cac
ching papillomavirut (HPV) ctia nguoi gdy bénh ung thu nhu HPV16, nhung khong 6
tac dung & té bao sig khong bi nhiém (Jolly et al. 2009).

Crml ciing qua trung gian van chuyén céc protein bao vé than kinh then chbt ma
ciing hitu ich di v6i bénh thoai héa thin kinh bao gdm bénh Parkinson (PD), bénh
Alzheimer, va bénh xo cing teo co mot bén (ALS). Vi du, bang cach (1) ép su duy tri
nhan cta cc yéu td didu hoa bao vé thin kinh nhu NRF2 (Wang 2009), FOXA2
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(Kittappa et al. 2007), bang cich dd & té bao than kinh, va/hodc (2) bang cach tc ché
hoat tinh phién ma NFxB bang chach chelat hoa IkB vao nhan trong té bao dém, su tic
ché Crm1 c6 thé lam cham hodic ngan ngira su chét té bao than kinh dugc tim thiy trong
cac rbi loan nay. Ciing c6 bang chimg lién két sy ting sinh té bao dém bat thuong voi

su bt thuong vé mire CRMI hoic chirc naing CRM1 (Shen 2008).

Su xuét khiu nhan nguyén ven, chu yéu qua trung gian qua CRMI, ciing can thiét
dbi voi su dot bién nguyén ven cia nhidu virut. Cac virut trong d6 su xuét khdu nhén,
va/hodc tu ban thAn CRMI, ¢6 lién quan dén chu ky séng cta ching bao gdm virut suy
giam mién dich & nguoi (HIV), adenovirut, retrovirut typ 1 cua khi, virut gdy bénhh
Borna, bénh ctim (cac ching thong thuong nhu HINT va cac chung H5N1 & chim), céac
virut gdy bénh viém gan B (HBV) va C (HCV), papillomavirut cua nguoi (HPV), virut
hdn bao ho hap (RSV), Dungee, Coronavirut hoi ching ho hap nguy kich cép tinh, virut
gy bénh sbt vang, virut West Nile, virut gay rop da (HSV), xytomegalovirut (CMV),
va polyomavirut té bao Merkel(MCV). (Bhuvanakantham 2010, Cohen 2010, Whittaker
1998). S& duoc dy doan rang cac lay nhiém do virut bd sung dua trén viéc xuét khiu cua

nhan nguyén ven sé& khong dugc bado dam trong tuong lai.

Protein HIV-1 Rev, ma di chuyén qua nhéan va soi thoi gifta nhan va té bao chét,
tao thuén loi cho viée xuét khiu cia cac san phdm phién ma HIV khong dugc ghép va
duoc ghép mdt cach don 1é chira ARN yéu t6 dap tmg Rev (RRE) bang con dudng xuét
CRMI1. Viéc Grc ché su van chuyén ARN qua trung gian Rev bang cach st dung chét tc
ché CRM1 nhu LMB hodc PKF050-638 c6 thé lam ngimng quy trinh phién ma HIV-1,
(tc ché su tao ra virion HIV-1 méi, va nhd d6 lam giam ham lugng HIV-1 (Pollard 1998,

Daclemans 2002).

Dengue virut (DENV) 1a tac nhan gdy bénh nhiém virut do dong vat chan dét
mang virut thong thuong, bénh s6t Dengue (DF), va bénh sbt xuét huyét chay mau
Dengue nguy kich hon cua n6 va gay chét tiém tang (DHF). DHF xuit hién 1a két qua
cua ddp ung viém qua muc déi voi DENV. NS5 1a protein dugc bao ton 16n nhét va
nhidu nhét cia DENV. CRM1 diéu hoa su vat chuyén ctia NS5 tir nhén t6i té bao chét,

trong do hau hét trong sb cac chirc nang NS5 dugc qua trung gian. Su tc ché xuét khau
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qua trung gian CRM1 ctia NS5 dan dén dong hoc thay dbi ctia viéc tao ra virut va lam
giam su cam Ung cua chemokin viém interleukin-8 (IL-8), trinh dién con dudng méi dbi
v6i viéc diéu tri cac bénh do DENV gay ra va cac flavivirut quan trong vé miat y hoc

khéc bao gém virut viém gan C (Rawlinson 2009).

Céc protein gin két ARN dugc ma héa béi virut khac ma sit dung CRM1 dé xuit
ra khoi nhan bao gém protein vé HSV typ 1 (VP13/14, hodc hUL47), CMV protein pp65
ctanguoi, SARS Coronavirut ORF 3b Protein, va RSV nén (M) protein (Williams 2008,
Sanchez 2007, Freundt 2009, Ghildyal 2009).

Tha vi 13, nhiéu trong sb cac virut nay lién quan dén cac loai bénh ung thu cu thé
& ngudi bao gdbm bénh ung thu biéu md té bao gan (HCC) do su lay nhiém HBV hoic
HCV man tinh, bénh ung thu ¢d tir cung do HPV, va ung thu biéu m6 té bao Merkel két
hop v6i MCV. Do d6, céc chat e ché CRM1 ¢6 thé c6 cac tac dung c6 loi ddi véi ca
quy trinh 1ay nhiém virut cling nhu d6i v6i quy trinh bién nap gdy bénh ung thu do cac

virut nay.

CRMI kiém soét sy dinh vi nhan va do d6 hoat tinh cia nhiéu enzym chuyén héa
ADN bao gbm histon deaxetylaza (HDAC), histon axetyltransferaza (HAT), va histon
metyltransferaza (HMT). Sy ngan chan bénh co tim phi dai bang chét tc ché CRMI
khong thuan nghich di duoc ching minh va duoc cho la lién két voi su duy tri nhan (va
hoat hoa) cia HDAC 5, enzym da biét c6 tac dung ngan chin chuong trinh di truyén phi
dai (Monovich et al. 2009). Do dé, su tc ché CRM1 ¢6 thé c6 tac dung c6 loi trong cac

hoi ching phi dai, bao gdm mot s6 dang suy tim do xung huyét va bénh co tim phi dai.

CRMI ciing da dugc lién két v&i céac rdi loan khac. Réi loan Leber, rbi loan di
truyén duoc dic trung boi su thodi hoa té bao hach vong mac va giam kha ning nhin, c6
lién quan dén su bét hoat chuyén mach CRM1 (Gupta N 2008). Ciing c6 bang chung
cho thdy c6 su lién quan gitta rdi loan thodi hoa than kinh v6i cac bt thuong trong véan

chuyén nhan.

Tuy nhién, cho dén nay, cac chat tc ché Crm1 giéng dugc chit phan tir nhd dé

st dung in vitro va in vivo 1a khong pho bién.



24822

Ban chit k§ thuit cia sang ché

Muc dich ctia sdng ché nhim dé xuét hop chét, hodc mudi duoc dung ctia no, hitu
ich 1am chat diéu bién vén chuyén nhan, duoc pham chta hop chét nay. Hop chét va
duoc phém nay l1a hitu dung trong viéc diéu tri cac rbi loan khac nhau, nhu céc rdi loan
lién quan dén cac dap tng té bao bét thudng gy ra do qua trinh van chuyén nhan khong

thich hop.

Theo mdt phwong 4n, sang ché dé xuét hop chit c¢6 cong thie I:

pu—

N-N »/NH
| ) o/_ N—R?
FaC N R
RS
CF3 (I)

hodc muodi duge dung ctia no, trong do:

R! duge chon tr hydro va metyl;

R? dugce chon tir pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, va
quinoxalin-2-yl, pyrimidin-4-yl, 1,1-dioxotetrahydrothiophen-3-yl va
xyclopropyl, trong d6 R? tity ¥ duoc thé bing mot hodic nhidu phan tt thé doc
1ap dugc chon tir metyl va halogen; hoac

R! va R? cing véi cac nguyén tir & gitta chung tao thanh 4-
hydroxypiperidin-1-yl, pyrolidin-1-yl, azepan-1-yl, 4-benzylpiperazin-1-yl, 4-
etylpiperazin-1-yl, 3-hydroxyazetidin-1-yl, hodc morpholin-4-yI;

R? dugc chon tir hydro va halo; va

v\ 13 lién két don trong d6 lién két doi cacbon-cacbon dugc lién két véi no 1a

¢6 cAu hinh (E) hoic (2).
Sang ché ciing dé xuét dugc pham chira hop chit néu trén, hodic mubi dugc dung
clia no, va chit mang duogc dung.

Phan mb ta sang ché ciing mé ta phuong phép didu tri rdi loan két hop véi hoat

tinh CRMI1, phuong phap nay bao gébm budc cho dbi tuong can diéu tri dung luong hitu
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hi¢u v€ mét di€u tri cda hop chat theo sang che, hodc mudi duge dung ctia nd, hodc dugce

pham chtra hop theo sang ché, hodc muoi duge dung cta né.

Phén m6 t4 nay cling md ta viéc st dung hop chat theo sang ché dé diéu tri roi

loan lién quan dén hoat tinh cia CRM1 & déi tuong.

Phan mo ta nay cling mo ta viée st dung hop chat theo sang ché dé san xuat thuodc

dé diéu tri rbi loan lién quan dén hoat tinh cia CRM1 & dbi tuong.

Céc chét didu bién van chuyén nhén cia sang ché, va mudi duoc dung va/hoic
dugc pham ciia né, tao ra hidu qua tiép xuc in vivo tuyét voi nhu duge do boi AUC &
chudt nhat, chuot céng, cho va khi, trong khi thé hién cac muc thAm thiu trong nao thép.
Do do, cac hop chét theo sang ché, va mudi duoc dung va/hoac dugc phém cia no, la
hitu ich dé didu tri nhiéu bénh, rbi loan hoic tinh trang bénh, lién quan dén céc dap tng
té bao bat thuong duge dugc kich hoat do qua trinh van chuyén nhan khong thich hop,
nhu céc bénh, rbi loan hoic tinh trang bénh dugc mo ta trong ban mo ta sang ché nay.
Céc hop chat duge dé xuit boi sang ché ciing hiru ich dé dung trong cac nghién ctru vé
su diu bién van chuyén nhéan trong céc hién tugng sinh hoc va bénh ly; nghién ctu vé
cac con dudng truyén tin hidu ndi bao; va danh gid so sanh céc chit didu bién véan chuyén
nhan.

MG ta vin tit cAc hinh vé
FIG.1 1a biéu d6 thé hién thé tich khdi u du6i dang ham theo thoi gian va thé hién

tac dung cuia Hop chit I-3 ddi véi thé tich khdi u & mo hinh chudt nhit ghép khéc loai
ung thu va am tinh bd ba (TNBC).

FIG. 2A 1a hinh anh thim tach Western thé hién hiéu qua ciia cc ndng do gia
tang ctia Hop chat I-3 d6i voi CRMI va protein danh déu gay chét té bao theo chuong
trinh ¢ t& bao MDA-MB-468 TNBC.

FIG. 2B 1a hinh anh thim tach Western thé hién hiéu qua cia cic ndng do gia

tang cia Hop chét I-3 dbi véi CRMI va protein danh du gy chét t& bao theo chuong
trinh & té bao DU4475 luminal BC.
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FIG. 2C 14 hinh anh thdm tach Western thé hién hiéu qua cta cac ndng do gia
tang cua Hop chat I-3 d6i véi CRM1 va protein danh dau gay chét té bao theo chuong
trinh & t€ bao HS578T TNBC.

FIG. 3 14 cac hinh anh thAm tich Western thé hién hiéu qua ctia cdc néng do gia
ting cia Hop chit I-3 ddi véi protein chéng gy chét té bao theo chwong trinh va chu

ky t& bao & cac dong té bao MDA-MB-468 va HS578T TNBC.

FIG. 4 12 biéu dd vé thé trong trung binh dbi theo thoi gian trong cac ngay tir 0
dén 12 & chudt duc mic chung viém khép BALB/c duge gdy ra boi khang thé dugc trai

qua qué trinh diéu tri duoc chi dinh.

FIG.5 1a db thi vé tdng diém s6 viém khép man tinh trung binh & chan déi theo
thoi gian trong cac ngay tu 0 dén 12 & chudt duc méc chung viém khép BALB/c cam
tng khang thé duoc trai qua qua trinh diéu tri dugc chi dinh.

FIG. 6 12 biéu dd dang cdt cta viéc tinh diém d6i voi do day tai trung binh, su
tao thang va tao nép gap duoc xac dinh tir ngay tir 0 dén 7 & chudt mic bénh vay nén
gibng cai BALB/c cam tng PMA dugc trai qua qud trinh diéu tri duoc chi dinh.

FIG.7 12 bd bidu dd thé hién sy wu tién ddi v6i dd vat cta chudt dugce diéu tri nhu
dugc chi ra trong mé hinh nhan biét dd vat méi.

FIG. 8A 1a bd bidu dd thé hién sy hip thu thirc an lily tich va trung binh theo thoi
gian & chudt béo phi va chudt Zucker géy duoc diéu tri nhu duoc chi dinh.

FIG. 8B 1a bd biéu dd thé hién thé trong trung binh va theo phan trim theo thoi
gian & chudt béo phi va chudt Zucker gy dugc diéu tri nhu dugc chi dinh.

MO ta chi tiét sang ché

Céc d4u hiéu méi cua sang ché s& trd nén 1 rang ddi véi nguoi co hiéu biét trung
binh trong linh vuc nay khi xem xét phin mo ta chi tiét dudi ddy cua sang ché. Tuy
nhién, can hiéu réng phén md ta chi tiét cua sang ché va céac vi du cu thé duoc thé hién,
trong khi viéc thé hién mot sb phuong an cda sang ché, duoc dé xuét chi v6i muc dich

minh hoa do cac thay ddi va bién do6i khac nhau trong pham vi cila sing ché s€ tré nén
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r3 rang dbi véi ngudi c6 hiéu biét trung binh trong linh vuc nay dwa vao phin mé ta chi

tiét ctia sang ché va cac diém yéu cau bao ho kém theo.
Hop chit theo sang ché
Theo mot phuong an, sang ché dé xuit hop chét ¢ cong thic I:
N-N /N
| » O N—R?2
FsC N R

R3
CFs @,

hodc mudi duoc dung cia no, trong do:
R! duoc chon tir hydro va metyl;

R? dugc chon tir pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, va
quinoxalin-2-yl, pyrimidin-4-yl, 1,1-dioxotetrahydrothiophen-3-yl va xyclopropyl,
trong d6 R? 1a tiy y duge thé bang mot hodc nhiéu phan tir thé doc 1ap duogc chon tir

metyl va halogen; hoac

R! va R? ciing voi cac nguyén tir xen gitta ching tao ra 4-hydroxypiperidin-1-yl,
pyrolidin-1-yl,  azepan-1-yl, 4-benzylpiperazin-1-yl,  4-etylpiperazin-1-yl,  3-
hydroxyazetidin-1-yl, hodc morpholin-4-yl;

R3 duoc chon tir hydro va halo; va

s 12 lién két don trong do lién két doi cacbon-cacbon dugc gin vao do co cdu
hinh (E)- hodc (Z).

Nhin chung, nhu dugc mo ta trén day, R! dugc chon tir hydro va metyl. Theo méot
sé phuong 4n, R! 1a hydro. Theo mdt sd phuong an, R! 1a metyl.

Nhin chung, nhu dugec mo ta trén day, R? dugc chon tr pyridin-2-yl, pyridin-3-
yl, pyridin-4-yl, pyrazin-2-yl, quinoxalin-2-yl, pyrimidin-4-yl, 1,1-
dioxotetrahydrothiophen-3-yl va xyclopropyl, trong d6 R? 1a tuy y dugc thé bang mot
hogc nhiéu phén tir thé doc 1ap dugc chon tir metyl va halogen. Theo mot s phuong 4n

vé cong thirc I, R? 1a pyridin-2-yl. Theo mdt s6 phuwong an vé cong thirc I, R? 1a pyridin-
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3-yl. Theo mét s6 phuong 4n v& cong thire I, R? 1a pyridin-4-yl. Theo mdt sé phuong 4n
vé cong thirc I, R? 13 pyrazin-2-yl. Theo mot s phuong 4n vé cong thic I, R? 1a
pyrimidin-4-yl. Theo mdt s6 phuong 4n vé cong thirc I, R? 1a quinoxalin-2-yl. Theo mdt
s6 phuwong 4n vé cong thic I, R? duge chon tir pyridin-2-yl, pyridin-3-yl va pyridin-4-
yl. Theo mot s6 phwong 4n vé cong thire I, R? duoc chon tir pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, pyrazin-2-yl va pyrimidin-4-yl. Theo mot s6 phuong 4n vé cong thic I, R?
duoc chon tir pyridin-2-yl, pyridin-4-yl, pyrazin-2-yl va pyrimidin-4-yl.

Theo mét sb phuong an, R? dugc chon tir:

T T TG

D L O
Cl

P Ns ESLN i !

SOOI

Theo mdt s phuong dn vé cong thire I, R? tuy y duge thé bang phan tir thé don
1é dugc chon tir metyl va clo. Theo mot s& phuong 4n vé cong thiic I, R? 1a tiy y duoc
thé bang nhom metyl. Theo mot s6 phuong 4n vé cong thirc I, R? tury y duge thé bang

nhém clo. Theo mdt sé phuong an, R? dugc chon tir:

< N < N YA .
i ﬁ'%/j YJQ 0
Cl

Theo mdt sb phuong an, R? dugc chon tir:
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LU NS AN SNy SN
SENO MR G
SORMCEL S TP 61

Cl .

Theo mét sé phuong 4n, R? dugc chon tir:

v
eheieh s
2, N2, N o el
Theo mdt sb phuong an vé cong thire I, R! va R? cling vé6i cac nguyén t xen gitta
chuing tao ra 4-hydroxypiperidin-1-yl, pyrolidin-1-yl, azepan-1-yl, 4-benzylpiperazin-1-
yl, 4-etylpiperazin-1-yl, 3-hydroxyazetidin-1-yl, hodc morpholin-4-yl. Theo mdt sd
phuong an vé cong thic I, R' va R? ciing v6i cac nguyén ti xen giita ching tao ra 4-

hydroxypiperidin-1-yl.

Nhin chung, nhu duge md ta trén day, R? dugc chon tir hydro va halogen. Theo
mdt s6 phuong an, R 1a hydro. Theo mot s6 phuong 4n, R? 14 halogen (vi dy, clo, brom,

iot hodc flo). Theo mét sé phuwong 4n nay, R? 1a clo.

Nhin chung, nhu dugc mo ta trén day, lién két doi cacbon-cacbon & gilta géc
triazol va gbc carbonyl 14 ¢ cAu hinh (E) hodc chu hinh (Z). Theo mét s6 phuong an,

lién két doi do 1a ¢6 cAu hinh (E). Theo mdt sb phuong an, lién két doi d6 1a ¢6 cau hinh

N/Nﬁ>"\‘\H
| /> 0 N—R2?
N R?

(Z) va hop chét c6 cong thie II:

F3C

R3
CFs 1),

hodc mudi duge dung clia né, trong d6 R!, R? va R3 14 nhu duoc xéc dinh trén

day va dugc mo ta trong ban mo ta sing che nay.
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Phuong 4n khéc cta sang ché 1a hop chat c6 cong thirc I, hodc mubi dugc dung

cla nod, trong do cac gia tri va gia tri thay thé doi véi cac bién la nhu duoc xac dinh trén

day ddi v6i hop chét c¢6 cong thic L.

Theo khia canh thtr nhét ctia phuwong an khac nay, R! 1a nhu dugc x4ac dinh trén

day; va R? dugc chon tir pyridin-2-yl, pyridin-4-yl, pyrazin-2-yl va pyrimidin-4-yl, trong

d6 R? tuy y duoc thé bang phan tir thé don 1é dugc chon tir metyl va clo; hogc R! va R?

cung véi cac nguyén tir xen gitta chung tao ra 4-hydroxypiperidin-1-yl.

Theo khia canh cu thé cta khia canh thtr nhat, R? 12 hydro. Cac gia tri va céac gid

tri thay thé d6i véi cac bién con lai 1a nhu duge mo ta trén day doi véi hgp chat ¢6 cong

thtre I, hodc theo phuong an khéc, hodc khia canh thu nhét cta no.

Céc hop chét minh hoa c6 cong thic I 1a dugc néu trong Bang 1.

Bang 1. Hop chit minh hoa c6 cong thirc I.

l\/l/N/_>/~N\H N=
Fch/(N) ¢ HN \}

N

CF3 CF3
I-3 -4
N/N/:>/._N\H N*N/:>/~7N\H
FAC ’N/) 3 Q FaC ! N/) o {j
OH
CFs CFs
I-5 I-6
f\ll/N/:>/~7N‘H N= f\/l’N/:}N\H N:»
F3C\©/\N/ o /N@ Fgc\dN) (o) /N‘Q\;N/
CF3 CF3
I-7 I-8

rY/N/:}N\H N=
FiC N/) 0 /N4§\:/>

CF3

I\II’N>/Z>7N\H N=
CF3

I-9

I-10
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FaC Voo M\ FsC L : cl
CFs3 CFs

[-11 I-12

N/N/_>7N\H —
FiC ’N/> o HN-Q

CF3
I-13 I-14
N—NF}N-ZH N—NF:>/N.}:]
o o o O
S¢
CFs 0 CFs
I-15 I-16
= 5( /’O)LN\H
N—Nf’>//NH A /N N" _NH
FaC\:;/\/ N/> © ﬁ&/& £\ NU_N/ NN
CF3 CFs
I-17 I-18
N M N- N
FiC N'}O Tﬁ FSC{j,N)O C}
SN | CFy
CFs
I-19 1-20
'\”N;,(?]’N.: FsC r\/H:l> _o N‘:
ey - RCAARe
o
CF, CFs
[-21 [-22
— — n
Fsc\;j/z'l;?) " FiC W'QN\H W
3 N
CF \NJN c
3 CF;
[-23 1-24
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NN e NN
N - NH
FsC [ ) d N FiC ’ />/_o>’ N
N / : N
OH

CFs CFs

I-25 I-26

Theo mdt sb phuong 4n, hop chét theo sang ché duoc chon tir hop chét bat ky
trong sb cac hop chét tir I-3 dén 1-26. Theo mdt khia canh ctia cic phwrong 4n nay, hop
chét dugc chon tir cac hop chét I-3, I-4, I-5, 1-7, 1-8, 1-10, I-12, 1-18, I-19 va I-24. Theo

khia canh cu thé hon, hop chét theo séng ché duoc chon tir I-3 va I-4.

Dugc dong hoc (PK) dong vai tro ngay cang cao trong viéc phat hién va phat
trién dugc chat. Duge dong hoc 1a nghién ctru dinh lugng theo dong thoi gian vé do héap
thu, phan bd, chuyén hoa va/hoac bai tiét cia duoc chat. Khi duogc chét duoc dung, thi
n6 phan bd mot cach nhanh chong tir vi tri dung vao hé tudn hoan cia mau trong co thé.
Mot phuong phap do pham vi cla su phan b ctia chit didu tri 1a dién tich dudi duong
cong ndng do-thdi gian trong huyét twong (AUC), dugc tinh toan dén ndng d6 duoc do
cudi cing (AUCy) va dugc ngoai suy dén vo tdn (AUCf). Do d6, AUC 1a phép do hitu

ich dé dinh lwong su tiép xtic véi duoc chét.

Nhin chung, su tiép xtic cia chét diéu tri cang cao, thi tac dung ctia chit nay ciing
cang 16n. Tuy nhién, su tiép xic & mirc cao cua chét didu tri c6 thé co céc tac dung co
hai dbi voi mot s6 md nhu ndo. Trong khi hang rio mau ndo (BBB), mang ludi bao vé
gdm c6 cac két ndi chit ché giita cac té bao mang trong, 1am gi¢i han sy khuéch tan cua
cac phan tir va nudc va/hodc phan tr 16n, duge chat véi AUC & muc cao van c6 kha
ning tham qua BBB va/hoic dich ndo tiy. Su thAm nay thuong 12 khéng mong mudn va
c6 thé dan dén céc tac dung phu khong mong mudn. Céc nd luc phat hién dugc chit hién
nay dugc nhim vao, riéng phan, su can bang rd rét gitta viéc lam tbi da su tiép xtic duoc
chit (vi du, AUC), trong khi lam giam dén murc t6i thiéu su thAm vao nio.

Ty 1€ ctia ndo voi huyét tuong (B:P) 1a mot phuong phép dinh lugng sy phan b
tuong dbi cua chat diéu tri trong mo6 ndo vao hé tudn hoan va, do do, tao ra mot su chi
dan vé mic thAm vao ndo cia chit diéu tri da néu. Ty I ctia ndo v6i huyét twong & mirc

cao la duge uu tién khi huéng dich didu tri cdc bénh duge dinh vi trong hé than kinh
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trung wong (CNS), bao gdm nio va dich ndo tiy. Tuy nhién, ty 1& cia ndo v&i huyét
twong thap thuong wu tién ddi véi cac chat diéu tri khong CNS dé lam giam dén mirc tdi
thiéu su thAm vao nfo va ngin ngira cac tac dung phu tiém tang do sy tich tu khong

mong muodn cia cac chat dicu tri trong ndo va mo6 CNS giy ra.

Nhu duge md ta chi tiét hon trong phan Vi du thuc hién sang ché, hop chit theo
sang ché thé hién AUC cao hon va/hodc B:P thip hon khi so sanh véi chét trc ché van
chuyén nhan khac, nhur cac chét dugc mb ta trong don yéu cau cap patent My 13/041,377
duge dong sé hiru, duge ndp ngay 5 thang 3 nam 2011 va dugc cong b6 s6 US
2009/0275607 vao ngay 10 thang 11 nam 2011. Theo mot s& phuong an cla sang ché,
hop chét c6 cong thire I ¢6 hoat tinh xuét khiu nhan nhé hon khoang 1uM, AUCH¢ 16n
hon khoang 3300 (vi du, 16n hon khoang 3500), va ty 1€ B:P nhé hon khodng 2,5 khi
duoc ding lidu cho chudt & 10 mg/kg po.

Phuong phép tong hop cua sang ché

Theo sang ché, sang ché dé xudt phuong phép diéu ché din xuit (Z)-olefin cia
hop chét c6 cong thirc Z hitu ich trong viéc tao ra hop chét theo sang ché (vi du, cic tién

chat ddi v6i hop chit theo sang ché):

hoac mudi dugc dung ctia no, trong do:

Vong A la vong tuy y dugc thé dugc chon tr phenyl, vong aryl hai vong c6 tir 8
dén 10 canh, vong heteroaryl mot vong ¢o tur 5 dén 6 canh, c6 tir 1 dén 4 nguyén tu khac
loai doc 1ap dugc chon tr nito, oxy va luu huynh, va vong heteroaryl hai vong c6 tur 8
dén 10 canh, c6 tur 1 dén 4 nguyén t khac loai ddc 1ap dugce chon tir nito, oxy va luu

huynh;
Y 1a lién két cong hoa tri hodc —L—;

Lla géc hydrocacbon no hoéc khong no, mach théng hoac mach nhanh c6 hoa tri

hai ¢6 tir 1 dén 8 cacbon, trong d6 mot hoic nhiéu don vi metylen ctia L tity y dugc thay
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thé bang -NR—, -N(R)C(0)~, -C(O)N(R)-, ~O—, —C(0)—, ~OC(0)-, -C(0)O—, —S—, —
SO—-, —SO2—, —C(S)-, -C(NOR)- hoic -C(NR)—;

mdi R doc 1ap 12 hydro hodc nhom tiry ¥ duge thé duoc chon tir vong cacbon .béo,
phenyl, no hodc khong no mot phén 6 tir 4 dén 7 canh, c6 tir 1 dén 6 cacbon, vong di
vong no hodc khong no mot phén c6 tir 4 dén 7 canh, c6 tir 1 dén 2 nguyén tir khac loai
doc 1ap dugc chon tir nito, oxy va luu huynh, vong heteroaryl mot vong cé tir 5 dén 6
canh, co tur 1 dén 4 nguyén ti khac loai doc 1ap duoc chon tir nito, oxy va luu huynh,
vong aryl hai vong c6 tur 8 dén 10 canh, va vong heteroaryl hai vong c6 tir 8 dén 10 canh,

c6 tir 1 dén 4 nguyén tr khac loai doc 1ap dugc chon tur nito, oxy va luu huynh; hoac

hai nhém R trén cling nito cing v6i nguyén nito ma ching gin vao tao ra vong
di vong no hodc khong no mdt phan, ¢6 tir 4 dén 7 canh, c6 tir 1 dén 4 nguyén tit khac
loai doc 1ap dugc chon tlr nito, oxy va luu huynh, hodc vong heteroaryl ¢6 tir 5 dén 6
canh, co tur 1 dén 4 nguyén tr khac, loai doc 1ap dugc chon tir nito, oxy va luu huynh;

mdi trong s6 V1, V2 va V3 doc 1ap 1a C(RY) hodc N;

mdi R* va RY 1a ddc 1ap dugc chon tir —R, halogen, —OR, —SR, -N(R)2, —CN, —
NO,, —N3, -SOR, -SO:R, -SO2NR, -C(O)R, -CO2R, —C(O)OR, —C(O)NR)2, —
NRC(O)R, “OC(O)R,—OC(O)N(R)2, -NRC(O)OR, -NRC(O)NR2 va -NRSO:R;

mdi R! vaR? doc 14p 1a hydro, doteri, triti hodc halogen;

W 12 —CN, haloalkyl, -NO; hozc ~C(=Z)R?;

Z1a 0, S, hodc NR;

R3 dugc chon tir hydro, —R, ho#c, —SR va —-N(R%)2;

mdi R* doc 1ap 1a —R; hodc

hai R* trén cung nito cung véi nguyén nito ma ching gin vao tao ra vong di
vong no hodc khong no mot phén co tir 4 dén 7 canh, cé tir 1 dén 4 nguyén tir khac loai
doc 1ap duoc chon tir nito, oxy va luu huynh, hodc vong heteroaryl co tur 5 dén 6 canh,
cotir 1 dén 4 nguyeén tr khac loai ddc lap dugc chon tir nito, oxy va luu huynh, trong

do6 vong duoc tao ra theo cach nay tuy y dugc thé bang —(R%)a;
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mdi R 1a doc 1ap dugc chon tir R, halogen, —OR, —SR, -N(R), —-CN, -NO», —
N3, -SOR, -SOR, -SONR, -C(O)R, -COR, -C(O)OR, —C(O)N(R), —
NRC(O)R, -OC(O)R, ~OC(O)N(R)2, ~NRC(O)OR, -NRC(O)NR; vi -NRSO,R: va

mdi m va n doc lap 1a sb nguyén dugc chontir 0, 1, 2, 3 va 4.

Céc hop chét ¢6 cong thire Z duoc mé ta, vi du, trong don yéu cdu cAp patent M¥
s6 US 13/041,377, dugc ndp ngay 5 thang 3 nam 2011, va trong don yéu cdu cip patent
tam thoi M¥ s 61/513,428, dugc ndp ngay 29 thang 7 nam 2011, va 61/653,588, duoc
ndp ngay 1 thang 6 nim 2012. Céac hop chit ¢6 cong thirc Z duge téng hop mot cach
thong thudng nhu hdn hop gdm cac chit dong phan (E) va (Z), ma phai dugc tach. Su
tach cac chat dong phan (E)- va (Z)-olefin doi hoi tach sic ky & pham vi rong va dan
dén viéc mat 50% hop chit trung gian A, do chat dong phan khéng mong mudn thuong
khong thé dugc chuyén hoa thanh chét ddng phan mong mudn. Hiéu suét 50% la khong
hiéu qua va chi phi cao trong budc tdng hop bét ky, nhung hiéu sudt khong chip nhan
duoc nay tham chi con kho giai quyét hon khi két thuc quy trinh téng hop nhiéu budc.
Ngac nhién 13, cic tic gia sang ché da phat hién ra rang viéc st dung céc bazo bi can trd
v& mat khong gian trong phan tng cdng nucleophin & vi tri 1,4 ¢6 thé c6 tac dung tinh
chon loc (Z) ctia phan ting, nhd d6 tao ra chat déng phan cis-olefin 12 san phdm chinh
va riéng biét. Do d6, sang ché dé xuat quy trinh tong hop chon loc (Z) ciia cac hop chét
c6 cong thire Z, va phuong phap didu ché cac hop chat trung gian téng hop hitu ich dé
tao ra cic hop chét c6 cong thire Z. Bude then chét trong quy trinh tdng hop céc hop

chét c6 cong thie Z duoc md ta trong So dd L.

Theo mdt sd phuong an, hop chét co cong thirc Z dugc tao ra theo So dd I,

duogc néu dudi day:

Sodd1 R? R! ,
>__< R Rl
NH LG W =
YN B vI-N W
Q) F—— it
(RY), —Y" 2 S-1.1 (R =Y N2
A Z
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trong d6, LG 1a nhém roi chuyén va mdi trong sb vong A, Y, V!, V2, V3, RX, R!, RZ W
va m 1a nhu dugc xéc dinh trén ddy ddi v6i hop chét c6 cong thire Z va duoc md ta

trong cac phuong an trong ban mé ta sang ché nay.

Theo mét s6 phuong an ctia bude S-1.1, hop chét trung gian A duge lién hop véi
hop chét trung gian B qua phan tmg cong/tach loai nucleophin & vi tri 1,4. Theo mot sé
phuong 4n cia buée S-1.1, LG 1a nhém roi chuyén thich hop. Theo mét sé phuong an
nay ctia budc S-1.1, LG 1a halogen. Theo mét s6 phuong 4n, LG 1 iot. Theo mdt sb
phuong an cua buée S-1.1, LG 1a bromo. Theo mot sb phuong 4n cda bude S-1.1, LG

1a sulfonat. Theo mdt s phuong an nay, LG 1a metansulfonat (mesylat).

Theo mdt s6 phuong 4n ciia bude S-1.1, hop cht trung gian A dwoc lién hop véi
hop chét trung gian B vé6i sw c6 mit ctia bazo nucleophin bi can tré vé mat khong gian.
Ngudi c6 hiéu biét trung binh trong linh vuc nay s& c6 kha ning lwa chon bazo bi can
tré vé mat khong gian thich hop. Bazo nucleophin bi can trd vé miat khong gian thich
hop dé sir dung trong sang ché bao gdm 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), 1,5-
diazabixyclo[4.3.0]non-5-en (DBN), 1,4-diazabixyclo(2.2.2)octan (DABCO), N,N-
dixyclohexylmetylamin, 2,6-di-tert-butyl-4-metylpyridin, quinuclidin, 1,2,2,6,6-
pentametylpiperidin (PMP), 7-metyl-1,5,7-triazabixyclo(4.4.0)dec-5-en (MTBD),
triphenylphosphin, tri-tert-butylphosphin va trixyclohexylphosphin.

Theo mdt s6 phuong &n, hop chét c6 cong thire Y duogc tao ra theo So dd I,

dugc néu dudi day:

So do 11 R! Rz R
RZ
S N-NH W W
N | P)—rY LG N-
N X NH, X N B / N/>\R>’
/[/ S-2.1 |// S-2.2 I// S-2.3
(R ' (R, ' R ’ -
C D E ( )m Y

trong d6, LG 1a nhom rdi chuyén va mdi trong sé R¥, RY, R', R%, W va m 1a nhu duoc
xéc dinh trén day ddi v6i hop chét c6 cong thirc Z va dugc mo ta trong cac phuong 4n
trong ban mo ta sang ché nay.

Theo mdt sé phuong 4n ciia budc S-2.1, hop chét trung gian C dugc cho phan

ing v6i mubi thiolat dé tao ra hop chét trung gian D. Theo mot sd phuong an ciia budc
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S-2.1, mudi thiolat 12 mudi natri thiolat. Theo mét sb phuong 4n cda bude S-2.1, mudi

thiolat 1a kali thiolat.

O bude S-2.2, hop chét trung gian D duoc cho phan ung véi chit trong duong
hydrazin dé tao ra hop chit trung gian E.

O bude S-2.3, hop chit trung gian E duoc lién hop véi hop chit trung gian B dé
tao ra hop chét ¢6 cong thirc Y. Theo mdt sé phuong an cia bude S-2.3, LG 14 nhom roi
chuyén thich hop. Theo mét sé phuong 4n nay cta buée S-2.3, LG 13 halogen. Theo mot
sé phuong an, LG 14 iot. Theo mot s6 phuong 4n cia budce S-2.3, LG 12 brom. Theo mot
s6 phuong 4n cua buée S-2.3, LG la sulfonat. Theo mét s6 phuong 4n nay, LG 1a

metansulfonat (mesylat).

Theo mét sé phuong 4n ciia bude S-2.3, hop chét trung gian E duoc lién hop véi
hop chit trung gian B v6i sur ¢6 mit ciia bazo nucleophin bi can tré vé mat khong gian.
Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& c6 kha ning Iya chon bazo bi can
tré v& mit khong gian thich hop. Bazo nucleophin bi can trd vé mat khong gian thich
hop dé str dung trong sang ché bao gdém 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), 1,5-
diazabixyclo[4.3.0]non-5-en (DBN), 1,4-diazabixyclo(2.2.2)octan (DABCO), N,N-
dixyclohexylmetylamin, 2,6-di-tert-butyl-4-metylpyridin, quinuclidin, 1,2,2,6,6-
pentametylpiperidin (PMP), 7-metyl-1,5,7-triazabixyclo(4.4.0)dec-5-en (MTBD),
triphenylphosphin, tri-tert-butylphosphin va trixyclohexylphosphin.

Theo mdt khia canh, sang ché dé& xuit phuong phap diéu ché hop chét c6 cong
thuc Z:

DY
oD
(2),

hodc mudi duge dung ciia no, trong d6, mdi trong so vong A, Y, VI, V2, V3 R* R, R},

R?, W va m 1a nhu dugc xac dinh trén day dbi vai hop chét c6 cong thuc Z,
bao gdm cac budec:

(a) cung cap hop chat c6 cong thirc A:
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Y
(RX)m—@ﬂ/kvf
(A),

trong d6, mdi trong s6 vong A, R*, Y, V!, V2, V3 va m 1a nhu dugc xéc dinh trén day

d6i v6i hop chat c¢6 cong thiic Z; va
(b) cho hop chit ¢ cong thiic A phan tGng véi olefin ¢ cong thirc B:

RI

R2
o

LG  (B)
trong do:
LG la halogen, -OSO2R hodc -OSO,CF3; va

mdi trong s R, W, R! va R? 1a nhw dugc xac dinh trén ddy déi véi hop chét c6

cong thuce Z;

véi sur ¢ mit cia bazo nucleophin bi can trd vé méat khong gian dé tao ra hop

chét c6 cong thic Z.

