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Linh vyc k¥ thuit dwgc dé cap

Sang ché dé cap dén hop chit sulfonamit dugc thé heteroaryl va dugc phdm
chtra hop chit nay va phuong phép st dung hop chét nay va dugc phim dé diu tri
bénh hoic tinh trang bénh qua trung gian kénh natri, nhu dong kinh va/hogc rdi loan co
giat dong kinh, cling nhu cac bénh hodc tinh trang bénh khac lién quan dén viéc diéu

hoa kénh natri.
Tinh trang ky thuat cia sidng ché

Keénh natri ¢ cdng dién ap (Nay’s) la yéu t6 quyét dinh quan trong dén kha
nang kich thich té bao & co va than kinh (Hille, B, lon Channels of Excitable
Membranes (2001), Sunderland, MA, Sinauer Associates, Inc.). Bén ddng dang cu thé
1a Nay1.1, Nayl.2, Nayl.3, va Nayl.6, chiém phdn 16n dong natri & noron ctia hé than
kinh trung wong. Nay1.3 chu yéu duoc biéu hién & dang phdi. Ngoai giai doan so sinh,
Nayl.1, Nayl.2, va Nayl.6 1a cac dong dang quan trong giup didu hoa tin hiéu noron
trong ndo (Catterall, W.A., Annual Review of Pharmacology and Toxicology (2014),

Vol. 54, pp. 317-338).

Nay1.5 duge biéu hién chi yéu & té bao co tim (Raymond, CK. et al., J. Biol.
Chem. (2004), Vol. 279, No. 44, pp. 46234-41), bao gbm tam nhi, tm that, nit xoang
nhi, nat nhi thét va soi tim Purkinje. Viéc dot bién Nayl.5 & ngudi dan dén nhiu hoi
ching loan nhip, bao gom, vi du, QT3 dai (LQT3: long QT3), hoi chimg Brugada (BS:
Brugada syndrome), khiém khuyét din truyén tim di truyén, hoi ching dot tor dot ngdt
ban dém (SUNDS: sudden unexpected nocturnal death syndrome) va hoi chimg dot tr
& tré so sinh (SIDS: sudden infant death syndrome) (Liu, H., et al, Am. J.
Pharmacogenomics (2003), Vol. 3, No. 3, pp. 173-9). Li¢u phép phong bé kénh natri

da duoc str dung rong rai trong viéc diéu tri roi loan nhip tim.

Dong kinh 13 tinh trang dic trung boi kha néng kich thich ddng bd qui mirc
trong ndo phat sinh khi tin hiéu uc ché va tin hiéu kich thich trong ndo mét di su can
bang hiém hoi. Diéu nay c6 thé xay ra do sy kich thich qua mirc, hodc thiéu trc ché.
Dot bién trong gen mi hda kénh Nay lién quan dén ca hai loai mét cin bang.
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Nayl.1 duogce x4c dinh 14 dong dang Nay ch yéu ctia té bao than kinh trung gian
trc ché (Yu, F.H. et al., Nat. Neurosci. (2006), Vol. 9, pp. 1142-1149). Céc té bao than
kinh trung gian nay lién hop than kinh v6i nhiéu noron khac, bao gém céc noron
glutamat kich thich. Dién thé hoat dong trong té bao than kinh trung gian gay ra su giai
phong chét din truyén than kinh GABA trén cac noron khic, qua phén cuc ching va
do d6 lam giam kich thich. Viéc nay dan dén phan hoi tiéu cuc cho phép truyén tin
hiéu co kiém so4t va ngin chin tin hiéu khu trd khong mo rong thanh song kich thich
lan truyén trén ving néo 16n. Do vai trd quan trong nay ¢ té bao than kinh trung gian
trc ché, dot bién lam suy giam chtc ning kénh Nayl.1 c6 thé din dén cac noron do
khong thé hoat hoa va giai phong GABA (Ogiwara, L. et al., J. Neurosci. (2007), Vol.
27, pp. 5903-5914; Martin, M.S. et al., J. Biol. Chem. (2010), Vol. 285, pp. 9823-
9834; Cheah, C.S. et al., Channels (Austin) (2013), Vol. 7, pp. 468-472; and Dutton,
S.B. ef al., (2013), Vol. 49, pp. 211-220). Két qua 1a lam mét di tin hiéu uc ché cta
nio va khong thé ¢ kha ning kich thich ctia noron glutamat. Viée khong c6 té bao
than kinh trung gian trc ché c6 thé din dén dbt chay dong bd khong 6n dinh trén quy

md rdng clia noron qua cac ving ctia ndo (dong kinh).

Dot bién trong gen mi héa Nayl.1 (SCN1A) duoc chia thanh hai loai 16n, d6 1a
dot bién gdy ra dong kinh toan thadn cdng vé1 cac con co giat do st (GEFS+:
generalized epilepsy with febrile seizures plus) va dot bién gdy ra dong kinh co
nghiém trong & tré nhd (SMEL: severe myoclonic epilepsy of infancy), con duge goi la
hoi ching Dravet hay bénh ndo dong kinh ¢ tré so sinh 6 (EIEE6: ecarly infantile
epileptic encephalopathy) (McKusik, V.K. er al., 4 Epileptic Encephalopathy, Early
Infantile 6, EIEE6 (2012), Online Mendelian Inheritance in Man: John Hopkins
University). Dot bién SMEI 1a dot bién chi phdi thé nhi€m sic di hop tir va thuong
dugc gay ra boi viée khuyét doan hodc cit bét gen dan dén kénh co it hodc khong co
chitc ning. Dot bién phat sinh tir dAu, hodc trong mot s6 truomg hop cho thdy rang phat
sinh & cac cip bd me khong c6 triéu chimg (Tuncer, F.N. et al., Epilepsy Research
(2015), Vol. 113, pp. 5-10). Bénh nhén dugc sinh ra binh thudong vé& mit kiéu hinh va
dap ung cac méc phét tridn cho dén khi bét dau xut hién cac con co giat, phd bién &
d6 tudi tir 6 thang dén 1 nam. Thoi diém khoi phat nay duoc cho la két qua cta viéc
giam binh thuong bidu hién ctia ddng dang phdi Nay1.3 va tang tring hop cia Nayl. 1.
Khi kénh Nayl.1 khong dat dén méc binh thuong, kiéu hinh dwoc thé hién (Cheah,
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C.S. et al., Channels (Austin) (2013), Vol. 7, pp. 468-472). Con co gidt ban dau
thuong duoc khai phat bing s6t va c6 thé biéu hién dudi dang trang thai dong kinh.
Con co giét tiép tuc va ting dén vé tin sut va mirc d§ nghiém trong trong vai ndm dAu
doi va c6 thé dat tAn sudt trén 100 con mot ngay. Con co giat co thé duoc khéi phat
bang s6t hodc c6 thé tu phat sinh dong thoi khong rd nguyén nhan. Sau khi con co giat
khoi phat, bénh nhan bit dau bo 15 cac mde phat trién va céc khiém khuyét vé hanh vi
va nhan thic bét du tich lity dang ké (Dravet, C. and Oguni, H., Handbook of Clinical
Neurology (2013), Vol. 111, pp. 627-633). Khoang 80 dén 85% bénh nhan méc hoi
chimg Dravet dugc chan doan kiéu hinh duogc cho la c6 nguyén nhin dot bién &
SCN1A, trong khi 15-20% cac bénh nhan khac c6 cac dot bién khac hoic 1a c6 cin
nguyén khong xac dinh. Ty 1& tr vong dot ngét khong rd nguyén nhan (SUDEP:
sudden unexplained death) & bénh nhan SMEIL v6i udc tinh khoang 37% bénh nhan tr
vong bdi SUDEP, nhung co ché ctua két qua nghiém trong nay van chua 18 rang
(Massey, C.A., et al., Nature Reviews Neurology (2014), Vol. 10, pp. 271-282). Thube
chéng dong kinh hiru ich v& mit 14m sang nham dich kénh natri ¢6 cdng dién ap khong
chon loc, nhu carbamazepin va phenytoin, chéng chi dinh cho bénh nhdn SMEI vi c6
thé 1am trdm trong thém con co gidt & cac bénh nhén nay (Wilmshurst, J.M. ez al.,
Epilepsia (2015), Vol. 56, pp. 1185-1197). Diéu nay duoc udc doan 1a do bénh nhan

khong thé chiu dung dugc viéc giam chirc nang Nay1.1.

GEFS+ thuong dugc gdy ra boi dot bién SCN1A nhim nghia gay ra rdi loan
chtic ning kénh tuong déi nhe, phu hop vai cac kidu hinh co giat twong di nhe hon.
Mot sb lugng 16n va ngdy cang tang clia cic dot bién da duoc xac dinh, va ca dd
nghiém trong va do thdm nhép cua kiéu hinh khac nhau dang ké. Nhiéu bénh nhan
GEFS+ phat trién nhanh hon kiéu hinh co giat, tuy nhién khong phéi 12 tét ca, va bénh
nhan GEFS+ méc dong kinh tir nho d& bi mic dong kinh khi truong thanh hon so véi
dan sb chung. Dot bién gay ra sy thiéu hut & cac gen khéc lién quan dén viéc truyén tin
hidu GABA-ergic, nhu SCN1B ma héa khéi don vi phu b tro kénh natri va GABRG2
mé héa khédi don vi phu cia thu thé GABAA ciing c6 thé lam phat sinh GEFS+
(Helbig, L., Seminars in Neurology (2015) Vol. 35, pp. 288-292).

Chuot chuyén gen di dugc phat trién chira dot bién tuong tu v&i dot bién da
dugc x4c dinh & bénh nhan SMEI va bénh nhan GEFS+. Trong ca hai truong hop,

chuét sao chép t6t kiéu hinh clia nguoi, mic di sy tham nhép cua kidu hinh nay c6 thé
3
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duoc tac dong dang ké boi nén tang di truyén. Mot s6 ching chudt dung nap dot bién
nay tuong dbi tét, trong khi cac ching khac véi dot bién tuong tu co thé gay ra kiéu
hinh co giat manh. Céc khac biét nay dugc cho la do mitc d6 biéu hién khac nhau cia
cac gen khac didu bién kiéu hinh kich thich (Miller, A.R. et al., Genes, Brain, and
Behavior (2014), Vol. 13, pp. 163-172; Mistry, A.M. et al., Neurobiology of Disease
(2014), Vol. 65, pp. 1-11; and Hawkins, N.A. et al., Epilepsy Research (2016), Vol.
119, pp. 20-23).

Trong ndo, Nayl.2 va Nayl.6 dugc biéu hién chil yéu & noron glutamat kich
thich. Ca hai kénh déu diac biét day dic trong phan doan hoat dong ban dau (AIS:
action initial segment), vung noron 1ién k& véi than té bao noron dong vai tro déu vao
tich hop va lan truyén dién thé hoat dong ban dau dén than té bao va cac dudi gai ¢ xa
(Royeck, M. et al., J. Neurophysiol. (2008), Vol. 100, pp. 2361-2380; Vega, A.V. et
al., Neurosci. Lett. (2008), Vol. 442, pp. 69-73; va Hu, W. et al., Nat. Neurosci.
(2009), Vol. 12, pp. 996-1002). Nayl.6 c6 xu huéng khu tra day dac ddc bigt & AIS
s6m (0 xa than té bao) trong d6 n6 dugc cho la hoat dong d4 khoi mao dién thé hoat
d6ng. Nayl.2 khu trt cao hon & phén doan ctia AIS gin than té bao nhat. Dot bién & ca
SCN2A (Nay1.2) va SCN8A (Nayl.6) duoc lién két v4i dong kinh va cham nhén thuc.
Téac dong cta dot bién da dang ca & muc do tac dong lén chirc nang kénh va trén kiéu
hinh cua bénh nhan. Ca Nayl.2 va Nayl.6 cling duoc biéu hién & noron ngoai bién.
Nayl.6 dic biét day dic & nut Ranvier ctia noron c6 bao myelin, trong d6 no6 rat quan

trong dé duy tri viéc din truyén va truyen tin hiéu noron toc dd cao.

Chi mot sé it dot bién Nayl.2 duge mé ta, nhung dugc lién két chu yéu voi
bénh 1y hoc hé thdn kinh trung wong, dic biét la dong kinh (Kearney, J.A. et al.,
Neuroscience (2001), Vol. 102, pp. 307-317; Zerem, A. et al., European Journal of
Paediatric Neurology : EJPN : Official Journal of the European Paediatric Neurology
Society (2014), Vol. 18, pp. 567-571; Fukasawa, T. et al., Brain & Development
(2015), Vol. 37, pp. 631-634; Howell, K.B. et al., Neurology (2015), Vol. 85, pp. 958-
966; Saitoh, M. et al., Epilepsy Research (2015), Vol. 117, pp. 1-6; Samanta, D. et al.,
Acta Neurologica Belgica (2015), Vol. 115, pp. 773-776; Carroll, L.S. et al.,
Psychiatric Genetics (2016), Vol. 26, pp. 60-65; and Schwarz, N. et al., Journal of
Neurology (2016), Vol. 263, pp. 334-343). Dot bién dong kinh dugc cho 1a cha yéu do
dot bién chic ning, nghia 13 ching din dén viéc gia ting luong dong natri va nhd do
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gia ting kha nang kich thich. Viéc chimg minh téc dong cua chuc nang kénh in vivo
ngoai viéc nghi ngd hop ly 1a thach thirc va mot s6 dot bién nay con cb thé dan dén

viéc mat ki€u hinh chtrc nang.

Dot bién & SCNSA twong tu dugce bao cdo la thé hién khoang gia ting va mét di
cac hiéu qua chtic ning v6i kénh Nayl.6, mic du véi Nay1.6 thi hiu hét dot bién da
thuc hién cé lién quan dén viéc gia ting kiéu hinh chtc ning. Dot bién & Nayl.6 dugc
lién két voi dong kinh va rdi loan phé tu ky (Trudeau, MM. et al., Journal of Medical
Genetics (2006), Vol. 43, pp. 527-530; Veeramah, K.R. ef al., Am. J. Hum. Genet.
(2012), Vol. 90, pp. 502-510; Vaher, U. et al., Journal of Child Neurology (2013); de
Kovel, C.G. et al., Epilepsy Research (2014); Estacion, M. et al., Neurobiology of
Disease (2014), Vol. 69, pp.117-123; Ohba, C. et al., Epilepsia (2014), Vol. 55, pp.
994-1000; Wagnon, J.L. ef al., Human Molecular Genetics (2014); Kong, W. et al.,
Epilepsia (2015), Vol. 56, pp. 431-438; and Larsen, J. et al., Neurology (2015), Vol.
84, pp. 480-489). Bénh nhan dot bién SCNSA duge mé ta rd nhét c6 hoi chimg duge
biét 12 bénh ndo dong kinh & tré so sinh sém, 13 (EIEE13). Hon 100 bénh nhan
EIEE13 d3 dugc xac dinh. Bénh nhan thuong cé biéu hién co giat kho chita tir khi sinh
ra dén 18 thang tudi. Bénh nhan cham phat trién va chdm nhén thire, va suy gidm van
dong thuong lién quan dén giam truong lyc co mén tinh. Bénh nhéan bi tac dong
nghiém trong nhét khong bao git di kha nang didu khién van dong dé di lai. Nhiéu
nguoi khong thé néi duoc. Céc kiéu hinh it nghiém trong hon hoc cach di lai va néi
chuyén nhung bi suy giam van dong va bo 15 cac cot mbe vé nhan thirc va xa hoi. Hau
hét cac dot bién di x4c dinh 1a dot bién nhdm nghia, va tac dong chirc nang cu thé cta
dot bién duoc cho la gop phén vao su bién dbi kiéu hinh, mic du nén tang di truyén
cling c6 thé lién quan (Larsen, J. ef al., Neurology (2015), Vol. 84, pp. 480-489). Trai
nguoc véi bénh nhan SMEI, bang chimg chinh xac cho thdy thudc chbng dong kinh
nhim dich kénh natri c6 cong dién &p khong chon loc c6 thé cai thién tridu chimg &
bénh nhan EIEE13, mic du khéng cé thir nghiém lJam sang co kiém soat nao duoc
hoan thanh (Boerma, R.S. er al., Neurotherapeutics: The Journal of the American
Society for Experimental NeuroTherapeutics (2016), Vol. 13, pp. 192-197). Miéc du
phenytoin dudng nhu mang lai hi€u qua cho bénh nhan EIEE13, nhung né cé gia
thanh dat. Hiéu qua chi dat duoc & liéu cao trong d6 tac dung phu ddng ké dugc dung
nap chi vi bénh nhin dang rat cAn. Tac dung phu thuong lién quan dén liéu phap
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phenytoin bao gdm hoai tir gan, tang 16ng téc, lo ling, run tay, t& cong, hoa mét, budn
ngu, run réy, trAm cam, 14 14n, mét mdi, tdo bon, chong mat, mét diéu hoa, thay dbi
trang thai tinh than, nhugc co, thay d6i cam xuc, bdn chén, cau gét, va kich dong.
Duong nhu thubc nhim dich chon loc dn Nay1.6 sé& gilt dugc hiéu qua trong khi giam

ganh nang tac dung phu cua ching.

Viée mét cac dot bién chire nang & SCN8A & chudt din dén kiéu hinh da biét la
bénh thoai hoa bé mat than séng van dong (med: motor endplate disease) va nhiéu dot
bién va kidu hinh duoc lién két voi ving gen med trude khi xac dinh gen SCN8A
(Burgess, D.L. et al., Nat. Genet. (1995), Vol. 10, pp. 461-465). Chudt co dot bién
SCNSA™H ¢4 cac muc do giam truong luc co khac nhau, phu hop véi mtc do réi loan
chtic ndng Nayl.6. Chudt c6 SCN8A™° ¢6 kénh Nayl.6 bi mét chirc ning, nhung
khong bi vé hiéu, kiéu hinh. Chudt c6 SCN8A™? va SCNA™ W c kha ning chéng
lai con co giat dugc gy ra boi tdn thuong héa hoc (flurotyl, axit kainic, va picrotoxin)
(Martin, M.S. et al., Human Molecular Genetics (2007), Vol. 16, pp. 2892-2899;
Hawkins, N.A. et al., Neurobiology of Disease (2011), Vol. 41, pp. 655-660; va
Makinson, C.D. et al., Neurobiology of Disease (2014), Vol. 68, pp. 16-25). Ky la 1a,
khi chudt c6 SCN8A™Y° duge lai véi chudt dot bién SCNIA™! dé tao ra chudt la di
hop tit vé ca alen SCN1A™! va alen SCN8A™°, chudt dot bién kép c¢6 nhidu kiéu
hinh co giat va nhan thitc dugc cai thién hon chudt chi c6 dot bién SCN1A™! (Martin,
M.S. et al., Human Molecular Genetics (2007), Vol. 16, pp. 2892-2899). Cac con
chuét nay c6 ti 1 co giat tu phat va ti 1¢ tir vong twong tu chuét kiéu dai va ngudng co

giat cua chung sau ton thuong héa hoc cling tang 1én. Két qua tuong tu xay ra khi lai

chudt c6 dot bién SCN1A nhim nghia (hinh miu cho GEFS+) va chudt mét dot bién:

chitc ning SCN8A. Viéc co alen don SCN8AMedi® hao vé& chudt miu GEFS+ khoi cac
con co giat va chét sém (Hawkins, N.A. et al., Neurobiology of Disease (2011), Vol.
41, pp. 655-660). Kha ning loai bd SCN8A d¢ cai thién kha néng chéng co giat khong
bi gi6i han & viéc loai bo trong do gen Véng mit hoan toan trong toan bd qué trinh phat
trién ctia dong vat. Viéc loai bd SCN8A & chudt trudng thanh hoan toan hodc cu thé &
hai ma thdng qua cich tiép can loai bo cam tmg CRE-LOX cling cai thién kha nang
chéng lai cac con co gidt do dién hodc héa hoc Makinson giy ra, C.D. et al.,
Neurobiology of Disease (2014), Vol. 68, pp. 16-25). Céc dir liéu nay cho thdy rang
viéc uc ché truyén tin hiéu trc ché do dong Na vaorl.1 gidm géy ra co thé duoc bu lai,
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it nhat mot phén, bang cach uc ché viéc truyén tin hiéu kich thich théng qua giam dong

Na vaorl.6.

Déi khéng kénh natri c6 cong dién ap 1a co ché chung nhét cia thude chéng
dong kinh (AED: antiepileptic drug) duoc ké don rong rai (Ochoa, J.R. et al., Sodium
Channel Blockers. In: Antiepileptic Drugs (2016), Vol. (Benbadis, S., ed) Medscape
News & Perspectives). Tit ca Carbamazepin, Eslicarbazepin, Oxcarbazepin,
Lacosamit, Lamotrigin, Phenytoin, Rufinamit va Zonisamit duoc cho 1a hoat dong chu
yéu bang cach phong bé chiic nang d6 cta kénh Nay. Mac du co ché hoat dong dugc
gia dinh, cac thubc nay tuong dbi pha tap. Chung phong bé tht ca cac dong dang kénh
Nay khong phan biét, do d6 khdi Nayl.1 dugc cho la s& gdy co giat. Khéi Nayl.6, va
6 thé khéi Nayl.2, s& 1a chat chdng co giat. Ngoai cac kénh natri, cac hop chat nay
cling phong bé cac dich khac, bao gbm kénh canxi c6 cdng dién ap. Chét d6i khang
Nay ¢6 lua chon du phong Nayl.1 va cic thy thé ngoai dich duge ky vong la c6 hidu
qua va chi sb tri liéu cai thién so véi thube phong bé Nay hién cé.

Do d6, nhu ciu y té chua duoc dép ung dé diéu tri dong kinh va cac trang thai
bénh 1y lién quan dén Nay1.6 khac hi¢u qua va khong c6 tac dung phu bét 1¢i do viée
phong bé cac kénh natri khac nhu Nayl.1 va/hodc Nayl.5. Sang ché @& xuét phuong
phap dé dap ung cac nhu ciu quan trong nay.

Bén chit ky thuit cia siang ché

Sang ché d& xuht hop chét sulfonamit dugc thé heteroaryl va duoc pham chta
hop chit nay va phuong phap st dung hop chét nay va duoc phim theo sang ché dé
diéu tri bénh hoic tinh trang bénh lién quan dén hoat dong ctia kénh natri c6 cdng dién
ap, cu thé 13, hoat dong Nay1.6, nhw dong kinh va/hogc rdi loan co giat dong kinh.

Do d6, trong mot khia canh, sang ché d& xuét hop chit sulfonamit duoc thé

heteroaryl c6 cong thic (I):

R ﬁ R2
/
R3 N S—NH (M
; H@g .

trong do:
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(R%)n (R%), R “ S
o+ Hhe AL T
N™ N
la —N , N=— R \:./ R (Re)n ,
S N
7
S (R6)n’ (Rs)n S , R® R® ,

moin la 1 hodc 2;

R! 13 aryl tuy y duoc thé, heteroaryl mdt vong tiy y duoc thé hoic heteroaryl hai vong

hodc

tuy y duoc thé;
R2 1a N-heteroaryl c6 5 canh tuy y duoc thé hodc N-heteroaryl 6 canh tury y dugc thé;
mdi R3 va R* doc 1ap 1a hydro hodc alkyl;

m&i RS va RS doc 1ap 1a hydro, alkyl, halo, haloalkyl, xycloalkyl tuy y duoc thé, xyano
hozc -OR’;

R’ 14 hydro, alkyl hodc haloalkyl;

dudi dang chét ddng phén lap thé, chat ddng phan d6i anh hogc chét hd bién riéng cua

n6 hodc hdn hop ctia ching; hodc mudi duge dung, solvat hogc tién duge chat cua no.

Hop chét theo sang ché, 1a hop chat c6 cong thie (I) nhu duge mb ta 6 trén,
dudi dang chat ddng phan 14p thé, chit déng phan d6i anh hodc chat hd bién cta ching
hodc hén hop ctia chiing; hodc dudi dang mudi duoc dung, solvat hodc tién duoc chét
ctia ching, hitu ich trong viéc didu tri bénh hodc tinh trang bénh li€n quan dén kénh
natri c6 cong dién ap, t4t hon 1a Nay1,6. Tét hon 13, hop chét theo sang ché 1a chat tic
ché Nay1.6. Tét hon nita 13, hop chét theo sang ché thé hién tinh chon loc viéc tic ché
Nayl.6 so voi viée te ché Nayl.5 va/hoic Nayl.1. Khong bi rang budc boi ly thuyét,
tinh chon loc nay duoc cho 1a ¢6 lgi dé giam tac dung phu bét ky co thé lién quan dén

viéc tic ché Nayl.5 va/hodc Nayl.1.
Theo khia canh khéc, sang ché dé xuit duoc phém chira t4 duoc duge dung va
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hop chét c6 cong thirc (I), nhu dugc md ta & trén, dudi dang chit déng phan lap thé,
chét ddng phan ddi anh hoic chat hd bién cta chung hoic hon hop cua ching, hodc

mubi duoc dung, solvat hoc tién dugc chat cua chung.

Theo khia canh khac, sing ché mo ta phuong phap diéu tri bénh qua trung gian
kénh natri hodc tinh trang bénh & dong vat c6 vi, trong d6 phuong phép bao gém viéce
st dung cho dong vat co6 va can diéu tri lugng hitu hiéu diéu tri cia hop chét theo sang
ché, nhu d3 néu trén day, dudi dang chét déng phan 1ap thé, chit ddng phan déi anh
hodc chit hd bién cua ching hodc hdn hop cua ching, hodc mudi duoc dung, solvat
hodc tién dugc chét cua ching, hodc dugc phém chira lugng hitu hiéu diéu tri cua hop
chét theo sang ché, nhu da néu trén déy, dudi dang chét ddng phan 1ap thé, chit dong
phéan d6i anh hodc chét hd bién cta ching hodc hdn hop ctia chung, hodc mudi duogc

dung, solvat hodc tién duoc chét cua chung, va ta duge duge dung.

Theo khia canh khac, sang ché md ta phuong phap diéu tri dong kinh va/hodc
161 loan co giat dong kinh & dong vat co v, t5t hon 14 nguoi, trong d6 phuong phap
bao gém viéc st dung cho dong vét c6 vu can diéu tri luong hitu hiéu diéu tri cta hop
chét theo sang ché, nhu da néu trén déy, dudi dang chét ddng phén lap thé, chét dong
phan dbi anh hodc chit hd bién cta chiing hodc hdn hop cua chung, hodc mubi dugc
dung, solvat hoac tién duoc chat ctia ching, hodc dugc phém chtrta luong hitu hiéu
diéu tri cia hop chit theo sang ché, nhu d3 néu trén day, dudi dang chét ddng phan 1ap
thé, chit ddng phan dbi anh hodc chét hd bién cta chung hodc hdn hop cia ching,

hodc mudi duoc dung, solvat hodc tién duge chat ctia ching, va ta dugc duoc dung.

Theo khia canh khéc, sang ché m6 ta phuong phap diéu tri hodc lam giam bot
muc dd nghiém trong cua bénh, tinh trang bénh, hodc 161 loan & ddng vat c6 vu trong
d6 hoat dong hodc qué hoat dong ctia Nayl.6 c6 lién quan dén bénh, tinh trang bénh
hodc rdi loan, trong d6 phuong phéap nay bao gém viéc st dung cho dong vat co va can
didu trj luong hiru hiéu diéu trj ciia hop chét theo sang ché, nhu da néu trén day, dudi
dang chét dong phan 1ap thé, chit ddng phan d6i anh hozic chat hd bién clia chung hoac
hdn hop cta chung, hodc mudi duoc dung, solvat hoac tién duoc chét cta ching, hodc
dugc phdm chira lugng hitu hiéu diéu tri cta hop chét theo sang ché, nhu di néu trén
day, dudi dang chét dong phan 1ap thé, chat dong phan d6i anh hodc chét hd bién ctia

ching hodc hdn hop cua ching, hodc mudi duge dung, solvat hodc tién dugc chat cta
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ching, va ta duoc dugce dung.

Theo khia canh khac, sang ché mo ta phuong phap diéu tri hodc cai thién,
khong phai ngin ngtra, dong kinh va/hodc roi loan co giat dong kinh & dong vat c6 v,
trong d6 phuong phéap nay bao gdm viée st dung cho dong vat ¢ vu can diéu tri luong
hitu hiéu diéu tri ctia hop chat theo sang ché, nhu d3 néu trén day, dudi dang chét dong
phan 13p thé, cht ddng phan ddi anh hodc chit hd bién ctia chung hozc hdn hop cta
chung, hodc mudi dugc dung, solvat hodc tién dugc chit cua ching, hodc dugc phém
chira luong hitu hiéu didu tri cha hop chét theo sang ché, nhu di néu trén diy, dudi
dang chit ddng phan 1ap thé, chit ddng phan d6i anh hodc chat hd bién cua chung hodc
hdn hop ctia chiing, hodc mudi duge dung, solvat hogc tién dugc chét cia ching, va ta

duoc duoc dung.

Theo khia canh khéc, sang ché dé xuét phuong phéap diéu ché hop chit theo
sang ché, nhu da néu trén day, dudi dang chit ddng phén lap thé, chit dong phan dbi
anh hodc chat hd bién cta ching hodc hdn hop cua ching, hodc mudi duoc dung,
solvat hodc tién dugc chit cua ching, hodc dugc phém chtta lugng hitu hiéu diéu tri
ctia hop chat theo sang ché, nhu da néu trén day, dudi dang chét ddng phan lap theé,
chét déng phan d6i anh hodc chét hd bién clia ching hodc hdn hop cta ching, hodc

mubi duoc dung, solvat hodc tién duoc chat cua ching, va ta dugce dugc dung.

Theo khia canh khéc, sang ché mo6 ta lidu phap dugc phim két hop v&i mot
hoac nhiéu hop chét khéac theo sang ché hoic mdt hodc nhiéu liéu phap duoc chép
nhan khéac hodc dudi dang hdn hop bét ky cua ching dé tang hiéu lyc cua liéu phap
thudc hién tai ho#c trong tuong lai hodc dé giam tac dung phu lién quan dén liéu phap
dugc chip nhan. Theo mot phuong 4n, sng ché d& xuét dugc pham két hop vé6i hop
chit theo sang ché véi liéu phap dd duoc xdy dung hodc trong tuong lai cho chi dinh

duoc liét ké trong ban md ta nay.

Theo khia canh khéc, sang ché dé xuét phuong phép tc ché chon loc kénh natri
¢6 cbng dién ap thir nhit & dong vat ¢6 vu trén kénh natri c6 cdng dién &p thi hai,
trong d6 phuong phap nay bao gdm viéc s dung cho dong vat c6 vu luong Grc ché cua
hop chét theo sdng ché, nhu d3 néu trén day, dudi dang chét ddng phan 1ap thé, chat
dong phan d6i anh hodc chat hd bién clia ching hodc hdn hop cua chung, hodc mubi

duoc dung, solvat hodc tién duoc chit cia ching, hodc dugc phém chira luong uc ché
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ctia hop chat theo sang ché, nhu d3 néu trén day, dudi dang chit déng phan 1ap thé,
chét déng phan d6i anh hodc chét hd bién ctia ching hoic hén hop cta ching, hodc

mubi duoc dung, solvat hogc tién duoc chat cuia chung, va ta duoc duoc dung.