Nhu dugc md ta trén diy, hop chét c6 cong thirc A duge lién hop véi hop chit
trung gian B qua phan ung cong/tach loai nucleophin & vi tri 1,4. Theo mot s6 phuong
an, hop chét c6 coéng thirc A dugc lién hop véi hop chét trung gian B v§i sy ¢c6 mét cua
bazo nucleophin bi can tr¢ v& mit khong gian. Cac bazo bi can trd vé mat khong gian
thich hop bao gdm cac bazo amin bac ba. Theo mot s phuong 4n, bazo bi can try vé
mit khong gian thich hgp bao gdm cac bazo amin bac hai bi can trg vé miat khong gian.
Theo mdt s6 phuong an, bazo nucleophin bi can trd vé mat khong gian duge chon tir
1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), 1,5-diazabixyclo[4.3.0]non-5-en (DBN),
1,4-diazabixyclo(2.2.2)octan (DABCO), N,N-dixyclohexylmetylamin, 2,6-di-tert-
butyl-4-metylpyridin, quinuclidin, 1,2,2,6,6-pentametylpiperidin (PMP), 7-metyl-1,5,7-
triazabixyclo(4.4.0)dec-5-en (MTBD), triphenylphosphin, tri-tert-butylphosphin va
trixyclohexylphosphin. Theo mot sd phuong 4n, bazo nucleophin bi can tro vé mat
khong gian la 1,4-diazabixyclo(2.2.2)octan (DABCO). Theo mot s6 phuong an, bazo
nucleophin bi can tré vé mit khong gian 1a 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU).
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Theo mdt sb phuong &n, bazo nucleophin bi can trd vé mat khong gian la
phosphin. Theo mdt sé phuong 4n nay, bazo nucleophin bi can tré vé mat khong gian 14

triphenylphosphin.

Theo mot sb phuong an, budc (b) trén day dugc thuc hién ¢ nhiét do nam trong
khoang tr 0°C dén 100°C. Theo mot sb phuong an, budce (b) duge thuc hién ¢ nhiét do
khoang 0°C. Theo mot sb phuong an, budc (b) dugce thuc hién ¢ nhiét do khoang 25°C.
Theo mdt s6 phuong an, budc (b) dugc thuc hién ¢ nhiét do khoang 50°C. Theo mot sb

phuong an, budc (b) duge thuc hién & nhiét do khoang 100°C.

Nguoi ¢6 hiéu biét trung binh trong linh vuc nay s& nhan biét rang phan tng
cong/tach loai nucleophin & vi tri 1,4 cua hop chét ¢ cong thirc A va hop chét trung
gian B doi hdi viéc st dung dung mdi hitu co khdng proton, phan cuc. Cac dung moi
hitu co khong proton, phan cuc thich hop bao gdm cac ete nhu dioxan, tetrahydrofuran
va metyl tert-butyl ete (MTBE), va cac amit nhu dimetylformamit (DMF) va
dimetylaxetamit (DMA). Nguoi co hiéu biét trung binh trong linh vurc nay c¢6 kha ning

lua chon dung méi thich hop d6i theo nhiét d6 phan tng mong mudn.

Theo khia canh khac, sang ché d& xuit phuong phéap diéu ché hop chét c6 cong
thirc Y:

R2>—’<Rl
NN W
/ />\Ry
[;:]/‘\N
R ),

hozc mudi dugce dung ctia né, trong d6, mdi trong so R, R*, RY, R, R?, W va m 1a nhu

duoc xéac dinh trén day ddi véi hop chét ¢ cong thirc Z,
bao gdm cac buéc:

(a) cung cap hop chit c6 cong thirc E:
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N-NH
/

I)—RY
N

X

|
w (E),

trong do, mdi trong s6 R*, RY va m 1a nhu duoc x4c dinh trén day dbi vai hop chit ¢6

cong thic Y; va
(b) cho hop chit cong thic E nay phan tng véi olefin c6 cong thirc B:

Rl

RZ
W

LG (B),
trong do:
LG la halogen, -OSO2R hoac -OSO2CF3; va

mdi trong s§ R, W, R! va R? 1a nhu dugc xac dinh trén day ddi véi hop chét c6

cong thic Y,

véi su ¢ mit cia bazo nucleophin bi can trd vé mat khong gian dé tao ra hop

chét c6 cong thirc Y.

Nhu duge mo ta trén dy, hop chét cé cong thirc E dugce lién hop véi hop chat
trung gian B qua phan ng cong/tach loai nucleophin ¢ vi tri 1,4. Theo mot s6 phuong
an, hop chét c6 cong thirc E dugc lién hop véi hop chét trung gian B véi su ¢6 mit cua
bazo nucleophin bi can tré vé mit khong gian. Céc bazo bi can trd vé mit khong gian
thich hop bao gdm cic bazo amin bac ba. Theo mot s6 phuong an, bazo bi can tré vé
mit khong gian thich hop bao gdm céc bazo amin béc hai bi can tré v& mat khong gian.
Theo mdt s6 phuong 4n, bazo nucleophin bi can tré vé mit khong gian duoc chon tir
1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), 1,5-diazabixyclo[4.3.0]non-5-en (DBN),
1,4-diazabixyclo(2.2.2)octan (DABCO), N,N-dixyclohexylmetylamin, 2,6-di-tert-
butyl-4-metylpyridin, quinuclidin, 1,2,2,6,6-pentametylpiperidin (PMP), 7-metyl-1,5,7-
triazabixyclo(4.4.0)dec-5-en (MTBD), triphenylphosphin, tri-tert-butylphosphin va

trixyclohexylphosphin. Theo mot s6 phuong an, bazo nucleophin bi can trg vé mit
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khéng gian 1a 1,4-diazabixyclo(2.2.2)octan (DABCO). Theo mdt s6 phuong an, bazo
nucleophin bi can tr& vé mat khong gian 1a 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU).

Theo mdt s phuong an, bazo nucleophin bi can trd vé mat khong gian la
phosphin. Theo mét s6 phuong 4n nay, bazo nucleophin bi can tré vé mat khong gian 1a

triphenylphosphin.

Theo mét sb phuong an, bude (b) trén day dugc thuc hién ¢ nhiét do nam trong
khoang tir 0°C dén 100°C. Theo mot s6 phuong 4n, budce (b) duoc thuc hién & nhiét do
khoang 0°C. Theo mdt sb phuong an, budc (b) dugce thuc hién ¢ nhiét do khoang 25°C.
Theo mdt s6 phuong an, budc (b) dugc thuc hién & nhiét do khoang 50°C. Theo mdt sd
phuong an, bude (b) dugc thuc hién ¢ nhiét do khoang 100°C.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& nhan biét rang phan tng
cong/tach loai nucleophin & vi tri 1,4 cta hop chét ¢6 cong thac E va hop chét trung
gian B doi hdi viéc st dung cia dung moi hitu co khong proton, phan cuc. Cac dung
moi hitu co khong proton, phan cuc thich hop bao gdm céac ete nhu dioxan,
tetrahydrofuran va metyl tert-butyl ete (MTBE), va amit nhu dimetylformamit (DMF)
va dimetylaxetamit (DMA). Nguo1 ¢o hiéu biét trung binh trong linh vuc nay cé kha

ning lua chon dung moi thich hop theo nhiét d§ phan tng mong muén.

Theo mdt sé phuong an vé hop chét c6 cong thire Y, W 1a —CN. Theo mot sb
phuong an, W 1a haloalkyl. Theo mot s6 phuong an nay, W l1a —CF3. Theo mot sb
phuong an, W 1a —-NOa.

Theo mdt s& phuong an, W 12 —C(=Z)R®. Theo mot sd phuong 4n nay, Z 1a O.
Theo mét sé phuong an, W 1a ~C(O)R3, trong d6 R dugc chon tir —OR, -SR hodc —
N(R%)2. Theo mdt sé phuwong an, W 1a ~C(O)OR. Theo mot s6 phuong 4n, W 1a —
C(O)OR, trong d6 R dugc chon tir metyl, etyl, isopropyl, butyl, tert-butyl va sec-butyl.
Theo mét s phuong 4n, W la -C(O)OCHs. Theo mot s6 phuong &n, W
1a -C(O)OCH2CH;s. Theo mdt s& phwong én, W 1a -C(O)OCH(CHs),.

Theo mét sé phuong an, W 1a —~C(O)N(R*)2. Theo mét s6 phuong an, W 1a -
_(O)NH(R*). Theo mét s phwong an, W 12 —C(O)NHa. Theo mét s phuong an, W 1a -

C(=O)N(R*), trong d6 ca hai nhom R* cung véi nguyén tir nito ma ching gén vio tao
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ra vong di vong no c6 tir 4 dén 7 canh, c6 tir 1 dén 4 nguyén tit khac loai doc lap duoc
chon tlr nito, oxy va luu huynh, trong d6 vong dugc tao ra theo cach nhu vay tuy y duoc
thé bang —(R%)s. Theo mdt sé phuong an, W 1a —C(O)N(R*),, trong d6 ca hai nhém R*
cung v6i nguyén tir nito ma chiing gfn vao tao ra vong di vong no c¢6 tir 4 dén 7 canh,
co tir 1 dén 3 nguyén tir khac loai doc 1ap dugce chon tir nito, oxy va luu huynh, trong do
vong dugc tao ra theo cach nay tuy y dugc thé bang —(R%)n. Theo mdt sé phuwong an, W
13 —C(O)N(R*),, trong d6 ca hai nhém R* ciing v6i nguyén tir nito ma chung gin vao tao
ra vong di vong no c6 tir 4 dén 7 canh, c6 tir 1 dén 2 nguyén tr khac loai doc lap duogc
chon tir nito, oxy hoac luu huynh, trong d6 vong duoc tao ra theo cach nay tuy y duoc
thé bang —(R%).. Theo mdt s6 phuong an, W 14 -C(O)N(R*),, trong d6 ca hai nhém R*
cung véi nguyén ti nito ma ching gin vao tao ra vong di vong no c6 tir 4 dén 7 canh co

1 nguyén t nito, trong d6 vong dugc tao ra theo cach nay tuy y dugc thé bang —(R%)n.

Theo mdt sé phuong an, W 1a —C(O)N(R*),, trong d6 ca hai nhém R* cung véi
nguyén ti nito ma chiung gin vao tao ra vong di vong no c6 tir 4 dén 6 canh c6 1 nguyén
tir nito, trong d6 vong dugc tao ra theo cach nay tuy y dugc thé bang —(R%)s. Theo mot
s6 phuong 4n, W 12 —C(O)N(R*), trong d6 ca hai nhém R* ciing v6i nguyén tir nito ma
chung gan vio tao ra vong di vong no ¢ tir 4 dén 5 canh c6 1 nguyén tir nito, trong d6
vong dugc tao ra theo cach nay tuy y dugc thé bang —(R%)n. Theo mdt s6 phuong an, W
1a —C(O)N(R*),, trong d6 ca hai nhém R* cuing v6i nguyén tir nito ma ching gén vao tao
ra vong di vong no ¢6 4 canh, c6 1 nguyén tr nito, trong d6 vong dugc tao ra theo cach
nay tiy y duoc thé bang —(R%)a. Theo mot s& phuong 4n, W 1a ~C(O)N(R*), trong do
ca hai nhém R* cung vé&i nguyén tir nito ma ching gin vao tao ra vong di vong no c6 4
canh c6 1 nguyén tit nito, trong d6 vong dugc tao ra theo cach nay duoc thé bang it nhat
mot flo. Theo mdt sé phuong an, W 1a -C(O)N(R*),, trong d6 ca hai nhom R* cung véi
nguyén t nito ma chung gén vao tao ra vong di vong no ¢6 4 canh ¢6 1 nguyén tr nito,

trong d6 vong dugc tao ra theo cach nhu vay dugc thé bang it nhat hai flo. Theo mot sb
i
N

phuong an, W 1a F
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Theo mdt s6 phuong 4n, R! 1a hydro. Theo mot s6 phuong an, R' 13 doteri. Theo
mot sé phuong 4n, R? 1a hydro. Theo mot sd phuong an, R? 1a doteri. Theo mot sb

phuong 4n, mdi R! va R? 1a hydro.

Theo mét sé phuong 4n, m 1 1. Theo mot s6 phuong an, m 1a 2. Theo mot s6

phuong an nay, R* 1a haloalkyl. Theo mot s6 phuong an, R* 1a —CFs.
Theo mdt sé phuong 4n, RY 1a hydro.

Theo mdt sé phuong 4n, sang ché @& xuit phuong phip diéu ché hop chét ¢6
cong thuce E:
N-NH

/ />\Ry
N

X

l
(R")m/ Z (E),

trong d6 R¥, RY vam 1 nhw dugc md ta dbi véi hop chat co cong thirc Z,
bao gdm céc budc:
(a) cung cap hop chét c6 cong thire D:

S

‘\ NH,

Nadt
(R m (D),

trong d6, mdi trong sb R* va m 1a nhu dugc xéac dinh trén day doi voi hop chat ¢6 cong

thic E; va
(b) cho phan ung hop chét c6 cong thirc D dé tao ra hop chat ¢6 cong thiic E.

Theo mot sb phuong an, cac diéu kién hitu hiéu dé tao ra hop chét c6 cong thirc
D bao gdm chét twong duong hydrazin. Do dé, theo mot sd phuong 4n, budc (b) cua
phuong phap didu ché hop chat ¢6 cong thic E bao gdm cho hop chét c¢6 cong thirc D
phan tng voi chit tuong duong hydrazin dé tao ra hop chat c6 cong thirc E. Theo mot
s6 phuong 4n, hop chét trung gian D duoc cho phan Gng v6i hydrazin hydrat dé tao ra
hop chét c6 cong thire E. Theo mot s6 phuong 4n, hop chét trung gian D dugc cho phan
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ng v6i dang dugc bdo vé cla hydrazin nhu tert-butyl hydrazincarboxylat va tiép theo

khtr bao vé dé tao ra hop chét trung gian D.

Nguoi ¢6 hiéu biét trung binh trong linh vuc nay s& nhan biét ring viéc bd sung
hydrazin vao hop chit trung gian D doi héi dung méi hitu co khong proton, phan cuc.
Cac dung mdi hitu co khong proton, phan cuc thich hop bao gém céc ete nhu dioxan,
tetrahydrofuran va metyl tert-butyl ete (MTBE), c4c rugu nhu ruou isopropylic va cac
amit nhu dimetylformamit (DMF) va dimetylaxetamit (DMA). Nguoi ¢6 hiéu biét trung
binh trong linh vuc nay c6 kha nang lya chon dung moi thich hop theo nhiét dd phan

rng mong muon.

Theo mét s phuong an, sang ché dé xuét phuwong phap didu ché hop chét c6 cong

thtc D:

[\ NH,

(R")m// (D),

trong d6, R* va m 1a nhu duoc x4c dinh trén day dbi véi hop chét c6 cong thuc Z,
bao gdm céac budc:
(a) cung cip hop chit c6 cong thirc C:

N CN

I
@y (©),

trong d6, mdi trong sé R* va m 1a nhu dugc xéc dinh trén day déi véi hop chit c6 cong
thirc D; va

(b) cho phan ting ¢6 cong thirc C dé tao ra hop chat c6 cong thuc D.

Nhu duge mé ta trén dy, theo mét sb phwong an, hop chét trung gian C duoc xir
Iy bang mudi thiolat dé tao ra hop chét trung gian D. Theo mét s6 phwong an, mudi
thiolat 12 natri thiolat. Nguoi c6 hiéu biét trung binh trong linh vic nay s& biét ring phan

ung cua hop chat trung gian C véi mudi thiolat doéi hoi viée sit dung ciia dung moi wa
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nudce co cyc. Cac dung mdi wa nude cd cuc bao gom céc ete nhu dioxan, tetrahydrofuran

va metyl tert-butyl ete (MTBE).

Theo mdt sé phuong an, sang ché dé xuét phuong phép didu ché hop chét c6

cong thue B:
R!
RA W
LG (B),
trong do:

LG la halogen, -OSO2R hoac -OSO,CF3; va

mdi trong s6 R, R!, R? vA W 1a nhu dugc x4c dinh trén day dbi v6i hop chit c6

cong thic Z,
bao gom cac budc:

(a) cung cap hop chét c6 cong thic F:

RI—="W(F),

trong d6, mdi trong s6 R va W 1a nhu duoc xac dinh trén day déi véi hop chit c6

cong thic B; va
(b) cho phéan g hop chit ¢6 cong thic F dé tao ra hop chét c6 cong thirc B.

Nhu duge md ta trén ddy, theo mot s phuong an cia hop chat trung gian B, LG
1a halogen. Theo mot s6 phuong 4n nay, hop chit c6 cong thie F dugc xit Iy bang mudi
halogenua. Theo mét sé phwong 4n, hop chit c6 cong thirc F duge xir 1y bang natri
halogenua. Theo mét s6 phuong an nay, hop chét c6 cong thuc F duge xtr Iy bang natri
iodua. Theo mot s6 phuong 4n, hop chit trung gian F duoc xur ly bang mudi halogenua
v6i s c6 mit cua axit. Cc axit thich hop bao gém ca axit vo co va axit hitu co. Theo
mot sd phuong an, hop chat trung gian F duoc xir Iy bing mudi halogenua va axit hitu
co nhu axit axetic. Theo mot sb phwong an, hop chét trung gian F dugc xir ly bang natri

iodua v6i su c6 mat cia axit axetic dé tao ra hgp chat cé cong thic B.
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Ngudi ¢6 hiéu biét trung binh trong linh vic ndy s& nhan biét ring viéc bd sung
mubi halogenua vao hop chét trung gian F doi hoi dung méi hitu co khong proton, phan
cuc. Cac dung mdi hitu co khéng proton, phan cuc thich hop bao gdm cic ete nhu

dioxan, tetrahydrofuran va metyl tert-butyl ete (MTBE).

Theo khia canh khac, sang ché dé xuit phuong phap diéu ché hop chit c6 cong
thirec X:

e (X,

hodc mudi duge dung ciia né, trong d6, moi trong s6 R, RX, RY, R!, R?2, R* va m la nhu

duoc xac dinh trén ddy dbi voi hop chét co cong thic Z,
bao gém céc budc:
(a) cung cép hop chit c¢6 cong thirc E:

N-NH

/ />\Ry
N

X

|
@ B,

trong d6, mdi trong s6 RX, RY va m 13 nhu dugc xéc dinh trén day dbi voi hop chit co
cong thuc X; va
(b) cho hop chét cong thirc E nay phan ting v6i olefin ¢6 cong thirc G:
R]
R? R*
!
V}N\ )
LG R
© (G),

trong do:

LG la halogen, -OSOzR hodc -OSO,CF3; va
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mdi trong sd R, R!, R? va R* 1 nhu dugc x4c dinh trén ddy ddi véi hop chét co
cong thic X,

vO1 sy ¢6 mat cuia bazo nucleophin bi can tré vé mit khong gian dé tao ra hop
chét ¢6 cong thirc X,

Theo khia canh khéc, sang ché dé xudt phuong phap diéu ché hop chét c6 cong
thiae W:

R2 R! /\
VSfNV\RS)n
N -N 0
Y
l A N
=
(Rﬁé/ (W),

hodc mudi dugc dung ciia no, trong d6, mdi trong s6 R, R*, RY, R, RZ, R’, m van la
nhu duge xac dinh trén day déi v6i hop chét c6 cong thic Z,
bao gdbm cac bude:
(a) cung cép hop chit c6 cong thic E:
1\/11NH

I)—RY
N

X

|
@y (E),

trong do, mdi trong s6 R, RY va m 14 nhu duoc xac dinh trén day dbi véi hop chét co

cong thiac W; va
(b) cho hop chét cong thirc E nay phan ting véi olefin ¢6 cong thirc H:

Rl

R2
AN
— N \ 5
LQ/S// ~/ (R

o (H),
trong do:

LG la halogen, -OSO2R hodc -OSO,CF3; va
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mdi trong s6 R, R!, R, R® va n 14 nhu duoc x4c dinh trén ddy dbi véi hop chét
c6 cong thirc W,

v&1i su ¢6 mit cia bazo nucleophin bi can tré vé& mat khong gian dé tao ra hop
chit c¢6 cong thirc W.

Theo khia canh khéc, sang ché dé xuit phuong phap diéu ché hop chét c6 cong
thire V:

1
R F

R2
WNDQF
N-N
| D~p
YN
N
(R%m V),

hoic mubi dugce dung ciia nd, trong d6, mdi trong sd R, R¥, RY, R!, R?, v m la nhu
duoc xac dinh trén day dbi voi hop chét ¢ cong thire Z,
bao gdm cac bude:
(a) cung cAp hop chét co6 cong thirc E:
I\;INH

)—R
N

X

|
®y” (E),

trong do, mdi trong s6 RX, RY va m 1a nhu dugc xé4c dinh trén day dbi véi hop chét co
cong thirc V; va
(b) cho hop chét cong thirc E ndy phan Gng véi olefin ¢ cong thirc J:
Rl
R? F
PN
LG
o ()
trong do:

LG la halogen, -OSO2R hodc -OSO2CF3; va
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mdi trong sd R, R! va R? 14 nhu duge xéac dinh trén day ddi voi hop chét co
cong thiic V,

vé1 sy ¢6 mit cia bazo nucleophin bi can trd vé mat khong gian dé tao ra hop
chét ¢6 cong thirc V.

Theo mot sb phuong an, sang ché dé xuat phuong phép diéu ché hop chit c6

cong thuc G:

R2 R! R*
VS@’L )
LG R
O (G)

trong do:
LG la halogen, -OSO2R hodc -OSO,CF3; va
méi trong s6 R, R!, R? va R* 1a nhu dugc mb ta trong ban mé ta séng ché nay
d6i voi hop chat ¢ cong thic Z,
bao gbém cac budgce:
(a) cung cép hop chét ¢ cong thic K:
RS

N-R*

RP—=—

o (K,

trong d6, mdi trong s R2? va R* 1 nhu duogc xac dinh trén day d6i v6i hop chét co

cong thic G; va
(b) cho phan tng hop chét ¢ cong thirc K dé tao ra hop chét c6 cong thire G.

Nhu duge mo ta trén ddy, theo mot sé phuong an vé hop chit trung gian G, LG
la halogen. Theo mot s6 phuong an nay, hop chét c6 cong thirc K dugc xit ly bang mudi
halogenua. Theo mdt s& phwong 4n, hop chét c6 cong thirc K duge xir ly bang natri
halogenua. Theo mdt s phuong an nay, hop chat c¢6 cong thirc K duoc xir Iy bang natri

iodua. Theo mdt s phuong an, hop chit trung gian K duge xtr Iy bang mudi halogenua

Vi su cd mat cua axit. Céac axit thich hgp bao gom ca axit v co va axit hitu co. Theo

mot s6 phurong an, hop chét trung gian K duge xir Iy bang mudi halogenua va axit hitu
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co nhu axit axetic. Theo mdt s phuong 4n, hop chét trung gian K dugc xit 1y bang natri

iodua véi sy ¢6 mat ctia axit axetic dé tao ra hgp chat cé cong thic G.

Theo mot sb phuong 4n, sang ché dé xuét phuong phap didu ché hop chét co

cong thire K:

o (X)),

trong d6, mdi trong s R? va R* 1a nhu dugc xéc dinh trén diy d6i v6i hop chit c6 cong

thtc Z,
bao gdm céc budc:

(a) cung cap hop chét c6 cong thirc L:

RA—=—(

o (L),
trong d6, R? 1a hydro, doteri, triti hodc halogen; va

(b) cho hop chét c¢6 cong thirc L phan tmg véi HN(R*),, trong d6 mbi R* 1a nhu
duoc xé4c dinh trén day ddi voi hop chit c6 cong thirc K, dé tao ra hop chét c6 cong

thire K.

Theo mot sé phuong an, hop chit ¢ cong thirc L duge xu ly bang chét lién hop
amit voi su c6 mit cia HN(RY), dé tao ra hop chét c6 cong thirc K. Chét lién hop amit
thich hop bao gdm HOBt, HOAt, HAMDU, HAMTU, PyBOP, PyBrOP, TBTU, HATU
va T3P. Nguoi ¢6 hiéu biét trung binh trong linh vuc ndy s& nhan biét ring viéc st dung
chét lién hop amit doi héi viéc st dung bazo. Céc bazo thich hgp bao gdm cac bazo hitu
co, nhu trietylamin, diisopropyletyl amin, pyridin, 4-dimetylpyridin (DMAP), va tuong

tu.

Theo mot sb phuong an, hop chit c6 cong thirc L duge cho phén Gmg véi chét clo
héa nhu thionyl clorua dé tao ra axyl clorua, ma sau d6 dugc cho phéan tmg voi HN(R*)2

dé tao ra hop chét c6 cong thic K.
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Theo mét sé phuong 4n, sang ché dé xudt phuong phap didu ché hop chit co

cong thuc G:

trong do:
LG la halogen, -OSOzR hodc -OSO,CF3; va
mdi trong s6 R, R!, R va R* 1a nhu dugc x4c dinh trén day dbi véi hop chét c6
cong thuc Z,
bao gdm céc bude:
(a) cung cAp axit propargylic c6 cong thirc L:
OH
RZ—=
o (L),
trong d6, R? 1a nhu duoc xé4c dinh trén day d6i véi hop chit ¢6 cong thic G;
(b) cho hop chit c6 cong thirc L phan tng véi rugu c6 cong thirc HO-R dé tao ra
este propargylic c6 cong thirc M:
OR
R2%§
o M),
trong d6, mdi trong s6 R va R? 12 nhu duge x4c dinh trén day d6i voi hop chét
c6 cong thuce G;
(¢) cho phan ng este cta propargylic c6 cong thirc M dé tao ra hop chit c6
cong thirc N:
R? R
74%/011
LG
° )
trong d6, mdi trong sd R, R!, R? va LG 1a nhu dugc xac dinh trén day déi véi hop

chit co cong thirc G;
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(d) thity phan hop chit c6 cong thirc N dé tao ra hgp chét ¢6 cong thie Q:

R2 R
L(?]&SZ/OH
o (Q),

trong d6, mdi trong sé R, R!, R? va LG 1a nhu dugc xéc dinh trén day ddi véi hop

chat c6 cong thirc G; va

(¢) cho hop chit c6 cong thitc Q phan tng véi HN(R*),, trong d6 mdi R* 1a nhu
duoc xéac dinh trén day dbi v6i hop chit c6 cong thirc G, dé tao ra hop chit c6 cong thire
G.

Theo mét s6 phuong 4n, axit propargylic c6 cong thac L duge xtt Iy bang rugu
dé tao ra este propargylic c¢6 cong thirc M. C4c rugu thich hgp bao gdm metanol, etanol
va isopropanol. Nguoi ¢ hidu biét trung binh trong linh vuc nay s& nhan biét ring su
este hda cua axit propargylic c6 cong thic L ¢co thé duoc thuc hién bang axit xuc tac.
Do d6, theo mot sé phuong an, axit propargylic c6 cong thie L duge xtt 1y bang metanol
hodc etanol vdi su ¢d mét cia axit sulfuric xuc tac dé tao ra este propargylic c6 cong

thac M.

Ngudi ¢6 hiéu biét trung binh trong linh vuc ndy s& nhén biét rang su este hoa
nay c6 thé duge thyc hién & nhiét do nim trong khoang tir 25°C dén 100°C, hogc dén
nhiét do soi cta ruou. Theo mot s phuong an, sur este hoa ciia axit propargylic ¢6 cong

thirc L dugc gia nhiét dén hoi lvu (nhiét d6 sdi cta ruou).

Nhu dugc md ta trén ddy, theo mot s6 phuong n ctia hop chét c6 cong thirc N,
LG 1a halogen. Theo mét sé phwong 4n nay, hop chét c6 cong thire M duge xir Iy bang
mudi halogenua. Theo mdt sé phuong 4n, hop chit ¢6 cong thirc M dugc xir Iy bing
natri halogenua. Theo mot sd phuong 4n nay, hop chét c¢6 cong thire M duge xtr Iy bing
natri iodua. Theo mét sé phwong an, hop chét ¢6 cong thirc M duoc xtr Iy bang mudi
halogenua véi su ¢6 mét cua axit. Céc axit tich hop bao gém ca axit vO co va axit hitu
co. Theo mdt s6 phuong an, hop chét ¢ cong thirc M duoc xir ly bing mudi halogenua
va axit hitu co nhu axit axetic. Theo mdt s6 phuwong an, hop chét c6 cong thic M duoc

xur Iy bang natri iodua v&i sy ¢6 mit cla axit axetic dé tao ra hop chat c6 cong thirc N.
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Theo mot sb phuong 4n, este ctia hgp chat c6 cong thire N duge thiy phan thanh
axit acrylic. Cac diéu kién thuy phan thich hop 1a da duoc biét dén dbi véi ngudi ¢6 hiéu
biét trung binh trong linh vuc ndy va bao gdm hydroxit nhu lithi hydroxit, natri hydroxit,
kali hydroxit va xezi hydroxit v6i su ¢c6 mit ctia nuée. Nguoi co hiéu biét trung binh
trong linh vuc nay s& nhén biét ring phan tng thiy phan cé thé duoc thuc hién & nhiét
d6 ndm trong khoang tir 25°C dén 100°C. Theo mdt sd phuong an, phan tng thiiy phan

acrylat c6 cong thie N 1a duoc gia nhiét dén hoi luu.

Theo mdt s6 phuong an, axit acrylic ¢6 cong thirc Q dugc cho phan tng véi
HN(R*), dé tao ra hop chét ¢6 cong thire G. Theo mot s6 phuong an, axit acrylic c6 cong
thirc Q duoc xir Iy bang chét lién hop amit v6i sy ¢6 mit cia HN(R*)2 dé tao ra hop chat
c6 cong thoc G. Chét lién hop amit thich hop bao gdm HOBt, HOAt, HAMDU,
HAMTU, PyBOP, PyBrOP, TBTU, HATU va T3P. Ngudi c¢6 hiéu biét trung binh trong
linh vuc nay s& nhan biét ring viéc st dung céc thude thir lién két véi amit doi hoi can
st dung bazo. Cac bazo thich hgp bao gdm cic bazo hitu co nhu trietylamin,
diisopropyletyl amin, pyridin, 4-dimetylpyridin (DMAP), va cac bazo tuong tu.

Theo mot s6 phuong an, hop chét c¢6 cong thirc Q dwoc cho phan tng véi chét
clo héa nhu thionyl clorua dé tao ra axyl clorua, ma sau d6 dugc cho phan tng véi
HN(R*), dé tao ra hop chat ¢ cong thic G.

Theo mot s6 phuong an, sang ché dé xuit phuong phap diéu ché hop chat c6 cong

thuc V:

1
R F

RZWN DQF

N-N 0O
| Pp~py
\ N

I
(Rx)m// (V),

hodc mudi dugc dung cuia nd, trong do, mdi trong so R, R*, RY, R}, R? va m la nhu dugc

xéc dinh trén day ddi véi hop chit c6 cong thirc Z,
bao gdm cac budc:

(a) cung cip hop chit c6 cong thirc L:
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OH
R2%<
o (L),
trong d6, R? 1a nhu dugc xac dinh trén day ddi voi hop chit c6 cong thie V;

: _ F><>NH : :
(b) cho hop chat c6 cong thirc L phan tng véi F dé tao ra hop chat co

cong thuc R:

VEF
N

W%ﬁ
o

R)
trong d6, R> 1a nhu dugc xac dinh trén day ddi v6i hop chét c6 cong thuc V;

(c) cho phan ting hgp chat c¢6 cong thirc R dé tao ra hop chit c6 cong thirc J:

trong do:
LG Ia halogen, -OSO2R hodc -OSO,CF3; va

mbi trong s6 R, R' vaR? 1a nhu dugc x4c dinh trén day dbi voi hop chét c6 cong
thitc V; va
(d) cho hop chét ¢ cong thirc J phan Gmg v6i hop chit ¢ cong thuc E:
N-NH
/

)—R
N

X

|
=
@ (B),
trong d6, mdi trong s6 RX, RY va m 1a nhu duoc xéac dinh trén ddy déi voi hop chét co
cong thuc V,
v6i su c6 mit ciia bazo nucleophin bi can trd vé miat khong gian dé tao ra hop

chét c6 cong thic V.
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Theo mot s6 phuong an, sang ché dé xuét phuong phép didu ché hop chét c6

cong thirc V:
R? R F
WN%F
N-N
| D~po
| Xr” N
Z
(R")m/ (V)

hodc mudi dugc dung ctia no, trong dé, mdi trong ) R, RX, RY, R!, R? va m 1a nhu
duoc xac dinh trén day ddi voi hop chét c6 cong thuc Z,
bao gdm cac bude:
(a) cung cap hop chit ¢6 cong thirc L:
OH
RZ—
° (@),

trong d6, R? 1a nhu dugc xéac dinh trén day d6i v6i hop chét c6 cong thirc V;

(b) cho hop chét ¢ cong thirc L phan tng vé6i rugu 6 cong thirc HO-R dé tao

ra hop chét c6 cong thirc M:

RE—=—(

0 (M),

trong d6, mdi trong s6 R va R2 1a nhu dugc x4c dinh trén day déi véi hop chit

c6 cong thic V,

(c) cho phan g hop chit c6 cong thire M dé tao ra hop chat c6 cong thirc N:

trong do:

LG 1a halogen, -OSO2R hodc -OSO,CF3; va
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mdi trong s0 R, R! va R? 1a nhu dugc x4c dinh trén ddy déi véi hop chét ¢6

cong thic V;

(d) thity phan hop chit c6 cong thirc N dé tao ra hop chét c6 cong thuc Q:

trong d6, mdi trong s6 R', R? va LG 1a nhu dugc xéc dinh trén day dbi véi hop
chit ¢6 cong thic V;

F
(e) cho hop chat ¢ cong thirc Q phan tng v6i F><>NH dé tao ra hop chét co
p op

cong thue J:

trong do:
LG 1a halogen, -OSO2R hoac -OSO,CF3; va

mdi trong s6 R, R! va R? 1a nhu dwoc xac dinh trén ddy dbi véi hop chét c6

cong thirc V; va

(f) cho hop chét c6 cong thirc J phan tng v6i hop chét ¢6 cong thuc E:
N-NH

/ />\Ry
N

X

|
®y (E),

trong do, mdi trong s6 R, RY va m 1a nhu dugc xac dinh trén day dbi voi hop

chét ¢o cong thirc V,

vo1 su 6 mdt cia bazo nucleophin bi cén tré vé mat khong gian dé€ tao ra hop

chét ¢ cong thirc V.

Céc dinh nghia
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Céc hop chét theo sang ché bao gdm céc hop chit duoc mo ta chung trén day, va
con duge minh hoa béi cac nhom, phan nhém va gbe duoc boc 16 trong ban md ta sang
ché nay. Nhu duoc sir dung trong ban mé ta sang ché nay, cac dinh nghia sau day s& ap
dung trir phi duoc quy dinh khac. Pbi voi muc dich ciia sang ché, cac nguyén tb hoa hoc
dugc nhan dang theo ban hé thdng tudn hoan cac nguyén td, CAS version, Handbook of
Chemistry va Physics, 75th Ed. Ngoai ra, cac nguyén Iy chung vé nganh héa hoc hitu co
duge md ta trong 4n phim: “Organic Chemistry”, Thomas Sorrell, University Science
Books, Sausalito: 1999, va “March’s Advanced Organic Chemistry”, 5th Ed., Ed.:
Smith, M.B. va March, J., John Wiley & Sons, New York: 2001.

Tru phi dugc quy dinh theo khéc trong ban mo ta sang ché nay, danh phap chung
duoc sir dung trong ban mé ta sang ché nay theo cac vi du va cac quy tic dugc néu trong
4n phém: Nomenclature of Organic Chemistry, Sections A, B, C, D, E, F, va H,
Pergamon Press, Oxford, 1979, ma dugc dua ra trong ban mo ta sang ché nay voi muc
dich tham khéao d6i v&i cac tén cdu trac hoa hoc minh hoa ciia né va cac quy tic dbi véi
viéc dat tén cAu trac hoa hoc. Tuy y 13, tén cia hop chét c6 thé dugc tao ra b.:?lng cach st
dung chuong trinh dat tén hoa hoc: ACD/ChemSketch, Version 5.09/September 2001,

Advanced Chemistry Development, Inc., Toronto, Canada.

Céc hop chét theo sang ché c6 thé ¢ cac tim khong ddi xtmg, cac truc khong déi
xung, va cac mat phéng khong ddi xtng (vi du, nhu dugc mo ta trong 4n pham: E. L.
Eliel va S. H. Wilen, Stereo-chemistry of Carbon compounds, John Wiley & Sons, New
York, 1994, pages 1119-1190), va xuét hién & dang raxemat, hon hop raxemic, va nhu
céc chat dong phan khong dbi quang hodc chat ddng phan d6i anh riéng r&, véi tat ca
céc chét ddng phén c6 thé c6 va hdn hop ciia ching, bao gdm cac chit dong phan quang

hoc, dugc bao gom trong sang ché.

Thuét ngit “béo” hodc “nhém béo” nhu dugc st dung trong ban mo ta sang ché
nay, c6 nghia la gbc hydrocacbon c6 héa tri mot ma la mach thing (nghia 14 khong phan
nhanh), mach nhanh hodc mach vong (bao gdm nhiéu vong dugc ngung tu, duoc tao ciu
va dugc ngung tu spiro). Nhém béo co thé 12 no hodc c6 thé chira mot hodc nhidu don
vi khong no, nhung khéng phai 1a thom. Trur phi duge quy dinh theo cach khac, cac

nhém béo chira tir 1 dén 6 nguyén tir cacbon. Tuy nhién, theo mot s6 phuong 4n, nhém
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béo chira tir 1 dén 10 hodc tir 2 dén 8 nguyén tir cacbon. Theo mot s6 phuong 4n, cac
nhom béo chira tir 1 dén 4 nguyén tir cacbon va, theo phuong 4n khéc nita, cdc nhom
béo chira tir 1 dén 3 nguyén tit cacbon. Cdc nhém béo thich hop bao gbm, nhung khong
chi giéi han &, cac nhom alkyl, alkenyl, va alkynyl mach théng hodac mach nhanh, va céc

nhém lai ctia n6 nhu (xycloalkyl)alkyl, (xycloalkenyl)alkyl hodc (xycloalkyl)alkenyl.