Theo khia canh khéc, sang ché mé ta viéc st dung hop chét theo sang ché, nhu
d3 néu trén day, dudi dang chét ddng phén lap thé, chat ddng phan dbi anh hodc chat
h3 bién cua ching hodc hdn hop cia ching, hode mudi dugc dung, solvat hodc tién
duoc chit cia ching, hodc viée st dung dugc phdm chira ta duge duge dung va hop
chét theo sang ché, nhu d4 néu trén day, dudi dang chét ddng phan lap thé, chit dong
phéan d6i anh hodc chét hd bién ctia chung hodc hdn hop cta chung, hodc mudi duge
dung, solvat hodc tién duoc chét cta ching, trong bao ché thubc dé diéu tri bénh hodc
tinh trang bénh lién quan dén hoat dong cta kénh natri ¢ cong dién 4p, t6t hon 1a
Nayl.6, 6 dong vat cé vi va t8t hon 1a trong d6 bénh hodc tinh trang bénh la dong kinh

va/hodc rdi loan co giat dong kinh.
MG ta chi tiét sang ché
Dinh nghia

Mot s& nhém héa hoc duge goi tén trong ban mo ta nay cé thé duoc dat trude
bing ky hidu téc ky biéu thi tong s6 nguyén tir cacbon dugc tim thdy trong nhém hoa
hoc dugc chi dinh. Vi dy, C7-Ci2 alkyl m6 t& nhom alkyl, nhu duoc dinh nghia ¢ dudi,
c6 tong sb tir 7 dén 12 nguyén tir cacbon, va Cs-Ci2 xycloalkylalkyl mo ta nhom
xycloalkylalkyl, nhu dugc dinh nghia ¢ dudi, c6 téng s tlr 4 dén 12 nguyén t cacbon.
Téng s6 cacbon trong ky hiéu tdc ky khong bao gdm cacbon ma c6 thé ton tai trong

nhom thé ctia nhom duge mo ta.

Ngoai cac didu da dugc dé cap & trén, nhu duoc st dung trong ban mo ta nay va
cac di€m yéu cu bao hd kém theo, trir khi duoc quy dinh ngugc lai, cac thuat ngit sau

day c6 nghia duoc chi dinh:

"Alkyl” dé chi gdc hydrocacbon mach thing hodc mach nhanh chi bao gbm
nguyén tir cacbon va hydro, khong chua thanh phén khong bdo hoa, c6 tir mot dén
mudi hai nguyén tir cacbon, tbt hon 1a tr mot dén tdm nguyén tir cacbon, t6t hon nita
13 tir mot dén sau nguyén tir cacbon, va duoc gan voi phin con lai ctia phén tir béang

lien két don, vi du, metyl, etyl, n-propyl, 1-metyletyl (iso-propyl), n-butyl, n-pentyl,
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1,1-dimetyletyl (z-butyl), 3-metylhexyl, 2-metylhexyl, va tuong tu. Khi dugc néu cu
thé trong ban m6 ta nay, nhém alkyl c6 thé tiy y dugc thé bing mot trong cac nhom
sau day: alkyl, alkenyl, halo, haloalkenyl, xyano, nitro, aryl, xycloalkyl, heteroxyclyl,
heteroaryl, oxo, trimetylsilanyl, -OR%, -OC(0)-R?, -N(R*), -C(O)R%, -C(O)OR%,
-C(ON(R?),, -N(R?)C(O)ORZ, N(R2)C(0)R%, -N(R¥)S(O),R* (trong d6 p la tir 1
dn 2), -S(0),0R? (trong d6 p la tir 1 dén 2), -S(O)R* (trong do t 1a tir 0 dén 2), va
-S(0),N(R2, (trong d6 p 1a tir 1 dén 2) trong d6 mdi R?° ddc 1ap 1a hydro, alkyl,
haloalkyl, xycloalkyl, xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl,
heteroaryl hodc heteroarylalkyl; va mdi R2 1a alkyl, haloalkyl, xycloalkyl,
xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl hodc
heteroarylalkyl.

"Alkenyl” d& chi nhém gbc hydrocacbon mach théng hodc mach nhanh chi bao
gdm nguyén tir cacbon va hydro, chua it nhat mot lién két ddi, c6 tir hai dén muoi hai
nguyén ti cacbon, t5t hon 1a tir hai dén tdm nguyén t cacbon va dugc gén voi phan
con lai cla phéan tur bing lién két don, vi du, etenyl, prop-1-enyl, but-1-enyl,
pent-1-enyl, penta-1,4-dienyl, va tuong tu. Khi dugc néu cu thé trong ban mo ta nay,
nhém alkenyl ¢6 thé tiy y duoc thé bang mot trong cac nhom sau day: halo, xyano,
nitro, aryl, xycloalkyl, heteroxyclyl, heteroaryl, oxo, trimetylsilanyl, -OR?’, -OC(O)-
R2,  N(R¥?),, -C(O)R¥, -C(O)OR®,  -C(O)N(R"),, N(R*)C(O)OR?%,
N(R2)C(0)R%, -N(R?*)S(O)pR** (trong d6 p 1a tir 1 dén 2), -S(0),OR?* (trong do p la
1 dén 2), -S(OXR? (trong d6 t 1a tix 0 dén 2), va -S(O)N(R*)2 (trong d6 p la tir 1 dén
2) trong d6 mdi R doc lap la hydro, alkyl, haloalkyl, xycloalkyl, xycloalkylalkyl,
aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl hodc heteroarylalkyl; va moi
R%2 1a alkyl, haloalkyl, xycloalkyl, xycloalkylalkyl, aryl, aralkyl, heteroxyclyl,
heteroxyclylalkyl, heteroaryl hodc heteroarylalky]l.

"Alkylen" hodc "mach alkylen” dé chi mach hydrocacbon hoa tri hai mach
thang hodc mach nhanh lién két phan con lai cia phan tir véi nhom gde hogc lién két
hai phan ctia phén t, chi bao gdm cacbon va hydro, khong chira thanh phan khéong
bio hoa va c6 tir mdt dén muoi hai nguyén tir cacbon, vi du, metylen, etylen, propylen,
n-butylen, va tuong tu. Mach alkylen c6 thé tily y chira mot hodc nhiéu nguyén ti khac
loai trong d6 cacbon trong mach alkylen dugc thay thé bang nguyén tir khac loai dugc
chon tlr oxy, nito hodc luu huynh. Mach alkylen dugc gén véi phan con lai cua phan tir
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qua lién két don va v6i nhém gde qua lién két don hodc duoc gin véi hai phan ctia
phén tr qua lién két don tai mdi diém gin. Khi dugc néu cu thé trong ban mo ta nay,
mach alkylen cé thé thy y duge thé bing mot trong cac nhom sau day: alkyl, alkenyl,
halo, haloalkenyl, xyano, nitro, aryl, xycloalkyl, heteroxyclyl, heteroaryl, oxo,
trimetylsilanyl, -OR%, -OC(0)-R%, -N(R®), -C(O)R*, -C(O)OR?, -C(O)N(R*),,
N(R2)C(O)ORZ, -NR?)C(O)R*, NR?)S(0)pR* (trong dé p la tr 1 dén 2),
_S(0),0OR? (trong d6 p la tir 1 dén 2), -S(O)R* (trong d6 t 1a tr 0 dén 2), va
-S(O),N(R2), (trong d6 p la tir 1 dén 2) trong d6 mdi R doc 1ap 1a hydro, alkyl,
haloalkyl, xycloalkyl, xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl,
heteroaryl hodc heteroarylalkyl; va mdi R?22 1a alkyl, haloalkyl, xycloalkyl,
xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl hodc
heteroarylalkyl.

"Aryl” dé chi gbc hé vong hydrocacbon chura hydro, tir 6 dn 18 nguyén tir
cacbon va it nhit mot vong thom. Vi cac muc dich cla sang ché, gbe aryl c6 thé 1a hé
nhan mot vong, hai vong, ba vong hoéc bdn vong, ¢ thé dugc bao gébm hé vong
ngung tu hodc co cau nbi. Géc aryl bao gdm, nhung khong gidi han &, gbe aryl co
ngudn gbc tir axeantrylen, axenaphtylen, axephenantrylen, antraxen, azulen, benzen,
crysen, floranthen, floren, dang-indaxen, s-indaxen, indan, inden, naphtalen, phenalen,
phenantren, pleiaden, pyren, va triphenylen. Tét hon 13, nhém aryl cho R! 1a phenyl.
Khi duoc néu cu thé trong ban md ta, nhom aryl ¢d thé tuy y dugc thé bing mot hodc
nhidu nhém thé doc 1ap duoc chon tir nhom bao gbm alkyl, alkenyl, halo, haloalkyl,
haloalkenyl, xyano, nitro, aryl, aralkyl, xycloalkyl tiy y dugc thé, xycloalkylalkyl tiry
y dugc thé, heteroxyclyl tuy y duoc thé, heteroxyclylalkyl tuy y duoc thé, N-
heteroxyclylalkyl ty y dugc thé, heteroaryl tiy y dugc thé, heteroarylalkyl tiy y dugc
thé, -R2-OR%, -R21-OC(0)-R?, _R2N(R),, -R2LN(R2%)-R%-OR2, R2L-C(O)R%,
_R2-C(O)OR%, -R?-C(O)N(R*),, -R2L-N(R*)C(0O)OR>, RE-NR?)C(O)R%,
RZ-N(R?9)S(0)pR* (trong d6 p la tr 1 dén 2), -R¥-N=C(OR**)R?, -R21-S(0),0R*
(rong d6 p la tr 1 dén 2), -R¥-S(O)R™ (trong do t la tir 0 dén 2), va
-R21-S(0),N(R?"), (trong d6 p 1a tur 1 dén 2) trong d6 mdi R? doc lap la hydro, alkyl,
haloalkyl, xycloalkyl, xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl,
heteroaryl hodc heteroarylalkyl; mdi R?! doc 1ap 1a lién két truc tiép ho#c mach alkylen
mach thing hoc mach nhanh; mdi R* 1a alkyl, haloalkyl, xycloalkyl, xycloalkylalkyl,
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aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl hoic heteroarylalkyl, va mdi
R2 13 lién két truc tiép hodc mach alkylen mach thang hodc mach nhanh. Tét hon 13,
nhém thé tiy ¥ trén nhom aryl tly y duoc thé cho R! trong ban md ta nay la alkyl,
xycloalkyl tuy y dugc thé, halo, haloalkyl, xyano, heteroxyclyl tuy y dugc thé, N-
heteroxyclylalkyl tiry y duoc thé, heteroaryl tuy ¥ dugc thé, -R21-OR? va -R*-N(R*"),,
(trong d6 R?° va R?! nhu duge dinh nghia ¢ trén).

"Xycloalkyl” dé chi gbc hydrocacbon bén khong thom mét vong hodc nhiéu
vong chi bao gbm nguyén tu cacbon va hydro, c6 thé bao gdbm hé vong ngung tu hodc
c6 ciu nbi, cb tir ba dén muoi lam nguyén tir cacbon, 6t hon 13 ¢c6 tir ba dén mudi
nguyén tir cacbon, va no hodc chua no va dugc gén Vi phan con lai cua phan tir bang
lien két don. Vi dy, gbc mot vong bao gdm, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, va xyclooctyl. Gbc nhiéu vong bao gdm, vi du, adamantyl,
norbornyl, decalinyl, va twong tu. Khi dugce néu cu thé trong ban md ta nay, nhom
xycloalkyl c6 thé ty v duge thé bang mot hodc nhidu nhém thé doc 1ap duge chon tur
nhém bao gém alkyl, alkenyl, halo, haloalkyl, haloalkenyl, xyano, nitro, oxo, aryl,
aralkyl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl,
heteroarylalkyl, -R2-OR%, -R?!-OC(0)-R*, RZLN(R?)-RB-ORY, -R*-N(R*),
-R2-C(O)R?, -R2-C(O)ORZ, -RZ-C(O)N(R),, -R2I-N(R?*)C(O)OR?,
RZ-N(R2)C(O)R%, RANR2S(O)R? (trong do6 p la tr 1 dén 2),
-R2I.N=C(OR?)R%, -R?!-S(0),OR* (trong d6 p la tir 1 dén 2), -R?'-S(O)R* (trong
6 t 1a tir 0 dén 2), va -R2-S(O),N(R2), (trong dé p la tir 1 dén 2) trong d6 mdi R?
doc 1ap la hydro, alkyl, haloalkyl, xycloalkyl, xycloalkylalkyl, aryl, aralkyl,
heteroxyclyl, heteroxyclylalkyl, heteroaryl hodc heteroarylalkyl; mdi R?! doc lap la
lién két truc tiép hodc mach alkylen mach thing hodc mach nhanh; mdi R? 14 alkyl,
haloalkyl, xycloalkyl, xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl,
heteroaryl hodc heteroarylalkyl, va mai R 1a lien két truc tiép hodc mach alkylen

mach théng hodc mach nhanh.

"Xycloalkylalkyl” @& chi gbc co cong thic -RoRg trong do Ry la mach alkylen
nhu dugce dinh nghia & trén va Rg la géc xycloalkyl nhu dugc dinh nghia & trén. Khi
duoc néu cu thé trong ban md ta nay, mach alkylen va/hodc gbe xycloalkyl co thé tiry
y duogc thé nhu duoc dinh nghia & trén cho mach alkylen tuy y duoc thé va xycloalkyl
tuy y dugc thé.
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"Halo” dé chi brom, clo, flo hoic iot.

"Haloalkyl” dé& chi gbc alkyl, nhu duoc dinh nghia & trén, dugc thé bang mot
hodc nhiéu géc halo, nhu dugc dinh nghia & trén, vi du, triflometyl, diflometyl,
triclometyl, 2,2,2-trifloetyl, 1-flometyl-2-floetyl, 3-bromo-2-flopropyl,
1-bromometyl-2-bromoetyl, va tuong tu. Phén alkyl cta gbc haloalkyl ¢6 thé ty ¥
duoc thé nhu duge dinh nghia ¢ trén cho nhém alkyl.

"Heteroxyclyl” d chi gbc vong bén khong thom c6 tir 3 dén 18 canh bao gdm
tr hai dén mudi hai nguyén tir cacbon va tir mot dén sau nguyén tir khac loai dugc
chon tir nhém bao gdm nito, oxy va luu huynh. Tru khi ¢6 quy dinh khac trong ban md
ta, gbc heteroxyclyl c6 thé 1a hé nhan mot vong, hai vong, ba vong hodc bdn vong, co
thé bao gém hé vong ngung tu, ¢ ciu ndi va xodn; va nguyén tir nito, cacbon hoac Iuu
huynh trong gbc heteroxyclyl co thé tiy ¥ duoc oxy hoa; nguyén tu nito ¢o thé ty y
duoc tao bac bbn; va géc heteroxyclyl co thé duoc bio hoa mot phé”m hodc hoan toan.
Céc vi du v& gdc heteroxyclyl ndy bao gdm, nhung khong gi6i han 0, azetidinyl, 3-
azabixyclo[3.1.0]Thexan-3-yl, 1-azaspiro[3.3]heptan-1-yl, 5-azaspiro[2.3]hexan-5-yl, 2-
oxa-6-azaspiro[3.3]heptan-6-yl, 1-oxa-6-azaspiro[3.4]octan-6-yl, 1-oxa-6-azaspiro-
[3.3]heptan-6-yl, 6-oxa-1-azaspiro[3.3]heptan-1-yl, 6-azaspiro[3.4]octan-6-yl, 7-oxa-
2-azaspiro[3.5]nonan-2-yl, 2,6-diazaspiro[3.3]heptan-2-yl, (1s,4s)-7-azabixyclo[2.2.1]-
heptanyl, ~ dioxolanyl,  dioxinyl, thienyl[1,3]dithianyl, decahydroisoquinolyl,
imidazolinyl,  imidazolidinyl, isothiazolidinyl,  isoxazolidinyl, morpholinyl,
octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2-oxopyrolidinyl, oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl, pyrolidinyl,
pyrazolidinyl, quinuclidinyl, thiazolidinyl, 1,2,4-thiadiazol-5(4H)-yliden, tetrahydro-
furyl, trioxanyl, trithianyl, triazinanyl, tetrahydropyranyl, thiomorpholinyl,
thiamorpholinyl, 1-oxo-thiomorpholinyl, va 1,1-dioxo-thiomorpholinyl. Khi duoc néu
cu thé trong ban mo ta nay, nhom heteroxyclyl c6 thé tuy y duoc thé bang mot hodc
nhidu nhém thé dugc chon tit nhém bao gdm alkyl, alkenyl, halo, haloalkyl,
haloalkenyl, xyano, oxo, thioxo, nitro, aryl, aralkyl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, heteroxyclylalkyl, heteroaryl, heteroarylalkyl, -R?1-OR?,
-R2-0C(0)-R, _R2LN(R2)-RB-OR?, R2N(RY),, -R2-C(O)RZ, _R21-C(O)OR2,
-RZ-C(O)N(R?), R2LN(R2)C(0O)ORZ, RZN(R¥?)C(O)R%, RE-N(R?)S(0),R*
(trong d6 p 1a tir 1 dén 2), “R2N=C(OR2")R2?, -R?'-S(0),OR? (trong do p la tir 1 dén
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2), -R?1-S(O)R?* (trong d6 t la tir 0 dén 2), va -R*'-S(0),N(R?"), (trong d6 p la tr 1
dén 2) trong d6 mdi R?® doc lap 1a hydro, alkyl, alkenyl, haloalkyl, xycloalkyl,
xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl hoac
heteroarylalkyl; mdi R?! doc 1ap 1a lién Kkét truc tiép hoic mach alkylen mach thing
hoic mach nhanh; mdi R? 13 alkyl, alkenyl, haloalkyl, xycloalkyl, xycloalkylalkyl,
aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl hodc heteroarylalkyl, va moi

R23 13 lién két truc tiép hodc mach alkylen mach thing hodc mach nhanh.

"N-heteroxyclyl” dé chi gbc heteroxyclyl nhu duoc dinh nghia ¢ trén chtra it
nhit mot nito. Piém gin ctia N-heteroxyclyl véi phan con lai ctia phan tir ¢6 thé qua
nguyén tir nito hodc nguyén tur cacbon trong N-heteroxyclyl. Khi dugc néu cu thé
trong ban mo ta, gbc N-heteroaryl co thé tuy y duoc thé nhu duge md ta & trén cho gbe

heteroxyclyl tuy y dugc thé.

"Heteroxyclylalkyl” d& chi gbc co cong thuc -RoRa trong d6 Ry 12 mach alkylen
nhu duoc dinh nghia ¢ trén va Rn 1a géc heteroxyclyl nhu dugc dinh nghia ¢ trén, va
néu heteroxyclyl 1a heteroxyclyl chira nito, heteroxyclyl co thé dugc gin véi gbe alkyl
& nguyén tir nito. Khi duge néu cu thé trong ban mo ta nay, mach alkylen cua géc
heteroxyclylalkyl c6 thé thy y duoc thé nhu duoc dinh nghia & trén cho mach alkylen
tuy y duoc thé. Khi duoc néu cu thé trong ban mo ta nay, phan heteroxyclyl ctia gbe
heteroxyclylalkyl cé thé tuy y duge thé nhu dugc dinh nghia & trén cho nhom
heteroxyclyl tuy y dugc thé.

"N-heteroxyclylalkyl” dé chi gbc heteroxyclylalkyl nhu duge dinh nghia & trén
chira it nhat mét nito. Khi duge néu cu thé trong ban m6 ta, mach alkylen cua géc N-
heteroxyclylalkyl ¢ thé ty ¥ duge thé nhu duoc dinh nghia & trén cho mach alkylen
tuy y duoc thé. Khi dugc néu cu thé trong ban mo ta, phan N-heteroxyclyl ctia gbe N-
heteroxyclylalkyl cé thé tuy y duge thé nhu dugc dinh nghia & trén cho nhom
heteroxyclyl tuy y dugc thé. Tét hon 1a, nhém thé tiy ¥ trén phan N-heteroxyclyl cua
gbc N-heteroxyclylalkyl 1a alkyl va halo.

"Heteroaryl” dé chi gbc hé vong co tir 5 dén 14 canh chta nguyén tir hydro, ti
mot dén mudi ba nguyén tir cacbon, tir mot dén sau nguyén tir khac loai duge chon tir
nhom bao gdm nito, oxy va Iuu huynh, va it nhét mot vong thom. Véi cac muc dich

cta sang ché, goc heteroaryl co6 thé 1a hé nhan mdt vong, hai vong, ba vong hodc bon
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vong, ¢ thé bao gbém hé vong ngung tu hodc c6 ciu ndi; va nguyén ti nito, cacbon
hodc luu huynh trong gbc heteroaryl c6 thé thy ¥ duge oxy hoa; nguyén tit nito co thé
tuy y dugc tao bac bén. Cac vi du bao gdm, nhung khong gidi han &, azepinyl,
acridinyl, benzimidazolyl, benzthiazolyl, benzindolyl, benzodioxolyl, benzofuranyl,
benzooxazolyl, ~ benzothiazolyl,  benzothiadiazolyl, benzo[b][1,4]dioxepinyl,
1,4-benzodioxanyl, benzonaphtofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl,  benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl
(benzothiophenyl), benzotriazolyl, benzo[4,6]imidazo[1,2-a]pyridinyl,
benzoxazolinonyl, benzimidazolthionyl, carbazolyl, xinnolinyl, dibenzofuranyl,
dibenzothiophenyl, furanyl, furanonyl, isothiazolyl, imidazolyl, indazolyl, indolyl,
indazolyl, isoindolyl, indolinyl, isoindolinyl, isoquinolyl, indolizinyl, isoxazolyl,
naphtyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl, 1-oxidopyridinyl,
1-oxidopyrimidinyl, 1-oxidopyrazinyl, 1-oxidopyridazinyl, 1-phenyl-1H-pyrolyl,
phenazinyl, phenothiazinyl, phenoxazinyl, phtalazinyl, pteridinyl, pteridinonyl,
purinyl, pyrolyl, pyrazolyl, pyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl,
pryrimidinonyl, pyridazinyl, pyrolyl, pyrido[2,3-d]pyrimidinonyl, quinazolinyl,
quinazolinonyl, quinoxalinyl, quinoxalinonyl, quinolinyl, isoquinolinyl,
tetrahydroquinolinyl,  thiazolyl, thiadiazolyl,  thieno[3 ,2-d|pyrimidin-4-onyl,
thieno[2,3-d]pyrimidin-4-onyl, triazolyl, tetrazolyl, triazinyl, va thiophenyl (vi du,
thienyl). Khi duoc néu cu thé trong ban mo ta nay, nhom heteroaryl c6 thé ty ¥ dugc
thé bang mot hodc nhidu nhém thé duge chon tir nhém bao gom alkyl, alkenyl, halo,
haloalkyl, haloalkenyl, xyano, oXo, thioxo, nitro, thioxo, aryl, aralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl, heteroarylalkyl,
R2L.OR%, -R?-0C(0)-R%, _R2LN(R2)-RB-OR2, R2ZLN(R?),, -R2-C(O)R%,
-R?>'-C(O)OR?, R2-C(O)N(R>),, R2LN(R*)C(O)OR*, REN(R¥)C(O)R%,
R2-N(R?>)S(0),R*? (trong d6 p la tir 1 dén 2), -R¥*-N=C(OR?)R?, -R?'-S(0),0R*
(rong d6 p la tr 1 dén 2), R2L.S(O)R* (trong do t la ta O dén 2), va
-R2-S(0),N(R?%); (trong d6 p la tir 1 dén 2) trong d6 mdi R? doc lap 1a hydro, alkyl,
alkenyl, haloalkyl, xycloalkyl, xycloalkylalkyl, —aryl, aralkyl, heteroxyclyl,
heteroxyclylalkyl, heteroaryl hodc heteroarylalkyl; mdi R?! doc 1ap 1a lién két truc tiép
hodc mach alkylen mach thdng hodc mach nhanh; mdi R?? 13 alkyl, alkenyl, haloalkyl,
xycloalkyl, xycloalkylalkyl, aryl, aralkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl
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hozic heteroarylalkyl, va mdi R? 1a lién két truc tiép hoic mach alkylen mach thang
hodc mach nhéanh. Tét hon 13, nhom thé tiy ¥ trén nhom heteroaryl hai vong tuy y
duoc thé cho R! trong ban md ta nay 1a halo. Tét hon 13, nhom thé tiy ¥ trén nhom
heteroaryl mot vong tuy y duogc thé cho R! trong ban mo ta nay 1a alkyl.

"N-heteroaryl” dé chi gdc heteroaryl nhu duoc dinh nghia ¢ trén chia it nhét
mot nito. Piém gin cta N-heteroaryl véi phan con lai cua phén tir c6 thé qua nguyén
tir nito hodc nguyén tir cacbon trong N-heteroaryl. Khi dugc néu cu thé trong ban mo
ta, gbc N-heteroaryl c6 thé tuy y duoc thé nhu duoc mé ta & trén cho gbc heteroaryl
tuy y duoc thé. Tét hon 13, nhém thé tuy ¥ trén nhém N-heteroaryl ¢6 5 canh tuy y
duge thé cho R? trong ban mo ta nay 1a alkyl va halo. Tét hon 13, nhém thé tiy ¥ trén
nhom N-heteroaryl ¢6 6 canh tuy y dugc thé cho R? trong ban md ta nay la alkyl, halo,
va haloalkyl.

"Heteroarylalkyl” dé chi gbc c6 cong thuc -RoRi trong d6 Rp 1a mach alkylen
nhu duoc dinh nghia ¢ trén va Ri la gdc heteroaryl nhu dugc dinh nghia ¢ trén. Khi
duge néu cu thé trong ban md ta nay, phan heteroaryl cta gbc heteroarylalkyl c6 thé
tuy y duoc thé nhu dugc dinh nghia & trén cho nhom heteroaryl tuy y duoc thé. Khi
duoc néu cu thé trong ban mo ta nay, phén mach alkylen cua gbe heterbarylalkyl co

thé tuy v duoc thé nhu duoc dinh nghia & trén cho mach alkylen tuy y duoc thé.

"Tién dugc chét" cé nghia 1a biéu thi hop chit c6 thé dugc chuyén hoa trong
céc diéu kién sinh ly hodc bf?lng cach hoa tan véi hop chét c6 hoat tinh sinh hoc theo
séng ché. Do d6, thuat ngit "tién dugc chit” d& chi tidn chét trao ddi chét ctia hop chat
theo sang ché 1a dugc dung. Tién dugc chét ¢6 thé bét hoat khi st dung cho ddi twong
can ching, nhung bi chuyén héa in vivo thanh hoat chét theo sang ché. Tién dugc chit
thuong dugc bién dbi nhanh chéng in vivo d tao ra hop chét gdc theo séng ché, vi du,
béng cach thuy phan trong mau. Hop chét tién duoc chat thudng cung cAp céc uu diém
vé do hoa tan, kha ning twong thich véi md hodc giai phong cham & co thé dong vat c6
va (xem, Bundgard, H., Design of Prodrugs (1985), pp. 7-9, 21-24 (Elsevier,
Amsterdam)). Thao luan vé tidn duoc chit duge cung cép trong Higuchi, T., et al,
"Pro-drugs as Novel Delivery Systems," A.C.S. Symposium Series, Vol. 14, va trong
Bioreversible Carriers in Drug Design, Ed. Edward B. Roche, American

Pharmaceutical Association and Pergamon Press, 1987, ca hai tai liéu nay déu duoc
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két hop day du bing cach vién dan trong ban mo ta nay.

Thuat ngt "tidn duoc chat" cling c6 nghia 1a bao gbm chit mang dugc lién két
cdng hoa tri bét ky, giai phong hoat chét theo sang ché in vivo khi tién dugc chét duoc
stt dung cho ddi tuong 1a dong vat co vi. Tién dugc chat ctia hop chat theo sang ché c¢6
thé dugc diéu ché bing cach stra dbi nhom chirc ¢6 mat trong hop chit theo sang ché
theo cach bién ddi duoc phan tach, trong thao tac thong thuong hodc in vivo, cho hop
chét gbc theo sang ché. Tién dugc chit bao gdm hop chét theo sang ché trong d6 nhém
hydroxy, amino hodc mercapto dugc lién két voi nhém bét k¥, khi tién duge chét cia
hop chét theo sang ché duoc str dung cho dbi twong 1a dong vat c6 v, phan tach dé tao
ra nhém khong chira hydroxy, khong chira amino hodc khong chura mercapto, tuong
ung. Vi du vé tién duogc chét bao gém, nhung khong gidi han 6, cac dAn xuét axetat,
format va benzoat ctia rugu hodc dan XuAt amit ciia nhém chirc amin trong hop chat

theo sang ché va tuong tu.

Sang ché duoc md ta trong ban mo ta nay cling ¢6 nghia 1a bao gdm tAt ca cac
hop chét dugc dung c6 cong thirc (I) dugc danh diu ddng vi bing cach c6 mot hodc
nhidu nguyén ti duoc thay thé bang nguyén it ¢6 khéi lugng nguyén tir hodc s6 khdi
khac. Vi du vé déng vi ¢6 thé duogc két hop vao hop chét dugc md ta bao gém ddng vi
cua hydro, cacbon, nito, oxy, phospho, flo, clo, va iot, nhu 2H, °H, !'C, BC, C, PN,
15N, 150, 170, 180, 3P, 32P, 38, 18F, *Cl, %1, va 1251, twong ung. Cac hop chét duoc
danh diu phong xa nay ¢ thé hitu ich cho viéc xac dinh hodc do ludng hi¢u qua cua
hop chét, bﬁng cach chi rd, vi du, vi tri hodc co ché tac dung trén céc kénh natri, hodc
ai luc lién két voi vi tri hoat dong quan trong vé& mit duoc 1y trén cac kénh natri. Mot
s6 hop chat dugc danh dau ddng vi c6 cong thirc (I), vi dy, cac chét két hop déng vi
phong xa, 1a hitu ich trong cac nghién ctru phan b6 thudc va/hodc co chét trong md.
Chit ddng vi c6 hoat tinh phong xa triti, tirc 1a 3H, va cacbon-14, tic 1a *C, 1a dic biét
hitu ich cho muc dich nay do tinh d2 két hop cta chung va cac phuong phap phat hién
san co.

Viéc thay thé chit dong vi nang hon nhu doteri, tirc 1a 2H, ¢6 thé tao ra mot s6
loi ich diéu tri do do 4n dinh chuyén hoa cao hon, vi du, ting thoi gian ban thai in vivo
hodc giam yéu ciu v& lidu, va do d6 co thé duoc wu tién trong mot sb truong hop. Theo

mdt phuong an cua sang ché, hop chit c6 cong thuc (I) duge lam giau bing doteri. Cac
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hop chit doteri nay c6 thé thu duoc bang phuong phap da biét ddi v6i nguoi co hiéu
biét trung binh trong linh vuc nay, nhu trao d6i proton véi doteri hodc béng cach téng

hop phan ti béng nguyén liéu ban dau da duoc lam giau.