Thuat ngtr “alkyl,” nhu dugc st dung trong ban mo ta sang ché nay, c6 nghia 1a
nhém béo no mach théng hodc mach nhanh. Theo mét khia canh, nhém alkyl chtra tir 1
dén 10 hodc tir 2 dén 8 nguyén tir cacbon. Alkyl bao gdm, nhung khong chi giéi han &,
metyl, etyl, propyl, iso-propyl, n-butyl, sec-butyl, t-butyl, va cdc nhém tuong tu.

Thuat ngtt “alkenyl,” nhu dugc st dung trong ban mo ta sing ché nay, c6 nghia
1a nhom béo mach théng hodc mach nhanh c6 mot hodc nhiéu lién két d6i cacbon-cacbon
(nghia la, -CH=CH-). Theo mdt khia canh, nhom alkenyl c6 tu hai dén tam nguyén tu
cacbon, va bao gém, vi du, ma khong chi gidi han 6, etenyl, 1-propenyl, 1-butenyl va
cac nhom tuong tu. Thuat ngtt “alkenyl” bao gbm cac gde c6 cac lién két d6i cacbon-
cacbon & dang “cis” va “trans” hodc, theo cach khac, cac cAu hinh “E” va “Z”. Néu
nhém alkenyl bao gdm nhiéu hon mot lién két doi cacbon-cacbon, mdi lién két doi

cacbon-cacbon doc 1ap 1a lién két doi cis hodc trans, hodc hon hop cia chung.

Thuéat ngit “alkynyl,” nhu dugc st dung trong ban md ta sang ché nay, c6 nghia
la géc béo mach théng hodc mach nhanh c6 mdt hoac nhiéu lién két ba cacbon-cacbon
(nghia la, -C=C-). Theo mét khia canh, nhém alkyl c6 tir hai dén tAm nguyén tir cacbon,
va bao gdm, vi du, ma khong chi gii han &, 1-propynyl (propargyl), 1-butynyl va tuong

tu.

Thuét ngit “vong béo,” “cacboxyclyl,” “cacboxyclo,” va “vong cacbon,” dugc str
dung don 1¢ hodc nhu mot phén cua phﬁn 16n, dé cap dén hé vong mot vong hoic hai
vong béo mach vong no hodc khong no mot phan, nhu dugc md ta trong ban mo ta sang
ché nay, c6 tlr 3 dén 10 canh, trong d6 cic hé vong béo la tuy y dugc thé nhu duoc xéac
dinh trén day va dugc mo ta trong ban md ta sang ché nay. Cac nhom vong béo bao
gdbm, ma khong han ché, xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl,
xyclohexyl, xyclohexenyl, xycloheptyl, xycloheptenyl, xyclooctyl, xyclooctenyl, va
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xyclooctadienyl. Thuit nglt “vong béo,” “cacboxyclyl,” “cacboxyclo,” va “vong
cacbon” cling bao gdm cac vong béo ma dwoc ngung tu v6i mot hodc nhidu vong thom
hodac khong thom, nhu decahydronaphtyl, tetrahydronaphtyl, decalin, hoic

bixyclo[2.2.2]octan.

Thuat ngit “xycloalkyl,” nhu dugc st dung trong ban mo ta sang ché nay, c6
nghia 12 hé vong mot vong hodc hai vong béo mach vong no ¢ tir 3 dén 10 canh.
Xycloalkyl ¢6 thé tiy y dugc thé nhu duoc mé ta trong ban mé ta sang ché nay. Theo

mot s& phuong 4n, xycloalkyl ¢6 tir 3 dén 6 cacbon.

Thuat ngit “heteroxycloalkyl,” nhur duge str dung trong ban md ta sang ché nay,
c¢6 nghia 1a hé vong béo no hoic khong no trong d6 it nhat mot nguyén tir cacbon duogc
thay thé biang nguyén tir khac loai duoc chon tir N, S va O. Heteroxycloalkyl c6 thé chira
mét hodc nhiéu vong, ma co thé dugc gén cung v6i nhau theo céach treo hodc cé thé duoc
ngung tu. Theo mot khia canh, heteroxycloalkyl 1a hé vong c6 tir ba dén bay canh va
bao gdm, vi du, va ma khong chi gidi han &, piperidinyl, piperazinyl, pyrolidinyl,

tetrahydrofuranyl va cdc nhom tuong tu.

Thuat ngit “nguyén tir khac loai” ¢6 nghia 12 mot hodc nhiédu trong sb oxy, luu
huynh, nito, phospho hoic silic, va bao gdm dang duoc oxy héa bt ky cia nito, luu
huynh, phospho hodc silic; dang bac bdn cua nito bazo bAt ky; va nito thé duoc cia vong
di vong, vi du, N (nhu trong 3,4-dihydro-2H-pyrolyl), NH (nhu trong pyrolidinyl) hoac
NR* (nhu trong pyrolidinyl dugc thé N).

Thuat ngit “khong no” nhu duge sir dung trong ban mb ta sang ché nay, c6 nghia

rang phan ¢ mdt hodc nhiéu don vi khong no.

Thuat nglt “halo” hodc “halogen,” nhu dugc st dung trong ban md ta sang ché
nay, c6 nghia 12 halogen va bao gém, vi du, va ma khong chi gi6i han &, flo, clo, brom,
iot va cac nguyén tr tuong tu, & ca dang phéng xa va khong phong xa.

Thuat ngtt “haloalkyl,” nhu dugc st dung trong ban md ta sang ché nay, c6 nghia
1a nhom béo ma duge thé bang mot hodc nhidu nguyén tir halogen. Theo mdt sé phuong
an, haloalkyl d& cap dén nhom béo duoc halogen hoa truée. Theo mét sé phuong 4n,

haloalkyl d& cap dén nhom alkyl ma duoc thé bang mot hodc nhiéu nguyén tir halogen.
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Cé4c nhom haloalkyl minh hoa bao g6m -CF3, -CCls, -CF2CH3, -CHCF3, -CH2(CF3), -

CF2(CF3),, va cac nhom tuong tu.

Thuat ngtt “aryl,” don 1é hodc trong t& hop, nhu dugc sir dung trong ban mé ta
sang ché nay, c6 nghia 12 hé vong thom vong cacbon chira mot hodc nhiéu vong, ma cé
thé dugc gin ciing voi nhau theo cach treo hodc c6 thé duoc ngung tu. Theo cac phuong
an cu thé, aryl 1a mdt, hai hodc ba vong. Theo mot khia canh, aryl ¢6 tir nam dén muoi
hai nguyén ttr vong. Thuat ngit “aryl” bao gém cac gbc thom nhu phenyl, naphtyl,
tetrahydronaphtyl, indanyl, biphenyl, phenantryl, antryl va axenaphtyl. Nhém “aryl” co
thé co tir 1 dén 4 phén ter thé, nhu alkyl thép, hydroxyl, halo, haloalkyl, nitro, xyano,

alkoxy, alkylamino thap va cdc nhom tuong tu.

Thuat ngit “heteroaryl,” don 1é hoic trong t& hop, nhu dugc sir dung trong ban
md ta sang ché nay, c6 nghia 14 hé thom trong do6 it nhdt mot nguyén tir cacbon dugc
thay thé bang nguyén tir khac loai dugc chon tir N, S va O. Heteroaryl c6 thé chira mot
hozc nhiéu vong, ma c6 thé duoc gin cing v6i nhau theo cach treo hodc ¢6 thé dugc
ngung tu. Theo cac phuong an cu thé, heteroaryl 1a mdt, hai hodc ba vong. Theo mot
khia canh, heteroaryl c6 tir nim dén mudi hai nguyén tir vong. Thuét ngit “heteroaryl”
bao gdm cac nhém di thom nhu triazolyl, imidazolyl, pyrolyl, pyrazolyl, tetrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, indolyl, furyl, benzofuryl, thienyl,
benzothienyl, quinolyl, oxazolyl, oxadiazolyl, isoxazolyl, va cdc nhém tuong tu. Nhém
“heteroaryl” ¢6 thé c6 tir 1 dén 4 phan tir thé, nhu alkyl thip, hydroxyl, halo, haloalkyl,

nitro, xyano, alkoxy, alkylamino thép va cac nhém tuong tu.

S& duoc hiéu rang cac phan tir thé va cac kiéu thé d6i véi cac hop chét theo sang
ché c6 thé duoc chon boi nguoi co hiéu biét trung binh trong linh vuc nay dé tao ra cac
hop chit ma dn dinh v& mit héa hoc ma c6 thé dugc téng hop mot cach dé dang béng
cac k§ thuét da duoc biét dén trong linh vuc ndy, ciing nhu cac phuong phap duge néu
dué6i day. Noi chung, thudt ngir “duoc thé” lidu c6 duge di trude boi thuit ngir “tuy v
hay khong, c6 nghia 14 mot hodc nhiéu hydro cia phan dugc xac dinh dugc thay thé
bang phan tir thé thich hop. Trlr phi dugc quy dinh theo cach khac, nhom “tiry y duge
th&” ¢6 thé c6 phén tir thé thich hop & mdi vi tri thay thé dugc ctia nhém va, khi nhidu

hon mot vi tri trong cdu tric da néu bt ky c6 thé duoc thé bang nhiéu hon mot phan tix
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thé duoc chon tir nhom duoc dinh ro, phén ttr thé c6 thé 1a giéng nhau hodc khac nhau

& moi vi tri. Theo céch khac, nhém “tiy y dugc thé” c6 thé 1a khong duge thé.

Céc t6 hop ctia cac phan tir thé dugc bao gdm béi sang ché tot hon 14 céc td hop
ma dn dén su hinh thanh cac hop chit én dinh hodc kha thi v& mat héa hoc. Néu tir ban
than phan tr thé dugc thé bing nhiu hon mot nhém, s& duge hidu rang nhidu nhém nay
c6 thé 1a trén cung mot nguyén tir cacbon hodc trén cac nguyén tr cacbon khic nhau,
mién 1a c4u trac én dinh thu dugc. Thuat ngi “6n dinh” nhu dugc st dung trong ban mo
ta sang ché nay, dé cap dén céac hop chat ma hiu nhu khong bi thay dbi khi duoc trai
qua céac diéu kién tao ra chung, loai bé ching va, theo mdt ) phuong an, thu hdi, tinh
ché ching va st dung d6i v6i mot hoidc nhidu muc dich duoc boc 10 trong ban mo ta
sang ché nay.

Céc phan tir thé c6 hoa tri mot thich hop d6i v6i nguyén tir cacbon c6 thé thé
dugc cta nhém “tiy v duoc thé” doc 1ap 1a halogen; —(CH,)o4R®; —(CH2)0-4OR°®; -
O(CH2)0-4R°®, -O—~(CH2)0-4C(O)OR®; —-(CH2)0-4CH(OR®)2; «(CH2)0-4SR°; —(CHz)o-4Ph,
ma ¢6 thé dugc thé bing R®; —(CH2)o4O(CHz2)o-1Ph ma c6 thé duge thé bing R°; —
CH=CHPh, ma c6 thé dugc thé bang R°; —(CH2)o4O(CHa)o_1-pyridyl ma c6 thé duoc
thé bang R° —NOy; -CN; —N3; -(CH2)ouN(R®); —(CHa)ouN(R®)C(O)R®; —
N(R°)C(S)R®; -(CH2)0-4N(R°)C(O)NR®2; -N(R°)C(S)NR?; —(CH2)o-
aN(R°)C(O)OR®; -N(R°)N(R°)C(O)R?; -N(R°)N(R°)C(O)NR®2; -N(R°)N(R°)C(O)OR
°, —(CH2)04C(O)R®; —C(S)R°; -(CH2)0-4C(O)OR®; —(CH2)04C(O)SR®; -(CHz)o-
4C(0)OSiR®3;  —(CH2)04OC(O)R°;  -OC(O)(CH2)04SR—, SC(S)SR°; —(CHz)o-
4SC(O)R°;  —(CH2)04C(O)NR®%; —C(S)NR®°2; -C(S)SR®°; -SC(S)SR°, -(CHa)o-

JOC(O)NR°;  -C(O)N(OR®)R®;  —C(O)C(O)R®;  -C(O)CHC(O)R®;  —
C(NOR®)R®;-(CH2)04SSR%,  —(CH2)04S(0)2R%;  —(CHa)o4S(O)0R®;  -(CHa)o
40S(0):R; ~S(O)NR®; -(CHa)o4S(O)R®; N(R®)S(0):NR®; -

N(R°)S(O)2R®; -N(OR°)R°; —C(NH)NR®; —P(O)R°; -P(O)R°; -OP(O)R°; -
OP(O)(OR®)y; SiR°3; —(C_salkylen mach thiang hodc mach nhanh)O-N(R®),; hodc —(C1
4 alkylen mach thing hodc mach nhanh)C(0)O-N(R®),, trong d6 mdi R° ¢6 thé dugc thé

nhu duge xdc dinh dudi day va doc 1dp 1a hydro, vong béo cé tu 1 dén 6 cacbon, —
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CH,Ph, —O(CHa)o-1Ph, -CH,-(vong heteroaryl c¢6 tir 5 dén 6 canh), hodc vong no, khong
no mot phén c6 tir 5 dén 6 canh, hodc vong aryl c6 tir 0 dén 4 nguyén tir khéac loai doc
lap dugc chon tu nito, oxy va luu huynh, hodc, mac du dinh nghia trén day, hai su kién
khéac nhau cia R°, cuing v6i (cdc) nguyén tir xen vao cua chung, tao ra vong no, khong
no mot phan c6 tir 3 dén 12 canh, hodc vong mét vong hodc hai vong aryl c6 tir 0 dén 4
nguyén tir khac loai doc 1ap duogc chon tur nito, oxy va luu huynh, ma cé thé duoc thé

nhu dugc xac dinh dudi day.

Cac phén tt thé c6 hoa tri mot thich hop dbi vai R° (hodc vong duogc tao ra bé’mg
cach thuc hién hai su kién doc 1ap cia R° cung véi cac nguyén tir Xen vao cia ching),
doc 14p 1a halogen, -(CH2)o-2R®, —(haloR®), —(CH2)o2OH, —(CH2)o2OR®, —(CHz)o-
»CH(OR®)2; -O(haloR®), —CN, —N3, «(CH2)02C(O)R®, —(CH2)s2C(O)OH, —(CHa)o-
»C(O)OR®, —(CH2)02SR®, —(CH2)02SH, —(CH2)o2NH2, —(CH2)02NHR®, —(CHa)o-
JNR®;, —-NO3, —SiR®;, —0SiR®;, -C(O)SR®, —(Ci4 alkylen mach thing hoic mach
nhanh)C(O)OR®, hodc —SSR® trong d6 mdi R® 14 khong duge thé hodc & d6 duge ding
trude bang “halo” chi duge thé bang mot hodc nhidu halogen, va 1a doc 1ap duge chon
tr vong béo co tur 1 dén 4 cacbon, —CH,Ph, —O(CHz)o-1Ph, hodc vong no, khdng no mdt
phén c6 tir 5 dén 6 canh, hodc vong aryl c6 tir 0 dén 4 nguyén tir khac loai ddc lap dugc
chon tir nito, oxy va luu huynh. Cac phan tir thé ¢6 héa tri hai thich hop déi véi nguyén

tir cacbon no ctia R° bao gom =0 va =8.

Céc phan tir thé ¢6 hoa tri hai thich hop dbi véi nguyén tir cacbon no ctia nhom
“tiy y duoc thé” bao gdm sau day: =0, =S, =NNR",, =NNHC(O)R", =NNHC(O)OR",
=NNHS(O):R", =NR", =NOR", ~O(C(R"2))2-30—, va =S(C(R"2))2-3S—, trong d6 mdi khi
XUét hién doc 1ap R* dugc chon tir hydro, vong béo ¢6 tur 1 dén 6 cacbon ma c6 thé duogc
thé nhu duoc xac dinh dudi day, hodc vong no, khong no mot phén 6 tir 5 dén 6 canh
khong duogc thé, hodc vong aryl ¢6 tu 0 dén 4 nguyén ti khac loai doc lap dugce chon tir
nito, oxy va luu huynh. Céc phan tir thé ¢6 héa tri hai thich hop dugc gin vao cacbon
c6 thé thé duoc 14n can cua nhom “tiy ¥ duoc thé” bao gdbm: —O(CR"2),-30—, trong d6
mdi khi xuét hién doc lap R" duoc chon tir hydro, vong béo co tir 1 dén 6 cacbon ma co

thé duoc thé nhu duoc xac dinh dudi day, hoac vong no, khong no mot phén co tir 5 dén
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6 canh khong dugc thé, hodc vong aryl c6 tir 0 dén 4 nguyén tir khéc loai doc 1ap duogc

chon tur nito, oxy va luu huynh.

Phan tir thé thich hop ddi v6i nhém béo R* bao gdbm halogen, —
R®, -(haloR®), -OH, —OR®, —O(haloR*®), -CN, —-C(O)OH, —C(O)OR®, -NH>, -NHR®, -
NR®,, va —-NO», trong d6 mdi R® 1a khong duoc thé hodc néu duge ding trudc bing
“halo” chi dugc thé bing mot hodc nhiéu halogen, va doc 1ap 14 vong béo c6 tir 1 dén 4
cacbon —CH,Ph, —O(CH2)o-1Ph, hodc vong no, khong no mot ph?ln co tr 5 dén 6 canh,
hodc vong aryl c6 tu 0 dén 4 nguyén tr khac loai ddc lap dugc chon tur nito, oxy va luu

huynh.

Céc phan tir thé thich hop ddi véi nito c6 thé thé duge ctia nhém “tiy y duoc thé”
bao gobm —Rf, -NR", —-C(O)R', -C(0)OR*, —C(0)C(O)R, —-C(O)CH,C(O)RY, —
S(O)R, -S(0)2NRY,, —C(S)NR',, -C(NH)NR ', va -N(R")S(O),R; trong d6 mdi R
ddc 1ap 1a hydro, vong béo co tir 1 dén 6 cacbon ma c6 thé duoc thé nhu duoc xéac dinh
dudi day, —OPh khong duoc thé, hodc vong no, khong no mét phan ¢ tir 5 dén 6 canh
khong duoc thé, hoac vong aryl co tr 0 dén 4 nguyén tir khéc loai doc 1ap duoc chon tir
nito, oxy va luu huynh, hodc, mac du dinh nghia trén ddy, hai 14n xuét hién doc 1ap cua
R, ciing véi (cac) nguyén tir xen vao clia chung tao ra vong no, khong no mot phan ¢co6
tir 3 dén 12 canh khong duogc thé hodc vong mot vong hodc hai vong aryl c6 tur 0 dén 4

nguyén ti khac loai ddc 1ap dugc chon tir nito, oxy va luu huynh.

Phan tir thé thich hop d6i véi nhom béo ctia RT doc 1ap 1a halogen, —R®, -(haloR®),
—OH, —-OR®, —O(haloR®), -CN, —-C(0)OH, -C(O)OR®, —NH,, —-NHR®, —NR®,,
hodc -NO, trong @6 mdi R® 12 khong dugc thé hodc & d6 duoc ding trudce béng “halo”
chi duoc thé bang mot hodc nhidu halogen, va doc 14p 1a vong béo co tir 1 dén 4 cacbon
—CH,Ph, —O(CH2)o-1Ph, hodc vong no, khong no mot ph?m co tir 5 dén 6 canh, hoic
vong aryl ¢6 tir 0 dén 4 nguyén tit khac loai doc lap duge chon tir nito, oxy va luu huynh.

Nhu duge str dung trong ban mé ta sang ché nay, “chét twong duong hydrazin”
c¢6 nghia 1a chit phan ng ma c6 thé duoc sir dung dé dwa phan -N-N- vao phan tir. Cac
chéit tuvong duong hydrazin bao gbém hydrazin hydrat ciing nhu cic dang dugc bao vé

cua hydrazin, nhu tert-butyl hydrazin carboxylat.
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Nhu duogc sir dung trong ban mé ta sang ché nay, “nhém roi chuyén” dé cap dén
nhém chirc ma duoc chuyén tir phan tir trong phan tng héa hoc. Cac nhém roi chuyén

bao gdm halogen, ciing nhu cdc nhém sulfonat, nhu tosylat va mesylat.

Nhu duoc str dung trong ban mo ta sang ché nay, thudt ngtt “mudi dugc dung”
dé cap dén cac mudi ma trong pham vi ciia linh vuc y khoa thich hop, thich hop ddi véi
viée sir dung trong tiép xtc véi md ctia con ngudi va dong vit bac thap ma khong c6 cac
phan Gng gdy doc, kich thich, di tng va cac phan ing tuong tu, va twong tng voi ty 1€
loi ich/nguy co thich hop. Mudi duge dung 13 da dugc biét dén trong linh vuc nay. Vi
du, S. M. Berge et al., mo ta mubi duoc dung chi tiét trong 4n phém: J. Pharmaceutical
Sciences, 1977, 66, 1-19, phin md ta c6 lién quan ctia 4n phdm nay duoc dua ra trong
ban md ta sang ché nay dé tham khao. Mudi duge dung ctia hop chit theo sang ché bao
gdm cac mudi thu duge tir cic axit va bazo vo co va hitu co thich hgp ma tuong thich
v&i viée diéu tri ctia ngudi bénh.

Céc vi du vé cac mubi cong axit khong doc dugc dung la cac mudi chtra nhém
amino duoc tao ra vGi axit vd co nhu axit clohydric, axit hydrobromic, axit phosphoric,
axit sulfuric va axit percloric hodc véi céac axit hitu co nhu axit axetic, axit oxalic, axit
maleic, axit tartaric, axit xitric, axit sucxinic hodc axit malonic hodc béng cach st dung
cac phuong phap khéac duge st dung trong linh vuc nay nhu trao ddi ion. Cac mubdi cong
axit dugc dung khac bao gbm adipat, alginat, ascorbat, aspartat, benzensulfonat,
benzoat, bisulfat, borat, butyrat, camphorat, camphorsulfonat, xitrat,
xyclopentanpropionat, digluconat, dodexylsulfat, etansulfonat, format, fumarat,
glucoheptonat, glyxerophosphat, gluconat, hemisulfat, heptanoat, hexanoat,
hydroiodua, 2-hydroxy—etansulfonat, lactobionat, lactat, laurat, lauryl sulfat, malat,
maleat, malonat, metansulfonat, 2-naphtalensulfonat, nicotinat, nitrat, oleat, oxalat,
palmitat, pamoat, pectinat, persulfat, 3—phenylpropionat, phosphat, pivalat, propionat,
stearat, sucxinat, sulfat, tartrat, thioxyanat, p—toluensulfonat, undecanoat, mubi valerat,

va tuong tu.

Theo mot sb phuong an, céc axit vd co minh hoa ma tao ra cac muoi thich hop
bao gdm, nhung khong chi gi¢i han &, axit clohydric, hydrobromic, sulfuric va

phosphoric va cac mudi kim loai cia axit nhu natri monohydro orthophosphat va kali
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hydro sulfat. Cc axit hitu co minh hoa ma tao ra cac mudi thich hop bao gdm axit mono-
, di- va tricarboxylic. Sy minh hoa cia céc axit nay 1a, vi duy, axit axetic, glycolic, lactic,
pyruvic, malonic, sucxinic, glutaric, fumaric, malic, tartaric, xitric, ascorbic, maleic,
hydroxymaleic, benzoic, hydroxybenzoic, phenylaxetic, xinamic, salixylic, 2-
phenoxybenzoic, p-toluensulfonic va céc axit sulfonic khac nhu axit metansulfonic va
axit 2-hydroxyetansulfonic. Cac mudi ctia axit mono- hodc di c6 thé dugc tao ra va céc
mudi nay cé thé ton tai & dang dugc hydrat hoa, solvat héa hoac hau nhu khan. N6i
chung, cac mubi cong axit clia cac hop chat nay c6 thé hoa tan nhiéu trong nudc va cac
dung moi hitu co va nudc khac nhau, va thudong c6 nhiét do néong chay cao hon so véi

cac dang bazo tu do cua chung.

Theo mdt sd phuong an, cdc mudi cong axit cua hop chat cd cong thic I duoc
tao ra mgt cach thich hop nhat tir cac axit duge dung, va bao gdom, vi du, cac mudi dugce
tao ra voi cac axit v co, vi du, axit clohydric, sulfuric hodc phosphoric va axit hitu co

vi du axit sucxinic, maleic, axetic hoac fumaric.

Cac mubi khong dugc dung khac, vi dy, oxalat c6 thé duogc st dung, vi du, trong
viéc tach cac hop chét c6 cong thire I ddi voi viée sir dung trong phong thi nghiém, hodc
d6i v6i viéc chuyén hoa tiép theo thanh mudi cong axit duoc dung. Ciing dugc bao gdbm
trong pham vi ctia sang ché 1a cac mudi cong bazo (nhu cac mudi natri, kali va amoni),
cac solvat va hydrat ctia cac hop chét theo sang ché. Su chuyén héa ctia mudi cua hop
chét da néu thanh mudi cta hop chit mong mudn dat duoc bang cach ap dung cac k§
thuat tiéu chudn, da duoc biét dén dbi v6i nguoi co hiéu biét trung binh trong linh vire

by

nay.

“Mudi cdng bazo dugc dung” la mubi cdng bazo hitu co hodc vo co khong doc
bét ky cta cac hop chét axit c6 cong thire I, hodc bat ky trong s6 cac chat trung gian cta
né. Cac bazo vo co minh hoa ma tao ra cac mudi thich hgp bao gém, nhung khong chi
gidi han &, lithi, natri, kali, canxi, magie hodc bari hydroxit. Cac bazo hitu co minh hoa
ma tao ra cac mubi thich hop bao gdm cac amin béo, vong no hoic hitu co thom nhu
metylamin, trimetyl amin va picolin hodc amoniac. Viéc Iya chon mudi thich hop co thé

la quan trong sao cho este vé mit chirc nang, néu ¢, & trong phén tir 1a khong bi thity
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phéan. Céc ti€u chuan lua chon doi véi mudi thich hop s& dugc biét dén doi voi ngudi ¢o

hiéu biét trung binh trong linh vuc nay.

Cac mubi thu duge tir cac bazo thich hop bao gdbm cac mudi kim loai kiém, kim
loai kiém thd, amoni va N*(Ci—alkyl)s. Céac mudi kim loai kiém hoic kim loai kiém th
dai dién bao gdm natri, lithi, kali, canxi, magie, va cac nguyén tb tuong tu. Cac mudi
duoc dung khac bao gém, khi thich hgp, amoni khong ddc, amoni béc bén, va amin
cation dugc tao ra bang cach sir dung cac ion d6i nhu halogenua, hydroxit, carboxylat,

sulfat, phosphat, nitrat, alkyl thdp sulfonat va aryl sulfonat.

Trir phi duge quy dinh khac, cic ciu tric duge md ta trong ban md ta sang ché
nay ciing c6 nghia bao gdm tat ca cac dang ddng phan (vi du, chit déng phan déi anh,
chit dong phan khong d6i quang va chit déng phan hinh hoc (hodc cdu hinh)) cta céu
triic; vi dy, cdu hinh R va S dbi véi mdi tam khong dbi xung, cac chét déng phan lién
két d6i Z va E, va cac chat ddng phan cdu hinh Z va E. Do d6, cac chit ddng phan thudc
héa hoc 1ap thé don 1¢ ciing nhu hdn hop gdm chit ddng phan ddi anh, chat ddng phan
khong dbi quang va chat ddng phan hinh hoc (hodc ciu hinh) cia cac hop chét hién tai
la nim trong pham vi cia sang ché. Trir phi duoc quy dinh khac, tit ca cac dang tautome

cua cac hop chat theo sang ché la nam trong pham vi cua sang ché.

Ngoai ra, trlr phi duge quy dinh khac, cac cdu truc duoc mod ta trong ban md ta
sang ché nay ciing ¢6 nghia bao gdm cac hop chit ma chi khac nhau véi su ¢6 mit cua
mat hodc nhiéu nguyén tir duge lam giau vé mat ddng vi. Vi du, cac hop chat dugc tao
ra nho su thay thé cia hydro bang doteri hodc triti, hodc cacbon bang cacbon dugc lam
gidu 1*C- hodc 'C 12 ndm trong pham vi ctia sang ché. Céc hop chét nay 1a hitu ich, vi
du, la cac dung cu phan tich, nhu cac dau do trong céac thir nghiém sinh hoc, hodc nhu
cac chét diéu trj theo sang ché.

Thuat ngt “cac chat dong phan lap thé” 1a thudt ngit chung dbi vé6i tit ca cac
chét dong phén cta phén tir riéng r& ma chi khac nhau theo huéng ctua cac nguyén tir
ctia chting trong khong gian. N6 bao gém céc chat dong phan c¢6 phan chiéu (chét dong

phén ddi anh), cac chat dong phan hinh hoc (cis/trans) va cac chit ddng phan cia cac
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hop chat v6i nhi€u hon mot tdm khong doi xing ma khdng ¢6 anh phan chiéu cuia nhau

(chat dong phan khong dbi quang).

Thuat ngit “dicu tri” hoac “viéc diéu tri” c¢6 nghia lam gidm mot hoidc nhiéu triéu
ching, loai trr nguyén nhan ctia mt hodc nhiéu triéu ching, trén co sé tam thoi hodc
lau dai hodc d€ ngén ngtra hodc 1am cham sy khéi phat ciia mdt hodc nhiéu triéu chiing

két hop véi r6i loan hoc tinh trang bénh.

Thuat ngit “luong hitu hidu vé mit didu tri” ¢o nghia la lugng hop chat ma co
hiéu qua trong viéc diéu tri hodic 1am giam tinh nguy kich ctia mdt hogc nhiéu triéu ching

cua roi loan hodc tinh trang bénh.

Thuat ngit “chat mang dugc dung” c6 nghia 12 dung moi khdng ddc, chit phan
tan, ta duoc, chit phu tro hodc nguyén liéu khac ma dugc tron véi hoat chat dé cho phép
su hinh thanh duoc pham, nghia la, dang lidu c6 kha nang dugc dung cho nguoi bénh.
Mot vi du vé chét mang la chat dau duoc dung thuong dugc st dung dbi voi viee dung

ngoai duong tiéu hoa. Chit mang dugc dung 1a da dugc biét dén trong linh vuc nay.

Khi gi6i thi€u cac yéu to duge boc 10 trong ban md ta sang ché nay, cic mao tir
“mot” va “nay” dugc du dinh c6 nghia rang c6 mot hodc nhi€u yéu t6. Thuét ngir “bao
9% ¢

gdm?”, “c6” va “gdm c6” dugc du dinh dugc két thic mo va c¢6 nghia rang co6 thé ¢ cac

yéu to bo sung khéc vai cac yeu to dugc liét ké.
Dugc pham va cach dung
Duogc pham dugc dung

Phuong an khac clia sang ché 12 duoc phim chua hop chét theo sang ché, hodc
mudi duogc dung cta no, va chét mang dugc dung, chét phu tr¢g hodc ta dugc dang long.
Luong ctia chit trong dugc pham cia sang ché 1a lvong ma c6 hiéu qua dé e ché CRM1
theo cach do dugc trong mau sinh hoc hodc & nguoi bénh. Theo mot sb phuong an, dugc
pham theo sang ché duoc bao ché dé dung cho nguoi bénh can duoc phim nay. Thuat
ngir “d6i twrong mic bénh” nhu dugc st dung trong ban mo ta sang ché nay, c6 nghia la
dong vat. Theo mot sb phuong 4n, dong vat 1a dong vat c6 vu. Theo mot sb phuong an,

d6i tugng méc bénh 1a ddi twrong méc bénh trong thi y (nghia la, d6i twong mic bénh 1a
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dong véat co v khong phai con nguoi). Theo mot s6 phuong an, ddi twong mic bénh 1a

ché. Theo cac phuong an khéc, doi tuong mac bénh 1a con nguoi.

Cum tir “chit mang duoc dung, chit phu trg hodc ta duge dang long” dé cap dén
chit mang khong doc, chat phu tro hodc ta duoc dang 1éng ma khong pha hity hoat tinh
dugc 1y cia hop chit ma n6 duge tao ra. Chit mang dugc dung, chét phu tr¢g hoac ta
duoc dang 16ng c¢6 thé duoc st dung trong duoc pham cua sang ché bao gdm, nhung
khong chi giéi han 6, chét trao ddi ion, nhdm oxit, nhom stearat, lexithin, protein huyét
thanh, nhu albumin huyét thanh ciia ngudi, cac chit dém nhu phosphat, glyxin, axit
sorbic, kali sorbat, hdn hop glyxerit riéng phan gdm céc axit béo thuc vat no, nuée, mubi
hodc chét dién phan, nhu protamin sulfat, dinatri hydro phosphat, kali hydro phosphat,
natri clorua, cac mudi kém, silic dioxit dang keo, magie trisilicat, polyvinyl pyrolidon,
cac chat chu yéu 1a xenluloza, polyetylen glycol, natri carboxymetylxenluloza,
polyacrylat, sép, polyme khéi polyetylen-polyoxypropylen, polyetylen glycol va chat

béo soi.

Dugc phdm theo sang ché c6 thé duoc ding qua dudng miéng, ngoai dudng tiéu
hoa (bao gdm qua da, trong co, trong tinh mach va trong da), nho phun xdng, cuc b,
truc trang, mai, khoang miéng, 4m dao hodc qua vat chira duoc céiy ghép. Theo mot sb
phuong an, céac hgp chét hoac duoc phém duoc dé xudt co thé duoc dung dugc trong

tinh mach va/hoéc trong bung.

Thuét ngir “ngoai duong ti€éu héa” nhu dugce st dung trong bdn mo ta sang ché
nay, bao g61n dudi da, trong tinh mach, trong co, trong mit, trong thuy tinh thé, trong
khép, trong hoat dich, trong xuong e, trong vo boc, trong gan, cac k¥ thuét tiém hodc
truyén trong cac thuong ton trong bung va trong so. Tét hon 13, duoc pham duge ding
qua duong miéng, dudi da, trong bung hodc trong tinh mach. Cac dang duoc phém tiém
duogc vo tring cia sang ché co thé 12 huyén phu trong nuée hoic trong dau. Huyén phu
nay cé thé duoc tao ra theo cac k¥ thuat da dugc biét dén trong linh vuc nay béng cach
st dung céc chat gdy phan tan hogc lam w6t va cac chét tao huyén phu thich hop. Ché
pham tiém dugc vo trung cling ¢6 thé 1a dung dich hodc huyén phu tiém dugc vo tring
trong chét pha loing hoic dung méi chép nhan duoc khong ddc dung ngoai dudng tiéu

héa, vi du, dung dich trong 1,3-butanediol. Trong sb cac ta dugc dang long va dung moi
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chap nhan dugc ma c6 thé dugc ding 1a nudc, dung dich Ringer va dung dich natri
clorua dang truong. Ngoai ra, cac dau ¢b dinh vo trung thuong duge dung la dung moi

hozc mdi trudng tao huyén phu.

Duoc phdm duge dung cua sang ché c6 thé dugc dung qua duong miéng ¢ dang
liéu chap nhan duoc qua dudng miéng bit ky bao gdm, nhung khong chi gi6i han &,
vién nang, vién nén, huyén phu va dung dich trong nudc. Trong truomg hop vién nén dé
dung qua duong miéng, cdc chit mang thuong duge sir dung bao gdm lactoza va tinh
bot ngd. Cac chét bdi tron, nhu magie stearat, ciing thudng duoc bd sung vao. Déi véi
viéc ding qua dudng miéng & dang vién nang, cac chat pha lodng hitu ich bao gdm
lactoza va tinh bt ngd duge lam kho. Khi huyén phi trong nuée duoc doi hoi dé dung
qua dudng miéng, thi hoat chét duoc té hop véi chit nhii hoa va chét tao huyén phu.
Néu mudn, mot s6 chét tao ngot, chét tao huong hoac chét tao mau cling c6 thé duoc bd
sung vao. Theo mot s& phuong an, duoc phim dung qua dudong miéng duoc d& xult
duogc bao ché dé giai phong ngay hodc giai phong duy tri/chdm. Theo mot sb phuong
an, duoc pham 14 thich hop dé ding trong khoang miéng hodc dué6i ludi, bao gbm vién
nén, vién thude hinh thoi va keo thom. Hop chét dugc dé xuét ciing c6 thé & dang duogc

bao vi nang.

Theo cach khac, duoc phém duoc dung cda sang ché c6 thé duoc dung & dang
vién thudc dan dé dung qua truc trang. Dugc phidm dugc dung theo sang ché cling c6
thé duogc dung khu tra, dac biét 1a khi dich diéu tri bao gém khu vuc hodc co quan dé
dang 4p dung béi viéc 4p dung khu trii, bao gdm céc bénh vé mit, da hodc dudng rudt
phia dudi. Dugce phidm dung khu tra thich hop duge tao ra mot cach d& dang d6i véi mdi

trong s6 cac khu vuc hodc co quan nay.

Viéc ding khu tra d6i voi duong rudt phia dudi co thé c6 tac dung trong duoc
pham dang thubc dan ding qua truc trang (xem trén day) hodc trong duoc phim thut
thich hop. Miéng dap qua da dung khu tré ciing c6 thé duoc st dung.

Déi voi viée st dung cho mit, duoc phém dugc dung c6 thé duoc bao ché & dang

huyén phul dugc micron héa hoic trong thudc m& nhu mé.
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Duoc phdm duoc dung theo sang ché ciing c6 thé dugc dung & dang sol khi hodc

x0ng qua mii.

Theo mét sé phuong 4n, duge phim duoc dung theo sang ché duogc bao ché dé

dung trong mang bung.