Viéc thay thé bing cac chit ddng vi phat xa positron, nhu "'C, "*F, 150 va BN,
c6 thé 1a hitu ich trong nghién ctru chup cit 16p phét xa positron (PET: Positron
Emission Topography) 8 kiém tra su chiém thu thé cua co chit. Hop chét duge danh
dAu ddng vi c6 cong thic (I) c6 thé duoc diéu ché bang k¥ thuét thong thuong da biét
dbi voi nguoi co hiéu biét trung binh trong linh vuc nay hodc bang quy trinh tuong tu
vGi céc quy trinh dugc mo ta trong phan Vi du thuc hién sdng ché va diéu ché nhu
duoc chi ra dudi day bang céach st dung chét phan ung dugc danh dau dong vi thich

hop thay cho chét phan tmg khong duge danh dau duge sir dung trude do.

Sang ché duoc md ta trong ban mo ta nay cling co nghia la bao gdm san phém
chuyén héa in vivo ciia hop chit duoc mo ta. Céc san phim nay c6 thé 1a do, vi du, qua
trinh oxy hoa, qua trinh khir, thity phén, amit hoa, este hoa, va twong tu cua hop chat
duoc st dung, chu yéu 12 do qu4 trinh enzym. Do d6, sang ché bao gdm hop chét duoc
san xuét bang quy trinh bao gbm viéc cho hop chét theo sang ché tiép xuc v6i dong vat
¢6 vu trong khoang thoi gian du d tao ra san pham chuyén héa cta ching. Céc san
phim nay thuong duge xdc dinh béng cach s dung hop chét duoc danh ddu phong xa
theo sang ché & 1iéu phat hién dugc véi dong vat, nhu chudt cdng, chudt nha, chudt
lang, khi, hodc v&i ngudi, tién hanh trong khoang thoi gian du d su chuyén hoa xay
ra, va phan lap cic san pham chuyén héa ctia n6 tir nuée tidu, mau hodc cic miu sinh

hoc khac.

"Hop chét én dinh" va "céu trac On dinh" cé nghia la bidu thi hop chit dt manh
dé ton tai khi phén lap dén muic d6 tinh khiét hitu ich tir hdn hop phan tGng, va cong
thitc thanh chét tri liéu hiéu qua.

"Pong vat c6 vu" bao gdm ngudi va ca vat nudi nhu ddng vat trong phong thi
nghiém va vat nudi trong nha, (vi du, meo, chd, lon, trau bo, ctru, dé, ngua, tho), va
dong vat khong phai vét nudi nhu dong vat hoang di va tuong tu.

"Tuy y" hodc "mdt cach tuy y" co nghia 1a su kién hoan canh dugc md ta sau do
c6 thé c¢6 hodc c6 thé khong xay ra, va phén md ta bao gom truong hop ma su kién
hozic tinh hudng da néu xay ra va truong hop ma n6 khong xay ra. Vidu, "aryl tuy y
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duoc thé" c6 nghia 1a gdc aryl c¢6 thé ¢6 hodc c6 thé khong dugce thé va phin mo ta bao
gdm ca trudng hop gbc aryl duge thé va gbc aryl khong thé ("khong duge thé"). Khi
nhém chitc duoc md ta dudi dang "thy ¥ duge thé," va dén lugt no, nhom thé trén
nhém chire cling "tuy y dugc thé" va nhu vay, voi muc dich cua sang ché, cac lap lai

ndy dugc gidi han dén nam, tot hon 12 cac 13p lai nay dugc gidi han dén hai.

"Chét mang duoc dung, chét pha lodng hoac ta duoc" bao gdm, nhung khong
gidi han ¢, ché phém phu tro, chit mang, t4 dugc, chét 1am tron, chit lam ngot, chét
pha lodng, chét bao quan, thudc nhudém/chat tao mau, chét didu vi, chat hoat dong bé
mat, cht thim wdt, chét phan tan, chit tao huyén phu, chit én dinh, chit dang truong,
dung moi, hodc chét nhii hoa bét ky dd duge phé duyét boi Cuc quan ly Thuc phém va
Duoc phiam Hoa Ky (FDA: Food and Drug Administration) c6 thé dugc chép nhan dé

st dung cho ngudi hodc vat nudi.
"Mubi dugc dung" bao gdm ca mudi cong axit va bazo.

"Mudi cong axit duge dung” dé chi mudi gitt duge hiéu qua sinh hoc va tinh
chit ctia bazo tu do, khong phdi 1a mudi sinh hoc ho#c ndi cach khac la khong mong
mudn, va duoc tao thanh véi axit vé co nhu, nhung khong gi6i han ¢, axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric va tuong tu, va axit hitu co
nhu, nhung khong gi6i han ¢, axit axetic, axit 2,2-dicloaxetic, axit adipic, axit alginic,
axit ascorbic, axit aspartic, axit benzensulfonic, axit benzoic, axit 4-axetamidobenzoic,
axit camphoric, axit camphor-10-sulfonic, axit capric, axit caproic, axit caprylic, axit
cacbonic, axit xinamic, axit xitric, axit xyclamic, axit dodexylsulfuric, axit etan-1,2-
disulfonic, axit etansulfonic, axit 2-hydroxyetansulfonic, axit formic, axit fumaric, axit
galactaric, axit gentisic, axit glucoheptonic, axit gluconic, axit glucuronic, axit
glutamic, axit glutaric, axit 2-oxo-glutaric, axit glyxerophosphoric, axit glycolic, axit
hippuric, axit isobutyric, axit lactic, axit lactobionic, axit lauric, axit maleic, axit malic,
axit malonic, axit mandelic, axit metansulfonic, axit muxic, axit naphtalen-1,5-
disulfonic, axit naphtalen-2-sulfonic, axit 1-hydroxy-2-naphtoic, axit nicotinic, axit
oleic, axit orotic, axit oxalic, axit palmitic, axit pamoic, axit propionic, axit
pyroglutamic, axit pyruvic, axit salixylic, axit 4-aminosalixylic, axit sebaxic, axit
stearic, axit sucxinic, axit tartaric, axit thioxyanic, axit p-toluensulfonic, axit

trifloaxetic, axit undexylenic, va tuong tu.
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"Mubi cong bazo dugc dung” dé chi mubi gitt dugc hiéu qua sinh hoc va tinh
chét cua axit tu do, khong phai la mudi sinh hoc ho#ic no6i cach khac 1a khong mong
mudn. Cac mubi nay duoc diéu ché bang cach bd sung bazo vo co hodc bazo hitu co
vao axit tu do. Mudi thu duoge tir bazo vo co bao gdm, nhung khong gi¢i han o, mubi
natri, kali, lithi, amoni, canxi, magie, st, kém, déng, mangan, nhém va tuong tu. Mubi
vd co dugce uu tién la mudi amoni, natri, kali, canxi, va magie. Mubi thu dugc tir bazo
hitu co bao g@)m, nhung khong giéi han 6, mudi ctia amin bac mot, bac hai, va bac ba,
amin dugc thé bao gém amin dugc thé ¢ trong tu nhién, amin dang vong va nhua trao
ddi ion c6 tinh bazo, nhu amoniac, isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, dietanolamin, etanolamin, deanol, 2-dimetylaminoetanol,
2-dietylaminoetanol, dixyclohexylamin, lysin, arginin, histidin, caffein, procain,
hydrabamin, cholin, betain, benethamin, benzathin, etylendiamin, glucosamin,
metylglucamin, theobrom, trietanolamin, tromethamin, purin, piperazin, piperidin,
N-etylpiperidin, nhya polyamin va tuong tu. Bazo hitu co duge uu tién cu thé 1a
isopropylamin, dietylamin, etanolamin, trimetylamin, dixyclohexylamin, cholin va

cafein.

Théng thuong qua trinh két tinh tao ra solvat cua hop cht theo sang ché. Nhu
duoc st dung trong ban mo ta nay, thuat nglr "solvat” dé chi tp hop chira mdt hodc
nhiéu phén t& cua hop chét theo sang ché véi mot hodc nhiéu phan tr ctia dung mai.
Dung méi ¢ thé 1a nude, trong truong hop solvat co thé 1a hydrat. No6i cach khac,
dung mdi c6 thé 1a dung moi hiru co. Do d6, hop chét theo sang ché c6 thé ton tai dudi
dang hydrat, bao gdm monohydrat, dihydrat, hemihydrat, sesquihydrat, trihydrat,
tetrahydrat va tuong tu, cling nhu dang solvat twong ung. Hop chét theo sang ché co
thé 12 solvat thuc su, trong cac trudng hop khac, hop chét theo sang ché c6 thé chi gitr
duoc nude tu nhién hodc la hdn hop ctia nude véi mot s6 dung moi ty nhién.

"Dugc pham” @8 chi ché pham chta hop chit theo sang ché va moi truong
thuong dugc chép nhan trong linh vuc k¥ thuét dé phan phéi hop chét c6 hoat tinh sinh
hoc cho dong vt c6 v, vi du, ngudi. Moi truong nay bao gdm tht ca cac chat mang
dugc dung, chét pha lodng hodc td dugc cua chuing.

"Lugng hitu hiéu didu tri” dé chi lugng hop chit theo sang ché ma, khi dugc st

dung cho dong vat c6 v, tot hon 1a nguoi, la du dé diéu tri hiéu qua, nhu duoc dinh
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nghia & duéi, bénh qua trung gian kénh natri hodc tinh trang bénh & dong vat c6 v, t6t
hon 1a nguoi. Luong hop chét theo sang ché ciu thanh "luong hiru hiéu diéu tri" s&
thay dbi dua trén hop chét, tinh trang bénh va do nghiém trong ctia no, cach thuc st
dung, va do tudi ctia dong vat c6 va cin duoc diéu tri, nhung c6 thé dugc xac dinh déu
dan bdi nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay c6 lién quan t6i kién

thtrc ctia ho va sang ché nay.

"Diéu tri" hodc "viéc didu tri" nhu duge st dung trong ban md ta nay bao gém
viéc didu tri bénh hogc tinh trang bénh cta dong vat ¢ vu dang nghién ctlry, t6t hon 1a

ngudi, c6 bénh hodc tinh trang bénh dang chu y, va bao gém:

(a) ngan nglra bénh hodc tinh trang bénh xay ra ¢ dong vat co vu, cu thé 1a,
khi dong vat cd va nay c6 kha nang d3 mic bénh nhung van chua dugc chén doan la
méc bénh;

(b) tc ché bénh hoic tinh trang bénh, tic 13, ngén chén sy phat trién cua no;

(c) lam giam (hodc cai thién) bénh hodc tinh trang bénh, tuc la, gdy ra su
tho4i trao bénh hoic tinh trang bénh; hodc

(d) lam giam (hodc cai thién) triéu chtng do bénh hodc tinh trang bénh, vi
du, 1am giam dong kinh khong giai quyét bénh hodc tinh trang bénh c6 tir trude.

Nhu duoc dinh nghia trong ban mo ta nay, bénh qua trung gian kénh natri hodc
tinh trang bénh 1a bénh hodc tinh trang bénh dugc cai thién hodc dugce ngan ngua bing
viéc diéu hoa kénh natri va bao gém, nhung khong gi6i han ¢, tinh trang cta hé than
kinh trung wong nhu bénh dong kinh, bénh trAm cam va lo au; cic tinh trang than kinh
co nhu bénh bai liét co, bénh xo cing teo co mot bén (ALS: amyotrophic lateral
sclerosis) va hoi chimg chén khong yén; dau; bénh than kinh ngoai bién giy ra do hoa
tri liéu; tinh trang bénh tim mach nhu rung nhi va rung that; bao vé than kinh chéng lai
bénh da xo cung, chin thuong thin kinh va d6t quy; va tinh trang bénh da liéu nhu
ngua.

Nhu duoc st dung trong ban md ta nay, thuat ngtr "bénh" va "tinh trang bénh"
c6 thé duogc st dung thay thé 14n nhau hoic ¢6 thé khac biét & chd bénh tat hodc tinh
trang bénh cu thé c6 thé khong c6 tac nhan giy bénh da biét (do d6 nguyén nhan gy

bénh van chua dugc tim ra) va do vay van chua duoc nhan dién dudi dang benh ma chi
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du6i dang tinh trang bénh hodc hoi chimg khéng mong mudn, trong d6 tap hop céc

triéu chiing cu thé nhidu hon hodc it hon d4 duge x4c dinh bdi bac s§ lam sang.

Hop chét theo sang ché, hoic mudi duoc dung ctia ching c6 thé chtra mot hoic
nhidu tam bAt d6i xémg va do d6 c6 thé lam phat sinh chét ddng phan d6i anh, chét
d6ng phan khong d6i quang, va cac dang chét déng phan lap thé khac c6 thé dugc dinh
nghia, vé& mat hoa hoc 1ap thé tuyét dbi, dudi dang (R) hodc (S) hodc, dudi dang D)
ho#c (L) cho axit amin. Sang ché c6 nghia 1a bao gbm tat ca céc chét ddng phan co thé
ndy, cling nhu dang triét quang va dang tinh khiét quang hoc cua ching. Chéf dong
phan quang hoat (+) va (), (R) va (), hodc (D) va (L) c6 thé duoc didu ché bang cach
st dung synthon khong d6i xtmg hodc chét phan tmg khong dbi xtmg, hodc dugc phan
giai bang céch str dung k¥ thuat thong thuong, vi du, sic ky va két tinh phan doan. K¥
thuat thong thuong dé didu ché/phan 1ap chat ddng phan dbi anh riéng 1¢ bao gbm tong
hop khong déi ximg tir tién chat tinh khiét quang hoc thich hop hodc phan giai triét
quang (hodc triét quang mubi hoic din xuét) bing cach sir dung, vi du, sdc ky long cao
ap (HPLC: high pressure liquid chromatography) bat dbi xing. Khi cac hop chét duoc
mé ta trong ban mo ta nay chira cic lién két doi olefin hodc cac tdm hinh hoc bét ddi
khéc, va trir khi c6 quy dinh khac, cac hop chit duoc du tinh bao g@)m ca chét dong
phan hinh hoc E va Z. Tuong tu, cfing bao ¢dm tAt ca cac dang chét hd bién cling duoc
du dinh.

“ChAt ddng phan lap thd” d@é chi hop chat dugc tao ra ctia cdc nguyen ttr gidng
nhau duoc lién két bang lién két gidng nhau nhung c6 c4u trtc ba chiéu khéc nhau, ma
khong thay thé 13n nhau duoc. Sang ché dé xudt céc chit ddong phan 1ap thé khac nhau
va hdn hop ctia chiing va bao gbm chét déng phan d6i anh, dé cap dén hai chit dong
phan lap thé ma phan tir ctia chung 1a hinh anh qua guong khong chdng khit v6i nhau.
Xem, vi du, Smith, M.B. and J. March, March's Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, 6th edition (Wiley, 2007), cho phﬁn md ta chi

it chu tric va tinh chat ctia chit ddng phan ddi anh va chét dong phan lap thé.

“Chét h3 bién” dé chi su dich chuyén proton tir mot nguyén tir cia phan tlr sang
nguyén tir khéc cua cung phén t do. Sang ché bao gdm chét hd bién ctia hop chét bat
ky da néu.

Viéc st dung dau ngodc don va d4u ngodc & nhém thé duoc st dung trong ban
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mo ta nay dé bao ton khong gian. Theo do, viéc su dung d4u ngodc don trong nhom
thé biéu thi réng nhom dugc chira trong diu ngoic don duogc gén truc tiép vl nguyén
tr ding trude dau ngodc don. Viée sir dung dau ngodc trong nhoém thé biéu thi ring
nhém duoc chia trong dau ngodc cling duogc gan truc tiép voi nguyén tir dimg trude

dau ngoac don.

So dd chu tric va cach goi tén hoa chit duoc st dung trong ban mo ta nay la
dang stra ddi cta hé théng danh phap L.UP.A.C., sir dung chuong trinh phin mém
ChemDraw Professional phién ban 17.0, trong d6 hop chét theo sang ché dugce goi tén
trong ban mo ta nay dudi dang dAn xuit cta cAu trac 161 trung tAm, vi du, cAu tric
sulfonamit duoc thé heteroaryl. Vi cac tén hoa hoc phirc tap dugc st dung trong ban
mo td nay, nhom thé dugc goi tén trudc khi né duoc gén vao nhom. Vi du,
xyclopropyletyl bao gdm suodn etyl v6i nhém thé xyclopropyl. Theo so dd céu tric hoa
hoc, tit ca céac lién két duoc xac dinh, ngoai trit mot s6 nguyén tu cacbon, dugc gia

dinh 1a duoc lién két v6i nguyén tir hydro di dé hoan thanh héa tri.

"Chét ddng phan déi anh” dé chi phan t bat ddi ximg ¢6 thé tdn tai & hai dang
ddng phan khac nhau c6 cac cAu hinh khac nhau trong khong gian. Cac thuat ngit khac
duoc st dung dé chi hogc 2 cap dén chat dong phén d6i anh bao gdm "chit dong phan
lap thé" (vi su sip xép hodc hoa hoc 1ap thé khac nhau xung quanh tdm khong a6i
xing; méc du tht ca chit dong phan d6i anh 1a chét ddng phan lap thé, khong phai tat
c& chét ddng phan 1ap thé 14 chAt ddng phan dbi anh) hodc "chét ddng phan quang hoc"
(vi quang hoat cua chét ddng phan d61 anh tinh khiét, 12 kha nang lam quay mat phang
anh sang phén cuc theo cdc hudng khic nhau cia cac chit ddng phan dbi anh tinh
khiét khac nhau).

Ky hiéu, "R" va "S", cho cAu hinh tuyét dbi ctia chit ddng phan dbi anh theo
sang ché c6 thé xuét hién dudi dang tién t6 hodc dudi dang hau td trong tén cua hop
chat; chiing c6 thé c6 hodc c6 thé khong duge tach khoi tén chit ddng phan ddi anh
bang diu gach ndi; ching c6 thé ¢6 hodc co6 thé khong duoc gach ndi; va ching c6 thé

¢O hodc c6 thé khong duoc bao quanh bdi d4u ngoic don.

Tiép theo thuc hanh md ta tai liéu hoéa hoc tidu chuan va nhu dugc st dung
trong phﬁn mo ta nay, lién két 1ién, nhu dugc minh hoa & trén trong cAu trac (A) va

lien két dat doan, nhu duge minh hoa bing céu tric dién hinh (A) & dudi, nghia la
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nhém thé & cau hinh trans voi mat phang cua vong:

R30
///1/,/ R31

Theo cung céach thuc, cac lién két trong cong thirc dién hinh (Aa) va (Ab) sau

day & cau hinh cisvdi mat phing cta vong:

R30 R
(IRM O"”"me
(Aa) (Ab)

Theo thuc hanh mo ta tai liéu hoa hoc tiéu chuin va nhu dugc st dung trong
phin mo ta nay, lién két hinh ném, nhu duge minh hoa & dudi trong ciu triuc (B), nghia
13 nhém thé duogc lién két voi vong bang lién két nay, trong trudng hop nay nhom thé
R, & trén mit phang vong nhu duoc minh hoa trén trang dudi dang biéu dién hai
chiéu, va lién két hinh ném nét dat, nhu dugc minh hoa & dudi trong cu tric (B),
nghia 1a nhom thé duoc lién két voi vong bang lién két nay, trong truong hop nay

nhém thé R3, & duéi mat phing vong nhu duge thé hién trén trang dudi dang biéu

R30
“R31

Theo thuc hanh mo t& tai liéu héa hoc ti€u chuin va nhu duogc sit dung trong

dién hai chiéu;

phan md ta nay, lién két hinh séng, nhu duge minh hoa & dudi trong cAu trac (C), chi

ra rang nhém thé, trong trudong hop nay nhém thé R, hoic & dudi mat phing vong

R3O
o

Theo cong thirc duge md ta trong ban md ta nay, lién két voi nhom thé va/hodc

hodc & trén mat phang vong:

lin két két hop doan phan tir v6i phin con lai ctia hop chat ¢6 thé duoc thé hién dudi

dang giao nhau gifta mot hodc nhiéu lién két trong cau trac vong. Diéu nay biéu thi
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rang lién két c6 thé duoc gin voi mot nguyén tir bét ky trong sb cac nguyén tir chu
thanh céu tric vong, véi diéu kién 1a nguyén tir hydro co6 thé c6 mat tai nguyén tir do.
Khi khéng c¢6 (cac) nhom thé cu thé duoc x4c dinh cho vi tri cu thé trong cAu trac, sau
d6 (cac) hydro c6 mat tai vi tri d6. Vi du, theo chu trac (D) sau day, lién két gin nhom
thé R ¢6 th & trén cacbon bat ky, bao gdm cacbon ma R*! duge gin vao, mién la hoa

tri cho phép gén nhu vay:

R30
/-
(D)
R31

"Viéc phan giai" hodc "phan giai" khi dugc st dung dé chi hop chét triét quang
hodc hén hop triét quang cta hop chit theo séng ché @& cap dén viec tach hop chat
triét quang hodac hdn hop triét quang thanh hai dang chét déng phan d61 anh cta chung
(tac 13, dang (+) va (-); dang (R) va (5)).

"Luong du chét ddng phan d6i quang" hodc "ee" nhu duge st dung trong ban
md ta nay dé cap dén san pham trong d6 mot chét déng phan dbi anh c6 mat trong
luong du cua chét khéc, va dugc dinh nghia 1a su khac biét tuyét d6i vé phﬁn mol cta
m3i chéit ddng phan déi anh. Luong du chét ddng phéan doi anh thuong duoe biéu hién
dudi dang phan trim cta chét déng phan d6i anh c6 mit trong hdn hop so véi chét
ddng phan d6i anh khac. Vi cac muc dich ctia sang ché, chat ddng phan ddi anh (S)
ctia hop chit dugc didu ché bang phuong phap dugc mo ta trong ban mo ta nay dugc
xem 12 "gin nhu khong chira" chéat déng phan dbi anh (R) tuong tmg khi chét dong
phan dbi anh (S) c6 mit trong lugng du chét ddng phan déi anh 16n hon 80%, t6t hon

12 16n hon 90%, t6t hon nita 14 1én hon 95% va con 5t hon nita 14 16n hon 99%.

So dd cAu tric va cach goi tén hoa chét dugc st dung trong ban mo ta nay la
dang stra d6i cia hé théng danh phap LUP.A.C., vi duy, st dung phén mém
ChemBioDraw Ultra phién ban 14.0, trong d6 hop chit theo sang ché dugc goi tén
trong ban md ta nay dudi dang din xuAt cua ciu tric 161 trung tdm, vi du, cAu tric
benzensulfonamit. Vi cac tén hoa hoc phuc tap duge su dung trong ban mod ta nay,
nhom thé dugc goi tén trude khi né duge gén vao nhom. Vi duy, xyclopropyletyl bao
gdm suon etyl voi nhém thé xyclopropyl. Theo so dd chu trac hoa hoc, tit ca cac lién

két duoc xac dinh, ngoai trir mot sd nguyén tir cacbon, dugc gia dinh la duoc lién két
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v6i nguyén tir hydro du dé hoan thanh hoa tri.
Do do, hop chét c6 cong thirc (1), nhu dd néu trén déy trong phan Ban chét k¥
(R)n

. /
thuét cua sang che, trong do @ la \ N trong d6 n 1a 1 va R’ 1a metyl, R!1a

((2,2-dimetylazetidin-1-yl)metyl)-6-flophenyl, R? 1a thiazolyl, va ca R3 va R* 1a hydro,

vi du, hop chat c6 cau tric sau day:

o 0O

. N=\
\V/ S
N S X
¥ Y
N
N Z
H
F ;

duoc goi tén trong ban md td nay la 5-((2-((2,2—dimety1azetidin-1-y1)metyl)-6—
ﬂobenzyl)amino)-6-mety1—N—(thiazol-4-yl)pyridin—Z-sulfonamit.
Mb ti chi tiét sang ché

Mot khia canh cla sang ché 1a hop chét c6 cong thic (I), nhu da néu trén day
trong phan Ban chét k¥ thuat cta sang ché, dudi dang chét ddng phan 1ap thé riéng,
chéit ddng phan d6i anh hodc chat hd bién ctia chung hodc hdn hop cta ching, hodc

mudi dwoc dung, solvat hogc tién duge chat clia ching.

Theo mdt phuong én cta khia canh nay, hop chit c6 cong thue (I) 1a cac hop
chét c6 cong thiec (I) trong do:

@ 14 nhu duoc dinh nghia & trén trong phan Ban chét k¥ thudt cua sing ché ddi voi
cac hop chét c6 cong thue (I);

n 12 nhu duoc dinh nghia & trén trong phan Ban chét k¥ thuat cua sang ché d6i voi cac

hop chét c6 cong thue (I);

R! 1a aryl tuy ¥ duoc thé bing mot hodc nhiéu nhom thé duoc chon tir alkyl, halo,
haloalkyl, -R8-N(R)R'® va N-heteroxyclylalkyl tuy y duoc thé;

R? 1a nhu dugce dinh nghia ¢ trén trong phan Ban chét k¥ thuat cta sang ché d6i véi

céc hop chat c¢6 cong thie (I);
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mdi R3 va R* 1a hydro hoac alkyl;

m&i RS, R va R7 duoc dinh nghia & trén trong phan Ban chét k¥ thuat cta sang ché doi
vé6i cac hop chit c6 cong thie (I);

R® 1a lién két truc tiép hodc mach alkylen mach théng hoic mach nhanh tuy y dugc
thé; va

mdi R® va RI® doc 1ap la hydro, alkyl, haloalkyl, xycloalkyl tuy ¥ dugc thé,
xycloalkylalkyl tuy y dugc thé, heteroxyclyl tuy y duoc thé, heteroxyclylalkyl
tiy ¥ duoc thé.

Theo mdt phuong an khac cua khia canh nay, hop chit c6 cong thie (1) 1a cac
hop chit c6 cong thic (T) trong do:

@ 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché dbi véi
céc hop chat c6 cong thue (I);

n 1a nhu dugc dinh nghia & trén tfong phén Ban chét k¥ thuat cua sang ché dbi véi cac

hop chét c6 cong thuc (D);

R! 1a phenyl tuy y duoc thé bang mot hodc nhidu nhém thé duoc chon tir halo,
REN(RO)R!? hodc N-heteroxyclylalkyl tity y duoc thé;

R? 1a nhu dugc dinh nghia & trén trong phan Ban chét k¥ thuat cla sang ché d6i véi

cac hop chat c6 cong thire (I);
mdi R3 va R* 1a hydro hodc alkyl;

RS, RS va R 1a nhu duoc dinh nghia ¢ trén trong phan Ban chit k¥ thuat cla sing ché

dbi voi cac hop chit c6 cong thue (I);
R® 12 mach alkylen mach thdng hodc mach nhanh tuy y;
R? 13 hydro hodc alkyl; va
R!? 13 hydro hogc alkyl.

Theo mot phuwong 4n khéc cta khia canh nay, hop chét c6 cong thuc (I) 1a céac
hop chit c6 cong thirc (I) trong do:
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ORan,
la \—/ , trong d6 hop chat c6 cong thire (Ia) sau day:
5
N (T )n /R2
e
3 _—
R N § o)
&/N :

n 1a nhu dugc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché dbi véi cac

n=0

hop chat c6 cong thue (I);
R! 1a phenyl tuy y duoc thé béng mot hodc nhiéu nhém thé duoc chon tir halo,

RE-N(R?R' hoge N-heteroxyclylalkyl tuy y duoc thé;
R? 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cia sang ché dbi véi
cac hop chét c6 cong thuc (D);

mdi R3 va R* 1a hydro hodc alkyl;
RS va R7 1a doc lap 1a nhu duoc dinh nghia & trén trong phin Bén chét ky thuat cla

sang ché d6i vé6i cac hop chét co cong thue (D);

R3 1a mach alkylen mach thang hodc mach nhéanh tuy y;

R? 14 hydro hodc alkyl; va

R!? 13 hydro ho#c alkyl.
Véi phuwong én nay, phuong én dugc uu tién 1a 5-((3,6-diflo-2-(pyrolidin-1-

ylmetyl)benzyl)amino)-N—(thiazol-4—yl)imidazo[1,2-a]pyridin-S-sulfonamit, dudi dang
chét ddng phan lap thé riéng, chat dong phéan d6i anh hodc chit hd bién cua ching
hodc hén hop cua chung, hodc mudi duoc dung, solvat hodc tién duoc chit ctia ching..

Theo mot phuong an khac cua khia canh nay, hop chit c¢6 cong thue (I) 1a cac

hop chit c6 cong thie (I) trong do:

@ <R6>m
la S , trong d6 hop chét c6 cong thie (Ta) sau day:
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trong do:

n 13 nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat clia sang ché ddi véi cac

hop chit c6 cong thue (I);

R! 1a phenyl tiy ¥ duoc thé bing mot hogc nhiéu nhom thé duoc chon tur halo,
REN(RR' hodc N-heteroxyclylalkyl tiry y duoc thé;

R? 14 nhu dugce dinh nghia & trén trong phan Ban chét k¥ thuat cla sang ché dbi voi
cac hgp chét c6 cong thie (D);

mdi R? va R* 1 hydro hodc alkyl;

R6 va R7 1a doc lap la nhu dugc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua

sang ché dbi véi cac hop chét c6 cong thue (D;
R3 12 mach alkylen mach thdng hodc mach nhanh tuy y;
R? 14 hydro hogc alkyl; va
R!? 13 hydro hodc alkyl.

Phuong 4n duoc vu tién clia phuong an nay 13 4-((2-bromo-6-flobenzyl)amino)-
N—(6-ﬂopyridin—2-yl)-5-metylthiophen-2-sulfonamit, duéi dang chét dong phén 1ap thé
riéng, chét déng phan dbi anh hodc chat hd bién ctia chiing hodc hon hop cta ching,
hodc mudi dugc dung, solvat hodc tién duoc chét ctia chung.

Theo mot phuong an khéc cia khia canh nay, hop chit c¢6 cong thue (I) 1a cac

hop chét c6 cong thuc (I) trong do:

(R%n

EUSAEN
@ la % S , trong d6 hop chét c6 cong thuc (Ic) sau day:

Riow s ¢ /R2
RE%—N—{\%E——NH 10

(R)n

b
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trong do:
n 12 nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché dbi voi cac

hop chit ¢ cong thuc (I);

R! 1a phenyl tuy y duoc thé bang mot hodc nhidu nhém thé duge chon tir halo,

_REN(RR! hodc N-heteroxyclylalkyl tuy y duoc thé;

R? la nhu duge dinh nghia ¢ trén trong phan Ban chét k¥ thuat cla sang ché ddi véi

cac hop chét c6 cong thuc (D);

mdi R? va R* 1a hydro hodc alkyl;

RS va R7 1a doc lap 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cta
sang ché d6i véi cac hop chét c6 cong thire (I); va

R3 1a mach alkylen mach thang ho#c mach nhanh tuy y;

R® 1a hydro hozc alkyl; va

R!° 13 hydro hogc alkyl.