Luong ctia cac hop chét theo sang ché ma c6 thé duge két hop véi vat liéu mang
dé taora dang lidu don 1¢ s& thay dbi phu thudc vao vat chu duogc didu trj va duong dung
cu thé. Theo mot phuong an, dugc pham dugc bao ché sao cho liéu nam trong khoang
tir 0,01 dén 100mg/kg thé trong/ngdy cuia chat trc ché ¢6 thé dugc ding cho ngudi bénh
dang nhan dugc phdm. Theo phuong 4n khéc, liéu 13 nim trong khoang tir 0,5 dén
100mg/kg thé trong, hodc nam trong khoang tir Img dén 1000mg/lidu, ctr hang tir 4 dén
120 gid hodc theo cic yéu cau cua duge chét cu thé. Thong thudng, duoc phdm theo

sang ché s& duoc ding nim trong khoang tir 1 dén 6 lan/ngay.

Cén phai hiéu réng liéu cu thé va ché do diéu tri ddi véi nguoi bénh cu thé bat ky
s€ phu thudc vao nhiéu yéu td, bao gém hoat tinh ctia hop chét cu thé dugc dung, tudi,
thé trong, strc khoe téng thé, gisi tinh, khdu phan an, thoi gian dung, tbc d6 bai tiét, to
hop cua dugce chét, su chin doan cta bac sy diéu tri va tinh nghiém trong cda bénh cu
thé can didu tri. Luong ctia hop chit theo sang ché trong dugc phim ciing s& phu thudc

vao hop chét cu thé trong duge pham.

Theo mot sb phuong 4n, dugc phém con bao gém mot hodc nhiéu chét diéu tri
hodc phong ngira bénh bd sung. Khi duoc phim ctia sang ché bao gdm td hop cia hop
chét co céc cong thirc dugc md ta trong ban mo ta sang ché nay va mot hodc nhiéu chit
diéu tri hodc phong bénh bd sung, ca hop chit va chit bd sung s& c6 mit & murc liéu nim
trong khoang tir 1 dén 100%, va t6t hon nita 1a ndm trong khoang tir 5 dén 95% liéu
thuong dugc diung trong ché do liéu phap diéu tri don. Céc chét bd sung c6 thé duoc
dung mot cach riéng biét, nhu mot phén ctia ché do da lidu, tur hop chét theo sang ché.
Theo cach khéc, cac chit bd sung c6 thé 1a mot phan cta dang lidu don 1&, duoc tron

cung v6i hop chét theo sing ché trong dugc pham don 8.

Khi cai thién tinh trang bénh cta ngudi bénh, liéu duy tri ctia hop chat, dugc

pham hodc t6 hop cla sdng ché cé theé duge dung, néu can. Tiép theo, liéu hodc tan so
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dung hodc c4 hai, c6 thé dugc giam nhu chiic nang cda céc tri€u chirng, dén mac ma &
dé tinh trang bénh duoc cai thién dugc giit lai khi céc triéu chimg dugc gidm dén muc
mong muodn. Tuy nhién, nguoi bénh cé the doi hdi viée dicu tri khong lién tuc trong thoi

gian dai phu thudc vao su tai phat cua triéu ching bénh
St dung cac hop chét va dugc phém duoc dung

Thong thudng, cac hop chat va dugce phidm duge mé ta trong ban md ta sang ché
nay la hitu ich dé trc ché CRM1 va do do6, 12 hitu ich dé diéu tri mdt hodc nhiéu rdi loan
dugc két hop voi hoat tinh cia CRM1. Phin m6 ta ndy cling md ta phwong phap diéu tri
rdi loan qua trung gian CRM1 bao gém budc cho ngudi bénh can diéu tri nay ding hop
chét theo sang ché, hodc mubi duoc dung hodc duoc phém chtrta chung. Hop chit va
dugc phdm dugc mo ta trong ban md ta sang ché nay ciing c6 thé duoc dung cho té bao
trong nuoi céy, vi du, in vitro hodc ex vivo, hodc cho dbi tuong, vi du, in vivo, dé diéu
tri, ngdn ngtra va’hodc chén doan nhiéu rdi loan, bao gém cac rdi loan dugc mé ta trong
ban mé ta sang ché nay dudi day.

Hoat tinh ctia hop chét duoc sir dung trong sang ché nhu chat e ché cia CRM1
c6 thé dugc thir nghiém in vitro, in vivo hodc trong dong té bao. Cac diéu kién chi tiét
dé thtr nghiém hop chét duge st dung trong sang ché nhu chét e ché cia CRMI duoc

néu trong phan Vi du thuc hién sang ché.

Nhu duge st dung trong ban mé ta sang ché nay, thuat ngit “r6i loan hodc tinh
trang bénh qua trung gian CRM1” hodc “rbi loan hodc tinh trang bénh lién quan dén
hoat tinh CRM1” c6 nghia la bénh bét ky hodc tinh trang bénh c6 hai khac trong do
CRM1 déng vai trd. Do d6, phdn mo ta ndy ciing md ta viéc diéu tri hodc lam giam tinh
nghiém trong ctia mot hodc nhiéu bénh trong dé ¢6 vai trd cia CRM1. Phan mé ta nay
cling mo ta phuong phap diéu tri bénh lién quan dén su biéu hién hodc hoat tinh cta
protein p53, p73, p21, pRB, p27, kB, NF«kB, c-Abl, FOXO, COX-2 & dbi tuong bao
gdm cho ngudi bénh dung lugng hitu hiéu v& mit didu tri ctia hop chit duoc md ta trong
ban md ta sang ché nay. Phin mo ta ndy ciing md ta phuong phap diéu tri hodc 1am giam
tinh nguy kich cta bénh hodc tinh trang bénh duoc chon tir rdi loan tang sinh té bao (vi

du, bénh ung thu), roi loan viém, roi loan ty mien dich, 1ay nhiém virut, roi loan v€ mat
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hoic réi loan thoai héa than kinh, phuong phap nay bao gdm cho ngudi bénh can didu
tri nay diing hop chit hoic duoc phdm theo sang ché. Phin mé ta nay cling mo ta phuong
phap diéu tri hodc lam giam tinh nguy kich ctia bénh ung thu. Céc vi du cu thé vé rbi

loan trén day duoc néu chi tiét dudi day.

Céc bénh ung thu c6 thé diéu tri bang cac hop chét theo sang ché bao gdm, nhung
khong chi gidi han &, khdi u mau 4c tinh (bénh bach cau, ung thu bach huyét, u tiy, cac
hdi ching loan san tiy va ting sinh té bao tiy) va cac khdi u rin (ung thu bidu md nhu
tuyén tién liét, va, phéi, rudt két, tuyén tuy, than, buéng tring cling nhu moé mém va
sacom xuong va khéi u co chit). Bénh ung thu va (BC) c6 thé bao gdm, bénh ung thu
vu tuong tu co s¢ (BLBC), bénh ung thu vu dm tinh bd ba (TNBC) va bénh ung thu va
ma 14 ca BLBC va TNBC. Ngoai ra, bénh ung thu v ¢6 thé bao gdm ung thu bidu mo
6ng dan hodc thuy con xdm l4n hodc khong xam I4n, ung thu biéu mé hinh éng, tiy
xuong, mang nhdy, hinh nhi, ¢6 16 rdy cua vii, bénh ung thu v & gidng duc, bénh ung

thu va hdi quy hodc di can, khéi u vi dang 14, bénh paget cia diu vu.

Céac rdi loan viém co6 thé diéu tri duoc béng hop chat theo sang ché bao gém,
nhung khong chi gii han &, da xo climg, viém khép dang thip, bénh khdp thoai héa,
luput hé théng, x0 cung hé théng, cac hoi chirng viém mach (mach nho, trung binh va
16n), chimg xo vita dong mach, bénh viém rudt, hoi chimg rudt dé bi kich thich, bénh
Crohn, viém rudt két nhéy, viém loét rudt két, viém da day, su nhiém trung, bénh vay
nén va cac rdi loan viém ngoai da khac (nhu eczema, viém da di ung, viém da tiép xuc,
ching may day, bénh cing da, bénh vay nén, va viém da véi cac thanh phan viém cip
tinh, bénh pemphigut, pemphigoit, viém da di ung), va hoi chirng may day. Theo mot
sb phuong an, rbi loan hodc tinh trang bénh lién quan dén hoat tinh CRMI 14 da xo cung,
hoi ching rudt dé bi kich thich, viém khép dang thép, bénh vay nén hodc cac roi loan
viém ngoai da khéc.

Céc bénh do virut c¢6 thé diéu tri dugc bang hgp chat theo sang ché bao gom,
nhung khong chi gidi han ¢, bénh viém hong sbt cap tinh, st do viém hong- két mac,
dich viém gidc-két mac, viém da day-rudt & tré nhé, cac lay nhiém Coxsackie, ting bach
ciu don nhan do nhiém, ung thu bach huyét Burkitt, bénh viém gan cép tinh, bénh viém

gan man tinh, bénh xo gan, bénh ung thu biéu mé té bao gan, nhiém HSV-1 so cip (vi
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du, bénh nudc miéng & tré nho, viém amidan va viém hong & nguoi 16n, bénh dau mit
d6), nhiém HSV-1 tiém tang (vi dy, bénh viém méc va hecpet mdi), nhidm HSV-2 so
cap, nhiém HSV-2 tiém tang, viém mang ndo vo tring, ting bach cau don nhan do
nhiém, bénh thé vui Cytomegalic, bénh Kaposi, bénh Castleman da tdm, ung thu bach
huyét tudn trao so cap, AIDS, bénh cam, hdi chung Reye, bénh s&i, bénh viém nio va
day cot sdng sau nhiém, bénh quay bi, thuong ton biéu mé ting san (vi dy, mun thong
thuong, phéng, ban chén va hdu mon co quan sinh duc, u nhd thanh quén, loan san
thugng bi dang hat), ung thu biéu mé cd tir cung, ung thu biéu mé té bao co tua, bénh
bach hau thanh quan, bénh viém phéi, bénh viém phé quén, bénh lanh thong thuong,
nhiém khuén, bénh dai, hdi ching tuong tu ciim, bénh viém phé quan véi viém phéi
nguy kich, bénh soi Puc, bénh rubela bam sinh, bénh thiy dau, va bénh zona. C4c bénh
do virut c6 thé diéu tri dugc bang hop chit theo sang ché ciing bao gdm nhiém virut man

tinh, bao gdbm bénh viém gan B va viém gan C.

Céc rdi loan vé mit minh hoa bao gdm, nhung khong chi gidi han ¢, chirng phu
diém vang (ching phu diém vang do dai thao dudng va khong do dai thao duong), thoai
hoa diém vang lién quan dén tudi tac (cac dang w6t va kho), thoai hoa diém vang dang
dia hoa gia, chiung phu diém vang dang tui, chting phtt mi mat, chting phu vOng mac,
bénh vong mac do déi thdo dudngg, bénh mang mach-vong mac, bénh hoang diém tan
mach, bénh tdng nhan 4p tdn mach, bénh viém mang mach nho, viém méng mit, bénh
viém mach vdng mac, bénh viém ndi nhan, bénh viém toan nhan, bénh viém mit di cin,
bénh viém hic mac, viém biéu mé sic tb vOng mac, viém mang két, viém thé mi, viém
mang cimg mat, viém thuong cing mac, viém day than kinh thi gidc, viém day than kinh
thi gidc sau nhan cau, viém giac mac, viém mi mat, bong vdong mac dich ri, loét mang
sung, loét mang két, viém giac mac hinh tron man tinh, bénh viém mét két hop véi su
giam oxy huyét hoac thiéu mau cuc by, bénh vdong mac tinh sdm, bénh vong mac do dai
thao dudng tang sinh té bao, bénh mang mach polyp, tang sinh té bao u mach vOng mac,
su nghén dong mach vong mac, su nghén tinh mach vdng mac, bénh Coat, bénh dich
kinh-vOng mac dich ri thugc gia dinh, bénh khong mach dép (bénh Takayasu), bénh
Eales, hoi ching khang thé khang phospholipit, bénh vong mac bach cau, hoi ching

dinh qud m@c cta méu, bénh macroglobulin huyét, bénh vong mac két hop véi
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interferon, bénh véng mac do ting huyét ap, bénh vong mac do buc xa, su thiéu hut té

bao gdc mang sing hozc bénh duc thuy tinh thé.

Bénh thoai héa than kinh c6 thé diéu tri duoc bang hop chét theo sang ché bao
gbm, nhung khéng chi gi¢i han &, bénh Parkinson, Alzheimer va Huntington, va bénh
X0 cing teo co mdt bén (ALS/Lou Gehrig’s Disease). Theo mét sé phuong an, rdi loan

hoic tinh trang bénh lién quan dén hoat tinh CRM1 1a ALS.

Céc hop chit va duoc pham duge md ta trong ban mé ta sang ché nay ciing c6
thé duoc st dung dé diéu tri cac rdi loan phat trién mo bt thuong va chiing xo hoa bao
gdm bénh co tim gidn nd, bénh co tim phi dai, bénh co tim gidi han, ching xo héa phdi,

chiing x0 gan, viém ti€u cau than va céac roi loan than khéc.

Céac hop chét va dugc phdm duge md ta trong ban mé ta sang ché nay ciing c6
thé duoc st dung dé diéu tri cac rdi loan lién quan dén su hép thu thirc an, nhu bénh béo
phi va chting héu dn. Theo mot ) phuong an, r6i loan hodc tinh trang bénh lién quan

dén hoat tinh CRM1 14 bénh béo phi.

Theo mét sd phuong én, rdi loan hoic tinh trang bénh li€én quan dén hoat tinh
CRM1 Ia bénh teo co, bénh viém khép, vi du, bénh viém xuong-khép va viém khép
dang thap, viém cot séng ctung khép, tén thuong ndo cho chin thuong, ton thuong tay
séng, nhiém trung, bénh thép khép, ching xo vita dong mach do bénh ung thu, bénh dai
thao duong typ 1, bénh déi thao dudng typ 2, bénh than do xoin khuén, bénh ting nhin
ap, bénh than, hoa gia, dau dau, dau, hoi ching dau vung phurc hé, bénh tim phi dai, su
mon co, cac rdi loan di héa, ching béo phi, su [am cham phat trién cta bao thai, bénh
du cholesterol huyét, bénh tim, bénh suy tim man tinh, chiing thiéu mau cuc bo/trao
ngap lai, ddt quy, phinh mach ndo, dau hong, bénh phéi, X0 nang, thuong tdn phéi do
axit, ching tang huyét ap phdi, bénh hen, bénh nghén phéi man tinh, hdi ching Sjogren,
bénh mang trong subt, bénh than, bénh can than, bénh gan do rugu, bénh gut, bénh lac
ndi mac t&r cung, bénh vé da, bénh viém xoang mili, u trung biéu mo, chiing loan san
ngoai bi tiét md hoi-ID, bénh behcet, bénh sic td khong kiém ché, bénh lao, bénh hen,
bénh Crohn, viém rudt két, bénh mét di ung, bénh viém rudt thira, bénh paget, bénh viém

tuyén tuy, bénh nha chu, bénh lac ndi mac tir cung, bénh viém rudt, bénh viém phoi,
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bénh do silic dioxit giy ra, chirg ngung thd khi ngti, AIDS, HIV-1, bénh tu mién dich,
hdi chting khang phospholipit, luput, viém than luput, sbt dia trung hai trong gia dinh,
hoi chimg sdt theo chu ky di truyén, bénh cang thang xa hoi, bénh than kinh, bénh fhén
kinh amyloit gia dinh, bénh viém than kinh, bénh parkinson, da xo cung, bénh
Alzheimer, xo ciing teo co mdt bén, bénh huntington, bénh duc thuy tinh thé hodc mat
thinh gidc.

Theo cac phuong an khéc, 161 loan hodc tinh trang bénh lién quan dén hoat tinh
CRM]1 14 tén thuong dau, viem mang mach nho, dau do viém, bénh hen giy ra do di
ung, bénh hen khong do di tng, viém cAu than, viém loét rudt két, viém rudt non gay
chét hoai, globulin niéu mién dich qua mtrc D kém sdt tai phat (HIDS), thu thé TNF két
hop v6i hoi ching tudn hoan (TRAPS), cryolpyrin két hop véi hoi chimg tuén hoan, hoi
chiing Muckle-Wells (chung thodi héa dang tinh bot do tat diéc gay chung may day),
chimg may day lanh do yéu t6 gia dinh, bénh viém da hé khoi phat & tré nhé (NOMID),
sbt theo chu ky, viém nhiét miéng, viém hong va viém hach (hoi chirng PFAPA), hoi
chimg Blau, chiing viém khdp kho sinh mu, bénh viém mu da hoai thu, mun tring ca
(PAPA), su thiéu hut chat déi khang thu thé interleukin-1 (DIRA), su xut huyét dudi
mang nhén, bénh than c6 vach, su céy ghép, su céy ghép co quan, sy céy ghép mo, hoi
chiing loan san tay, viém do kich thich, viém do kich thich thuc vat, viém do dau son
ddc/urushiol, viém do kich thich hoa chét, viém do ong dbt, viém do con trung cit, sam
ning, vét bong, ching viém da, ndi doc t6 huyét, thuong ton phoi, hdi chiing dau do ho
hép cép tinh, bénh viém gan do ruou, hodc ton thuong than do lay nhiém vat ky sinh gay

ra.

Theo phuong 4n khéac, hop chét hodc duoc phém dugc mo ta trong ban mo ta
sang ché nay c6 thé dugc st dung dé didu tri hodic ngan ngira di ung va céc rdi loan hod
hép, bao gém bénh hen, viém phé quan, xo hoa phéi, viéem mii di ing, doc td oxy, bénh
khi thiing, viém phé quan man tinh, hdi ching dau do ho hép cép tinh, va bénh nghén

phéi man tinh bét ky (COPD).

Phan md ta nay boc 16 viéc str dung hop chét ¢6 cong thirc I trong san xudt thude
dé diéu tri rdi loan hoic tinh trang bénh lién quan dén hoat tinh CRMI. Phan md ta nay

boc 16 viéc st dung hop chat c6 cong thirc I dé san xudt thube dé didu tri bénh két hop
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Va1 su biéu hién hodc hoat tinh cia protein p53, p73, p21, pRB, p27, IxB, NF«B, c-Abl,
FOXO hodc COX-2 & dbi twong. Phan mé ta cling mo ta viéc st dung hop chét ¢ cong
thuc I trong san xuét thudc dé diéu trin bénh ung thu va/hodc r6i loan khéi u, su tao
mach, cac roi loan tu mién dich, céac r6i loan viém va/hodc bénh, cac biéu sinh hoc, céc
161 loan va/hodc bénh hocmon, cic bénh virut, 16i loan thoai hoa than kinh va/hodc céc

bénh va roi loan mat.

Phan md ta nay cling mo ta phuong phéap rc ché CRM1 & mau sinh hoc hoic
ngudi bénh bao gdm cho mau sinh hoc tiép xtic véi hodc cho ngudi bénh dung, mudi

duoc dung cia hop chét c6 cong thirc I, hoic duge phadm dugc dung chira chung.
Céc réi loan do khéi u

Hop chét hodc duoc phim duge mb ta trong ban md ta sdng ché nay c6 thé duoc
st dung dé diéu tri rdi loan do khdi u. “Réi loan do khéi u” 1a bénh hodc rdi loan duge
dac trung boi té bao c6 kha nang phat trién tu dong hodc sao chép, vi du, trang thai bat
thuong hodc tinh trang bénh dugc ddc trung béi su phat trién tang sinh té bao, lanh tinh
hoic 4c tinh. Céc ri loan do khéi u minh hoa bao gém: ung thu biéu md, sacom (vi du,
mo mém), sacom xuong, cac roi loan di can (vi du, céc khéi u xuét hién tir ngu@)n géc
tuyén tién 1iét, ndo, xuong, da day-rudt, phéi, v, buéng tring, cd tur cung, tuyén tuy,
than, dau va cd va gan), cac r6i loan do khdi u mau (vi du, bénh bach cau, ung thu bach
huyét, u tily va cac rdi loan té bao huyét twong 4c tinh khac), va cac khdi u di cin. Theo
mot phuong an, bénh ung thu duoc diéu tri duoc chon tir v, buéng tring, ch tir cung,
da day-rudt, tuyén tién liét, rudt két, phéi, than, ndo, gan va bénh ung thu tuyén tuy.
Viéce diéu tri béng hop chét co thé 1a vai lugng hitu hié¢u dé cai thién it nhat mot triéu
ching cua r6i loan do khéi u, vi dy, 1am giam sy tang sinh té bao, lam giam khdi khdi u,
V.V.

Theo mot phuong an, roi loan do khdi u 13 bénh ung thu va tuong tu co s¢
(BLBC). BLBC chiém dén 15% trong s6 cac bénh ung thu vii (BC) va thuong 1a bénh
ung thu vi am tinh bd ba (TNBC), dugc didc trung boi su thiéu hut ER, thu thé
progesteron PR, va su khuéch dai HER-2. Theo phuong 4n cu thé, bénh ung thu vu la
TNBC. Ngoai ra, hiu hét BRCA1 két hop BC 1a BLBC va TNBC, biéu hién xytokeratin
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co s¢ va EGFR. BLBC la dugc déc trung bai kiéu hinh xam 14n, mtc mo hoc cao va cac
két qua 1am sang kém vdi tbe do tai phat va di can & mirc cao.
Liéu phdp diéu tri két hop

Theo mét s6 phuong an, hop chit dugc md ta trong ban mo ta sang ché nay duoc
ding két hop véi chét diéu tri hodc liéu phéap diéu tri “tht hai” bd sung. Viéc lua chon
chét diéu tri thir hai ¢6 thé dugc thuc hién tir cht bit ky ma thuong dugce st dung trong
ligu phép diéu tri don dé didu tri bénh hogc tinh trang bénh duoc chi dinh. Nhu dwoc st
dung trong ban mo ta sing ché nay, thuét ngir “dugc dung két hop” va cac thuét ngit ¢
lién quan dé cap dén viéc ding ddng thoi hodc theo trinh tw clia chit didu tri theo sang
ché. Vi du, hop chét theo sang ché c6 thé duge dung vé6i chat diéu tri khac mot cach
ddng thoi hodc theo trinh tu trong cac dang liéu don vi riéng biét hodc cung voi dang
lidu don vi don 1é. Do d6, sang ché d& xuét dang liéu don vi don 1¢ bao gdm hop chét c6
cong thuc I, chat diéu tri bd sung, va chét mang dugc dung, chét phu trg hodc ta dugc

dang long.

Theo mot phuong 4n clia sang ché, trong d6 chat diéu tri thir hai duoc dung cho
d6i twong, lugng hitu hiéu cia hop chit theo sang ché 12 nho hon lugng hitu hiéu cta
no, c6 thé 1a chét didu tri thir hai khong dugc dung. Theo phuong an khac, lugong hitu
hiéu ctia chat diéu tri thi hai 12 nho hon Iugng hitu hiéu ctia n6, hop chat theo sang ché
khong dugc dung. Theo cach ndy, céc téc dung phu khong mong mubdn két hop véi cac
lidu cao cia chét ¢6 thé duoc giam thiéu. Céc loi ich hiéu luc khac (bao gébm, ma khong
han ché, ché do lidu duoc cai thién va/hodc chi phi vé duoc chit dugc giam) s& rd rang

doi vé1 nguoi cb hiéu biét trung binh trong linh vuc nay.

Viéc diéu tri bénh ung thu bd sung minh hoa bao gém, vi du: hoa hoc trj liéu, cAc
lidu phép diéu tri hudng dich nhu cac liéu phap didu tri khang thé, cac chit Grc ché kinaza,
liéu phép diéu tri mién dich va liéu phap diéu tri hocmon, li€u phap diéu tri biéu sinh,
chat trc ché proteosom, va céc liéu phap chéng tao mach. Céc vi du vé mdi trong sb cac

phép diéu tri nay duoc dé xuit dudi day.

Céac vi du vé céc chit hoa hoc tri li€u trong liéu phap diéu tri bénh ung thu bao

gdm, vi du, cac chat chdng chuyén hoa (vi dy, axit folic, purin va din xut pyrimidin)
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va céc chét alkyl hoéa (vi du, nito mu tat, nguén nito, platin, alkyl sulfonat, hydrazin,
triazen, aziridin, doc t§ truc chinh, cac chét gay doc té bao, cac chat uc ché
topoisomeraza va c4 chit khac). Cac chit minh hoa bao gdm aclarubixin, actinomyxin,
alitretinoin, altretamin, aminopterin, axit aminolevulinic, amrubixin, amsacrin,
anagrelit, arsen trioxit, asparaginaza, atrasentan, belotecan, bexaroten, bendamustin,
bleomyxin, bortezomib, busulfan, camptothexin, capecitabin, carboplatin, carboquon,
carmofur, carmustin, celecoxib, chlorambuxil, chlormethin, cisplatin, cladribin,
clofarabin, crisantaspaza, xyclophosphamit, xytarabin, dacarbazin, dactinomyxin,
daunorubixin, decitabin, demecolxin, docetaxel, doxorubixin, efaproxiral, elesclomol,
elsamitruxin, enocitabin, epirubixin, estramustin, etoglucid, etoposit, floxuridin,
fludarabin, flouraxil (SFU), fotemustin, gemcitabin, cdy ghép gliadel, hydroxycarbamit,
hydroxyure, idarubixin, ifosfamit, irinotecan, irofulven, ixabepilon, larotaxel,
leucovorin, liposomal doxorubixin, liposom daunorubixin, lonidamin, lomustin,
lucanthon, mannosulfan, masoprocol, melphalan, mercaptopurin, mesna, methotrexat,
metyl aminolevulinat, mitobronitol, mitoguazon, mitotan, mitomyxin, mitoxantron,
nedaplatin, nimustin, oblimersen, omacetaxin, ortataxel, oxaliplatin, paclitaxel,
pegaspargaza, pemetrexed, pentostatin, pirarubixin, pixantron, plicamyxin, porfimer
natri, prednimustin, procarbazin, raltitrexed, ranimustin, rubitecan, sapacitabin,
semustin, sitimagen ceradenovec, strataplatin, streptozoxin, talaporfin, tegafur-uracil,
temoporfin, temozolomit, teniposit, tesetaxel, testolacton, tetranitrat, thiotepa,
tiazofurin, tioguanin, tipifarnib, topotecan, trabectedin, triaziquon, trietylenmelamin,
triplatin, tretinoin, treosulfan, trofosfamit, uramustin, valrubixin, verteporfin, vinblastin,
vincristin, vindesin, vinflunin, vinorelbin, vorinostat, zorubixin, va cac chét gay doc té

bao khac hodc cac chat gy doc t€ bao dugc md ta trong bdn md ta sang che nay.

Do cac duge chét hoat dong cung véi nhau t6t hon so v6i don 1é, nén hai hoic
nhiéu dugc chét thuong dugc ding & cung lic. Thong thuong, hai hodc nhiéu chét hoa
hoc tri liéu dugc sir dung nhu hoa hoc tri liéu két hop. Theo mot sb phuong 4n, cac chét
hoa hoc tri liéu (bao gém hoa hoc tri liéu két hop) co thé duoc sur dung trong td hop véi

hop chét duge mo ta trong ban md ta sang ché nay.
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Liéu phap diéu tri huéng dich tao ra viéc st dung cac chat dic hidu déi véi cac
protein méat kha ning didu hoa cua té bao ung thu. Céc duge chit phén tir nhé cia lidu
phép diéu tri huéng dich thuong 12 céc chét Grc ché cia cac mién enzym trén cac protein
dot bién, biéu hién qua mutc hodc t6i han khac trong té bao ung thu. Céc vi du ndi bat la
cac chat tc ché tyrosin kinaza nhu axitinib, bosutinib, cediranib, desatinib, erolotinib,
imatinib, gefitinib, lapatinib, lestaurtinib, nilotinib, semaxanib, sorafenib, sunitinib, va
vandetanib, va ca cac chit (e ché kinaza phu thudc xyclin nhu alvocidib va seliciclib.
Liéu phép diéu tri khang thé don dong 14 chién lugc khac trong d6 cht didu tri 1a khang
thé ma gén két mot cach ddc hiéu véi protein trén bé mit cua té bao ung thu. Céc vi du
bao gdm khang thé trastuzumab khang HER2/neu (Herceptin®) thuong duge st dung
trong bénh ung thu vii, va khéng thé rituximab khang CD20 va tositumomab thuong
dugc st dung trong nhidu khéi u 4c tinh té bao B. Céc khang thé minh hoa khéc bao
gém cetuximab, panitumumab, trastuzumab, alemtuzumab, bevacizumab, edrecolomab,
va gemtuzumab. Céc protein ngung tu minh hoa bao gém aflibercept va denileukin
diftitox. Theo mot sd phuong an, liéu phép diéu tri hudng dich cé thé duoc st dung
trong t6 hop v6i hop chit duge mo ta trong ban md ta sang ché nay, vi du, Gleevec

(Vignari va Wang 2001).

Liéu phéap diéu tri huéng dich ciing c6 thé bao gdm cac peptit nhé nhu “cac thiét
bi nha ¢ ma c6 thé gan két v&i cac thu thé bé mait té bao hodc cac dong dén chét nén
ngoai bao xung quanh khéi u. Cac nuclit phong xa ma dugce gin vao cac peptit nay (v
dy, RGD) sau cung giét té bao ung thu néu su phéan huy nuclit & viing 1an c4n cua té bao.

Vi du vé lidu phép diéu tri bao gdm BEXXAR®.

Liéu phap chdng tao mach c6 thé bao gdm chit trc ché kinaza tao dich yéu t6 phat
trién mang trong mach (VEGF) nhu sunitinib, sorafenib, hodc céc khéang thé don dong
hodc thu thé “decoy” véi thu thé VEGF hoic VEGF bao gém bevacizumab hoic VEGF-
Trap, hodc thalidomit hoac chét tuong tu cua nd (lenalidomit, pomalidomit), hodc céac
chat tao dich cac dich khang tao mach VEGF nhu yéu td phat trién nguyén bao soi

(FGF), angiopoietin hodc angiostatin hodc endostatin.

Céc liéu phép di€u tri biéu sinh bao gom céc chat Grc ché enzym kiém soét cac

bién ddi biéu sinh, ADN metyltransferaza mét cdch dédc hiéu va histon deaxetylaza, ma
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thé hién céc tac dung khang khoi u ¢6 trién vong do6i vai mot sd khoi u 4c tinh, cling nhu

oligonucleotit nghia ngugce va ARN nhiéu ngan.

Liéu phdp mién dich bénh ung thu dé cap dén mét tap hop da dang gdm céc chién
lugc diéu tri dugce xac dinh gdy cam Gmg hé mién dich ctia chinh ngudi bénh dé chéng
lai khdi u. Cac phuwong phap hién nay tao ra ddp tmg mién dich chéng lai khdi u bao
gdém liéu phap mién dich BCG trong bang quang bénh ung thu bang quang bé mit,
vécxin Provenge bénh ung thu tuyén tién liét, va viéc st dung interferon va cac xytokin
khéc dé gay dép ung mién dich & ngudi bénh mic bénh ung thu biéu md té bao than va
khéi u 4c tinh.

Su céy ghép té bao géc tao mau di sinh c6 thé dugce xem 1a dang cua liéu phap
diéu tri mién dich, do té bao mién dich clia ngudi cho s& thuong tin cong khdi u trong
tac dung manh ghép khang khéi u. Theo mot s6 phwong 4n, cac chit liéu phép mién dich

c6 thé duoc sir dung trong t hop véi hop chét dugc mé ta trong ban mo ta sang ché nay.

Cé4c tac nhan dung trong liéu phap hocmon bao gbm sir dung chit chi van
hocmon hoic chat d6i khang hocmon va bao gdm retinoit/axit retinoic, cc hop chét ma

tc ché estrogen hodc testosteron, cling nhu viéc dung progestogen.

Thong thuong, phan mo ta trén day mé ta sang ché. Viée hidu ddy du hon c6 thé
dat dugc nho tham chiéu dén cac Vi du cu thé duéi day. Céc vi du nay dugc mo ta chi
v6i muc dich minh hoa va khong nhiam gi6i han pham vi ciia sang ché. Cac thay ddi theo
dang va su thé ciia cac chat twong duong dugc du dinh 1a cac truong hop ¢6 thé goi y
hodc tao ra loi ich. Méc du céc thudt ngit cu thé duoc dung trong ban mo ta sang ché
nay, cac thut ngit ndy nhim muc dich mé ta va khong nhim muc dich gi6i han séang

ché.
Vi du thye hién sang ché
Cdc chir viét tdt
atm Khong khi

aq. Nude

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphtyl
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Boc tert-butoxycarbonyl

CDI N,N’-Carbonyldiimidazol
CH2Cl> Diclometan

DCC N,N-Dixyclohexylcarbodiimit
DCM Diclometan

DBU Diaza(1,3)bixyclo[5.4.0]Jundecan
DIC N,N’-Diisopropylcarbodiimit

DIPEA N,N-Diisopropyletylamin
DMAP N,N-Dimetyl-4-aminopyridin
DMF N,N-Dimetylformamit
DMSO Dimetylsulfoxit

DPPF Diphenylphosphinoferoxen

EA Etyl acxtat

EDCI N-[3-(dimetylamino)propyl]-N'-etylcarbodiimit hydroclorua
EDC 1-Etyl-3-(3-dimetylaminopropyl)carbodiimit

eq. (cac) duong lugng

Et20 Dietylete

EtOAc Etyl axetat

EtOH Etanol

Etl Iodoetan

Et Etyl

Fmoc 9-fluorenylmetyloxycarbonyl

GC Séc ky khi

h gio

HetAr Heteroaryl

HOBt N-Hydroxybenzotriazol
HBTUO-(Benzotriazol-1-yl)-N,N,N',N'-tetrametyluron hexaflophosphat
HPLC Séc ky 1ong hiéu ning cao

LAH Lithi nhém hydrua

LCMS Phép do phd khéi sic ky long
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MCPBA Axit m-cloperbenzoic

MeCN Axetonitril
MeOH Metanol
min Phut

Mel Iodometan

MeMgCl Metyl magie clorua
Me Metyl
NaOAc Natri axetat

NMR Cong huong tir hat nhan

NMP N-Metyl pyrolidinon

0.n. qua dém

RT Nhiét do trong phong hodc thoi gian luu
T3P Anhydrit propylphosphonic

TEA Trietylamin

THF Tetrahydrofuran

TLC Séc ky 16p mong

Trong phdn md ta vé cac quy trinh dudi ddy, cin hiéu ring, néu thich hop, cac
nhom bao v¢ thich hop s€ duogc bd sung vao, va sau d6 dugc loai bd, cac chét phan ing
va céc chét trung gian khac nhau theo cach ma s& dugc hiéu mot cach d& dang boi nguoi
¢6 hiéu biét trung binh trong linh vuc tong hop hitu co. Céc quy trinh thong thuong sir
dung cédc nhom bao vé€ nay, cling nhu céc vi du vé cac nhom bao vé thich hop, dugc mo
ta, vi du trong 4n phém: “Protective Groups in Organic Synthesis”, T.W. Green, P.G.M.
Wuts, Wiley-Interscience, New York, (1999). Ciing can hiéu réng su bién dbi ciia nhom
hodic phan tir thé thanh nhém hodc phan tir thé khac nho thao tic héa hoc ¢ thé duge
thue hién trén hop chat trung gian hodc san pham cudi ciing bat ky trong quy trinh téng
hop hudng téi viée thu dugce san phém cudi cung, trong do loai bién dbi c6 thé co duge
gidi han bdi tinh khong twong thich vOn c6 cta cac nhom chie khac nhau duoc thuc
hién boi phén tir & giai doan d6i voi cac didu kién hoic chét phan ting dugc dung trong
quy trinh bién d6i. Tinh khong twong thich vbn c6 nay, va cac cach bién dbi chung bang

cach thuc hién céc bién ddi thich hop va cac budc téng hop theo tht tu thich hgp, s&
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dwoc hiéu mot cach d& dang boi ngudi ¢ hiéu bibt trung binh trong linh vuc tdng hop
héa hoc. Céc vi du vé céac bién ddi dugc néu dudi day, va sé duoc hiéu réng cac quy
trinh bién dbi dugc mé ta khong chi giéi han & cdc nhém chung hodc cac phén tir thé
ma céc quy trinh bién d6i duge minh hoa. Céc tham chiéu va phin mé ta dbi véi cac
bién d6i thich hop khic dugc néu trong an phdm: “Comprehensive Organic
Transformations — A Guide to Functional Group Preparations” R. C. Larock, VHC
Publishers, Inc. (1989). Céc tham chiéu va mo ta v& cac phan tng thich hop khéc dugc
mo ta trong sach gido khoa vé héa hoc hitu co, vi du, “Advanced Organic Chemistry”,
March, 4th ed. McGraw Hill (1992) hodc “Organic Synthesis”, Smith, McGraw Hill,
(1994). Cac ky thuat dé tinh ché cac chat trung gian va cic san pham cudi bao gdm, vi
du, sic ky thuong va sic ky pha dao trén ¢t hodc dia quay, két tinh lai, chung cét va
chiét 16ng-16ng va rin- 16ng, ma s& dugc hidu mot cach d& dang boi nguoi c6 hiéu biét
trung binh trong linh vuc ndy. Cac dinh nghia vé cac phan ti thé va cac nhom la nhu
duoc mé ta dbi véi cong thure I, ngoai trir khi dugc xac dinh mot cich khac biét. Cac
thuat ngtr “nhiét do trong phong” va “nhiét d0 mdi truong” s& c6 nghia la, trir phi duoc
quy dinh khac, nhiét d6 nim trong khoang tir 16 dén 25 °C. Thuét ngit “hdi luu” s& c6
nghia 1a, trir phi dugc quy dinh khéc, dé cap dén dung moi, nhiét d0 & hodc cao hon
nhiét do soi ctia dung moi.

Vi du 1: Téng hop hop chit trung gian axit (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)acrylic.
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s N-NH

HCOOH ,
CQ/C NaSH /MgCl, \Q)L _ NaHiH0  FsC N/>

CF;

in)’OH N-N o __
N-N . | » O >"
FiC / N/> o) LiOH FsC N
CF

CF; ’

Téng hop 3,5-bis(triflometyl)benzothioamit:
S
FélWi;:j/CN NaSH MgCl, 3¢ NH,
_—

CF; CF,

Nap vao binh thét c¢b day tron 3 cb, dung tich 2L dung dich chtra 3,5-
bis(triflometyl)benzonitril (200g) trong DMF (1L). Sau do, xt ly dung dich bang NaSH
(123,7g, 2,0 dwong luong) va MgCl, (186,7g, 1,0 duong lugng) va khudy hdn hop phan
mg & nhiét do trong phong trong 3 git. R6t hdn hop phan tng vao huyén phu nuéc da
(10L) va chiét hop chét bang EtOAc (3 x 1L). Rira c4c 16p hitu co gom lai bang nuéc
mudi bio hoa (3 x 100mL), lam khan qua Na>SO, khan, loc va c6 dic dudi ap suat
giam dé thu duoc 205g san phdm tho mong mudn 3,5-bis(triflometyl)benzothioamit

hiéu suit: 90%), dugc sit dung ma khon can tinh ché thém trong bude tiép theo.
g g g p

Téng hop 3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol:
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S _
E.C HCOOH "} "1>H
’ NH,  NH4H20 FsC N

CFs CFs

Nap vao binh thét ¢d day tron 3 ¢d, dung tich 5L dung dich chta 3,5-
bis(triflometyl)benzothioamit (205,65g) trong DMF (1,03L). Thém tung giot hydrazin
hydrat (73,2 mL, 2,0 duong lugng) vao va khudy hdn hop phan ung ¢ nhiét do trong
phong trong 1 gio. Thém nho giot HCOOH (1,03L) vao va hdn hop phan tng dugc hoi
luu & 90°C trong 3 gio. Sau khi duge 1am mat dén nhiét do trong phong, rét hdn hop
phan ing vao dung dich nudc natri bicarbonat bdo hoa (7L) va chiét bang EtOAc (3
x 1 L). Rita céc 16p hitu co gom lai bang nude mudi bao hoa (3 x 500 mL), lam khan
qua Na;SO, khan, loc va co dic dudi ap sudt giam (35°C, 20mmHg) dé thu duoc
180g hop chét tho. Khudy vat lidu tho nay bang ete ddu mé (3 x 500 mL), loc va lam
kho dé thu dugc 160g 3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol thu duoc 1a chét

ran mau vang nhat (hidu suét: 75%).

Téng hop (Z)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
ylacrylat:

)0
N-NH 0 N’NW
L) 7 j/ REa

FiC N r\c[)r B N

—_——
CFs CF3

Nap vio binh thét ¢ day tron 3 cd, dung tich 2L dung dich chua 3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol (160g) trong DMF (960mL). Xt Iy dung dich
nay bing DABCO (127,74g, 2 duong luong) va khudy trong 30 phut trude khi thém nho
giot (Z)-isopropyl 3-iodoacrylat (150,32g, 1,1 duong lugng) vao. Sau khoang 1 gio, rot
hdn hop phan ting vao huyén phit nuée da (5 L) va chiét bang EtOAc (3 x 1 L). Rira cac
16p hitu co gom lai bang nuéc mudi bao hoa (3 x 100mL), 1am khan qua NaySO4 khan,

loc va co ddc dudi ap suét giam (35°C, 20 mmHg) dé thu dugc 250g hop chit thé ma
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duoc tinh ché bang sic ky cot (60/120 silicagel) bing cach sir dung gradient etyl
axetat/n-hexan (ct duoc nhdi trong hexan va hop chit mong mudn duge bit dau tach
rira tir 2% EtOAC/n-hexan). Gom cac phan doan chita cac hop chit mong mudn dé thu

dugc 138g hop chat mong mudn thé (hiéu suit: 61%).
Téng hop axit (Z)-3-(3-(3,5-bis(triflometyl)phenyl)- 1H-1,2,4-triazol-1-
ylacrylic:
N,N/’}o N,N//g//OH
’ N/> O )T Low FiC ’ N/>

—_— - -

F,C
CF, CFs

Trong binh thét ¢b day tron 3 ¢b, dung tich 5L, hoa tan (Z)-isopropyl 3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat (130g, 1,0 duwong lugng) trong
THF (1,3L). Thém nhé giot dung dich chta LiOH (69,3g, 5,0 duong lugng) trong nudc
(1,3L) vao dung dich va khudy hdn hop phan ting & nhiét do trong phong trong 4 gidy
truée khi lam ngimg bang 400 mL huyén phul nuéc d4 va tao tinh axit (d6 pH = tir 2 dén
3) bang nuéc HCI pha lodng. Chiét hdn hop bang EtOAc (3 x 1 L) va rira cac 16p hitu
co gom lai bang nudc mudi, 1am khan qua Na,SO4 khan va ¢6 dac dudi ap suit giam dé
thu duoc 110g axit carboxylic mong mudn (hiéu suat: 94 %) (ham luong cis = 90,0%,

ham lugng trans = 8,2% theo LCMS).

Vi du 2: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol- 1-yl)-
N'-(pyrazin-2-yl)acrylohydrazit (I-3).

H
/::>/OH NN —

N-N 2 \[\] N/N/_>*N‘H
FaC [ p © FaC | » 0 NH

N - N N=

T3P, DIPEA \

N

CFs, F3C

Nap vao binh thot cb déy tron 3 ¢b, dung tich 50-mL huyén phu chira axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic ~ (0,200g)  trong  1:1
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CH2CI2: AcOEt (25 mL). Thém 2-hydrazinopyrazin (0,062g) vao & -40°C tiép theo T3P
(50%) (0,432g) va DIPEA (0,147g). Khudy hdn hop phan ung trong 30 phut ¢ -40°C
trude khi duge co dic dudi ap suat giam (35°C, 20 mmHg). Tinh ché san phdm tho dang
dau bang TLC diéu ché bing cach sir dung 5% MeOH trong CH>Cl, lam pha déng (trong
khi amoniac) d¢ thu duoc 40 mg (hiéu suét: 16%) (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-N'-(pyrazin-2-yl)acrylohydrazit. '"H NMR (400 MHz, DMSO-d6)
6,10,53 (s, 1H), 9,59 (s, 1H), 9,14 (s, 1H), 8,53 (s, 2H), 8,29 (s, 1H), 8,13 (s, 1H), 8,06-
8,07 (m, 1H), 7,92-7,93 (d, J=2,8 Hz, 1H), 7,51-7,53 (d, J=10,4 Hz, 1H), 6,07-6,10 (d,
J=10,4 Hz,1H); LCMS dbi v6i C17H12FsN7O [M+H]" dugc du doan: 444,31, phat hién:
444,49 (RT 2,70 phut, do tinh khiét: 95,78%).

Vi du 3: Téng hop (2)-3-(3-(3,5 -bis(triflometyl)phenyl)-1H-1,2 4-triazol-1-yl)-
N'-(pyridin-2-yl)acrylohydrazit hydroclorua (I-4).

N._N
HoN™ P

1
- ) N N/N/_>/~* NH

OH
N’NF’(?// T3P, DIPEA F3C I ) d N
F.C [ 2 = N N=
3 .
N 2) HCl/Dioxan
\_/

FiC
CF;

Nap véo binh thét ¢b day tron 3 ¢b dung tich 500-mL huyén phu chtra axit (Z)-
3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (10g, 1,0 duwong lugng)
trong 1:1 CH2CI2:AcOEt (200mL). Thém 2-Hydrazinopyridin (3,11g) & -40°C. Thém
nhé giot T3P (50% trong etylaxetat) (21,75g) vao tiép theo DIPEA (7,36g) va khudy
hdn hop phan ting trong 30 phut & -40°C trude khi duoc ¢6 dic dusi ap suét giam (35°C,
20mm Hg) dé thu dwoc dau thd mau ndu ma dugc tinh ché bang sic ky cot (hop chét
dugc tach rira bang 1,3% MeOH trong CH2Cly). Gom céc phéan doan chira hop chét
mong mudn dé thu duoc 6,0g (hiéu sut: 48%) (Z2)-3-(3-(3,5-bis-(triflometyl)phenyl)-
1H-1,2,4-triazol-1-y1)-N'-(pyridin-2-yl)acrylohydrazit. "H NMR (400MHz, DMSO-d6)
0,10,41(s, 1H), 9,66 (s, 1H), 8,59 (s, 1H), 8,53 (s, 2H), 8,28 (s, 1H), 8,06-8,08 (d, J=5,2
Hz, 1H), 7,48-7,53 (m, 1H), 7,49-7,52 (d, J=10.,4, 1H), 6,71-6,75 (m, 1H), 6,66-6,68 (d,
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J=8,4Hz,1H), 6,07-6,09 (d, J=10,4, 1H), LCMS dbi v6i C1sH12FsNsO [M+H]* dugce du
doan: 443,33, phat hién: 443,44 (RT 2,45 phut, do tinh khiét: 100%).

Tong hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-
(pyridin-2-yl)acrylohydrazit hydroclorua:

- i

N/N/—>'N‘H Dioxan HCl  FiC | ) O NH
FsC /| ) O NH N N=( HCl
o= \_/
\_/

F3C

Nap véo binh thét ¢b déy tron 3 ¢b dung tich 500-mL dung dich chta (Z)-3-(3-
(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-(pyridin-2-yl)acrylohydrazit
(5,5g) trong Et20 (250mL). Lam lanh dung dich dén 5°C, dugc xir ly biang HCI trong
1,4-dioxan, cho phép dung dich phan Ung 4m dén nhiét do trong phong va khudy cho
dén khi phan tng hoan thanh, nhu dugc chi ra bang phan tich TLC (khoang 1 gi&). Loc
chét rén trén phéu Biichner, rira bing Et,O va lam khd trong chan khong dé thu duoc
5,5g (hiéu suét: 92%) (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-
(pyridin-2-yl)acrylohydrazit hydroclorua. 'H NMR (400 MHz, DMSO-d6) 5 ,11,26 (s,
1H), 10,89 (s, 1H), 9,55 (s, 1H), 8,52 (s, 2H), 8,28 (s, 1H), 8,03-8,07 (m, 2H), 7,62-7,59
(d, J=10,4 Hz, 1H), 7,21-7,24 (m, 1H), 7,05-7,09 (m, 1H), 6,16-6,19 (d, J=10,4Hz,1H),
LCMS dbi v6i C1sH13FsN6O [M+H]" 443,33; phét hién 443,44 (RT 3,54 phut, do tinh
khiét: 99,0%).

Vi du 4: Toéng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-
1-(4-hydroxypiperidin-1-yl)prop-2-en-1-on (I-5).

FiC [ p O

T3P, DIPEA

CFs CFs

Nap vao binh thot cd day tron 3 ¢d, dung tich 50-mL dung dich chira axit (Z)-3-
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(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,20g) trong CH,Cl,
(10mL). Thém piperidin-4-ol (0,07g, 1,2 dwong lugng) vao va lam lanh dung dich dén
-60°C ddi véi viée bd sung T3P (anhydrit propyl phosphonic) (0,40mL, 1,2 duong
luong) va DIPEA (0,19mL, 2,0 duong lugng). Khudy hén hop phan ung trong 30 phut
trude khi duge rét vao nude (50 mL) va chiét bang CH2Cl (2 x 50 mL). Rira céc 16p
hitu co gom lai bang nude mubi bao hoa (50 mL), lam khan qua MgSO4 khan, loc va cd
dic dudi ap sudt giam (25°C, 20mmHg). Tinh ché bang sic ky cot bang céach sir dung
silica 60/120 va MeOH:CH,Cl» 1am pha dong. (hop chit mong mudn duoc bit du tach
rira bang cach sir dung 3,0% MeOH/CH,Cl) thu duoc 0,025g (hiéu suat: 10%) (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-1-(4-hydroxypiperidin-1-
yl)prop-2-en-1-on. '"H NMR (400 MHz, CDCI3) § ,8,75 (s,1H), 8,58 (s, 2H), 7,93 (s,
1H), 7,08-7,11 (d, J=10,4 Hz, 1H) ,6,01-6,04 (d, J=10,4Hz, 1H), 4,02-4,14 (m, 1H),
3,98-4,01 (m, 1H), 3,78-3,85 (m, 1H), 3,47-3,52 (s, 1H), 3,32-3,38 (s, 1H), 1,96 (s, 1H),
1,83 (s, 1H), 1,27 (s, 1H), 0,90 (s, 1H); LCMS d6i v6i Cong thirc hoa hoc: C1sH7FeN4O,
[M+H]" 435,34; phat hién 435,24 (RT 2,408 phut, do tinh khiét: 89,6%).

Vi du 5: Tdng hop (Z)-3-(3~(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-
N-(pyrolidin-1-yl)acrylamit (I-6).

W (J
/:—:>//OH N o N
N- N/N/_>—NH
| /> 0O Q

FsC N — N
T3P, DIPEA

CF4

Xt ly dung dich dugc lam lanh (-40°C) chua axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,35g) trong 1:1 CH2Cly:EtOAc
(200mL) bang 1-aminopyrolidin HCI (0,134 g). Sau d6, xit Iy hdn hop bing T3P (50%
trong EtOAc; 0,77ml, 1,3 duong lugng) tiép theo thém twr tr DIPEA (0,51ml, 3,0 dwong
lwong). Khudy hdn hop phan tmg trong 30 phut & -40°C trude khi lam nglmg bang nudc
da va chiét bang EtOAc (3 x 20mL). Rira cac 16p hitu co gom lai bang nude mudi béo

hoa, 1am khan bang Na;SO4 khan va ¢6 dic dudi ap sudt giam (35°C, 20 mmHg) dé thu
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dugc 0,275g chat rdn thd. Tinh ché bing sic ky cot trén silicagel (¢ hat tir 60 dén 120)
bing cach st dung MeOH trong CH2Cly lam pha dong thu duoc (Z2)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N-(pyrolidin-1-yl)acrylamit mong mudn
tinh khiét (7,0mg hiéu sut: 1,7%): "H NMR (400 MHz, DMSO-d6) 6 ,9,49 (s, 1H), 8,95
(s, 1H), 8,53 (s, 2H), 8,28 (s, 1H), 7,4-7,38 (d, J=7,6 Hz, 1H), 5,87-5,84 (d, ]=10,4Hz,
1H), 2,86-2,81 (m, 4H), 1,74-1,73 (m, 4H); LCMS déi v6i Ci7H1sFsNsO [M+H]*
420,33; phat hién 420,13 (RT 7,76 phut, do tinh khiét: 92,4%).

Vidu 6: Téng hop (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)- 1H-1,2,4-triazol-1-yl)-
N'-metyl-N'-(pyridin-2-yl)acrylohydrazit (I-7).

.

= _NH =
N,NWOH NTONT 2 N-N NH
| ) O |

FsC / N—
F,C . 3 N/> o) _ N
T3P, DIPEA <\ /EN

F
CF, 3C

Téng hop 2-(1 -metylhydrazinyl)pyridin:

-~ CHNHNH, @
N“ > Br NN

)

Nap vao binh thét ¢b day tron 3 ¢b dung tich 25-mL bang 2-bromopyridin (0,31g)
va metyl hydrazin (5,09g, 34,2 duong luwong) trong khi nito va khudy hén hop va gia
nhiét dén nhiét do hoi luu & tir 80 dén 85°C trong 1 gid. C6 dic hdn hop phan tng dudi
ap suit giam (40 °C, 20mmHg) dé thu duoc chét ddu mau vang ma duge xur ly bang
10% trong lugng/thé tich nuéc NayCOs va chiét bang EtOAc. Rura 16p hitu co bang nude
mubi bdo hoa, lam khan qua NaxSOs khan, loc va c6 ddc dudi ap suét giam (40°C,
20mmHg) dé thu duoc chit ddu mau vang (0,40g), ma duoc st dung trong budc tiép

theo.

Nap vao binh thét cd day tron 3 ¢ dung tich 50-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,43g), 2-(1-metylhydrazinyl)
pyridin (0,15g, 1,0 duong lugng) trong EtOAc (10mL). Thém T3P (50% trong EtOAc;
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1,1g, 1,5 duong lugng) va DIPEA (0,40g, 2,5 duong lugng) vao trong khi nito & -60°C
vakiém tra sy tién trién ctia phan tmg bang TLC (bang cach st dung 10% MeOH:CH,Cl,
lam pha dong va hién thi h6a bing 4nh sang tia cuc tim). Cd ddc hon hop phan ing dudi
ap suét giam (25°C, 20mmHg) dé thu dugc 0,65g chat rén thd. Qua trinh tinh ché dugc
thuc hién trén sic ky cot nhanh trong CH2Cl, va MeOH (hop chit mong muén dugc bit
du tach rra & 3,3% MeOH trong CH>Cly). Gom céc phan doan chira hgp chit mong
mudn va cd dac dudi ap sudt giam (35°C, 20mm Hg) dé thu duge 90,0mg (hiéu suét:
18%) (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol- 1-y1)-N'-metyl-N'-
(pyridin-2-yl)acrylohydrazit. 'H NMR (400 MHz, DMSO-d6) & 9,89 (s, 1H), 9,79 (brs,
1H), 8,57-8,62 (d, 2H), 7,92-7,94 (d, J=11,2Hz, 1H), 7,59-7,64 (m, 1H), 7,19-7,25 (q,
1H), 6,75-6,89 (m, 2H), 5,85-5,88 (d, J=10,8 Hz, 1H), 3,46 (d, 3H); LCMS ddi véi
C1oHisFsN6O [M+H]" 457,35; phat hién 456,26 (RT 2,52 phut, d9 tinh khiét: 100,0%).

Vidu 7: Téng hop (2)-3-(3-(3,5 -bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-
N'-metyl-N'-(pyrazin-2-yl)acrylohydrazit (I-8).

N
Ty [ -
) OH N _ ﬁ—>_
7 |

FsC /' ) 0 N—
FaC N — > N =
T3P, DIPEA NN

FiC

Téng hop 2-(1-metylhydrazinyl)pyrazin:
Ny CHsNHNH, N
(e — (L
N >cl N2
|

Trong binh thét ¢b day tron 3 ¢d, 25-mL, ho tan 2-clopyrazin (0,5g) trong metyl
hydrazin (0,5g, 1,5 duong lugng) trong khi nito ¢ nhiét d6 trong phong. Thém K,COs
dang ran (0,9g, 1,5 duong luong) vao va khudy hdn hop phan ng va gia nhiét dén hoi
lwu & tir 80 dén 85°C trong 1,0 giod. Sau d6, cho phép hdn hop phan Gng mat dén nhiét
do trong phong va cb dic dudi ap sudt giam (40°C, 20 mmHg) dé thu duoc phan cin 1a

chit ddu mau vang ma duge xt Iy bang 10% trong lugng/thé tich nudc NayCOj3 va chiét
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bang EtOAc. Rira phan chiét hiru co bang nudc mudi, 1am khan qua NaxSOg4 khan, loc
va ¢b ddc dudi ap suat giam (40 °C, 20 mmHg) dé thu duogc 0,43g chit ddu mau vang

ma dugc st dung nhu trong budc tiép theo.

Nap vao binh thét ¢d day tron 3 cb dung tich 50-mL axit (Z2)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic  (0,3g), 2-(1-metylhydrazinyl)
pyrazin (0,12g, 1,1 duong lugng) va CH2Cl (10mL). Thém T3P (50% trong EtOAc;
0,38g, 1,5 duong luong) va DIPEA (0,50g, 3,5 duong lugng) vao trong khi nito ¢ -60°C.
Kiém tra su tién trién ctia phan tng bang TLC (bing cach st dung 10% MeOH:CH2CI2
lam pha dong va dugc hién mau dudi 4nh sang tia cuc tim). Co dic hdn hgp phan ung
dudi ap sudt giam (25°C, 20mmHg) dé thu dugc 0,265g san pham tho 1a chit rin. Qué
trinh tinh ché bang cach st dung sic ky cot nhanh Combi bang cach st dung
CH,Cl:MeOH lam rira giai (hop chat mong mudn dugc bit dau tach rira & 1,5% MeOH
trong CHCly) thu dugc 75,0mg hop chét tinh khiét (hiéu suét 23%); (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-metyl-N'-(pyrazin-2-
yDacrylohydrazit: '"H NMR (400 MHz, DMSO-d6) § 10,77 (s, 1H), 9,40-9,36 (br s, 1H),
8,52 (s, 2H), 8,29-8,27 (d, 2H), 8,15 (s, 1H), 7,925-7,92 (d, 1H), 7,56-7,54 (d, J=10,4
Hz, 1H), 6,13-6,10 (d, J=10,4 Hz , 1H), 3,43 (d, 3H); LCMS dbi voi CisH14FsN7O
[M+H]" 458,34; phat hién 458,24 (RT 2,83 phut; do tinh khiét: 96,31%).

Vi du 8: Téng hop (2)-3-(3-(3.5 -bis(triflometyl)phenyl)-1H-1,2.,4-triazol-1-yl)-
N'-metyl-N'-(3-metylpyridin-2-yl)acrylohydrazit (I-9).

_ NN, _
N,N//>]/OH = N NH
| » O

N

-N
N N=
T3P, DIPEA
N\ /

F,C

CF3

Nap vao binh thét ¢b day tron 3 ¢b dung tich 50-mL dung dich chira axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic  (0,25g) trong FEtOAc
(20mL). Lam lanh dung dich dén -70°C va xir Iy mot cach lién tiép bang 3-metyl-2-(1-
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metylhydrazinyl)pyridin (0,135g, 1,0 duong lugng), T3P (50% trong EtOAc; 1,4mL, 4
duong lugng) va DIPEA (0,6mL, 6 duong lugng). Khudy hén hop phan g trong subt
& -60°C trong 4 gid. Su tién trién ctia phan Gng dugc theo doi nho phén tich TLC bang
céch su dung 2,5% MeOH trong CH>Cl, 1am pha dong va hién mau dudi tia cuc tim. Co
dic hon hop phan tng dudi ap suat giam (25°C, 20 mm Hg) dé thu dugc hop chat tho
ma duoc tinh ché bang sic ky cot (cd hat 60/120 SiO2 va tach rira bing MeOH:CH,Cl,
gradient). Hop chit mong mudn duoc bt ddu tich rira bang tir 0,3 dén 0,4% MeOH
trong diclometan. Gom c4c phan doan chira vat liéu mong mudn dé thu duoc 0,21 g (hi¢u
suit: 40%) (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-metyl-N'-(3-
metylpyridin-2-yl)acrylohydrazit. 'H NMR (400MHz, DMSO-d6) § = 10,73 (s, 1H),
9,32 (s, 1H), 8,52 (s, 2H), 8,45-8,46 (d, J = 4,4 Hz, 1H), 8,29 (s, 1H), 7,97-7,99 (d, ] =
8 Hz, 1H), 7,48-7,50 (d, J = 10 Hz, 1H), 7,01-7,05 (m, 1H), 5,86-5,88 (d, J = 10 Hz,
1H), 3,26 (s, 3H); LCMS ddi v6i CaH14FsNsO [M+H]* 525,35; phat hién 525,19 (RT
3,31 phut, d6 tinh khiét 99,40%).

Vi du 9: Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-
N'-(5-metylpyridin-2-yl)acrylohydrazit (I-10).

N=
N’N/:}OH Hz::"\N _@7 N/NF%E,:—Q\}

e /N/> 0 FsC /| ) o
N
T3P, DIPEA

CF3 F3C

Nap vio binh thét ¢6 day tron 3 ¢b dung tich 50-mL dung dich chua axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic  (0,25g) trong FEtOAc
(10mL) dugc xir Iy bang 2-hydrazinyl-5-metylpyridin (0,97g, 1,1 duong lugng). Lam
lanh hdn hop dén -60°C va duoc xir Iy bang T3P (anhydrit propyl phosphonic; 0,85mL,
2,0 duong lugng) va DIPEA (0,5mL, 4,0 dwong luwong). Khudy hén hop trong 30 phut
sau d6 rot vao nude (50 mL) va chiét bang CH>Cla (2 x 50 mL). Rira céc 16p hitu co
gom lai bing nudc mudi (50 mL), lam khan qua MgSOs khan, loc va ¢b dac dudi ap

sudt giam (25°C, 20mmHg) dé thu duoc hop chit thd ma dugce tinh ché bang sic ky cot
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(Si0a, ¢& hat 60/120, MeOH:CH,Cl, 1am pha dong). Hop chit mong muén duoc bit ddu
tach rira bang 2,5% MeOH:CH,Cl,. Gom cac phan doan chtta hop chit mong muén va
cd dac dudi ap suit giam dé thu dugc 0,130 g( hiéu sudt: 40%) (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-(5-metylpyridin-2-yl)acrylohydrazit.
'H NMR (400 MHz, CDCI3) 8, 10,38 (s, c6 thé trao dbi, 1H), 9,65 (s, 1H), 8,54 (s, 2H),
8,40 (s, c6 thé trao ddi,1H), 8,29 (s, 1H), 7,90 (s, 1H), 7,48-7,51 (d, J= 10,4 Hz,1H),
7.33-7,36 (dd, J= 2 Hz, J= 6 Hz, 1H), 6,61-6,63 (d, = 8,4 Hz, 1H), 6,20-6,23 (d, J=
10,4Hz, 1H), 2,15 (s, 3H); LCMS dbi v&i Ci1oHisFeNeO [M+H]* 457,35; phat hién
457,24 (RT 2,61 phit, do tinh khiét: 99,13%).

Vi du 10: Tong hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
y1)-N'-metyl-N'-(pyridin-3-yl)acrylohydrazit (I-11).

CH,

— |\ N\NHz —
N’N/’——}OH _ N-N NH —
| » O \ 7

N

N FsC / O N
FsC N - N/> /
T3P, DIPEA

FsC
CF, 8

Nap vao binh thot ¢b day tron 3 ¢ dung tich 50-mL dung dich chwra axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic  (0,25) trong CH2Cl,
(12mL) dugc xr Iy bang 3-(1-metylhydrazinyl)pyridin (0,105g, 1,2 duong luong). Lam
lanh hdn hop dén -60 °C va duoc xir Iy biang T3P (anhydrit propyl phosphonic; 0,50mL,
1,2 duong lugng) va DIPEA (0,24 mL, 2,0 duwong luong) va khudy trong 1 gio. Su tién
trién cua phan tng duogc theo ddi nhd phan tich TLC bang cach s dung 10%
MeOH:CH,Cl; lam pha dong va dugc hién mau duédi anh sang tia cuc tim. Sau do, rét
hdn hop phan tmg vao nude (50 mL) va chiét bing CH>Clz (2 x 50 mL). Rira céc 16p
hitu co gom lai béng nude mudi (50 mL), 1am kho qua MgSOg4 khan, loc va c6 dac dudi
ap suét giam (25 °C, 20 mmHg) d& thu dugc hop chét thd ma dugc tinh ché bang sac ky
cot (SiO, ¢& hat 60/120, MeOH:CH,>Cl, 1am pha déng). Hop chit mong mudn dugc bat
dau tach rua trong 3,0% MeOH:CH,Clo. Gom phan doan chira hop chét va cb dic dudi
ap suét giam dé thu dugc 140 mg (hiéu sudt: 43 %) (Z)-3-(3-(3.5-bis
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(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-metyl-N'-(pyridin-3-yl)acrylohydrazit.
"HNMR (400 MHz, DMSO-d6) 8, 10,55 (s, 1H), 9,41 (s, 1H), 9,15 (s, 2H), 8,58 (s, 1H),
8,53 (s, 1H), 8,29 (s, 1H), 7,51-7,54 (d, J= 10,4 Hz, 1H), 7,18-7,22 (m, 2H), 6,05-6,07
(d, J= 10,4 Hz, 1H), 3,20 (s, 3H); LCMS ddi v6i Ci9H1sF6NsO [M+H]* 457,35; phat
hién 457,19 (RT 2,43 phit, do tinh khiét: 83,48%).

Vi du 11: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)- 1H-1,2,4-triazol-1-
yl)-N'-(6-clopyrimidin-4-yl)acrylohydrazit (I-12).

H

Cl N
— XX > — Cl
WOH W NH2 /N/—>7
N-N N__N N \ —
| » O

NH
~F FsC / 0 HN N
3 V7
F3C N N> \NJ
T3P, DIPEA

CF,

Nap vao binh thét ¢d day tron 3 ¢d dung tich 25-mL dung dich chira axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic ~ (0,5g) va  4-clo-6-
hydrazinopyrimidin (0,20g, 1,0 duong lugng) trong EtOAc (5,0mL). Lam lanh hén hop
0 -40 °C va duoc xu ly béng T3P (2,3mL, 2,5 duong lugng) va DIPEA (0,98mL, 4,0
duong luong). Phan tich TLC (bang cach st dung 5% MeOH-CH,Cl, 1am rira giai) thé
hién rang vt liéu khoi dau dugc tidu thu sau 30 phut. Sau dé, pha lodng hdn hop phan
ung béng CH)Cl, rra béng nudc, lam khan qua Na;SO4 khan, loc va c¢6 dac duédi ap
suét giam (25°C, 20mmHg) dé thu duoc vat liéu thd ma dugc cho vao tinh ché TLC diéu
ché bang céach sir dung 5% MeOH-CH,Cl; lam pha dong. Thu dugc 250 mg (hiéu suét:
36,74%) (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-(6-
clopyrimidin-4-yl-)acrylohydrazit. "H NMR (400 MHz, DMSO-d6), 6= 10,59 (br s, c6
thé thay dbi, 1H), 9,85 (br s, co thé thay dbi, 1H), 9,52 (s, 1H), 8,50 (s, 2H), 8,38 (s,
1H), 8,27 (s, 1H), 7,52-7,55 (d, 1H, J= 10,4 Hz), 6,69 (s, 1H), 6,05-6,08 (d, 1H, J= 10,4
Hz); LCMS: Pugc tinh toan ddi véi C17H11CIFeN,0 (M+H)*™ 478,76; phat hién: 478,09
(RT 2,79 phut, d6 tinh khiét: 97,51%).

Vi du 12: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
y1)-N'-(pyridin-3-yl)acrylohydrazit (I-13).
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T3P, DIPEA

CF3

Nap vao binh thét ¢d day tron 3 ¢ dung tich 50-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,25g) va 3-hydrazinopyridin
(0,077g, 1,0 duong lugng) trong EtOAc (10mL). Thém T3P (50% trong EtOAc; 0,52¢,
1,2 dwong luong) va DIPEA (0,27g, 2,0 duong lugng) vio trong khi nito & tir -55 dén -
60°C. Su tién trién ctia phan img dugc theo ddi nhd phan tich TLC bang cach st dung
10% MeOH:CHCl, lam pha dong va dugc hién mau dudi d4nh sang tia cuc tim. Co dac
hdn hop phan tng dudi ap suat giam (25°C, 20 mmHg) dé thu dugc 0,475g chét rin tho.
Qua trinh tinh ché duoc thuc hién bé‘mg cach st dung sdc ky cot nhanh Combi (véi
MeOH:CH>Cly). Hop chit mong mubn duge bit ddu tich ria & 2,3% MeOH trong
CH,Cl,. Gom cac phan doan chira hop chat va c¢d diac dudi p sudt giam (35°C,
20mmHg) dé thu dugc 20,0mg (hiéu suit: 6%) (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-y1)-N'-(pyridin-3-yl)acrylohydrazit. 'H NMR (400 MHz, DMSO-d6)
010,35 (s, 1H), 9,66 (s, 1H), 8,53 (s, 2H), 8,28 (s, 1H), 8,24 (s, 1H), 8,13 (s, 1H), 7,93-
7,95 (m, 1H),7,52-7,54 (d, J= 10,4Hz, 1H), 7,09 -7,15 (m, 2H), 6,04-6,07 (d, J= 10,4
Hz, 1H), LCMS dbi véi C1sH13FsNsO [M+H]" 443,33 phat hién 443,19 (RT 2,19 phut,
dd tinh khiét: 99,60%).

Vi du 13: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)- 1H-1,2,4-triazol-1-
yl)-N'-(quinoxalin-2-yl)acrylohydrazit (I-14).

NN
— S NH, =
N/NWOH » N-N NH N=

[ ) O HNAQ\/
T3P, DIPEA
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Téng hop 2-hydrazinylquinoxalin:

N Cl N l[:l‘
Ly SPA
= =

N N

Trong éng bit kin 30-mL, hoa tan 2-cloquinoxalin (1,0g) trong etanol (8mL) va

NH,NH,

thém hydrazin hydrat (8mL) vao trong khi nito & nhiét do trong phong. Khuy hdn hop
va gia nhiét dén nhiét do hoéi luu (80°C) trong 1 gid. Su tién trién cua phan tmg duoc
theo doi nhd phén tich TLC bang cach st dung 10% MeOH:CH,Cl, 1am pha dong va
dugc hién mau dudi anh sang tia cyc tim va/hodc véi ninhydrin. Co dic hon hop phan
tmg duéi dp sudt giam (40°C, 20 mmHg) dé thu duoc 240mg chét rin mau tring, ma

duge str dung trong bude tiép theo.

Nap vio binh thét ¢b day tron 3 cb dung tich 50-mL dung dich chta axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,25g) va 2-
hydrazinylquinoxalin (0,14g, 1,2 duong lugng) trong EtOAc. Thém T3P (50% trong
EtOAc; 0,83mL, 2,0 duong luong) va DIPEA (0,5mL, 4,0 duong lugng) vao trong khi
nito & tir -55 dén -60°C va khudy hdn hop phan ung trong 2 gio trude khi duge c6 dac
dudi dp sudt giam (25°C, 20 mmHg) dé thu dugc 0,150g chét rin tho. Qua trinh tinh ché
bang cich st dung Sic ky cot nhanh Combi (tach rira bing MeOH:CH,Cly; hop chét
mong mubn duoc bat diu tach ria & 5% MeOH trong CHyClz) thu duge 60mg (hi€u
suit: 20%) (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-(quinoxalin-
2-yl)acrylohydrazit. '"H NMR (400 MHz, DMSO-d6) &= 10,851 (s, 1H), 9,89-9,87 (s,
1H), 9,67 (s, 1H), 8,49-8,54 (m, 3H), 8,26 (s, 1H), 8,28 (s, 1H), 7,86-7,88 (d, J= § Hz,
1H), 7,45 - 7,66 (m, 4H), 6,17-6,20 (d, J = 10,4 Hz, 1H); LCMS dbi v6i C21H14FsN;0
[M+H]*494,37; phat hién 494,19 (RT 2,88 phut, do tinh khiét: 100%).

Vi du 14: Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
y1)-N'-(1,1-dioxotetrahydrothiophen-3yl)acrylohydrazit (I-15).
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Nap vao binh thét cd day tron 3 c¢b dung tich 50-mL dung dich chwra axit (Z)-3-
(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic  (0,5g) trong EtOAc
(20,0mL) dugc xu ly bang 2-(1,1-dioxotetrahydrothiophen-3-yl)hydrazin (0,3g, 1,2
duong lugng). Lam lanh hdn hop dén -60°C va xtt Iy mot cach dong thoi bang T3P (50%
trong EtOAc; 2,0 mL, 2 duong lugng) va DIPEA (ImL, 4 duong lugng). Khudy hdn
hgp phan tng trong 30 phut ¢ -60 °C trude khi dugc co dac dudi ap sudt giam (35°C,
20 mmHg) d& thu duoc 0,60g phin cin 14 chét ran. Tinh ché bing sic ky cot (Si02; tach
rira bang MeOH:CH,Cly; hop chit mong mudn dugc tich ria & 5% MeOH trong
CH,Cl) thu dugce 100 mg (hiéu suat= 15 %) (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)-N'-(tetrahydrothiophen- 1-1-dioxit-3-yl)acrylohydrazit. 'H NMR
(400 MHz, CD30D) 6 = 9,57 (s, 1H), 8,64 (s, 2H), 8,10 (s, 1H), 7,34-7,36 (d, ] = 10,4
Hz, 1H), 5,89-5,92 (d, J= 10,8 Hz, 1H), 4,01 (m, 1H), 3,04- 3,26 (m, 4H), 2,27- 2,34 (m,
2H), LCMS d6i v6i C17HisF¢NsOsS [M+H]" 484,40; phat hién 483,39 (RT 2,63 phut,
d6 tinh khiét: 66,39%).

Vi du 15: Téng hop (Z)-N-(azepan-1-yl)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)acrylamit (I-16).

HaN,
N
W or Q e
I ,) O PNe

F3C / N
F3C N N
T3P, DIPEA

CF,

Nap vao binh thoét cd day tron 3 c¢b dung tich 500ml dung dich chta axit (Z)-3-
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(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,3g) trong
CH2CI2:EtOAc (1:1, 200 mL) va xtt Iy dung dich nay bang azepan-1-amin (0,137g) &
nhiét d6 trong phong. Lam lanh hdn hop dén -60°C va xtt Iy 14n thtr nhat bing T3P (50%
trong BtOAc, 0,78ml) va sau d6 bang DIPEA (0,58 mL). Khudy hdn hop phan tng trong
30 phiit & -60 °C trude khi lam ngimg bang nuée da lanh va chiét bing EtOAc (3 x 20
mL). Rira cac phéan chiét hitu co gom lai bang nu¢e mudi, 1am khan qua NaxSO4 khan,
loc va ¢6 ddc dudi 4p suét giam (35°C, 20 mmHg) dé thu duge 0,57g chét ran. Tinh ché
bang sic ky cot (Si02, MeOH:CH,Cl, 1am pha dong; hop chat dugc bét du tach ria
bang 0,1% MeOH trong CH,2Cl,) thu duogc 90mg (hiéu sudt: 24%) (Z2)-N-(azepan-1-yl)-
3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylamit. 'HNMR (400MHz,
DMSO0-d6) 6 ,9,61 (s, 1H), 9,49 (s, 1H), 9,14 (s, 1H), 8,52 (s, 2H), 8,28 (s, 1H), 7,39-
7,97 (d, J=10 Hz, 1H), 6,52-6,49 (d, J=10,4 Hz, 1H), 5,86-5,83 (d, J=10,4Hz, 1H), 3,00-
2,97 (m, 4H), 1,58-1,54 (m, 8H) LCMS dbi v&i C1oH19FsNsO [M+H]" 448,39; phat hién
448,30 & RT 3,22 phut, do tinh khiét (96,48%)).