Phuong 4n dugc uu tién cia phuong an nay 1a 5-((2-flo-6-(pyrolidin-1-
ylmetyl)benzyl)amino)-N—(6-ﬂopyridin-2-y1)-4-metylthiophen-Z-sulfonamit, dudi
dang chét ddng phan 1ap thé riéng, chit d6ng phan dbi anh hodc chat hd bién clia
chung hodc hdn hqp‘ cua chung, hodc mudi dugc dung, solvat hodc tién duogc chét cua

chung.

Theo mdt phuong 4n khéc ctia khia canh nay, hop chét c6 cong thic (D) la cac
hop chit c6 cong thuc (T) trong do:

(Ts)n
O Yz ,
la N , trong d6 hop chat co cong thire (Id) sau day:
(Ts)n
R2
R' == 0
H T/
R® N—( ;>’S—NH q
AR L)

trong do:
n 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché dbi voi cac
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hop chét ¢c6 cong thic (I);

R! 1a phenyl tuy y duoc thé bang mot hodc nhidu nhém thé duogc chon tir halo,
-R8-N(R?R!* hodc N-heteroxyclylalkyl tiry y duoc thé;

R? 1a nhu dugc dinh nghia ¢ trén trong phan Ban chéit k¥ thuat cua sang ché d6i véi
cac hop chét c6 cong thuc (D);

mdi R va R* 1a hydro hodc alkyl;

RS va R7 1a doc 1ap 12 nhu duge dinh nghia & trén trong phan Béan cht ky thuat cla
séng ché d6i vai cac hop chét c¢6 cong thire (1); va

R® 12 mach alkylen mach thang hodc mach nhénh tiy y;

R? 13 hydro hodc alkyl; va

R!% [a hydro hogc alkyl.

Phuong 4n dugc uu tién ciia phuong 4n nay la cac hop chit ¢6 cong thuc (Id)
trong d6 R? 12 N-heteroaryl ¢ 5 canh tuy y duoc thé.
Mbt phuong &n cta phuong an duge uu tién nay 1a cac hop chét c6 cong thirc
(Id) trong do:
N\
R?1a %_&S , trong d6 hop chét c6 céu tric (Id1) sau day:
R NP
RU H ‘\— T ﬁ
R N—< ;>'S-NH 1d1
r?“_ N~ ] (4D
trong do:
n 12 nhu duoc dinh nghia & trén trong phan Ban chét k¥ thuat cta sang ché dbi v6i cac
hop chét c6 cong thire (I);
R! 1a phenyl tuy y dugc thé bing mot hodc nhidu nhom thé dugc chon tur halo,
-RE&N(R?)R'? hodc N-heteroxyclylalkyl tuy y duoc thé;
R? 14 nhu duoc dinh nghfa & trén trong phin Ban chat k§ thuét cia sing ché ddi voi

cac hop chét ¢ cong thuec (D);
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mdi R? va R* 1a hydro hodc alkyl;

RS va R7 1a doc lap 1a nhu duge dinh nghia ¢ trén trong phin Ban chat k¥ thuat cta

sang ché d6i véi cac hop chét c6 cong thue (I); va
R8 12 mach alkylen mach thing hodc mach nhanh tly y;
R? 13 hydro hodc alkyl; va
R! 13 hydro hodc alkyl.

Phuong 4n duoc wu tién ctia phuong 4n nay 1a hop chét co cong thuc (Id1) duoc

chon tur:

(S)-S-clo-6-((1-(5-010-2-ﬂophenyl)etyl)amino)-N—(thiazol-4-yl)pyridin—3-sulfonamit;

(S)-S-clo-6-((1—(2-ﬂophenyl)etyl)amino)-N—(thiazol-4-yl)pyridin-3-sulfonamit;

6-((2-(azetidin-1 -ylmetyl)-6-ﬂ0benzyl)amin0)-N—(thiazol—4-yl)pyridin—3 -sulfonamit;

6—((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-2-metyl—N—(thiaz01-4-
yDpyridin-3-sulfonamit;

6-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-5—metyl-N—(thiazol-4-
yDpyridin-3-sulfonamit;

6-((2-((tert-butyl(metyl)amino)metyl)-6—ﬂ0benzy1)amin0)-5 -clo-N-(thiazol-4-
yl)pyridin-3-sulfonamit; va

6-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-2-metyl-N: _(thiazol-4-yl)pyridin-3-
sulfonamit;

dudi dang chat d6ng phan 1ap th8, chat déng phan dbi anh hodc chit hd bién riéng cta
né hodc hdn hop cua ching;

hoc mudi duge dung, solvat hodc tién duoc chit ctia nd.
Phuong 4n duge wu tién cua phuong an & trén d61 vai cac hop chét c6 cong thuc

(Id) 1a cac hop chét c6 cong thic (Id) trong do R2 1a N-heteroaryl c6 6 canh ty y duoc

thé .

Mot phuong 4n cua phuong an duge uu tién nay la cac hop chét c6 cong thirc

(Id) trong do:
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\rf N\ F
|
R?1a U , trong d6 hop chét c6 cdu trac (1d2) sau day:

(TS)H N

R‘l —|— (0] —

H [I

R3‘>7N—§ )—? N a2)
0

trong do:
n 12 nhu dugc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cla sang ché dbi vai cac

hop chét c6 cong thie (I);
R! 1a phenyl tuy y duoc thé bang mot hodc nhidu nhom thé duoc chon tir halo,

-REN(R)R'* hogic N-heteroxyclylalkyl tuy y duge thé;
R2? 13 nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cta sang ché db6i véi
cac hop chét c6 cong thuc (I);

mdi R? va R* 1a hydro hodc alkyl;
RS va R 1a doc lap 1a nhu duge dinh nghia ¢ trén trong phan Bén chat k§ thuat cua

sang ché d6i v6i cac hop chét c6 cong thuc (I); va
R3 1a mach alkylen mach thang hodc mach nhanh tuy y;
R? 14 hydro hodc alkyl; va

R0 1a hydro hodc alkyl.
Phuong 4n duge uu tién cta phuong 4n nay la hop chit c6 cong thirc (Id2) duge

chon tu:
6-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)—N—(6-ﬂopyridin—2-yl)-2-metylpyridin-

3-sulfonamit; va
5-clo-6-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl) amino)-N-(6-flopyridin-2-yl)pyridin-3-

sulfonamit;
dudi dang chit ddng phan 1ap thé, chit ddng phan dbi anh hodc chét h bién riéng ctia

n6 hodc hon hgp cta ching;
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hodc mubi duge dung, solvat hodc tién dugc chat cua nd.

Theo mdt phuong an khéc cua khia canh nay, hop chét c6 cong thue (I) 1a cac
hop chét c6 cong thire (I) trong do:

(R

/ .
@ la \ N, trong d6 hop chét c6 cong thirc (Ie) sau day:

(R%n ,
R
Q /

R5>—1 H—C‘_ g-—NH

/ |
R* \ N <”3 (ie)
trong do:

n 1a nhu duoc dinh nghia & trén trong phﬁn Ban chat k¥ thuat cla sang ché ddi véi cac

hop chét c6 cong thuc (I);

R! 1a phenyl tuy y dugc thé bang mot hodc nhidu nhom thé dugc chon tir halo,
REN(R)R'® hoge N-heteroxyclylalkyl tuy y duoc thé;

R2 14 nhu dugc dinh nghia ¢ trén trong phén Ban chét k¥ thuat cua sang ché dbi voi
c4c hop chét c6 cong thire (I);

mdi R? va R* 1a hydro hodc alkyl;

RS va R7 1a nhu duoc dinh nghia & trén trong phan Ban chét k¥ thudt ctia sang ché dbi

véi cac hop chét c6 cong thue (I); va
R® 12 mach alkylen mach thang hogc mach nhénh tuy y;
R? 13 hydro hodc alkyl; va
R!? 13 hydro hodc alkyl.

Phuong 4n dugc uu tién cta phuong 4n nay la cac hop chét c6 cong thic (Ie)

trong d6 R? 1a N-heteroaryl c6 5 canh tuy ¥ dugc thé.

Mot phuong an ctia phuong an dugc uu tién nay la cac hop chét c6 cong thirc

(Ie) trong do:

8
R?1a %_<\/S, trong d6 hop chét ¢6 cAu trac (Iel) sau day:
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(R5) NS
R' 4 't )%
R3>—N )—S—NH e
R4 \_y S (te)
trong do:

n 14 nhu duoc dinh nghfa & trén trong phin Ban chét ky thuat cia sang ché d6i véi cac
hop chét c6 cong thic (I);

R! 1a phenyl tuy y dugc thé bang mot hodc nhidu nhém thé duoc chon tir halo,
RE-N(R)R! hozic N-heteroxyclylalkyl tury y duge thé;

mdi R? va R* 1a hydro hodc alkyl;

RS va R7 1a nhu duge dinh nghia & trén trong phan Ban chit k§ thudt ctia sang ché dbi
vé6i cac hop chét co cong thire (I); va

R3 1a mach alkylen mach thang hodc mach nhéanh tly y;
R? 13 hydro hodc alkyl; va

R!° 13 hydro hodc alkyl.

Phuong 4n dugc wu tién clia phuong an nay 1a hop chét c6 cong thire (Iel) duogc
chon tu:

(S)-S-((l-(2-ﬂophenyl)etyl)amino)-6-metyl-N—(thiazol-4-yl)pyridin—2-sulfonamit;

5-((2-(azetidin-1 -ylmetyl)-6-ﬂ0benzyl)amin0)-6-mety1—N—(thiaz01-4-y1)pyridin—2-
sulfonamit;

5-((2-(azetidin—1-y1rnetyl)-6-ﬂobenzyl)amino)-4-mety1—N—(thiazol-4-yl)pyridin-2—
sulfonamit;

5-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂ0benzy1)amino)-6-metyl-N—(thiazol-4-
yl)pyridin-2-sulfonamit;

5-((2-((2,2-dimetylazetidin-1 -yl)metyl)-6-ﬂobenzyl)amino)-6-mety1—N-(thiazol-4-
yD)pyridin-2-sulfonamit;

5-((2-ﬂob-6-((isopropyl(metyl)amino)metyl)benzyl)amino)-6-mety1-N—(thiazol-4-
yl)pyridin-2-sulfonamit;
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5-((2-(azetidin-1-ylmetyl)-3 -flobenzyl)amino)-6-metyl-N- ~(thiazol-4-yl)pyridin-2-

sulfonamit;

4-(diflometyl)-5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-/V- ~(thiazol-4-yl)pyridin-
2-sulfonamit;

6-(diflometyl)-5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-N—(thiazol—4-yl)pyridin—
2-sulfonamit;

5-((2-flo-6-((3-metylazetidin-1 -yl)metyl)benzyl)amino)-6-mety1—N—(thiazol-4-
yl)pyridin-2-sulfonamit;

5-((2-((tert—butyl(metyl)amino)metyl)benzyl)amino)-6-mety1—N ~(thiazol-4-yl)pyridin-
2-sulfonamit;

5-((2-(azetidin-1 -ylmetyl)benzyl)amino)-6-metyl—N—(thiazol-4-yl)pyridin—2-

sulfonamit;

5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-6-metyl-N- _(thiazol-4-yl)pyridin-2-

sulfonamit;

5-((2-(((Xyclopropylmetyl)(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-6-metyl-N—
(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-flo-6-((3-flo-3-metylazetidin-1 -yl)metyl)benzyl)amino)-6-metyl-N- -(thiazol-4-
yD)pyridin-2-sulfonamit;

5 -((2-((tert-butyl(métyl)amino)metyl)-3 ,6-diflobenzyl)amino)-6-metyl-N- -(thiazol-4-
yl)pyridin-2-sulfonamit;

5-((2-(azetidin-1 -ylmetyl)-6-ﬂ0benzyl)amino)-N-(thiazol—4-yl)—4-(triﬂometyl)pyridin-
2-sulfonamit;

5-((2-(((1s,4s)-7-azabixyclo[2.2. 1]heptan—7-yl)metyl)-6-ﬂobenzyl)amino)-6-metyl-N -
(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-(((1s,4s)-7-azabixyclo[2.2. 1]heptan-7-yl)metyl)-6-ﬂobenzyl)amino)-3 -flo-6-
metyl-N—(thiazol—4-yl)pyridin—2-sulfonamit;

3-ﬂo-S—((2-ﬂ0-6-((isopropyl(metyl)amino)metyl)benzyl)amino)-6-mety1—N—(thiazol-4-
yD)pyridin-2-sulfonamit;
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5 -((2-((tert-butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)—3—ﬂo-6-mety1—N—(thiazol—4-
yl)pyridin-2-sulfonamit;

5-((2-bromo-3,6-diﬂobenzyl)amino)-3-ﬂo-6-metyl-N—(thiazol-4—yl)pyridin-Z-
sulfonamit;

5-((2-((7-azabixyclo[2.2.1]heptan-7-yl)metyl)-3 ~(triflometyl)benzyl)amino)-3-flo-6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-((7-azabixyclo[2.2. 1]heptan-7-yl)metyl)-6-flobenzyl)amino) -N-(thiazol-4-y1)-6-

(triflometyl)pyridin-2-sulfonamit;
5-((2-((tert—butyl(metyl)amino)metyl)benzyl)amino)-3—ﬂo-6-metyl-N—(thiazol-4-

yD)pyridin-2-sulfonamit; va
5-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-6-xyclopropyl-3-ﬂo-N—

(thiazol-4-yl)pyridin-2-sulfonamit;
dudi dang chét ddng phan 1ap thé, chit ddng phan d6i anh hodc chét hd bién riéng cua

n6 hodc hén hgp cua chung;
hodc mudi dugce dung, solvat hodc tién duoc chét cta no.

Hop chét c6 cong thirc (Ie) cua phuong an dugc uu tién & trén trong d6 R* 1a N-
heteroaryl ¢6 5 canh tuy y duoc thé, mot phuong an duoc wu tién khéc 1a cac hop chét
trong do:

N
/

S
R? 1a %—Q , trong do6 hop chét c6 cu trac (Ie2) sau day:

trong do:

n 14 nhu duge dinh nghia & trén trong phan Ban chét k¥ thuat cua sang ché dbi voi cac

hop chét c6 cong thie (I);

R! 13 phenyl tiy ¥ dugc thé bang mot hodc nhidu nhém thé duogc chon tir halo,
R3-N(R)R!? hodc N-heteroxyclylalkyl tiy ¥ dugc thé;
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mdi R? va R* 1a hydro hoéc alkyl;

RS va R7 1a nhu dugc dinh nghfa & trén trong phan Ban chat k thudt ctia sang ché dbi
v6i cac hop chit c6 cong thic (I); va

R8 12 mach alkylen mach théng hodc mach nhéanh tuy y;

R? 12 hydro hodc alkyl; va

R0 13 hydro hogc alkyl.
Phuong 4n duge uu tién ciia phuong an nay l1a hop chit c6 cong thire (Ie2) duoc

chon tu:

5-((2-(azetidin-1 -ylmetyl)-6-ﬂobenzy1)amino)-N—(isothiazol-3 -yl)-4-metylpyridin-2-
sulfonamit;

5-((2-(azetidin-1 -ylmetyl)-6-ﬂobenzyl)amin0)-N—(isothiazol-3 -yl)-6-metylpyridin-2-
sulfonamit; va

5-((2-((tert—butyl(metyl)amino)metyl)—6-ﬂ0benzy1)amino)—N—(isothiazol-3-yl)-6—
metylpyridin-2-sulfonamit;

duéi dang chit ddng phan 1ap thé, chit ddng phan d6i anh hodc chit hd bién riéng cua

no6 hodc hon hop cta ching;
hodc mudi duge dung, solvat hodc tién dugc chat cia no.