Vi du 16: Téng hop (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yD)-N'-(2,6-dimetylpyrimidin-4-yl)acrylohydrazit (I-17).

FsC

HaN-
SN _
N—N//>/'OH LA N’N/_>/*N\H =
| ) O N FsC | ) 0 HN— N
N N
T3P, DIPEA

Nap vao binh thét ¢b day tron 3 ¢b dung tich 50-mL dung dich chtra axit (Z)-3-

CF;

(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,20g) dugc hoa tan trong
etyl axetat (15mL). Lam lanh dung dich dén -40 °C va duoc xir Iy bing 4-hydrazinyl-
2,6-dimetylpyrimidin (0,078g, 1 duong lugng). Sau d6, thém mot cach ddng thoi T3P
(50% trong EtOAc; 0,7g, 3,0 duong luong) va DIPEA (0,367g 4,0 duong luong) vao va
khudy hdn hop phan tng trong 30 phit & -40°C. Sau d6, cho phép hdn hop phan tmg 4m
dén nhiét do trong phong va cb dic dudi ap suat giam (35°C, 20 mmHg) dé thu dugc
0,340g hop chét tho trong ddu ma dugc tinh ché bang sic ky nhanh combi bang céach sir
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dung MeOH:CH-Cl, 1am pha déng (hop chat mong mudn duoc tach rira bang tir 7 dén
8% MeOH trong CHyCl) dé thu dugc 50 mg (hidu sudt: 18%) (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-(2,6-dimetylpyrimidin-4-
yDacrylohydrazit. '"H NMR (400 MHz, DMSO-d6) & ,10,54 (s, 1H), 9,19 (b, 1H), 8,54
(s, 2H), 8,30 (s, 1H), 7,52-7,55 (d, J=10.,4, 1H), 6,29 (s, 1H), 6,06-6,08 (d, J=10,4, 1H),
2,33 (s, 3H), 2,13 (s, 3H), LCMS dbi v6i C19H1sFeN7O [M+H]* 472,37; phét hién 472,24
(RT 2,88 phut, do tinh khiét: 99,59%).

Vi du 17: Tong hop (E)-3-(3-(3,5 -bis(triflometyl)phenyl)-1H-1,2, 4-triazol-1-
yl)-N'-(pyrazin-2-yl)acrylohydrazit

S ’N>I_|
c CN b
3 NaSH /MgCl e NH,  NyH4HO
— __HCOOH
CFs CF,
W T
I O

\ 3 o
N»NF’>//o : /N\)N

N .
-
CF, [0 FsC
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3

CF;
T3P, DIPEA
- T ]
F,C
N\N/\)L N
N/’ \)
Fi;C

Téng hop 3,5-bis(triflometyl)benzothioamit:

S
F5C CN F3C

NaSH /MgCl, NH,
e
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Nap vao binh thét cd day tron 3 c¢b dung tich 2L dung dich chta 3,5-
bis(triflometyl)benzonitril (200g) trong DMF (1L) dugc xir Iy bang NaSH (123,7¢g, 2,0
duong luong) va MgCls (186,7g, 1 dwong luong). Khudy hdn hop phan ung & nhi¢t do
trong phong trong 3 gio trudce khi dugc rét vao huyén phil nude da (10L) va chiét bang
EtOAc (3 x 1 L). Rita cac phan chiét hiru co gom lai bang nudc mudi (3 x 100 mL), lam
khan qua Na,SOq khan, loc va co dic duéi ap sudt giam (25°C, 20 mmHg) dé thu duoc
205g hop chét th (hiéu sudt: 90%), dugce st dung trong bude tiép theo ma khong cin

tinh ché thém.

Téng hop 3-(3.5 -bis(triflometyl)phenyl)-1H-1,2,4-triazol:

S N-NH
FsC FaC [ 2
3 NH, NyH.H,0 3 N
HCOOH
CF, CF,

Nap vao binh thét c¢6 day tron 3 c¢b dung tich 5L dung dich chtra 3,5-
bis(triflometyl)benzothioamit (205,65g) trong DMF (1,03L) dugc xir ly bang hydrazin
hydrat (73,16mL, 2,0 duong luong) duge thém nhé giot vao. Khudy hdn hop phan tng
& nhiét do trong phong trong 1 gio trude khi duoc duge xir Iy bang HCOOH (1,028L)
dugc thém nho giot vao. Hon hop phan tung dugc hdi luu & 90°C trong 3 gio sau do
dugc 1am mat dén nhiét do trong phong va rét vao dung dich nude bdo hoa NaHCO;
(7L) va chiét bang EtOAc (3 x 1L). Rira cac 16p hitu co gom lai bang nuée mubi (3 x
500 mL), 1am khan qua Na>SOj4 khan, loc va ¢ dic dudi ap suat giam (35°C, 20 mmHg)
dé thu duoc 180g chét ran. Tao huyén phil chét rin trong ete ddu mé va khudy huyén
pht, loc va lam kho dé thu dugc triazol mong muédn 1a chit rin mau vang nhat (160g,

hiéu suét: 75%).

Téng hop (Z)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yDacrylat va (E)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)acrylat:
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CF, cis trans

Nap vao binh thét ¢ day tron 3 ¢b dung tich 2L dung dich chta 3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol (160g) trong DMF (0,96 L, 6V) dugc xu ly
bing DABCO (127,74g, 2 duong lugng) va khudy trong 30 phut. Thém nhé giot (Z)-
isopropyl 3-iodoacrylat (150,32g, 1,1 duong lugng) vao hdn hop phan Ung trén day va
khudy trong 1 gid trude khi duoc rét vao huyén phit nude da (5 L) va chiét bang EtOAc
(3 x 1 L). Rira cac phan chiét hitu co gom lai bing nuéc mubdi (3 x 100 mL), lam khan
qua Na»SO4 khan, loc va cb dic duéi ap sudt giam (35°C, 20 mmHg) dé thu duoc 250g
hop chét thd. Tinh ché bang sic ky cot (Si02, ¢& hat 60/120, tach ria bang EtOAc:hexan
gradient; cac hop chit mong muébn duoc bat dau tach rira trong tr 2 dén 2,5 % EtOAc
trong hexan) thu dugc cis este tinh khiét (138g, hiéu sut: 61,6%) va trans este tinh khiét

(11,62, hiéu suat: 5,2%).

Tong hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
ylacrylic:

~ (@) . __
F3C N-N LiOH

/ —_— > NfN
@I%A CF, ’ N/>

F,C

Nap vao binh thét ¢d d4y tron 3 ¢6 dung tich 500mldung dich chira (E)-isopropyl
3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2 4-triazol-1-yl)acrylat  (5,0g) trong THF
(50mL). Xt ly dung dich nay bang dung dich chira LiOH (2,66, 5,0 duong luong) trong
nude (50mL) va khudy hdn hop phan ting & nhiét do trong phong trong 4 gidr trude khi
dwoc pha loang bang 40mL nudc, axit héa (46 pH = tir 2 dén 3) bang nuéc HCI pha
lodng va chiét bang EtOAc (3 x 100mL). Rira phan chiét hitu co bang nude mudi, lam

khan qua Na>SO4 khan, loc loc va co6 dac dudi ap suét giam dé thu duogc 2,7 Sg axit
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carboxylic khong bao hoa mong mudn (hi¢u suét: 61,6%, do tinh khiét: 99,0% boi
LCMS).

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-
(pyrazin-2-yl)acrylohydrazit:

H
NN
N\N/\/U\ N/ N\N/\/U\N’N\(\N
S g = NS
N= T3P, DIPEA N~ N~

FsC

Thém dung dich chita 2-hydrazinopyrazin (0,23g) trong 12mL THF vao dung
dich chtra axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic
(0,75g) trong EtOAc (25mL) va THF (12,5mL) & nhiét do trong phong. Thém timng giot
T3P (50% trong etyl axetat, 1,52mL) va DIPEA (1,46mL) vao va dong thoi khudy hon
hop phan ting trong 30 phut & nhiét d6 trong phong trudce khi lam ngimg bing nuée da
lanh va chiét bang EtOAc (3 x 25 mL). Rira cac 16p hitu co gom lai bang nude mubi,
lam khan qua Na;SO4 khan va c6 dic duéi 4p suét giam (35°C, 20 mmHg), thu dugc
0,698g chét ran tho. Thir nhét, nghién bang ete ddu mé sau d6 bang Et,O thu dugc 275
mg (hiéu suét: 29%) (E)-3-(3-(3,5-bis(triflometyl) phenyl)-1H-1,2,4-triazol-1-yl)-N'-
(pyrazin-2-yl)acrylohydrazit. '"H NMR (400 MHz, DMSO-d6) §,10,3 (s, 1H), 9,15 (s,
2H), 8,59 (s, 2H), 8,30-8,26 (d, J= 14,8 Hz, 1H), 8,13 (s, 1H), 8,06-8,07 (m, 1H), 6,98-
6,95 (d, J= 13,4 Hz, 1H); LCMS dbi véi C17H12E6N,0 [M+H]" 443 ,31; phat hién
444,19 (RT 2,625 pht, do tinh khiét: 99,06%).

Vi du 18: Tong hop (2)-3-(3-(3,5 -bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yD-N'-(pyridin-4-yl)acrylohydrazit hydroclorua (I-19).

— Q _ —
OH HN‘CN _ r>_ N/N/_>fNH
N‘Nf——} H,N — N-N NH Dioxane HCl ~ FiC /| ) O NH
I » O FsC | » O NH N
F3C N —_— N __ —_— (=‘>
\Y
T3P, DIPEA <\N P N /

F,C F3C
HCI

Nap vao binh thét cd diy tron 3 cb dung tich 50-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,25g) va EtOAc (10,0mL). Thém
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4-Hydrazinylpyridin hydroclorua (0,16g, 1,2 duong lugng) vao & -40°C tiép theo thém
dong thoi T3P (50% trong EtOAc, 0,85mL, 2,0 duong lugng) va DIPEA (0,49 mL, 4,0
dwong luong). Khudy hén hop phan ung trong 30 phut ¢ -40°C trudce khi duoc cd dic
duéi dp suat giam (35°C, 20 mmHg) dé thu dugc 0,35g vt liéu tho. Tinh ché bing sic
ky cot bang cach st dung MeOH:CH>Cl, lam pha dong (hop chit dugc tach rta bang
4% MeOH trong CHiCly) thu dugc 80mg (hiéu sudt: 29,85%) (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-(pyridin-4-yl)acrylohydrazit. H
NMR (400 MHz, DMSO-d6) §,10,53 (br s, NH c6 thé trao dbi, 1H), 9,58 (s, 1H), 8,88
(br s, NH c6 thé trao ddi, 1H), 8,84 (s, 2H), 8,29 (s, 1H), 8,09-8,11 (d, 2H), 7,52-7,54
(d, J=10,4 Hz, 1H), 6,66-6,69 (m, 2H), 6,06-6,10 (d, J= 14,4 Hz, H); LCMS d6i véi
CisHisFsN6O [M+H]" 443,33; phat hién 443,24 (RT 2,241 phat, d6 tinh khiét:
90,17%).

Nap véao binh thét cd day tron 3 ¢b dung tich 25ml dung dich lanh (0°C) chtra
(Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-(pyridin-4-
yl)acrylohydrazit (0,08g) trong CH2Cly (5,0mL) va dugc xtr Iy bang 4N HCI trong
dioxan (0,5mL). Cho phép hdn hgp phin ting 4m dén nhiét do trong phong va khudy
trong 4 gid trude khi dugc ¢d dic dudi ap suét giam (35°C, 20 mmHg) dé thu duoc
0,05g (hiéu suit: 40,81%) (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-
N'-(pyridin-4-yl)acrylohydrazit-mudi HCL. '"H NMR (400 MHz, DMSO0-d6) 6 13,67 (br
s, ¢6 thé thay ddi, 1H), 10,67 (s, c6 thé trao dbi, 1H), 9,43 (s, 1H), 8,58 (s, 2H), 8,35-
8,38 (m, 4H), 7,60-7,62 (d, J= 10,4 Hz, 1H), 6,92-6,96 (m, 2H), 611-6,13 (d, J= 10,4
Hz, 1H); LCMS d6i v6i C1sHi3FsN6O [M+H]" 443,33; phat hién 443,24 (RT 3,00 phut,
d6 tinh khiét: 90,97%).

Vi du 19: Tong hop (Z)-N-(4-benzylpiperazin-1-y1)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylamit (I-20).

N—NF’»OH H NN\)&©

o
FaC L7 © />HN /»
T3P, DIPEA &/

CF3

-88-



24822

Téng hop 4-benzylpiperazin-1-amin.

N NaNO, N LA N
isasE - Nlica v NS,

o

Nap vao binh thét ¢ day tron 3 ¢b dung tich 50-mL HCl dam dic va nuéc va
lam lanh dung dich & tir 0 dén 5°C dé bd sung NaNO; va benzyl piperazin (5,0g) trong
khi nito. Khudy hdn hop phéan tng trong 2,5 gid & tir 0 dén 5°C trude khi duge phaloang
bang nudc va chiét bang EtOAc (3 x 100mL). Lam kho cac phan chiét hitu co gom lai
qua Na;SOq khan, loc va cd dic dudi dp sudt giam (40°C, 20 mmHg) dé thu dugc 4,40g
chat rin khdng mau. Qua trinh tinh ché bang cach st dung séc ky nhanh combi (tdch rira

bang 25,5% EtOAc:hexan) thu duoc 2,0g hop chit mong mudn (hiéu suét: 34,3%).

X ky dung dich lanh (-70°C) chtra 1-benzyl-4-nitroso-4-piperizin (0,8g) trong
THF bang LAH du trong khi nito. Cho phép hdn hop phan tng 4m dén nhiét do moéi
truong va khudy 1,0 gio truée khi 1am ngimng bang nudc va chiét bang EtOAc (3 x
10mL). Lam kho céc phan chiét hitu co gom lai qua NaxSO4 khan, loc va ¢6 dic dudi
ap sudt giam (40°C, 20 mmHg) dé thu dugc 0,70g 4-benzylpiperazin-1-amin 14 chét rin

khong mau.

Téng hop (Z)-N-(4-benzylpiperazin-1-y1)-3-(3-(3,5 -bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)acrylamit.

Nap vao binh thét ¢d day tron 3 ¢ dung tich 50-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,220g, 1,2 duong lugng), 4-
benzylpiperazin-1-amin (0,10g, 1,0 duong lugng) va EtOAc (15ml). Thém T3P (50%
trong EtOAc 0,99g, 3,0 duong lugng) va DIPEA (0,27mg, 4,0 duong lugng) trong khi
nito vao dung dich lanh (-60°C). Su tién trién ctia phan g duoc theo doi nhd phan tich
TLC (SiO2, 15% MeOH:CH,Cl, 1am pha dong, hién thi mau duéi 4nh sang tia cuc tim).
Lam ngimg hdn hop phan ting trong nudc va chiét bang etyl axetat (3 x 15mL). Lam
kho céc phan chiét hitu co gom lai qua Na;SO4 khan, loc va ¢b ddc duéi ap suét giam
(25 °C, 20 mmHg) dé thu duoc 0,35g chit ran thd. Qua trinh tinh ché trén sic ky nhanh
Combi (tach rira bang 10% MeOH/CH,Cl,) thu duge 20mg (hiéu suat: 6%) (Z)-N-(4-
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benzylpiperazin-1-yl)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
ylacrylamit. '"H NMR (400 MHz, DMSO-d6) & 9,44-9,48 (t, 3H), 9,10 (s, 1H), 8,51 (s,
2H), 7,23-7,41 (m, 6H), 6,46-6,49 (d, J= 10,4 Hz, 1H), 5,83-5,86 (d, J= 10,4 Hz, 1H),
3,47 (s, 2H), 2,81 (s, 4H), 2,23-2,33 (d, 2H) LCMS d6i v6i CaaHp3FsNsO [M+H]*
525,47; phat hién 525,20 (RT 9,87 phit, do tinh khiét: 100%).

Vi du 20: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)- 1H-1,2,4-triazol-1-
y1)-N-(4-etylpiperazin-1-yl)acrylamit (I-21).

H,N.
o Y N
'\f"\} 0 Ql " it

F.C N « FC / N/> 0 <":>
—_——T
T3P, DIPEA ">

CF;

Xir Iy dung dich lanh (-40°C) chtra axit (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)acrylic (0,25g) trong EtOAc (20mL) bing 4-etylpiperazin-1-amin
(0,12g). Thém mét cach ddng thoi T3P (50% trong EtOAc, 0,84mL) va DIPEA
(0,24mL) vao va khudy hdn hop phan ting trong 30 phut & -40 °C truéc khi lam ngimg
bing nudc d4 lanh va chiét bing EtOAc (3 x 20 mL). Rira cdc phan chiét hitu co gom
lai bing nudc mudi, lam khan qua NaySO4 khan va c¢d ddc duéi 4p sudt giam (35°C,
20mmHg) dé thu duoc 0,280g hop chit thd. Qua trinh tinh ché bang sic ky nhanh combi
(tach rira bing 2% MeOH trong CH,Cl) tiép theo tinh thé trén dia TLC diéu ché (tich
rita  bang 10% MeOH trong CH,Cl) thu dugc 60mg (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N-(4-etylpiperazin-1-yl)acrylamit. ~ 'H
NMR (400 MHz, CF3COOD) : 10,75 (s, 1H), 8,31-8,29 (d, J=10,2 H), 7,98 (s, 1H),
7,21-7,23 (d, 1H), 6,08-6,10 (d, 1H), 3,52-3,54 (m, 3H), 3,36 (s, 1H), 3,11 (m, 8H),
1,19-1,22 (m, 3H) ; LCMS ddi véi C19H21FeN6O [M+H]" 463,40; phat hién 463,23 (RT
2,43 phut, do tinh khiét: 98,63%)).

Vi du 21: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-N-morpholinoacrylamit (I-22).

-90-



24822

~ )—OH o N PO

N’N//>// N
N NH

FC / N/> o HN S F. / N/> o

T3P, DIPEA

CF3 CF3

Nap vao binh thét cd day tron 3 ¢ dung tich 50-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic ~ (0,250g),  morpholin-4-amin
(0,072g, 1,0 duong luong) va EtOAc (10mL). Lam lanh dung dich dén -60 °C va duoc
xir Iy bang T3P (50% trong EtOAc; 0,63mL, 1,5 duong luong) va DIPEA (0,24mL, 2,0
duong lugng) trong khi nito. Su tién trién cua phan ung dugc theo doi nho phén tich
TLC bang cach st dung 10% MeOH:CH,Cl; 1am pha dong va dugc hién mau dudi anh
sang tia cuc tim. Khi hoan thanh, 1am ngiig hdn hop phan tng bang nudce va chiét bing
EtOAc (3 x 15mL). Lam khan céc phan chiét hitu co gom lai qua NazSO4 khan, loc va
c6 ddc dudi ap suit giam (25°C, 20 mmHg) dé thu duoc 0,35g chit rin tho. Qua trinh
tinh ché (Combi-flash, tich rira bang 3 % MeOH:CH,Cly) thu duoc 100mg (hiéu suét:
33%) (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yI)-N-
morpholinoacrylamit. 'H NMR (400 MHz, DMSO-d6) &= 9,52 (s, NH trao ddi, 1H),
8,51 (s, 2H), 8,28 (s, 1H), 7,38-7,42 (m, 1H), 6,50-6,53 (d, J= 10,4 Hz, 1H), 5,84-5,86
(d, = 10,4 Hz, 1H), 3,63 (s, 4H), 2,87 (s, 4H); LCMS dbi v6i C17H16FsNsO, [M+H]*
436,33; phét hién 436,18 (RT 2,64 phut, do tinh khiét: 100%).

Vi du 22: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
y1)-N'-(pyrimidin-4-yl)acrylohydrazit (I-23).

N=

— H N=\
Y OH HN  N= N/NF}N,NMN
I » O AN H

CF; FsC

Téng hop 4-hydrazinylpyrimidin:
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N— NH,NH HN N=( Pd/C HaN - N=\
CI—Q\_//N HNMN — HNMN

Lam lanh dung dich chita 2,4-diclopyrimidin (2,0g) trong EtOH (25mL) dén tir

0 dén 20 °C va duoc xtt Iy bang hydrazin (2,8mL). Su tién trién ctia phan tng dugc theo
ddi bang TLC str dung 10% MeOH:CH2CI2 lam pha dong va dugc hién mau dudi dnh
sang tia cuc tim. C6 ddc hdn hop dudi ap suat giam dé thu duge 3,1g 2-clo-4-hydrazinyl-

pyrimidin tho (hiéu sudt= 94,8%).

Thém 10% Pd/C (200mg) vao dung dich chtta 2-clo-4-hydrazinyl-pyrimidin
(200mg) duoc hoa tan trong MeOH (10mL) va khudy huyén phu trong khi hydro cho
dén khi duoc thé hién 1 hoan thanh nho phén tich TLC (bang cach st dung 10%
MeOH:CH»Cl, 1am pha dong va dugc hién mau duéi anh sang tia cuc tim). Loc hdn hop

qua Celite® va ¢ ddc dudi ap sudt giam dé thu dugc 250mg 4-hydrazinylpyrimidin.

Tbng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-
(pyrimidin-4-yl)acrylohydrazit.

Nap vao binh thét ¢ day tron 3 c¢d dung tich 50ml axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (250mg, 1,0 duong lugng) va
EtOAc (20,0mL). Thém 4-Hydrazinylpyrimidin (231mg, 3 duong lugng) vao & -60°C
tiép theo thém dong thoi T3P (50% trong EtOAc; 0,84mL, 2,0 duong lugng) va DIPEA
(0,24mL, 2,0 duong luong). Khudy hdn hop phan tmg trong 30 phut & -60°C trude khi
duoc co dic dudi ap suat giam (35°C, 20 mm Hg) dé thu duoc 0,20g chat ran. Tinh ché
bang sic ky cot (tach rira bang 5% MeOH trong CH>Cly) thu dugc 75mg vat liéu ma
duoc tinh ché bang TLC didu ché (bang cach st dung MeOH:CH,Cl, 1am pha dong) dé
tao ra 13mg (hiéu sudt= 5%) (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yD-N'-(pyrimidin-4-yl)acrylohydrazit. 'H NMR (400 MHz, DMSO-d6) &= 10,59 (s,
1H), 9,68 (s, NH trao dbi, 1H), 9,47 (s, NH trao doi, 1H), 8,53-8,59 (t, 2H), 8,30 (s, 1H),
8,19-8,20 (d, 1H), 7,53-7,56 (d, J= 11,2 Hz, 1H), 6,66-6,67 (d, 1H), 6,06-6,09 (d, J=
10,4 Hz, 1H); LCMS ddi véi C17H12FeN7O [M+H]" 444,31; phat hién 444,19 (RT 2,39
phut, d6 tinh khiét: 94,97%).
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Vi du 23: Téng hop (2)-3-(3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)-N'-(pyrazin-2-yl)acrylohydrazit (I-24).

S
H, 02 Thudc tht Lawesson F,C
NH,
K,CO, cl

NH,NH,.H,0
HCOOH '
N-NH
OH >\ F4C I />
/> d ﬁ>—
L|OH
DABCO
T3P, DIPEA
HoN —N
NH—( )
\
N7
N\ —NH N
N—N N —
NH
| p © \<\‘)
FoC % \_/
cl

Téng hop 4-clo-3,5-bis(triflometyl)benzamit:

F3C CN F.C
cl K,co;  Cl

CFs3 CF,

Xu ly dung dich chtra 4-clo-3,5-bis(triflometyl)benzonitril (1,0g) trong DMSO
(10mL) bang K»CO; dang ran (0,55g, 1,1 dwong luong) va H202 (30% thé tich, 1,0mL).
Khuéy hdn hop phan Gng & nhiét d6 trong phong trong 3 gid truée khi duoce rét vao
nude d4 lanh (20mL). Loc chét két tia va rira biang ete ddu mé dé thu dugc 1,0g amit

bac mdt mong mudn thd (hiéu Suét: 90%,).
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Tong hop 4-clo-3,5-bis(triflometyl)benzothioamit:

0 S

FsC bc the FsC
3 NH, Thudc thua Lawesson 3 NH,

B ——

Cl ClI
CF3 CF3

Thém thude thir Lawesson (3,32g, 2,0 duong luong) vao dung dich chuta 4-clo-
3,5-bis(triflometyl)benzamit (1,2g) trong toluen (20mL). Khudy hdn hop phan ung &
90°C trong 8 gio trude khi dwgc lam mét dén nhiét do trong phong va loc. Rét phan loc
vao nude va chiét bang EtOAc (3 x 100 mL). Rira cdc phén chiét hitu co gom lai bang
nude mudi (3 x 50mL), lam khan qua Na,SO4 khan, loc va cd dic dudi ap suit giam
(25°C, 20mmHg) dé thu dugc 2g hop chét thd. Tinh ché hop chit tho bang sic ky nhanh
combi (tach rira bang 7% EtOAc:hexan) dé thu dugc 1,0g hop chét mong mudn (hiéu
sut: 79%).

Téng hop 3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol:

S N-NH
FaC FaC %
NH2 NHzNHszo N
Cl HCOOH Cl
CF3 CFs

XU ly dung dich chtra 4-clo-3,5-bis(triflometyl)benzothioamit (1g) trong DMF
(10mL) bang hydrazin hydrat (0,32g, 2,0 dwong luong) va khuay hdn hop phan tng &
nhiét do trong phong trong 1 gid trude khi thém axit formic (3mL) vao. Hon hop phan
tmg duge hdi luu & 90°C trong 3 gid sau d6 1am mat dén nhiét d6 trong phong, rét vao
nudec NaHCO; bao hoa (tir tir, duy tri nhiét do & tir 25 dén 30°C) va chiét bing EtOAc
(3 x 100 mL). Rira cc phan chiét hitu co gom lai bang nuéc mudi (3 x 50 mL), lam
khan qua Na»SOs khan loc va c6 diac dudi p suat giam (25°C, 20 mmHg) dé thu duoc
1,5g hop chét tho. Tinh ché bang sic ky cot (tach rira bang 40% EtOAc trong hexan) thu
duoc 0,50g hop chit mong mubn (hiéu suét: 36%). Tong hop (Z)-isopropyl 3-(3-(4-clo-
3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat:
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N-NH = >\ NN
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cl DABCO Cl
CFs CFs

Xtu 1y dung dich chta 3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol
(2,1g) trong DMF (20mL) bang DABCO (1,5g, 2 duong lugng) va khudy hdn hop trong
30 phut trude khi bd sung (Z)-isopropyl 3-iodoacrylat (1,76¢, 1,1 duong lrong). Khudy
hdn hgp phéan ting & nhiét d9 trong phong trong 5 gi0 sau d6 rét vao nude da lanh (50mL)
va chiét bang EtOAc (3 x 15mL). Rira cac phan chiét hitu co gom lai bang nudc mubdi
(3 x 10mL), 1am khan qua Na;SO4 khan, loc va ¢ dic duéi 4p sudt giam (25°C, 20
mmHg) dé thu dugc 3,0g hop chét tho. Tinh ché bang sic ky cot bing ( SiO2 ¢ hat
60/120, tach rira bang tir 1 dén 1,2% MeOH trong CH2Cl2) thu dugc este khong no mong
mudn (1,33g, hiéu suét: 52%).

Tong hop axit (Z)-3-(3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-

ylacrylic:
N’N//o>/o N/N/;>’OH
FC / N/> LiOH FaC / N/> (@)
Cl cl

CFs CF,4

Nap vao binh thét ¢6 ddy tron 3 ¢d dung tich 25ml dung dich chua (Z)-isopropyl
3-(3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2 4-triazol-1-yl)acrylat (1,33g) trong 1:1
THF:nuéc (26mL). Xt Iy dung dich nay bang LiOH dang rin (0,53 g, 4 duong lugng)
va khudy & nhiét do trong phong trong 4 gid trude khi dugc pha lodng biang 400ml nudr,
axit hoa dén d6 pH = tir 2 dén 3 bang nudc HCI pha lodng, va chiét bang EtOAc (3 x
100mL). Rira cac phan chiét hitu co gom lai bing nudc mubi, lam khan qua NaxSOq4

khan, loc va c6 dic dudi dp sudt giam dé thu duoc 0,8g hop chét thd (hiéu suat: 66 %).
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Téng hop (Z)-3-(3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-
(pyrazin-2-yl)acrylohydrazit:

pu—

OH —
FsC % «// NH l p O NH\Q
N \_y/ e 7 \_/
Cl E——
CF T3P, DIPEA Cl
3 CF,

Binh thét ¢ day tron 3 ¢6 dung tich 50mL duoc nap dung dich chta axit (2)-3-
(3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic  (0,8g) trong 1:1
EtOAc:THF (20mL). Lam lanh dung dich dén -70°C va xtr ly lién tiép bang 2-
hydrazinopyrazin (0,275g, 1,2 duong lugng), thém nho giot T3P (50% trong EtOAc;
2,5mL, 2,0 duong lugng) va DIPEA (1,44mL, 4,0 duong luong) vao. Khudy hdn hop
phan tng trong subt & -60°C trong 1 gio trude khi duge c6 diac dudi ap sudt giam (25°C,
20 mm Hg) dé thu dugc hop chit thd. Tinh ché bang sic ky cot (SiO, ¢ hat 60/120,
tach rira bang tir 3 dén 4% MeOH trong CH>Cl,) thu duge 0,30g (hidu suét: 30%) (Z)-
3-(3-(4-clo-3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N'-(pyrazin-2-
yl)acrylohydrazit. "H NMR (400 MHz, DMSO0-d6) § = 10,53 (s, 1H), 9,58 (s, 1H), 9,11
(s, 1H), 8,47 (s, 1H), 8,32 (s, 1H), 8,13 (s, 1H), 8,06 (s, 1H), 7,97 (s, 1H), 7,52-7,55 (d,
J=10.4 Hz, 1H), 6,08-6,11 (d, ] = 10,4 Hz, 1H); LCMS dbi v6i C17H11CIFsN70 [M+H]*
478,76 phat hién 478,1 (RT 2,64 phut, do tinh khiét: 100%).

Vi du 24: Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2.4-triazol-1-
yl)-N'-xyclopropylacrylohydrazit (I-25).

,N/::}OH /NF:>//NH
f\} /> o) D_—N\H N HN
N

0
FoC NHz HCl e o ' N/>
DCC, DIPEA
CF3 CF3
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Nap vao binh thét ¢ ddy tron 3 c¢b dung tich 100-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (0,50g) va CH>Cl, (25mL). Thém
DCC (0,29g, 1,0 duong luwong) vao va lam lanh hdn hop dén 0°C dé thém tiép
xyclopropylhydrazin hydroclorua (0,15g, 1,0 duong lugng) va DIPEA (0,24 mL, 1,0
dwong lwong) vao. Khudy hdn hop phan tng trong 1 gio trude khi dugce rét vao nude
(50 mL) va chiét bang CH>Cl, (2 x 50 mL). Rira cac phan chiét hitu co gom lai bang
nude mudi (50 mL), lam khan qua MgSO4 khan, loc va ¢6 dic duéi ap suat giam (25°C,
20 mmHg) dé thu duoc hop chit thd. Qua trinh tinh ché bing sic ky nhanh combi (tach
rira bang tr 1,5 dén 2,5% MeOH trong CH,Cl,) tiép theo tinh ché tiép trén dia TLC diéu
ché (téch rira bang 70% EtOAc trong hexan) thu dugc 15mg (hiéu suit: 2,6%) (Z)-3-(3-
(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N'-xyclopropylacrylohydrazit. 'H
NMR (400 MHz, DMSO-d6) 8 ,9,16 (s, 1H), 8,52 (s, 1H), 8,28 (s, 1H), 7,23-7,26 (d, J=
10,4 Hz, 1H) ,6,40-6,43 (d, J= 10,4 Hz, 1H), 4,97 (s, 1H), 4,63 (s, 1H), 3,18-3,20 (m,
1H), 0,83-0,87 (m, 2H), 0,65-0,69 (m, 2H); LCMS d6i v6i Coéng thirc héa hoc:
C1sHuaFsNsO [M+H]* 406,31 phat hién 406,19 (RT 2,74 phut, do tinh khiét: 98,85%).

Vi du 25: Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
y1)-N-(3-hydroxyazetidin-1-yl)acrylamit (I-26).

OH
= N
,N/’——>'OH /::>/ {
) o HO‘CN—NHz N-N NH
N T ke g
T3P DIPEA
CFs CF,

Téng hop 1-aminoazetidin-3-ol:

Zn HCI

NaN02
HO‘CNH %2, mo—<ONN, HO—CN—NHZ
0

Xt Iy dung dich dwoc 1am lanh (tir 15 dén 20°C) chira azetidin-3-ol hydroclorua
(2,0g) trong nudc (20ml) bang NaOH (0,8g trong 10mL nuéc) va khudy hdn hop & tir
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15 dén 20°C trong 1 gid. Sau d6, lam lanh hdn hop phan tmg dén 0°C va xir Iy tiép theo
bang dung dich NaNO (1,89¢g trong 10mL nudc) va axit axetic (1,3mL). Sau khi duoc
khudy trong 2 gidr & tir 0 dén 5°C, r6t hdn hop phén tng vao nudc (20mL), axit hda dén
d0 pH = tir 2 dén 3 bang nuc HCI pha lodng va chiét bing EtOAc (3 x 25mL). Rira céc
phan chiét hiru co gom lai bang nudc mudi (20mL), lam khan qua Na»SO4 khan va co
dac duéi 4p suat giam dé thu duoc 0,26g hop chit mong mubn, ma dugc st dung trong

budc tiép theo (LCMS d tinh khiét: 59,84%).

Lam lanh dung dich chtra 1-nitrosoazetidin-3-ol (0,25g) trong MeOH (15mL)
dén -75°C va xir ly bang nuéc HCI pha loang (1,5mL). Sau do, thém tirmg phan bot kém
(1,35g) vao va khudy hdn hop phan tng & khoang -70°C trong 3 gi¢ trudce khi duoc loc
qua Celite® va cd dic dudi ap sudt giam dé thu dugc 90mg 1-aminoazetidin-3-ol, ma

dugc sir dung trong buée tiép theo.

Téng hop (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-N-(3-
hydroxyazetidin-1-yl)acrylamit.

Nap vao binh thét ¢d day tron 3 ¢b dung tich 50-mL axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic (200mg) va THF (20,0mL). Lam
lanh dung dich dén -60°C va duoc xu Iy bang dung dich chtra 1-aminoazetidin-3-ol
(65mg, 1,3 duong luong) trong THF. Thém dong thoi T3P (50% trong EtOAc; 0,67mL,
2,0 duong luong) va DIPEA (0,51mL, 2,0 duong lugng) vao va khudy hdn hop phan
Ging trong 30 phut & -60°C trude khi duoc cho phép 4m dén nhiét do trong phong. Sau
d6, cd ddc hdn hop phan tmg duéi &p suat giam (35°C, 20mmHg), thu dwoc 100mg chét
rin. Tinh ché bang sic ky cot (tich rira biang 3% MeOH trong CHxClz) thu duge 20mg
(2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol- 1-yl)-N-(3-hydroxyazetidin-1-
yDacrylamit. "TH NMR (400 MHz, DMSO-d6) § 9,60 (s, 1H), 6,38 (s, 1H), 8,52 (s, 2H),
8,26 (s, 1H), 7,32-7,35 (d, J= 10,8 Hz, 1H), 6,40 (d, c6 thé trao ddi, 1H), 5,78-5,81 (d,
J=10,8 Hz,1H), 4,14-4,15 (d, 1H), 3,82 (m, 2H), 3,71 (m, 2H); LCMS dbi v&i Cong
thire hoa hoc Ci6H14F¢NsO» [M+H]™ 422,31phat hién; 422,19 (RT 2,46 phut, do tinh
khiét: 91,49%).

Céc vi du tir 26 dén 31: Cac vi du tir 26 d&én 31 mb ta cac phuong phap téng hop
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md&i hitu ich trong viéc tao ra cac hgp chat theo sang ché (vi dy, nhu céc tién chat dbi

v6i cac hop chét theo sang ché, nhu cac hop chét dugc mé ta boi Cong thtrc Z trén day).

Vi du 26.

FsC

Téng hop isopropyl propiolat:
O BF,; OEt, o) J\
/J\ OH " pa, 90°c % ©

Nap vio binh thét ¢b day tron bdn cd dung tich 20-L duoc trang bi phéu b sung,

hbc cidm nhiét ké va dung cu khudy co hoc axit propiolic (1000g, 1 duong lugng) va
IPA (8L, 8 Thé tich). Thém tir tir BFs-etherat (4,54kg, 2,0 duong luong) tir phéu bé sung
¢ 25°C trong thoi gian 30 phut. Tang tlr tir nhiét d§ ctia hdn hop phan tng dén 90°C va
duy tri khéi phan tng & nhiét do do trong 3 giv. GC kiém tra sau 3 gio cho thdy hoan
thanh phan tng. Lam mat hdn hop phan tmg dén nhiét do trong phong, 1am ngimg bang
20L nuéc DM d4 lanh va khudy trong 30 phat. Thém tir tir 10L diclometan vio hdn hop
phén @ng va khudy khéi phan Gng trong 30 phut nita. Tach 16p hitu co va chiét lai 16p
nude bang 5L diclometan. Rira cac 16p hitu co gom lai bang 10L nude mudi bao hoa,
lam khan qua natri sulphat khan, va c6 dic trong chan khong & tir 35°C dén 40°C (san
pham 14 chét d& bay hoi) dé thu dugc san phém 13 chét léng mau nau (1,32 kg, 81,25
%). D9 tinh khiét 89,67 % (GC); 'H NMR (300 MHz, CDCI3) &: 1,22 (d, 6H, ] = 6,6
Hz), 2,85 (s, 1H), 4,98-5,05 (m, 1H).

Téng hop (Z)-isopropyl 3-iodoacrylat:

O J\ Nal, AcOH ‘/\”/O
= Y
/J\ o )

Nap véo binh thét ¢6 day tron bdn c¢b dung tich 20L dugc trang bi phéu bd sung,

hbc cdm nhiét ké va dung cu khudy co hoc este ciia axit isopropyl propiolic (1000g, 1
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duong luong) va axit axetic (3,7L, 3,7 Thé tich) & 25°C va khudy khéi phén Ung trong
10 phut. Thém natri iodua (2,138Kg, 1,6 Thé tich) vao va khudy hdn hop phan Gng (quan
sat dugc mau nau den). Gia ting nhiét do dén 110°C va duy tri phan ung & nhiét do do6
trong 1,5 gid. Viée kiém tra GC cho thdy hoan thanh phan tng sau 1,5 gid. Lam mat
hdn hgp phan ting dén nhiét d6 trong phong, lam ngimg bang nuéc DM d4 lanh (18,75L,
18,75 thé tich) va khudy trong 30 phut. Thém MTBE (5L) vao khdi phéan tng va khudy
trong 30 phut nita. Tach 16p hitu co va chiét lai 16p nu6e bing MTBE (5L). Rua 16p hiru
co gom lai bang NaHCOj3 (2 x 10 L), NaHSOs3 (2 x 5 L), dung dich nuéc mudi bdo hoa
(5,2L, 5,2 thé tich), lam khan qua natri sulphat va c6 dic trong chan khong & 35°C dé
thu dugc (Z)-isopropyl 3-iodoacrylat 1a chat 16ng mau ndu (1,49kg, 70 %). D6 tinh khiét
87,34 % (GC); 'TH NMR (300 MHz, CDCI3) §: 1,28 (d, 6H, J = 6,3 Hz), 5,08-5,131 (m,
1H), 6,83 (d, 1H, J = 8,7 Hz), 7,38 (d, 1H, ] = 8,7 Hz).

Téng hop 3,5-bis(triflometyl)benzothioamit:

S

F3C CN
NaSH.H,0 FsC NH,
MgCl,.6H,O/DMF

CFa CFs

Nap vao binh thét ¢b nhiéu ¢d dung tich 20-L duoc trang bi dung cu khudy qua
miéng binh va nhiét ké bang bis(triflometyl)benzonitril (1,25kg, 1,0 duong lugng) va
DMEF (6,25L, 5 thé tich), va khudy hdn hop thu dugc trong nito & nhiét do trong phong
(28°C). Lam mét hdn hgp phan tng dén 10 °C va thém 0,775g NaSH.H,0 (2 duong
lugng) vao trong 10 phit. Sau khi khudy trong 15 phut, thém tirng phin MgCla.6H,0
(1,169 kg, 1,1 duong lugng) vao trong thdi gian 15 phut va khudy phan Gng trong 35
phut nita. Kiém tra su tién trién ctia phan tng (dung dich c6 mau xanh) bang HPLC ma
chi ra 99,6% san pham va 0,03% benzonitril. Lam mat hon hop phan tng dén tir 0 dén
5°C va thém timg phan 30% HCI dugc pha lodng (3,75L) vao dé diéu chinh d6 pH dén
tir 2 dén 3. Chiét khéi thu dugce bang MTBE (5 L x 1). Tach cac 16p va thém 1L DM
vao 16p nude, ma duge chiét lai bing MTBE (2,5L x 1). Rira cac 16p hitu co gom lai
bang nudc mudi (4,5 L x 3), 1am khd va co dic trong chan khong. Thém hexan vao chét

rin thu duoc, gin va tach san phdm 1a chat rin mau vang (1,400Kg, 98,0%). Po tinh
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khiét: 99,28% (HPLC), "H NMR (300 MHz, CDCI3) 5: 8,27 (s, 1H), 8,53(s, 2H), 10,0
(s, 1H), 10,38 (s, 1H).

Téng hop 3-(3,5 -bis(triflometyl)phenyl)-1H-1,2,4-triazol:

S N-NH

F NH,NH,.H,0 )
3C NH2 _ F3C N
Axit formic, tir 90 dén 100°C

CFs CFs

Nap vao binh thét ¢6 nhiéu ¢b dung tich 20-L dugc trang bi dung cu khudy qua
miéng binh va nhiét ké bang thioamit (1378g, 1 duong lugng) va DMF (6,89 L, 5 thé
tich) va khudy hdn hop trong nito ¢ nhiét do trong phong (28 °C). Lam lanh khéi phan
tmg dén 10°C va thém nho giot hydrazin hydrat (505,4g, 2,0 duong luong) vao trong 2
gior kém khudy. Lam lanh khéi phan tng dén tir 0°C dén 5°C va thém axit formic vio
trong thoi gian 1 gid (6,891, 5 thé tich) (quan sat su tda nhiét va nhiét do duogc ting dén
20°C). Sau d6, gia nhiét hdn hgp phan ting & tir 95 dén 100°C trong 12 gid nita. Kiém
tra su tién trién ctia phan Gng bang HPLC cho thay tao thanh 99,5% san pham. Lam lanh
khéi phan ting dén tir 35 dén 40°C, thém vao 20,6L nuéec DM duge 1am lanh trude (tir
10 dén 15°C) va khudy trong 30 phut. Chiét khdi phan img bang MTBE (8,26L). Chiét
16p nuée mot 1an niva bang MTBE (5,512L) va rira céc 16p hitu co gom lai bang 10%
natri bicarbonat (6,89 L, 2 thé tich), nuéc mubi (6,89L x 3), 1am khan bang Natri sulfat
va ¢6 dic trong chan khong. Thém diclometan (2 thé tich) vao chit rin mau vang thu
duoc va khuéy § tir 0 dén 5°C trong 1 gid, ma, khi loc, thu dugc san phém 1a chét rin
mau vang (1156g, 82,2%). D¢ tinh khiét: 99,7 % (HPLC); 'H NMR (300 MHz, DMSO)
d: 8,15 (s, 1H), 8,55 (s, 2H), 8,79 (s, 1H), 14,5 (s, 1H, NH).

Téng hop (Z)-1sopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-

yl)acrylat:
X 0 [~y
i rrT o T
FaC N 0 FiC N
DABCO/DMF
CFs CFs
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Nap vao binh thét ¢d day trd bdn ¢b dung tich 10-L duoc trang bi phéu b sung,
héc cdm nhiét ké, dung cu khudy co hoc va nut bang 3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol (600g, 1,0 duong luong), DABCO (480g, 2,0 duong lugng) va DMF
(3,0L). Khudy hdn hop phan tng trong 30 phut. Sau 30 phut, thém nhé giot dung dich
chtra iodo este (1024,8¢, 2,0 duong lugng) trong DMF (1200mL) vao trong thoi gian 1
gio. Kiém tra sy tién trién ctia phan ting bang HPLC va thé hién (Z)-isopropyl 3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat: 62,36% va 3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol: 15,1%. Sau 1 gio nita, thém mot duong luong
DABCO (258g) vao va duy tri phan Gng trong mot gio nita. Phén tich HPLC thé hién
su chuyén héa 1a 75,63% (Z)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)acrylat va 2% 3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol. Lam ngung
hdn hop phan ting bing nudec DM lanh (12 L), khudy trong 15 phit va chiét bang etyl
axetat (2 X 6 L). Rtra cac 16p hitu co gom lai dung dich nu6c mudi bdo hoa (30%, 2 X
3L), lam khan qua Natri sulfat khan (100g) va c6 ddc. Dua khéi tho (840g) vao binh thét
cd day tron 10L va thém metanol (1200mL) vao. Duy tri dung dich & tr 0 dén 5°C va
khuéy trong 30 phut. Loc chét ran thu duoc va ria béng metanol (200mL), ma thu dugc
san phim 1a chét rin mau tring (550 g, 65,0 %), P tinh khiét: 87,34 % (HPLC); 'H
NMR (300 MHz, CDCls) 8: 1,30 (d, 6H, J = 6,0 Hz), 5,12 (m, 1H), 5,73 (d, 1H, J=10,8
Hz), 7,24 (d, 1H, J = 10,8 Hz), 7,91 (s, 1H), 8,58 (s, 2H), 9,70 (s, 1H). Ty 1¢ chit dong
phan cis: chit dong phan trans 1a 83:8.

Tong hop axit (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)acrylic:
— o) - OH
N/N//>/ 7/ N/N//zf
(7 O | N/>
N

FsC Aq. LiOH FsC

THF
CF3 CF;

Nap binh thot cb day tron bdn ¢b 5-L dugc trang bi phéu bd sung, hc cim nhiét
ké, dung cu khudy co hoc va nit bing THF (1,25L) va (Z)-isopropyl 3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat (125g, 1 duong luong) ¢ nhiét dd
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trong phong. Lam mét hon hop phan ting dén 0°C. Thém dung dich lithi hydroxit da
lanh (66,58¢ trong 1,251 nuéc) vao dung dich dang khudy trong thoi gian 30 phut qua
phéu bd sung. Tang mot cach tir tir nhiét d6 phan tmg dén 25°C va duy tri khdi phan tng
& nhiét do do trong 2 gi. Viée kiém tra HPLC cho két qua sau day: axit (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic:  87,66%; axit (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic: 9,91%, (Z)-isopropyl 3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat 2%. Phan ting duoc tiép tuc trong
30 phut nita va kiém tra HPLC: axit ((Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)acrylic:  88,20%; axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2 4-
triazol-1-yl)acrylic: 11,03%. Sau khi hoan thanh phan ng, lam ngirng hdn hop phan
g bang nude da lanh (385mL) va khudy trong 30 phut. Biéu chinh do pH dén tir 1 dén
2 bang axit clohydric pha lodng (30%, 400 mL) va chiét khéi phan ting bang etyl axetat
(3 x 625mL). Rira cac 16p hitu co gom lai bang dung dich nuéc mudi bio hoa (30%,
650mL), lam khan qua natri sulfat khan (12,5g) va ¢ dic dudi ap suat giam & tir 30 dén
35°C. Thém hexan vao vat liéu thd va khudy trong 30 phut. Loc chit rin thu duoc qua
phéu Buchner va rira bang hexan (250mL). Lam khé chét rén thu duoc trong 30 phut
trong chan khong va & nhiét d6 trong phong trong tir 3 dén 4 gio. Tach san phdm 1 bot
mau tring (92,82, 84,36%). o tinh khiét: 93% (HPLC); 'H NMR (300 MHz, DMSO-
do6) o: 5,98(d, 1H, J = 10,2 Hz), 7,48 (d, 1H, J = 10,2 Hz), 8,2 (s, 1H), 8,50-8,54 (m,
2H), 9,39 (s, 1H).

Téng hop (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-1-(3,3-
difloazetidin-1-yl)prop-2-en-1-on:

e O
I » © s o
N . ,E><>NH HOBT, EDCIHCI ¢ ¢ N

HCl DIPEA, DCM

FsC

CF3 CF3

Thém axit (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylic
(100g, 1,0 dwong lugng) trong DCM (1,8L, 18 thé tich) vao binh thét ¢d day tron bdn

c¢b dung tich 3-L duoc trang bi cong nap nito, ph&u b sung, héc cim nhiét ké, dung cu
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khudy co hoc. Lam mat hdn hop phan tmg dén -10°C. Thém HOBT (4,4g, 0,1 duong
luong), EDC-HCI (80,6g, 1,5 duong luong) va 3,3-difloazetidin hydroclorua (44g, 1,2
duong luong) vao dung dich duoc lam lanh. Thém nho giot DIPEA (72mL, 1,5 duong
lwgng) vao hdn hop thu duge & -10°C trong thoi gian 1,5 gid. Kiém tra sy tién trién cua
phan mg bang phan tich HPLC ma thé hién su két thiic phan Gng & két thic viéc thém
DIPEA vao. Ting tir tir nhiét d§ phan ting dén tir 15°C dén 20°C (khoang 2 gid). Lam
nglmg hdn hop phan ting bang 1L huyén phi nuéc d4. Tach 16p hiru co va chiét 16p
nuée bang DCM (400mL x 2). Rura 16p hitu co bang dung dich nu¢e mudi bdo hoa (2x
500 ml), lam khan qua Na>SO4 khan (10g) va cb ddc dudi ap suit giam (khoang 35°C)
dé thu dugc hop chat thd. Hoa tan hop chat tho thu dugc theo cach nay trong 5 thé tich
DIPE va khudy & nhiét d6 trong phong trong 30 phut va sau d6 loc. Trong luong tho 1a
100g (hiéu sudt = 82,39 %) [Cis-85,07% theo HPLC, Trans-14,36% theo HPLC].

Tinh ché tiép hop chat tho thu dugc theo cach nay nho két tinh lai bang etyl axetat
theo quy trinh sau ddy. Thém 100g (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)-1-(3,3-difloazetidin-1-yl)prop-2-en-1-on vao binh thét ¢d day tron bén cb
500-mL dugc trang bi dung cu khqu co hoc, hdc cidm nhiét ké va nat. Thém etyl axetat
(7 thé tich) vao hop chit nay & nhiét do trong phong kém khudy. Tuy nhién, hop chét
nay khong thé hoa tan mot cach hoan toan. Trong ban md ta sang ché nay, gia nhiét dung
dich thu dugc dén 60°C dé thu duoc dung dich sach va sau d6 lam lanh mot cach tir tir
dén -30°C. O -30°C, khudy dung dich trong 20 phit va loc trong diéu kién hat. Lam kho
hop chét thu duoc trong chan khong & tir 40 dén 45°C trong tir 3 dén 4 gior dé thu duoc
san phidm 1a chdt rin mau tring. (Cis-98,9% theo HPLC); (Z)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-1-(3,3-difloazetidin-1-yl)prop-2-en-1-
on. '"HNMR (300 MHz, CDCl3) 6 9,57(s, 1H), 8,56(s, 2H), 7,90 (s, 1H), 7,18-7,21 (d, ]
= 10,8 Hz, 1H), 5,61-5,65 (d, J = 10,8 Hz, 1H), 4,39-4,45(m, 4H).

Vi du 27.

Tbng hop axit (Z)-3-iodoacrylic:

-104-



24822

Thém axit propiolic (7,0g,1,0 duong lugng) dugc hoa tan trong axit axetic
(70mL, 10 thé tich) va natri iodua (29,96, 2,0 duong lugng) vao binh thét cb day tron
ba c¢b dung tich 250-mL dugc trang bi cong nap nito. Hén hop phan tng duoc hoi luu &
100°C trong tir 2 dén 3 gio. Su tién trién cua phéan g dugc theo ddi nho phan tich TLC
trén silicagel bang 10% MeOH:DCM lam pha dong. SM Rf=0,3 va san phdm Rf = 0,5.
R6t hdn hgp phén tng vao nude da (700mL) va lam trung hoa bang dung dich natri
bicarbonat bdo hoa. Chiét hdn hop phan tng bang EtOAc (3 x 100mL). Rira céc 16p hitu
co gom lai bang dung dich nuée mubdi (3 x 100mL), lam khan qua MgSOy, loc va cd dac
nhd cét quay (25°C, 20mmHg) dé thu dugc 12,0g hop chat thd ma dugc tinh ché bing
sdc ky cot béng cach sir dung silic dioxit 60/120, st dung MeOH:DCM lam pha dong.
Cot duge nhdi sin (5 x 10cm) trong DCM va bit dau tach ria trong MeOH theo cach
bat dau gom phan doan (50-mL phan doan) tir 2% dén 5% MeOH trong DCM. Hop chét
duoc bat dau tach rira bang 2% MeOH trong DCM. Gom céc phén doan c6 cung TLC
dé thu duoc 8,0gm hop chit mong mudn (hiéu sudt 40,44%).

Téng hop (Z2)-1-(3,3-difloazetidin-1-yl)-3-iodoprop-2-en-1-on:
F><>NH

F
OH F HCI
/ — F

| O o

Trong binh thét c6 day tron ba cb dung tich 25-mL dugc trang bi cong nap nito
va vach cao su, hoa tan axit (£)-3-iodoacrylic (0,250g, 1,0 duong lugng) trong DCM
(10mL, 40 thé tich). Lam mat hdn hop phan tng dén 0°C, va thém DIPEA (0,168g, 1,1
duong luong), HATU (0,494g, 1,1 duong lugng) va 3,3-difloazetidin hydroclorua
(0,179g, 1,1) vao. Khuay hdn hop phan ting & 0°C trong tir 2 dén 3 gid. Su tién trién cia
phan tmg dugc theo ddi nhd phan tich TLC trén silicagel bang 40% etyl axetat trong
hexan. Loc hdn hgp phan mg va c¢b dic nho cit quay (25°C, 20mmHg) dé thu duoc
0,3g hop chét thd ma duoc tinh ché bang sic ky cot bing cach st dung silic dioxit
60/120, stt dung 40% etyl axetat trong hexan lam pha dong. Cot dugc nhdi sén (5 x 10
cm) trong 5% etyl axetat trong hexan va bit ddu tach rira trong etyl axetat theo céch
gradient nh& gom phan doan (50-mL trén mot phan doan) tir 20% dén 30% etyl axetat

trong hexan. Hop chit dugc bat ddu tach rira bing 20% etyl axetat trong hexan. Gom

-105-



24822

céc phan doan c6 cing TLC dé thu duoc 0,18g hop chét mong mudn (hiéu sudt 52,33%).
Khéi luong: [M+H]": 273.8.

Téng hop (2)-3-(3-(3 ,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-1-(3,3-
difloazetidin-1-yl)prop-2-en-1-on:

F
H WN%F
N-N — § N-N
) //%N%F I » ©

FaC N N

DABCO/DMF
CFs CFs

Trong binh thot ¢ day tron ba c¢b dung tich 25-mL dwoc trang bi cong nap nito,
hoa tan 3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol (0,18g, 1,0 duong luong) trong
DMF (5,0mL, 27,0 thé tich), va thém DABCO (0,143g, 2,0 duong lugng) va (Z)-1-(3,3-
difloazetidin-1-yl)-3-iodoprop-2-en-1-on (0,192g, 1,1 duong luong) vao. Khudy hén
hop phén tng & nhiét do trong phong trong tir 2 dén 3 gid. Su tién trién cua phéan ung
dugc theo ddi nho phan tich TLC trén silicagel bang 80% etyl axetat-hexan 1am pha
dong, SM Rf =0,60 va San pham R¢ = 0,4. R6t hdn hop phan tmg vao nuée da (50mL)
va chiét bang EtOAc (3 x 25mL). Rura céc 16p hitu co gom lai bang dung dich nuée
mudi (3 x 25mL), 1am khan qua MgSOs, loc va c¢d dic nho cit quay (25°C, 20mmHg)
dé thu dugc 0,3g hop chét thd ma duogc tinh ché béng sdc ky cot béng cach st dung silic
dioxit 60/120 bing cach sir dung etyl axetat:hexan lam pha dong. Cot duge nhdi sin (5
x 10cm) trong hexan va bit ddu tach rira trong etyl axetat theo cach gradient bit dau véi
viéc gom phan doan (50-mL phan doan) tir 40% dén 45% etyl axetat trong hexan. Hop
chat duoc bat dau tich rira bing 40% etyl axetat trong hexan. Gom céc phan doan cé

cing TLC dé thu duoc 70mg hop chit mong mudn (hiéu suit 25,64%).

Vi du 28. Téng hop (Z)-isopropyl 3-(3-(3-isopropoxy-5 -(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)acrylat:
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Téng hop isopropyl propiolat. Thém BF3 eterat (2015g, 14,2 mol) vao hdn hop
gbm axit propiolic (500g, 7,1mol) trong isopropanol (4000mL) & 10°C. Sau khi khudy
trong 10 phut, gia nhiét hdn hop phan tng dén 90°C va khudy trong 2 gid. Piém tra su
két thiac phan ting bang TLC. Pua hdn hop phan Gng xubng dén nhiét do tr 25 dén 30°C
va lam ngimg bang da nghién, tiép theo chiét bang diclometan. Rua 16p hitu co bang
nuéc va sau d6 bang dung dich nuéc mudi. Lam khan 16p hitu co qua natri sulfat va co
dic trong chan khong dé thu dugc isopropyl propiolat (440g; 55%). X4c nhan san phim
bang 'H NMR.

Téng hop (Z)-isopropyl 3-iodoacrylat. Thém Nal (930g, 6,2mol) vao hdn hop
gdm isopropyl propiolat (350g, 3,1mol) trong AcOH (1300mL) & 25°C. Gia nhiét hdn
hop phan Gng dén 115°C va khudy trong 1,5 gid. Lam mat hdn hop phan Gng dén tr 25
dén 30°C va lam ngimg bing nudc, tiép theo chiét bang MTBE. Rira 16p hitu co bang
bicarbonat bao hoa, bisulfit va dung dich nuéc mubi. Lam khan 16p hitu co qua natri
sulfat va co dic trong chan khong dé thu duoc san phdm (Z2)-isopropyl 3-iodoacrylat

(626g; 83,5%). X4c nhan san phidm bang '"H NMR.
Téng hop 3-isopropoxy-5-(triflometyl)benzonitril:

T

Nx

FLF

Thém NaH (122g, 5,08mol) vao hdn hop gdm propan-2-ol (102,96g 1,76mol)
trong DMF (3200mL, 8 thé tich) ¢ 5°C. Khuy hdn hop trong 2 gi. Thém nhé giot 3-
flo-5-(triflometyl)benzonitiil (400, 2,1mol) vao hdn hop nay. Gia tang nhiét d6 cua khéi
dén tir 25 dén 30°C va duy tri & cing nhiét do trong 1 gio. Kiém tra phan tng bang
HPLC. Sau khi két thuc, 1am ngtrng hdn hop phan tng bang nude da lanh va chiét bang
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etyl axetat. Rira 16p etyl axetat bing nudc mudi, lam khan qua Natri sulfat va sau d6 c6
dic trong chan khéng dé thu duoc 530g (2,31 mol; 110%) 3-isopropoxy-5-
(triflometyl)benzonitril, ma duge cho vao budce tiép theo ma khong can tinh ché thém.

Do tinh khiét HPLC — 96,5% theo dién tich (a/a).
Téng hop 3-isopropoxy-5-(triflometyl)benzothioamit:

S

\rO\?/KNHZ
FrLF

Hon tan 3-isopropoxy-5-(triflometyl)benzonitril (1000g, 4,3mol) trong DMF
(4000mL) va thém natri hydrosulfua hydrat (636g; 8,6mol) vao tiép theo magie clorua
hexahydrat (960,2g, 4,7mol). Khudy hdn hop phan tng trong 1 gid & tir 25 dén 30°C.
Kiém tra viéc két thuc phan tng bang TLC bang cach sir dung etyl axetat:hexan (2:8)
lam pha dong. Lam ngimg hdn hop phan ting trong huyén phit nuée d4 (250mL) va didu
chinh d6 pH dén 5 bang cach bd sung 10% nuée HCI vao. Chiét hdn hop phéan tng bang
MTBE va rita bing 20% dung dich nudc mudi. Co dic 16p hiru co trong chan khéng dé
thu duogc 1136g (4,3 mol; 100%) hop chit néu ¢ dé muc nay, ma dugc cho vao budc

tiép theo. P tinh khiét HPLC — 97,37% a/a.
Téng hop 3-(3-isopropoxy-5-(triflometyl)phenyl)-1H-1,2,4-triazol:

F N=\
F NH

>

F N

YO
Két hop 3-isopropoxy-5-(triflometyl)benzothioamit (646g; 2.74mol) véi
hydrazin hydrat (140g; 4,4mol) va DMF (3200mL; 5 thé tich). Khudy hdn hop trong 30
phut va 1am lanh dén 10°C. Thém nho giot axit formic (3200mL) vao hdn hop phan Gng
nay. Gia nhiét hdn hop phan tng dén tir 90 dén 100°C va duoc duy tri trong 12 gid. Sau
khi phan @ng hoan thanh nho xac dinh bing HPLC, 1am mét khéi phan tung dén tir 25
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dén 30°C va lam ngimg bing nudc d4 lanh. Chiét hdn hop trong MTBE. Rita 16p hitu
co bang nudc mudi tiép theo nudc natri bicarbonat va co ddc trong chan khong. Lay
phén cin ra bing cach sir dung hexan, tao huyén phil phan can thu duge & 10°C trong 1
2i0. Loc chét rén thu dugc va lam kho trong 12 gidr & tir 25 dén 30°C dé thu duoc 550
(2,26 mol: 82%) san phim 3-(3-metoxy-5-(triflometyl)phenyl)-1H-1,2,4-triazol. Do
tinh khiét HPLC — 95,24 % a/a.

Téng hop (Z)-isopropyl 3-(3-(3-isopropoxy-5-(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)acrylat:
/ @)
v

FsC

@)
7/

Khudy hdn hop gdm 3-(3-metoxy-5-(triflometyl)phenyl)-1H-1,2,4-triazol
(500g,1,8mol) va DABCO (417,6g; 3,6mol) trong DMF (1200mL) trong 30 phtit. Thém
tir tir (Z)-isopropyl 3-iodoacrylat (864g; 3,6mol) trong DMF (1200mL) vao hdn hop nay
& tir 25 dén 30°C va khudy hdn hop phan img trong 1 gio. Sau 1 gid, thém DABCO
(208g; 1 duong lugng) vao va khudy hdn hop phan tng trong 1 gio. Phan tich HPLC thé
hién 3-(3-metoxy-5-(triflometyl)phenyl)-1H-1,2,4-triazol 9,59%, (Z)-isopropyl 3-(3-(3-
isopropoxy-5-(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat: 73,76%, (E)-isopropyl
3-(3-(3-isopropoxy-5-(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat: 6,66%. Lam
nging khéi phan ting bang nude, chiét bang diclometan va cd dic trong chan khong dé
thu dugc san pham thd. Sic ky san pham thd bang cach sir dung hé etyl axetat-hexan
trong tir 60 dén 120 silicagel dé thu duoc 310g (0,8mol; 44%). D tinh khiét HPLC -
99% a/a.

Vi du 29. Téng hop (Z)-1sopropyl 3-(3-(3-metoxy-5-(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)acrylat:
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Thém DABCO (2 duong luong) vao dung dich chira 3-(3-metoxy-5-
(triflometyl)phenyl)-1H-1,2,4-triazol (0,50g) (dugc tao ra theo Vi du 3) trong DMF
(1,5mL). Khudy hén hop phan tmg thu duoc trong 30 phut & nhiét do trong phong, sau
do6 thém (Z)-isopropyl 3-iodoacrylat (2,0 duong lugng; dugc tao ra theo Vi du 3) vao.
Khudy hdn hop thu duoc & nhiét d6 trong phong trong 3 gi. Lam ngiing hdn hop phan
ing bang nudc da lanh, va chiét bang etyl axetat (3 1an). Tach cac 16p hitu co va lam
kho 16p hitu co gom lai qua natri sulfat khan. Phan tich LC-MS va HPLC cho biét 62%
chit ddng phan cis va 36% chét dong phén trans. 'H NMR (400 MHz, CDCLs) §: 9,72(s,
1H), 8,02(s, 1H), 7,86(s, 1H), 7,30(s, 1H), 7,28(d, J =8,8Hz, 1H), 5,71-5,73(d, J
=10,8Hz, 1H), 5,12-5,18(m, 1H), 3,94(s, 3H), 1,34(d, 6H): LCMS dbi v6i C16H16F3N30;3
[M+1]" 355,31 phat hién 355,92 & 4,317 phat (LCMS 99,82%).

Vi du 30. Tong hop (Z)-isopropyl 3-(3-(2-clo-6-isopropoxypyridin-4-yl)-1H-
1,2,4-triazol-1-yl)acrylat:

N—N O

/ o >—
oAt
N__~

OT/

Thém DABCO (0,467g, 2 duong lugng) vao 2-clo-6-isopropoxy-4-(1H-1,2,4-
triazol-3-yl)pyridin (0,5g) (duoc tao ra trong Vi du 3) trong 3mL DMF va khudy hdn
hop thu dugc trong 30 phut. Thém dung dich chira (Z)-isopropyl 3-iodoacrylat (0,990g,
2 duong luong) (dugc tao ra trong Vi du 3) vao hdn hop phan tmg va khudy hdn hop

thu dugc trong 3 gio & nhiét do trong phong. Xt Iy hon hop phan tng nhu trong Vi du
3, dé thu duoc 53% chit dong phan cis va 34% chét dong phan trans 34%.

Vi du 31. Téng hop (Z)-isopropyl 3-(3-(3-(xyclobutylamino)-5-
(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)acrylat:
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Thém DABCO (0,188g) vao N-xyclobutyl-3-(1H-1,2,4-triazol-3-yl)-5-
(triflometyl)anilin (0,5g) (dugc tao ra trong Vi du 3) trong 1,5mL DMF va khudy hén
hop thu dugc trong 30 phut. Thém dung dich chira (Z)-isopropyl 3-iodoacrylat (0,404g)
(dugc tao ra trong Vi du 3) vao hdn hop phéan tg va khudy hén hop thu duoc trong 3
gio ¢ nhiét do trong phong. Xt hdn hop phéan tmg nhu trong Vi du 3, dé thu duoc 44%
chét déng phan cis va 20% chat dong phan trans.

Vi du 32: Thir nghiém. Cac hop chit minh hoa cuda sang ché duogc thir nghiém
song song v&i Cac hop chit X-1, X2 va X-3 (dugc mo ta trong Bang 2), trong céc thir

nghiém khac nhau. Cac két qua dugc néu trong Bang 2 dudi day.
Sur tkc ché xudt khau nhdn

Kha ning ctia cac hop chit minh hoa cua sang ché wc ché sy xut khiu nhan qua
trung gian CRM1 duoc thir nghiém trong thir nghiém RevGFP. Rev 1a protein tir virut
suy giam mién dich cua ngudi typ 1 (HIV-1) va chira tin hiéu xut khiu nhan (NES) &
mién dau cudi C ciia n va tin hidu dinh vi nhan (NLS) & mién d4u cudi N ctia n6. Su
xuét khdu nhén cia Rev protein phu thudc vao con dudong NES/CRM1 ¢b dién (Neville
et al. 1997). Su tich tu nhan ctia Rev c6 thé quan sat duoc trong té bao duogc xur ly bang

céc chit tc ché cu thé cia CRMI, nhu LMB (Kau et al. 2003).

Trong thtr nghiém nay, t& bao U20S-RevGFP dugc tao hat trén dia 384 giéng
mau den ddy trong trudc khi thor nghiém. Pha lodng theo diy cac hop chét & ty 16 1:2
trong DMEM, bét dau tir 40puM trong dia 384 giéng riéng biét va sau d6 duoc chuyén
vao té bao. U té bao bang hop chét trong khodng 1 gio trude khi c6 dinh bang 3,7%
formaldehyt va nhuém nhan bing Hoechst 33258. Po lugng GFP trong nhan té bao va
ICso cia mdi hop chat dwoc xac dinh (Kau et al. 2003). Cac hop chit theo sang ché c6

hoat tinh dugc xét dén trong thir nghiém Rev-GFP dugc néu trén day néu chiing ¢ ICso
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nho6 hon khoang 10uM, véi cac hop chat dugc wu tién nhét ¢6 ICsp nhd hon khoang
1uM. Céc két qua cta thir nghiém RevGFP duoc thé hién trong Bang 2.

Thir nghiém su ting sinh té bao

Thir nghiém su ting sinh té bao CellTiter 96® AQueous One Solution (Promega)
dugc st dung dbi v6i nhiéu dong té bao u thy dé nghién ctru cac dac tinh doc té bao va
gay doc té bao cla céc hop chat. Thir nghiém duogc dya trén su phan tach cua mudi
tetrazol, MTS, v&i su ¢6 mit cta chat lién hop dién tir PES (phenazin etosulfat). Khu
sinh hoc MTS tetrazol bang té bao thanh san phdm formazan dugc tao mau ma c6 thé
hoa tan trong méi trudng nudi cdy mo. Su chuyén hoa nay c6 1& 1a dugce hoan thanh béi
NADPH hodac NADH duoc tao ra bdi enzym dehydroaza trong té bao hoat hoa vé mat
chuyén hoa. Cac thir nghiém dugc thuc hién bang cach bd sung lugng nhé cta thude thir
CellTiter 96® AQueous One solution mdt cach truc tiép vao cic giéng nudi cdy, 1 trong
tir 1 dén 4 gid va sau do6 ghi chép su hdp thu & 490nm bang dung cu doc dia 96 giéng.
D6 hap thu chi ra mbi twong quan truc tiép véi s6 lwong té bao va hoat tinh chuyén hoa

cua ching.

Tao hat té bao & tir 5x10° dén 1,5x10* té bao trong mdi giéng cia dia 96 giéng
trong 100pL méi trudng nudi cdy mai va cho phép té bao dinh bam dé dinh bam qua
dém. Pha loang dung dich gbc chira hop chit trong méi truomg nudi cdy té bao dé thu
duge tm ndng do ciia mdi duge chit, nim trong khoang tir InM dén 30puM va DMSO
it hon 1% thé tich duoc st dung lam dbi ching am tinh. Cac dung dich chira dugc chét
thu duge duge chuyén vao té bao. Sau 72 gio xur 1y, thém 20ul thube thir CellTiter 96®
Aqueous vao mdi giéng clia cac dia thir nghiém 96 giéng va 1 dia & 37°C trong tir 1 dén
4 gio trong khi COa, d6 4m 5%. Sau d6, chi chép do hap thu cia mdi giéng ¢ 490nm
bang cach st dung dung cu doc dia 96 giéng. Trong hau hét cac truong hop, thir nghiém
duoc thuc hién ba 1dn va cac két qua thé hién 1a nira ndng do tc ché téi da (ICso). Tao
biéu dd dbi voi mat dd quang hoc theo hop chét va phén tich bang cach sir dung céac
phuong trinh hdi quy khong tuyén tinh (IDBS XLfit) va ICso d6i v6i mdi hop chét duoc

tinh toan.

Thir nghiém duoc dong hoc (PK) va xdc dinh ty [é ndo: huyét twong
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AUC. Gom mau tlr cdc chudt (N = 3) dé gép phéan vao tong s6 10 diém (trude
dung lidu, 5 phit, 15 phut, 30 phat, 1 gio, 2 gio, 4 gio, 8 gio, 12 gio va 24 gid sau dung
lidu). LAy méau cta chudt trén co s& quay, mdi chudt déng gép 3 diém vao mau gom. 0
céc thoi diém duge xéc dinh, gdy mé dong vat trong isofluran va khoang 110 pL
mau/thoi diém dugc gom qua viéc trich sau b mit vao 6ng K2EDTA dugc lam lanh truée
(chong dong). P4t cac mAu mau vao nude d4 va ly tam (2000g, 5 phut & 4°C) dé thu
dwoc huyét tuong trong 30 phit gom mau. T4t ca cic miu duogc luu trix dong lanh &
khoang -80°C cho dén khi phan tich. Trudc khi phan tich, tron cic miu vé6i chit chuin
ni (dexametason) trong axetonitril, tao 16¢ xo4y, ly tim va dich ndi duoc bom vio may
phan tich. Xéc dinh ndng dd ctia cac hop chat trong huyét twvong bing cach st dung dung
cu do LC-MS-MS (AP 4000, Triple Quadruple ion hoa phun dién tir; Cot sic ky long
si€u hi€u ndng C18, véi MeOH va axit formic 1am dung méi hitu co). Tinh toan cic gia
tri AUC bang cach st dung goi phan mém WinNonlin Professional 6.2, mo hinh duoc

dong cho khong ngan NCA200.

Ty 1¢ ctia ndo véi huyét twong (B:P). Nhom chudt riéng biét (N = 3) dugc dung
liéu (PO & 10mg/kg) va sau d6 duoc gibt ¢ thoi diém ndng do trong huyét trong tdi da
(Tmax duge u6e lugng & 2 gior sau dung lidu), khi két thuc thoi gian d6, gom huyét tuong
va md nao. Tiép theo gom, nhudm mo nio béng nude mudi lanh, 1am khd trén giéy loc,
xdac dinh trong lugng va [am dong lanh nhanh b?mg cach dit 1én nudc da kho. TAt ca cac
mau dugce luu trit dong lanh & khoang -80°C cho dén khi phan tich. O thoi gian phan
tich, tao dong nhit mo ndo (dung dich tao ddng nhat PBS, do pH = 7,4), dugc tron v&i
chit chuan nodi (dexamethasone) trong axetonitril, tao 16¢ xoay, ly tdm va dich ndi dugc
bom vao mdy phan tich néng d6 ctia hop chét bang cach st dung phuong phap LC-MS-
MS (API 4000, Triple Quadruple ion héa tia dién tir; Cot sic ky 16ng siéu hidu nang
C18, v6i MeOH va axit formic 1am cdc dung moi hitu co). Cac mau huyét tuong duoc
xit ly bang phuong phap gidng nhau (ngoai trir bude lam ddng nhit) va ndng do cia hop
chét trong mdi nén duoc tinh toan dua trén cac dudng cong ti€u chuan dugc tao ra. Cac

két qua ctia thir nghiém PK va viée x4c dinh ty 1 B:P duoc thé hién trong Bang 2.

Bang 2. Céc két quéa thir nghiém dbi véi Cac hop chat ¢6 cong thirc I va céc két

qué so sanh ctia n6 (A = gid tri ICso <=1 uM; B = gia tri ICsp tir 1 d&én 10uM; C = gia tri
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ICs0 >10 uM; NT = khong dugc thir nghiém).

CF;

Hop <
; . ) Xuvﬁt Thir AUCn¢
chit Cau tric khau | nghi¢m gy | (hreng/ B:P"
s Rev doc té bao mL)"
N’Nr'>//o
X-1 N A A 209% NT
OMe
“N-0
N-N
FsC L7 © -
X-2" A A 68,3 1,27
Oj/
F
N/N//>//N9<F
FsC [ 2 ©
X-3 N A A 12300 | 5,0
CF;
N NH N=
o /Qf )
I-3 A A 10100 | 0,71
CF3
N/Nr>/~— N=—
o b TRLD
I-4 A A 10800 | 1.8
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Hop )
B R ) Xu?t Thir AUCqr
chat Cau tric khiu | nghiém giy | (hreng/ | B:P"
6 Rev | dfcté bao | mL)"
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OH
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FsC [ 2 0 N \
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N/N N=
/ /> (e} N \
I-9 NT A NT NT
N— NH N—
//> (o) HN \ /
I-10 NT A 4170 0,77
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Hop

p f Xuét Thir AUCrnt
chat Cau truc khiu | nghi¢m giy | (hreng/ B:P*
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Hop .
. . ] Xu?t Thw AUChnt
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Hop .
; o Xuft Thi | AUCh
chat Cau tric khau | nghi¢m giy | (hreng/ | B:P"
6 Rev | docté bao | mL)"

N/N/_j>—NH

FsC [ 2 J NH
1-23 N PN NT A NT NT
N
N

CF;

4, L)

N-N :
| ) O NN

124 | =° N NT A 3350 | 0,7
Cl
NN NH
FsC [ 2 d N
1-25 N NT A NT NT
CFs
N/N/:>7N\H
FaC [ p o N
1-26 N QOH NT A NT NT
CFs

Dung lidu cho chudt & 10mg/kg po.
Hop chét 26 cia cong bb don yéu cau clp patent My s& US 2009/0275607.
Hop chét 44 cia cong bd don yéu clu clp patent My sd US 2009/0275607.

I Céc gia tri AUCt d6i v6i hop chit X-1 duoc ding lidu cho chudt & 10mg/kg po la
nho hon gidi han dinh luong. Céc dit liéu duge bao cdo doi véi li€u dung Smg/kg
trong tinh mach.

*%

ko

* Dung liéu cho chudt & 10mg/kg po.

AUCH d6i v6i hop chét X-1 1a du6i duéi giéi han phat hién khi dung lidu cho
chudt & 10mg/kg po. Khi ding liéu & 5mg/kg trong tinh mach, hop chét X-1 thé hién su
tiép xuc t6i thiéu, nhu duge chi dinh bdi AUCHt thap 209 gid-ng/mL. Ty 1& ciia ndo véi
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huyét twong déi voi hop chat X-1 1a khong dugc xéc dinh do cdc mirc tiép xuc khong

dang ké ctia n6 khi dung lidu po.

AUCHns d6i v6i hop chét X-2 duoc tinh toan 1a 68,3 gioeng/mL khi dung liéu cho
chudt & 10mg/kg po. Miic tiép xic nay 1a qua thip khi so véi hop chat X-3 va cac hop
chét ¢6 cong thirc I cta sang ché. Tuy nhién, hop chdt X-2 thé hién ty 1¢ ctia ndo véi
huyét thanh vira phai. AUCry thip két hop vai ty 1é cua ndo véi huyét thanh khong dang
ké goi y rang hop chat X-2 c6 thé cit ngang qua BBB bt ky cac muc tiép xuc thap. Cac
tac gia sang ché cho ring Hop chit X-2 s& ¢6 ty 1& clia nio v6i huyét thanh cao hon mot

cach dang ké néu AUCy cia no tang.

AUCrt d6i v6i hop chét X-3 duoc tinh toan 1a 12300 giong/mL khi ding lidu
cho chudt & 10mg/kg po, cho biét su tiép xuc tdt. Tuy nhién, hop chét X-3 da ching
minh ty 1€ B:P cao 1a 5,0.

Hop chit c¢6 cong thirc I duge dic trung bdi AUChws l6n hon khoang 3300
giorng/mL, trong hau hét cac truong hop 16n hon khoang 3500 gio*ng/mL va ty 1€ B:P
tuong doi thap (<2,5). Thong thudng, cac mirc tiép xuc 16n hon chat didu tri lam gia
tang kha nang thAm thiu ndo. Do do, ngac nhién va ngoai mong doi ring cac hop chét
c6 cong thirc T thé hién cac mirc AUChy¢ cao va ty 1¢ ctia ndo véi huyét twong tuong dbi

thép.

Hoat tinh In vivo va In vitro ctia cdc hop chdt theo sing ché déi véi bénh ung thu

vu

Bénh ung thu v twong trr co s& (BLBC) bao gdm dén 15% bénh ung thu va (BC)
va thuong la bénh ung thu vii &m tinh b ba (TNBC) va duoc dac trung boi su thiéu hut
ER, thu thé progesteron PR, va su khuéch dai HER-2. Ngoai ra, hau hét BC két hop véi
BRCA1 1a BLBC va TNBC, biéu hién céc xytokeratin co sé va EGFR. BLBC duoc dac
trung boi kiéu hinh xam 14n, mirc md hoc cao va két qua lam sang kém v6i ty 1€ tai phat
va di can & miic cao. Cac lidu phap bd sung 1a can thiét. Hoat tinh cta hop chét theo
sang ché, vi du, Hop chét I-3 dugc danh gia trong cac dong té bao ung thu v khac nhau
ca in vitro va in vivo.

Sie ikc ché ghép khdc loai TNBC (Bénh ung thie vii dm tinh bé ba) In Vivo
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MDA-MB-468 (ATCC #HTB-132) té bao bénh ung thu vii 4m tinh bd ba thu
duoc tir ATCC. Céc té bao nay dugc cho phat trién trong méi truong Leibovitz’s L-15
duoc bd sung véi 10% huyét thanh bao thai bo (FCS), 1% penixilin va streptomyxin, va
2mM L-glutamin. Té bao dugc nudi cdy phu nhd bang cach pha loang & ty 18 1:3. Nam
muoi (50) chudt gidng cai SCID (Charles River Labs), tir 5 dén 6 tuan tudi, v6i thé trong
truge didu tri trung binh 19,2 gam 1a dugc st dung. Tiém dudi da chudt SCID vao hong
bén trai bang 5 x 10° t& bao MDA-MB-468. Khi khéi u dat dén kich ¢ trung binh nim
trong khoang tr 100 dén 200mm3, thi chudt duge chia mot cach ngau nhién va tiép theo
thanh nhém d6i chimg dung ta duoc dang 1ong gdm mudi (10) chudt va nam nhém didu

tri gdm (8) chudt/nhém. Céc nhém 1a nhu sau:

T4 duoc dang 16ng (1% Pluronic, 1% PVP trong nudc cét)
5 FU 50mg/kg
Hop chét I-3 5mg/kg Thir hai (M), Thtt tw (W), Thit sau (F)

Hop chit I-3 15mg/kg, M, W, F
Hop chat I-3 25mg/kg M, W, F
Hop chét 1-3 25mg/kg M, Thit nam (Th).

T4t ca cac 1an ding déu la qua duong miéng. Cac dong vat duge cho in véi thirc
an cua loai gam nhidm Labdiet® 5053 v6 tring (dugc vo tring truéce) va nudce vo tring
duge cung cip tu do. Po khdi u cir hai ngdy mdt 1an bang vi com-pa va tinh toan thé
tich khdi u nhu (chiéu dai x chiéu rong x chiéu rong)/2. Tt ca dong vat dugc xac dinh
trong lugng hang ngay dé danh gia su khac nhau vé trong lugng trong s6 cac nhom diéu
tri va kiém tra trang thai cia dong vét. Cac dong vét bat ky thé hién su gidm 16n hon
20% trong lugng so vdi thoi diém khéi dau trong qué trinh nghién ctru dugc gy mé.
Pong vt bat ky c6 khdi u 16n hon 1500mm? theo thé tich cling dugc gay mé. Su sdng
s6t dugc ghi chép hang ngay. Cac dung dich chira lidu dung duoc pha ché méi mdi ngay.
Hop chat I-3 duoc dung & dang bdt kho lanh chira 67,8% san phém duoc véi su can
béng duoc tao ra cua Pluronic F-68 va PVP K29/32. Piéu nay dugc tao ra béng cach
hoa tan bot khé lanh ¢ ty 1€ 6,64mg/90uL trong nude vO trung va pha lodng néu can
trong ta dugc dang long (1% Pluronic F-68 va 1% PVP K29/32) trong nuGc vo trung.
T4t ca dung dich phén lidu chira Hop chét I-3 duoc phéan liéu & 0,1mL/10g. Su khac
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nhau théng ké giita cac nhém didu tri duge xac dinh bang cach st dung thir nghiém

Mann-Whitney Rank Sum hodc ANOVA véi gid tri t6i han 0,05.

Vao ngay 33 sau khi tiém, cit b6 khdi u. FIG.1 1a biéu dd vé thé tich khéi u dudi
dang ham theo thoi gian va thé hién ring Hop chat I-3 thé hién hiéu qua theo cach phu
thude lidu, tre ché khoang 60% (Smg/kg thir hai, thir tu, thir su) dén gin 100% sy phat
trién khéi u (d6i v6i ché d6 25mg/kg thr hai, thit ndm) so vé6i céc dong vat duoc diéu tri

bang ta dugce dang 16ng. Ngoai ra, Hop chit I-3 ciing duoc dung nap tt.

Khi cit bo, khéi u ciing duge nhuém mau cho protein ngin chin khéi u (TSP)
FOXO03a, IkB, va p27, va sy dinh vi nhan cua TSP dugc xac nhan béng mo hoa hoc

mién dich.

Sikc ché su ting sinh té bao va gdy déc té bao & dong té bao TNBC va Luminal

BC

Thir nghiém su tang sinh té bao CellTiter 96® AQueous One Solution (Promega)
duge str dung dé nghién ctru cac dic tinh doc té bao va gay doc té bao cua Hop chat I-3

trong cac dong té bao TNBC va luminal BC khéac nhau.

Tao hat té bao & tir 5x10° dén 1,5x10* t& bao (phu thudc vao loai té bao) trong
mdi giéng cua dia 96 giéng trong 100puL méi trudng nudi cdy mai va té bao dinh bam
dugc cho phép gin vao qua dém. Pha lodng dung dich gbc chtra hop chét trong moi
truong nudi cdy té bao dé thu dugc tam ndng do ciia mdi dwoc chat, nim trong khoang
tir InM dén 30puM va DMSO nhé hon 1% thé tich duoc sir dung lam dbi chirng 4m tinh.
Chuyén dung dich dugc chét thu dugc vao té bao. Sau 72 gidr diéu tri, 20l thude thir
CellTiter 96® Aqueous viao mdi giéng ciia cac dia thir nghiém 96 giéng va i cac dia &
37°C trong tir 1 dén 4 gid trong khi CO, 5% 4m. Sau d6, ghi chép su hép thu cia mdi
giéng & 490nm bang cach str dung dung cu doc dia 96 giéng. Trong hau hét cac truong
hop, th nghiém dugc thuc hién ba 14n va cac két quéa duoc thé hién 1a nira néng do ac
ché t6i da (ICs0). Tao biéu dd mat d6 quang hoc d6i véi ndng do hop chét va phén tich
bang cach st dung phuong trinh hdi quy phi tuyén tinh (Excel Fit) va ICso d6i v6i mdi

dong té bao bao ddi véi Hop chit I-3 duge tinh toan.
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Céc két qua cia thir nghiém tang sinh té bao duoc thé hién trong Bang 3. Cac két
qua da ching minh tinh doc té bao hiéu nghiém cta Hop chét I-3 dbi véi chin trong sb
muoi lam dong té bao BC duoc thur nghiém. Hop chit dugc xem nhu c6 hiéu luc ddi voi
dong té bao néu né co gia tri ICso nhé hon khoang 1,0uM. Cac dong té bao trong d6 Hop
chét I-3 ¢6 gia tri ICso nho hon 1,0uM duoc cho la cac dong té bao nhay, trong khi cac
dong té bao trong d6 Hop chit I-3 ¢6 gia tri ICso 16n hon 1,0uM dugce cho 1a khang dong
té bao. Bay trong sé chinh dong té bao nhay 1a TNBC. Céc phan tich bd gen dbi véi tat
ca cac dong BC cho biét rang tinh trang p53, PI3K/AKT va BRCA1 hoic 2 khong tac
dong dén tinh gy doc té bao.

Bang 3. Cac gia tri [Cso dbi véi Hop chét I-3 trong cac dong té bao ung thu vi khéac
nhau.

Dong té bao | Loai | ICso(uM) | Dong té bao Loai ICso (M)
MDA-MB-468 | BaB 0,01 HCC-1569 BaA 0,96
MDA-MB-231 | BaB 0,01 MDA-MB-157 BaB 1,3

DU4475 Lu 0,013 HS578T BaB 1,5

BT-549 BaB 0,02 BT-20 BaA 1,5

MCF12A BaB 0,15 HCC-202 Lu/HER+ 5.2
MCF10A BaB 0,18 HCC-1428 Lu 10,4
UACCS812 Lu 0,59 ZR7530 Lw/HER+ 19
HCC-1143 | BaA 0,6

Hop chat I-3 gdy chét 16 bao theo chirong trinh va ke ché sw phdt trién té bao
BC trong thoi gian dai

Kha ning ciia Hop chét I-3 gy chét té bao theo chuong trinh va trc ché su phat
trién trong thoi gian dai ctia cic dong té bao BC duoc chon 1a duoc thir nghiém.

Té bao MDA-MB-468 TNBC, DU4475 va HS578T TNBC dugc cho phoi tran
v6i ndng dd6 Hop chit I-3 niam trong khoang tir 0 dén 10uM trong 24 gio. Sau 24 giov,
toan bd phén chiét té bao protein dugc chay trén thdm tach mién dich va dugc cho phoi

trdn voi cac khang thé khang protein dugce néu trong cac FIG. tir 2A dén 2C.
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Cac FIG. tir 2A dén 2C 14 hinh anh ctia thAm tach mién dich thu duoc tr mot vai
trong s6 hau hét cac dong té bao ung thu vi khang va nhay dugc mo ta trén day, bao
gdm MDA-MB-468 TNBC, DU4475 va HS578T TNBC. Nghién ctru nay thé hién ring
Hop chét I-3 gy chét té bao theo chuong trinh trong cac dong té bao TNBC va luminal
BC nhay (MDA-MB-468 va DU4475, tuong Gng) sau 24 gid, nhu duoc chi dinh boi su
gidm trong PARP va caspaza 3, hai chat d4nh ddu gy chét té bao theo chuong trinh, va
gia tang trong PARP duoc tach va caspaza 3 dugc tach. Tréi lai, chi c6 sy gia ting khong
dang ké trong PARP duoc tach va caspaza 3 dugc tach quan sat duoc khi dong té bao
khang, HS578T, dugc xtr Iy bang Hop chét I-3.

Céc thir nghiém su phit trién trong thoi gian dai cling duoc thuc hién, trong dé
cac té bao MDA-MB-468, MDA-MB-231 va HS578T dugc xir ly bang 1uM Hop chét
[-3 va u trong 7 (HS578T) hodc 10 (MDA-MB-468 va MDA-MB-231) ngay. Khi két
thiic thir nghiém, loai bo moi trudng ra khéi té bao va nhudm té bao con lai bing mau
tim tinh thé. Nghién ctru thé hién rang Hop chét I-3 @e ché su phat trién trong thoi gian
dai ctia tit ca ba dong té bao, bao gdm ca cic dong té bao BC nhay (MDA-MB-468 va
MDA-MB-231) va khang (HS578T).

Hop chdt I-3 lam gia tang FOXO3a va IkB nhdn & dong 16 bao TNBC

Té bao MDA-MB-468 TNBC Basal A va BT-20 TNBC Basal B duoc cho phoi
tran véi DMSO hogc 1uM Hop chét I-3 trong 24 gid va sau d6 nhudm déi véi FOXO03a
hozc IxB ¢6 hoic khong c¢6 nhudém nhan DAPL. Kiém tra té bao dugc nhudm dbi véi su
dinh vi nhan. Tiép theo xtr Iy béng Hop chét I-3, ca FOX03a va IkB duogc dinh vi trong
nhan té bao, trong khi trong té bao duogc xir Iy DMSO, ca FOX03a va IkB dugc dinh vi
trong té bao chit.

Tdc dung ciia Hop chdt I-3 déi véi protein chong gdy chét té bao theo chuong

trinh va chu ky té bao & hai dong TNBC

Téc dung ciia ndng do gia ting cia Hop chét I-3 dbi véi té bao MDA-MB-468
va HS578T dugc kiém tra. Té bao MDA-MB-468 va HS578T dugc cho tiép xuc véi

ndng do gia tang ciia Hop chit I-3 trong 24 gid va téng muc protein té bao cia céc
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protein khac nhau dugc tao do biang cic khang thé khang protein dugc ké dén trong

FIG.3.

FIG.3 thé hién rang bat ké su khac nhau khoang 100 Ian trong ICso clia Hop chit
I-3 trong hai dong té bao sau 72 git (10nM dbi véi 1,5uM), s giam & MCL-1 quan sét
dugc & ca hai dong té bao trong viéc dap tng vé6i cac ndng do gia ting cla Hop chat I-
3.

Céc thir nghiém dugc mo ta trong Vi du 32 cho thdy rang su e ché cta su xuét
khau nhan qua trong gian CRM1 béi cac hop chét theo sang ché, bao gém Hop chét I-
3, gdy su dinh vi nhan va sy hoat hoa cua cac protein gen ngan chin khéi u, dan dén su
chét té bao theo chuong trinh chon loc, gy doc té bao ung thu va trc ché su phat trién
khéi u.

Vi du 33: Khang thé don dong gy ra bénh viém khép (CAIA)

Chudt BalbC dugc gan mot cach ngau nhién vao cac 10ng vao ngay dén (-1) va

mdi nhém (n=8) duoc gan vao cac nhém diéu tri duoc thé hién duéi day véi ché do sau
day:

T4 dugce dang 1ong: PO ngay 4, 6, 8, 10

Dexamethasone: 1mg/kg IP cac ngay 4, 6, 8, 10

Hop chét I-4: 4 mg/kg PO, ngay 4, 6, 8, 10

Hop chéit I-4:  7,5mg/kg PO, ngay 4, 6, 8, 10

Hop chitI-4: 15mg/kg PO, ngay 4, 6, 8, 10

Tinh trang sttc khde ctia dong vat dugc kiém tra khi dén. Chi c6 céc dong vat co
strc khoe tot duoc lam thich nghi v6i cac diéu kién phong thi nghiém va dugc st dung
trong nghién ctru. Cac dong vat duge cung cip tu do khdu phan #n dung cho dong vat
gam nhim thuong mai va tiép cén tu do vé6i nude ubng, dugc cung cip vao mdi 16ng
qua cac chai polyetylen véi cac dng udng nudc 1am bang thép khong gi. Cac diéu kién
mai truong duge kiém soat mot cach tw dong dugc thiét 1ap dé duy tri nhiét do & tir 20
dén 24°C vé6i do 4m twong ddi (RH) tir 30 dén 70%, chu ky anh sang:bong t6i 1a 12:12
va tir 10 dén 30 thay ddi khong khi/gid trong phong nghién ciru. Nhiét do, RH va chu
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ky 4nh sang dugc kiém tra hing ngay bang may tinh kiém soat. Céc dong vat dugc gin
sb nhan dang dong vat don nhét va vao Ngay 0 ctia nghién ctru, mdi dong vat nhan tiém
tinh mach dudi dich khang thé (200ul. 10mg/mL). Dich khang thé dugc cung cAp boi
MD Biosciences (Catalog #: CIA-MAB-50). Vao ngay 3, sau khi dung mAb don 18, tit
c& dong vat dugc dung LPS (200uL 0,5mg/mL) bang cach tiém trong bung lidu duy nhét
(IP). LPS dugc dung cip béi MD Biosciences (Catalog #: MDLPS.5). Chudt dugc kiém
tra d6i voi cac tin hiéu vé cac dap ung viém khép & cac khdp ngoai vi vao ngay 0. Tir
viéc khoi phat bénh, dap tmg viém khép s& dugc kiém tra vao cic ngdy nghién ctru tir 3
dén 8, 10 va 12. Céc phan Gng viém khép duge bao cdo ddi véi mdi chan theo thang

diém tir 0 dén 4 theo thu tu ting din cua tinh trAm trong.

Piém sb viém khop Thang diém
Khong c6 phan tng, binh thudong 0
Trung binh, nhung xac dinh bi d6 va sung & mit ca/cd tay hodc xut 1

hién dé va sung bi gidi han dén cac ngon riéng r&, khong quan tim

dén sé lwong ngoén bi tac dong

Do tir vira phai dén nghiém trong va sung mat ca/co tay 2
D6 va sung toan bo chan bao gém céc ngoén 3
Chi bi viém & murc toi da véi su lién quan cia da khép 4

Céc dong vat dugc phat hién trong cac diéu kién gén chét, cac dong vat bi pha
v da dbi véi chan viem khép hodc vai giam thé trong 16n hon 20% va cac dong vat thé
hién dau nguy kich va cac ddu hiéu dau nguy kich 1au dai cho chét mot cach nhan dao.
Dau nguy kich hodc dau dugc danh gia dua trén ting trudng hop bédi cac k§ thuat vién
thir nghiém dong vat. Tuy nhién mot cach van tat, cac danh gia duoc quan sat déi véi su
hién thi héa khac thuong, su tach biét so véi cac dong vat khac, sy mién cudng su dung
céc chi, phan mg bit thudong dbi v6i thao tac, sy run va dang bo. Cac dong vat duoc gay
mé nho viée x6ng CO», tiép theo lam trat khop cb. Su danh gia chi yéu dua trén cac gia
tri trung binh ddi véi viéc ghi diém s6 viém khdp va céc phép do d6 day cua chan. Su
phén tich thong ké ciing duoc thuc hién ddi véi thé trong. Khi thich hop, su phén tich
dit liéu theo ANOVA véi su phan tich Tukey post hoc duogc ap dung dé xac dinh y nghia

cua cac tac dung diéu tri.
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Nhu mot phén cua mo hinh nay, cac dong vat bi mét trong lugng mot cach nhanh
chong trong tir 5 dén 8 ngay dau tién va bit diu ting/mat trong lwong mot cach tir tix
phu thudc vao su tién trién ciia bénh. I-4 1am gia tang ty 18 tang trong luong so véi cac
nhom didu tri bang t4 dugc dang 16ng hodc cac nhom didu tri dexamethasone. FIG.4 1a
biéu dd vé thé trong trung binh d6i véi thoi gian trong céc ngay tir 0 dén 12 & chudt

viém khép gibng duc BALB/c dugc cam tng boi khang thé duoc cho vao md hinh.

Ngoai ra, cac dong vat duoc cho vao md hinh CAIA thuong bét diu thé hién cac
du hiéu ctia bénh viém khép khoang Ngay 4 va do bénh tién trién tdng s6 diém viem
khép gia ting dudi dang ham theo thoi gian. Viéce diéu tri bang Hop chit I-4 1am giam
mot cach dang ké tong diém sb khi so sanh véi ta duge dang 10ng va thé hién tac dung
phu thudc lidu. FIG.5 14 biéu dd vé tong diém sé viém khép man tinh trung binh & chan
ddi v6i thoi gian trong cac ngay tir 0 dén 12 & chudt due mic ching viém khép BALB/c

cam ung khang thé duogc trai qua qua trinh didu tri dugc chi dinh.

Vi du 34: M6 hinh cadm ing PMA

Chudt BALB/c dugc nhét vao cac léng thong khi mot cach riéng ré trong moi
truong dugc kiém soat (nhiét d6 22 + 1°C, d6 4m 70 + 5%, va chu ky 12 gior chiéu sang
/12 gid bong t6i) trong didu kién thudn loi cho dong vat. Cac chudt duge tiép can vdi
hat thirc n sin c6 trén thi trudng va nudc udng duoc duge xir Iy tia cuc tim tu do. 4
chudt duge nhdt/16ng thong khi mot cach riéng r&. Mdi chudt trong 16ng dugc nhin dang
boi dudi. 8 chudt/nhém chudt duoc phan chia ngau nhién thanh cidc nhom diéu tri khac
nhau theo thé trong. Tiép theo ngiu nhién, thé trong trung binh ddi véi tit ca cac nhom
1a tuong duong. M6 hinh nghién ctru 1a Nhom 1: Naive, 1% t4 duge dang 16ng DMSO
(tir 10 dén 30ul, mot 1an hiang ngay khu trd), Nhém 2: PMA, 1% ta duoc dang 1ong
DMSO (tir 10 dén 30ul, mot 1an hing ngay khu tri1), Nhém 3: PMA, 1-4 10mg/kg trong
PVP/Pluronics (duong miéng, M-W-F; Ngay 1- Ngay 3- Ngay 5- Ngay 7), Nhom 4:
PMA, 0,1% betamethasone — 25mg (chit chuin ddi chting) (ding khu trd mot 1an trong
ngay)

4ug Phorbol 12-myristat 13-axetat (PMA) trong 20ul. axeton dugc dung hing
ngay & tai chudt. Bt dau tir Ngay 2, PMA gdy viém da/bénh vay nén duogc biéu thi voi

su gia tang vé chi s6 hoat tinh bénh 1am sang két hop v6i d6 day cua tai gia ting, su troc
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da ctia tai-da va su gép nép clia tai-da. Cac tham sd sau day duoc danh gia: (i) do day
cua tai, (ii) su troc da dbi véi da clia tai. Diéu nay s& dua trén chi s diém s6 - 0, khong
troc da; 1, troc da it; 2, troc da vira phai; 3, tréc da nghiém trong. (iii) viéc gép nép dbi
v6i da cua tai. Diéu nay s& dua trén chi sé diém sé - 0, khong c6 gap nép; 1, gap nép
trung binh; 2, gép nép 6n hoa; 3, gip nép nguy kich, (iv) trong lugng cua tai (vao ngay
giét).

FIG.6 12 biéu db dang cot tao ra diém sb déi voi do day cua tai, su tréc da déi voi
tai va su gdp nép ctia da tai. Cac két qua thé hién ring viéc ding Hop chét I-4 qua duong
miéng & 10mg/kg 1am gidm do day trung binh cta tai theo cach ¢ ¥ nghia vé mat thong
ké so v6i ta dugc dang 16ng. Higu qua thu duoc véi I-4 ¢6 thé so véi betamethasone dbi

ching duong tinh. Ngoai ra, Hop chit I-4 ciing dugc dung nap tot.
Vi du 35: Viéc nhan biét d6i twong méi

Péi v6i thi nghiém nhén biét ddi twong mdai, cac chudt Zucker duoc dit vao
khoang thtt nghiém (kich thuéc 26" x 18" x 18"; L x W x H). Thttc #n va nudc udng
khong dugc cho phép trong khi thir nghiém. Thir nghiém c6 3 pha: a) Pha lam quen:
Chudt duge dat mot cdch don 1€ vao khoang thtr nghiém va cho phép kham pha mot
cach tu do trong 60 phut. Khoang cach da di boi ddng vat trong pha nay dugc ghi chép
bang cach sir dung phan mém theo doi (hé AnyMaze). Muc dich ciia pha nay la dé cho
chudt 1am quen véi thiét bj thir nghiém. Pha thr nghiém nay duge thue hién vao ngay 1.
b) Pha mau: Vao ngdy 2, chudt dugc dit mot cach don 1é vao khoang thir nghiém trong
3 phut va cho phép tham do mdt cach tu do khu vue thir nghiém ma chira 2 dbi tuong
md&i gidng nhau (vi dy, kim loai hinh 14p phwong, hinh tru 1am bang chét déo) dugc dinh
vi & 2 goc cua khoang thir nghiém. Khoéng cach di dugc bdi dong vat trong pha mau
nay dugc ghi chép mdt cach tu dong, cling nhu thoi gian tiéu tén boi dong vat tuong tac
v6i ddi tugng méi, bang cach st dung hé phan mém theo doi va quan sat bing mét
thuong. Su twong tac véi dbi twong duge xac dinh nhu sy tuong tac tich cuc véi miii
dong vat trong viée tiép xuc hodc & trang thai gan truc tiép voi dbi tuong. ¢) Pha thu
nghiém: 1 gio sau pha mau, chudt duoc cho trd lai mot cach don 1é vao khoang thir
nghiém trong 3 phut va cho phép tham do mot cach tu do khu vuc thtr nghiém ma chira

2 dbi twong, mot trong sd chung 12 ddi twong duge thé hién trong pha mau va ddi tuong
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md&i thi hai ma 14 don nhét vi pha thir nghiém. 2 déi twong duoc dinh & cung 2 gbc clua
khoang thir nghiém nhu duoc st dung ddi v6i pha mau. Khoang cach di duoc boi d@ng
vat trong pha thtr nghiém dugc ghi chép mot cach tu dong, cling nhu thoi gian dung baoi
dong vt tuong tic véi cac dbi twong méi va quen thudc, bang cach sir dung hé phin
mém theo ddi va quan sat bang mat. Cac diém s cia su twong tac dbi twong trong ca
pha mau va pha thir nghiém dugc ghi chép mot cach doc 1ap bai 2 ngudi quan sat. Diém
s6 cubi cung 12 diém sb khac nhau gitta mdi 1an doc. Cac diém sb wu tién cua dbi tuong
duoc thé hién 1a D1 (nghia 13 thoi gian ding dé kham ph4 dbi twong méi — thoi gian
ding dé kham phé ddi twong quen thudc; do d6 diém sb duong tinh thé hién sy uu tién
dbi twong mai), va D2 (nghia 1a D1/a + b; diém sd D1 dugc phéan chia béi toan bo thoi

gian kham pha dbi tugng).

FIG.7 mb ta bd biéu dd thé hién sy wu tién cta dbi tuong ctia chudt Zucker khong
duoc diéu tri va duoc diéu tri I-4. Dya trén FIG.7, ¢6 thé nhin théy duoc réng Hop chit
[-4 dugc dung qua duong miéng & 0,625, 1,25 va 2,5mg/kg liéu cam tng xu hudng nhan

biét dbi tuong maéi dugc cai thién ¢ cac chudt Zucker va I-4 cling duge dung nap tdt.
Vi du 36: Nghién clru cho dn & chudt Zucker béo phi

Chuét giéng duc Zucker (fa/fa) va gidng duc gdy yéu Zucker (ci hai cung cia
Charles River) ¢ 10 tudn tudi — thoi diém ma & d6 chudt Zucker fa/fa s& thé hién su hip
thu thirc 3n duoc ting cudong, khdi luong co thé va lipit trong huyét twong duoc ting
cudng so vai cac ban sao “gdy yéu” cia chiing dugc nhét mot cach don 1é vao cac 16ng
day déo va cho tap 1am quen 14 ngay. Trong khoang thoi gian nay, thé trong ctia dong
vat, su hap thu thirc an va nudce duge ghi chép hing ngay. Tt ca cac dong vat duoc cho
tiép can tu do vdi thiic dn va nude trong phong thi nghiém tiéu chuén trong qua trinh
nghién ctru. Khi céc dir li€u hép thu dudng co ban 14 ngay dugc gom lai, chudt béo phi
Zucker dugc gan thanh cdc nhom diéu tri dwa trén dit liéu duong co ban twong duong,
nghia 1a tit ca cac chudt béo phi Zucker c6 su hép thu thirc an/nude va thé trong hing
ngay tuong duong. Trong pha nay, chudt cling nhan hai lan dung ta duoc dang 1éng nhur
quen thudc vdi quy trinh phan lidu. Ngay sau pha dudng co s6, pha didu tri duoc bét
dau. Vat pham thi nghiém va ta dugc dang 16ng dugc dung & khoang 1 gid trude khi

khéi phd chu ky bong t6i. Ché do lidu thay ddi theo nhém: 5x phan liéu hang tuan 1a tir
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Thtr hai dén Thir sau. M hinh nghién ctru 1a nhu sau: Nhém A = chudt giéng duc giy
yéu Zucker, diéu tri bang ta duoc dang 1éng 5x tuan, qua dudng miéng, n=6, Nhém B =
chuot gidng duc béo phi Zucker, viée didu tri bang t4 duoc dang 16ng 5x tudn, qua duong
miéng, n=6, Nhém C = chudt giéng duc béo phi Zucker, 1-4 2,5mg/kg 5x tudn, qua

duong miéng, n=6.

Thé trong hing ngay, su hip thu thirc an va nudc ubng duge do & khoang thoi

gian cing ngay. O ngdy -1 va ngdy 7 cla pha diéu tri.

FIG.8A md ta sy hdp thu thtrc 4n Iy tich va trung binh & chudt Zucker gy yéu
va béo phi (W/O cho biét khoang thoi gian nghi). Viée dung Hop chét I-4 qua dudong
miéng & 2,5mg/kg 5X su hip thu thire an trung binh va lity tich giam hang tudn & céac

chudt béo phi (fa/fa) Zucker. Hop chit I-4 ciing dugc dung nap tét.

Fig.8B mb ta thé trong trung binh va theo phin tram & cac chudt Zucker béo phi
va gdy yéu (W/O cho biét khoang thoi gian nghi). Viéc dung I-4 qua dudong miéng &
2,5mg/kg 5X ting trong lugng giam maot cach dang ké hing tudn so véi cac dbi chiung
Zucker fa/fa. Pha rira tréi 2 ngay, su ting thé trong van giam so véi cac ddi ching

Zucker fa/fa. I-4 cling dugc dung nap tot.
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Trong khi séng ché duoc thé hién mot cach cu thé va duoc mé ta vién dan dén
cac phuong an minh hoa ctia nd, nguoi co6 hiéu biét trung binh trong linh vuc nay can
hiéu rang cic phuong 4n bién ddi khac nhau va cac ndi dung chi tiét c6 thé duoc tao ra
v& ching s& khéng nim ngoai pham vi ctia sang ché duoc bao gdm bdi cac diém yéu

cau bao ho kem theo.
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YEU CAU BAO HO
1. Hop chit c6 cong thuc I:
N—-N /NH
o) N—R?
FsC 7%
R3
CFs @,

hoac mudi dugc dung ctia no, trong do:

R! dugc chon tir hydro va metyl;

R? dugce chon tr pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, va
quinoxalin-2-yl, pyrimidin-4-yl, 1,1-dioxotetrahydrothiophen-3-yl va
xyclopropyl, trong d6 R2 tiy ¥ duoc thé bang mot hodc nhiéu phan ti thé doc
1ap duoc chon tir metyl va halogen; hoac

R! va R? cung véi cic nguyén t & gifta chiing tao thanh 4-
hydroxypiperidin-1-yl, pyrolidin-1-yl, azepan-1-yl, 4-benzylpiperazin-1-yl, 4-
etylpiperazin-1-yl, 3-hydroxyazetidin-1-yl, hodc morpholin-4-yl;

R? dugc chon tir hydro va halo; va

s\ 14 lién két don trong d6 lién két d6i cacbon-cacbon duoc lién két véi né 1a

c¢6 cau hinh (E) hoic (2).
2. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc cu tric II:
/’:>7NH

~N
'\f ) O N-R?

FsC N R

R3
CFs D),

hoac muoi dugc dung cua nd.

3. Hop chét theo diém 2, trong do:
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R! dugc chon tir hydro va metyl; va

R? duoc chon tir pyridin-2-yl, pyridin-4-yl, pyrazin-2-yl va pyrimidin-4-yl,
trong d6 R? tly y duoc thé bang phan tir thé don duoc chon tir metyl va clo;

hoac:
R! va R? ciing nhau tao thanh 4-hydroxypiperidin-1-yl.
4. Hop chat theo diém bét ky trong sd cac diém tir 1 dén 3, trong d6 R? 14 hydro.

5. Hop chét theo diém 1, hodc mudi dugc dung ciia nd, trong d6 hop chit nay c6 mot

trong sO cac cong thirc cau truc sau day:

NN N NH N N/N
FiC / N)/_O>7HN w ; b /) 0 HN
1_37 1'4,
; I/’/B g Q l ?/”N

I-6,
N/N

N-N" Y NH  N= NH N=
FiC /N/;_(}V/‘N@ \©/4/> d \_B

CF3

I-7, I1-8,
N- N NH N= N'N NH N=
; M /> N4§\:> ; yi / 0 HN \ p

1-9, I-10,
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FaC I p 0o N~<\:/)

N /

CF;

f\ll’N>/_>/-‘N\H —

CFs
I-13,
N-N o) N!I_\IIH
FsC L N/>
/,S\\O
CFs Y
I-15,

CF;
I-17,
_ NH
T;TLN 1
CF, N
I-19,
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| \
FiC N/> (0] NH FiC > 0 H N
ka N
N J Cl

CF3 N

=Z
NS

CF3
I-23, 1-24,
N-N )N N
F3C\©/Q )ﬁC}F \:H FsC T\/l ’:l)/_O>7N:
N <{ \dN q
OH
CFs cFs
[-25 hoidc 1-26.

6. Hop chét theo diém 1, hodc mudi duoc dung cua nd, trong d6 hop chét nay c6 mot

trong sO cac cong thirc cau tric sau day:

F3C\©/k )/_0>7NH N_> F3c\©/z/h/l>/_o>ﬁm©

CF3 CF3
1_3: 1'4,
N/N N
@xf R Q o 5 Iy
CF3
I-7,

N/N/_>~NH N

\@/ﬁ >IN JL_B R \@/MN)/_(}_HN—@f

CF; CFs3
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I-12, [-18,

— N
N—NWN'H NF}H /(/J
NH N- NN
’N/> 0o I >0 H{ N
N

FaC ﬁj FiC
[
SN cl

CFs CFs

I-19 hoac I-24.

7. Dugc phdm chira hop chét theo diém bat ky trong s céc diém tir 1 dén 6, hoic mubi

dugc dung cua chung, va chét mang dugc dung.

8. Dugc pham theo diém 7, trong d6 dugc pham nay con bao gom chat diéu tri thir hai
dugc chon tir cac chat hoa tri li€u, cac chat tri liéu khang the, cac chat tc ché
kinaza, cac chat tri liéu mién dich, cac chat tri liéu hocmon, cac chét tri liéu biéu

sinh, céc chat trc ché proteosom, va céc chat tri li€u chong tao mach.

9. Hop chat theo diém 1, trong d6 hop chit niy c6 cong thirc cdu trac sau:

NH
) © HN‘Q\\T\?

CF;
hodac muoi dugc dung cia nd.

10. Duoc pham chtra hgp chét theo diém 1 ¢6 cong thirc cu tric:

FsC

hoac mudi dugc dung cua n6 va chat mang dugc dung.
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11. Hop chét theo diém 1 c6 cong thirc cAu tric sau:

FaC [ 2

CF;3
hoac mudi dugc dung cua no.

12. Dugc pham chira hop chét theo diém 1 ¢6 cong thirc cu tric sau:

—_ H N/l
N’NWN‘ X

N
F4C 2 O H

CF3

hodc mudi dugc dung ciia nd va chat mang dugc dung.
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