Hop chit c6 cong thuc (Ie) cia phuong 4n dugc wu tién ¢ trén trong do R? 1a N-
heteroaryl ¢6 5 canh tuy y dugc thé, mot phuong 4n duoc uwu tién khac la cac hop chat
trong do:

IS

\ . .
R21a N9 trong d6 hop chat c6 cau tric (Ie3) sau day:

(R9), ? %
—N

3 _
RR%*N \ N/ T'%(IDNH e3)

trong do:

n 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché d6i voi cac
hop chit c6 cong thire (T);
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R! 1a phenyl tuy y duoc thé bang mot hodc nhidu nhém thé duogc chon tir halo,
_R&-N(R)R! hoic N-heteroxyclylalkyl tuy y duoc thé;

mdi R3 va R* 14 hydro hodc alkyl;

RS va R” 1 nhu duoe dinh nghia & trén trong phin Ban chét k¥ thudt clia sang ché dbi
v6i cac hop chét co cong thuc (I); va

R® 1a mach alkylen mach thing hoic mach nhanh tuy y;

R® 14 hydro hodc alkyl; va

R!? 13 hydro hodc alkyl.

Phuong 4n dugc uu tién clia phuong an nay 1a hop chét c6 cong thic (Ie3) 1a 5-
((2-((Zert—buty1(metyl)amino)metyl)benzyl)amino)-3-ﬂo-N—(isoxazol-3—y1)-6-
metylpyridin-2-sulfonamit; dudi dang chéat dong phan lap thé rieng, chit dong phan
dbi anh hoic chit hd bién cta ching hodc hdn hop cta ching, hodc mudi duoc dung,
solvat hodc tién dugc chit ctia chung.

Mot phuong 4n dugc uu tién khac cua phuong an ¢ trén b1 véi cac hop chat c6
cong thire (Ie) la cac hop chit c6 cong thic (Ie) trong do R2 14 N-heteroaryl c6 5 canh

tuy y duoc thé.

Mot phwong an cta phuong an dugc wu tién nay la cac hop chét co6 cong thuc

(Ie) trong do:
\rf N\ F
R? 1a # , trong d6 hop chét c6 céu tric (Ie4) sau day:
R
(R%n N/ )
RU 4 e/
R3R>4»N W, |sé—NH tet)

trong do:

n 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cla sang ché d6i v6i cac

hop chit ¢6 cong thitc (1);
R! 1a phenyl tuy y dugc thé bang mot hodc nhidu nhém thé duogc chon tir halo,
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_REN(ROR'® hodc N-heteroxyclylalkyl tiry ¥ duoc thé;
mdi R va R* 1a hydro hodc alkyl;

RS va R7 14 nhu duoc dinh nghia & trén trong phan Ban chét k§ thuat clia sang ché d6i

vai cac hop chét c6 cong thire (I); va
R8 1a mach alkylen mach théng ho#c mach nhanh tuy y;
R? 12 hydro hozc alkyl; va
R!° 13 hydro hogc alkyl.

Phuong 4n duge uu tién ciia phuong an nay 1a hop chét c6 cong thuc (Te3) duoc

chon tu:

5 —((2—(azetidin-1—ylmetyl)-6—ﬂ0benzyl)amin0)—N—(6-ﬂopyridin—Z-yl)-4—metylpyridin—2-

sulfonamit;

5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)—N—(6-ﬂopyridin—2-yl)—4-metylpyridin-

2-sulfonamit;

5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-N—(6-ﬂ0pyridin—2-yl)-6-metylpyridin-

2-sulfonamit;

5-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-N—(6-ﬂopyridin-2-y1)-6-
metylpyridin-2-sulfonamit;

S -((2-((tert—butyl(metyl)amino)metyl)benzyl)amino)-3-ﬂo-N—(6-ﬂopyridin—2-yl)-6-

metylpyridin-2-sulfonamit; va

3-ﬂo-S-((2-ﬂo-6-((isopropyl(metyl)amino)metyl)benzyl)amino)—N—(6-ﬂopyridin-2—yl)—
4-metylpyridin-2-sulfonamit;

1a chit dong phan 1ap thé, chit déng phan d6i anh hoic chét hd bién riéng cua n6 hodc

hon hgp cta chung;
hodc mubi duge dung, solvat hodc tien dugc chat cua nd.

Theo mdt phwong an khac cua khia canh nay, hop chit c6 cong thue (I) 1a céac
hop chat ¢6 cong thic (I) trong do:

@ 1a nhu duoc dinh nghia & trén trong phan Ban chét k¥ thuat cta sang ché dbi véi
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céc hop chat c¢6 cong thirc (I).

n 13 nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché dbi véi cac

hop chét c6 cong thie (I);

R! 13 heteroaryl hai vong tuy y duge thé bang mdt hodc nhidu nhém thé duoc chon tir
alkyl, halo, haloalkyl, -R-N(R®)R!® va N-heteroxyclylalkyl tury ¥ duge thé;

R? 1a nhu dugc dinh nghia & trén trong phan Ban chét k¥ thuat cta sang ché dbi voi
céc hop chit c6 cong thire (I);

mdi R? va R* 1a hydro hodc alkyl;

m3i RS, R va R’ duoe dinh ngha & trén trong phan Ban chit k¢ thuat cua sang ché doi

v6i cac hop chét c6 cong thie (I);

R® 1a lién két truc tiép ho#c mach alkylen mach thdng hodc mach nhanh tuy y dugc

thé; va

madi R® va RI® doc lap la hydro, alkyl, haloalkyl, xycloalkyl tuy y dugc thé,
xycloalkylalkyl tuy y duoc thé, heteroxyclyl tuy y dugc thé, heteroxyclylalkyl
tuy y duoc thé.

Theo mot phuong an khac cua khia canh nay, hop chit c6 cong thuc (I) 1a cac
hop chit ¢c6 cong thirc (I) trong do:

@ 14 nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché d6i véi
cac hop chét c6 cong thuc (I);

n 1a nhu dugce dinh nghia ¢ trén trong phan Ban chét k¥ thuat cua sang ché dbi véi cac

hop chét c6 cong thuc (I);

R! 14 isoquinolinyl tuy y dugc thé béng mot hoac nhidu nhém thé duge chon tir halo,
R8-N(R?)R' hodc N-heteroxyclylalkyl tuy y dugc thé;

R? 1a nhu dugce dinh nghia ¢ trén trong phan Ban chét k¥ thuat cla sang ché ddi véi
cac hop chét c6 cong thie (I);

mdi R? va R* 1a hydro hodc alkyl;

RS, R® va R’ 1a nhu dugc dinh nghia & trén trong phin Ban chat k¥ thuat ctia sang ché
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d6i vé6i cac hop chét co cong thire (I);
R® 1a mach alkylen mach thang hodc mach nhénh tuy y;
R? 1a hydro hodc alkyl; va
R!? 13 hydro ho#c alkyl.

Theo mdt phuong én khéac cua khia canh nay, hop chét c6 cong thuce (I) 1a cac
hop chit c6 cong thie (I) trong do:

(R)n

/ .
@ la \ N, trong d6 hop chat c6 cong thire (Ie) sau day:

(TS)n )

R
R' == 0o
H T/
R3>~N S—NH
o \_/ (le)
trong do:

n 1a nhu dugc dinh nghia & trén trong phan Ban chét k¥ thuat clia sang ché ddi voi cac

hop chét c¢6 cong thic (I);

R! 1a isoquinolinyl tuy y duge thé bang mot hodc nhiéu nhém thé duoc chon tir halo,

_RE-N(R?)R' hodic N-heteroxyclylalkyl tity ¥ dugc thé;

R? 1a nhu duoc dinh nghia & trén trong phin Ban chét k¥ thuat cia sang ché ddi voi

cac hop chét c6 cong thic (1);
mdi R3 va R* 1a hydro hodc alkyl;

RS, RS va R7 1a nhu dugc dinh nghia & trén trong phin Ban chat k¥ thuat ctia sang ché

dbi v6i cac hop chét c6 cong thire (I);
R8 14 mach alkylen mach théng hodc mach nhanh tuy ¥;
R? 14 hydro hodac alkyl; va
R!° 14 hydro hodc alkyl.

Phuong 4n dugc uu tién ciia phuong 4n nay la cac hop chit c6 cong thic (Te)

trong d6 R? 1a N-heteroaryl ¢6 5 canh tuy y duoc thé.
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M6t phuong 4n cta phuong an duoc uu tién nay 1a cac hop chét c6 cong thirc
(Ie) trong do:
N\
R? 1a %_&S, trong d6 hop chét c6 ciu tric (Iel) sau day:
NS

(R,
R? H@‘? )J

3 _
Rrj_N \ N/ ENH (o)

trong d6 n 1a nhu duoc dinh nghia ¢ trén trong phan Ban chét k¥ thuat cta sang ché

d6i v6i cac hop chét c6 cong thic (I);

R! 13 isoquinolinyl tuy y dugc thé bﬁng mot hodc nhiéu nhém thé duoc chon tir halo,

_RE-N(R?)R!® hoc N-heteroxyclylalkyl tiry y dugc thé;

R2? 14 nhu dugc dinh nghia & trén trong phan Ban chét k¥ thuat cla sang ché ddi véi

cac hop chét c6 cong thie (D);

mdi R3 va R* 1a hydro hodc alkyl;
R5, RS va R’ 12 nhu dugce dinh nghia & trén trong phén Ban chét k¥ thuat ctia sang ché

d6i v6i cac hop chét c6 cong thuce (D)

RS 1a mach alkylen mach théng hodc mach nhanh tuy y;
R® 14 hydro hoac alkyl; va
R!° 14 hydro hodc alkyl.

Phuong 4n dugc uu tién cua phuong 4n nay la 5-((isoquinolin-8-
ylmetyl)amino)-6-metyl-N-(thiazol-4-y1)pyridin—2-sulfonamit; dudi dang chat dong
phan 1ap thé riéng, chit dong phan dbi anh hodc chit h bién cta ching hodc hén hop
cua chung, hoac mudi dugce dung, solvat hodc tién duogc chét ctia ching.

Mot phuong an khéc ctia sang ché 1a cac hop chat c6 cong thuc (I) trong do R!
la aryl, tdt hon 14 phenyl, tuy y dugc thé béng mot hodc nhiéu nhém thé duoc chon tir
halo, -R-N(R?)R!® hodc N-heteroxyclylalkyl tuy y dugc thé. Nhom thé duogc uu tién
cta cac nhom thé tiy y ndy 1a brom, clo, flo, (dialkylamino)metyl, azetidin-1-ylmetyl,
pyrolidin-1-ylmetyl, 2.2-dimetylazetidin-1-ylmetyl, 3-metylazetidin-1-yl, ((xycloalkyl-
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metyl)(alkyl)amino)metyl, ~ 3-flo-3-metylazetidin-1 -yl, va (7-azabixyclo[2.2.1]-
heptanyl)metyl.

Nhém thé ty y ctia phuong 4n nay & vi tri ortho va/hodc meta trén aryl lién

quan dén lién két voi cacbon ma R3 va R* duoc gan vao.

Mot phuong 4n khac cta sang ché 1a cac hop chit c6 cong thic (I) trong d6 n la

1 hodc 2 va R’ dugc chon tir flo, clo, metyl, diflometyl va triflometyl.

Mot phuong an khéc cua sang ché 1a cac hop chit c6 cong thic (I) trong d6 R?
12 N-heteroaryl c6 5 canh hodc N-heteroaryl c6 6 canh tuy y duoc thé bang halo, tbt
hon 1a flo.

Cén hiéu rang phuong an bét ky ctia hop chét theo sang ché, nhu da néu trén

day, va nhom thé cu thé bat ky dugc d& cap trong ban md ta nay d6i voi nhom cu thé

@ _n, Rl R2, R, RY, RS, RS, R7, R&, R® va R'° & hop chét theo sing ché, nhu da
néu trén day, co thé doc 1ap duoc két hop v6i cac phuong an khéc va/hodc nhom thé
ctia hop chét theo sang ché dé tao thanh phuong an cua sang ché khong duge dé cap cu

thé & trén. Ngoai ra, trong trudong hop ma danh sach cac nhém thé duogc md ta déi véi

nhom cu thé bit ky @ _n, R!, R2, R3, R4, RS, R%, R7, RS, R? va R'? theo phuong an
va/hoic céac diém yéu cau bao ho cu thé, cAn hidu rang mot hodc nhiéu nhém thé c6 thé
bi khuyét khoi danh sach va danh sach cac nhém thé con lai s& duoc xem la phuong an

cua sang ché.

Phuong an khac theo sang ché 12 phuong phép str dung hop chét c6 cong thuc
(1) 1am chét chuan hodc d6i chung trong thit nghiém in vitro hodc in vivo trong vigc
x4c dinh hiéu qua cta hop chét trong viéc diéu hoa kénh natri phu thudc dién ap.

Khia canh khac theo sang ché 1a duogc phém chta ta dugc duoc dung va hop
chét theo séang ché, nhu dugc mod ta & trén, dudi dang chét ddng phan 1ap thé, chit
ddng phan dbi anh hodc chat hd bién ctia ching hodc hdn hop ctia chung, hodc mudi
duogc dung, solvat hodc tién duoc chét ctia ching.

Mot khia canh khéc cua sang ché 1a mé ta phuong phap diéu tri bénh qua trung
gian kénh natri hodc tinh trang bénh & dong vat ¢6 va trong d6 bénh qua trung gian

46

46/215



43001

kénh natri hodc tinh trang bénh duge chon tir dong kinh, bénh trAm cam va lo au; cac
tinh trang than kinh co nhu bénh bai liét co, bénh xo cimg teo co mot bén (ALS) va
hoi chung chan khong yén; dau; bénh than kinh ngoai bién gy ra do hoa tri liéu; tinh
trang bénh tim mach nhu rung nhi va rung that; bao vé than kinh chdng lai bénh da xo
ctimg, chin thuong than kinh va dot quy; va tinh trang bénh da 1iu nhu ngtra va trong
d6 phuong phéap bao gém viéc st dung cho dong vat co va can diéu tri luong hitu hiéu
diéu tri cta hop cht theo sang ché, nhu dugc mo ta & trén, dudi dang chét déng phan
1ap thé, chat dong phan d6i anh hodc chét hd bién cta ching hodc hén hop ctia ching,

hodc mubi duoc dung, solvat hodc tien duge chat ctua ching.

Khia canh khéc theo sang ché 13 md ta phuong phap diéu tri bénh hodc tinh
trang bénh lién quan dén hoat tinh Nay1,6 & dong vat c6 va trong do bénh hodc tinh
trang bénh 1a dong kinh va/hodc rdi loan co giat dong kinh va trong d6 phuong phéap
bao gém viéc st dung cho dong vat c6 vu can diéu tri luong hitu hiéu diéu tri ctia hop
chét theo séang ché, nhu dugec mé ta ¢ trén, dudi dang chat ddng phan lap thé, chét
déng phan dbi anh hodc chét hd bién cta ching hodc hdn hop cua chung, hodc mudi

duoc dung, solvat hodc tién duoc chét cta ching.

Theo mot phuong an cua khia canh nay, dong kinh hodc 161 loan co giat dong
kinh dugc chon tir dong kinh cam quang, tu ngét, dong kinh co giat, hoi chimg
Angelman, dong kinh Rolandic lanh tinh, r6i loan CDKLS5, dong kinh khong c6 y thirc
& tré em va dong kinh khong c6 y thiic ¢ thanh thiéu nién, hoi chung Dravet, dong
kinh thuy tran, hoi chimng thiéu hut Glutl, u mo thira & vung dudi ddi, co thit & tré so
sinh/hoi chimg West, dong kinh giat co tudi vi thanh nién, hoi ching Landau-Kleftner,
hoi ching Lennox-Gastaut (LGS: Lennox-Gastaut syndrome), dong kinh khong c6
rung gidt co, hoi ching Ohtahara, hdi chimg Panayiotopoulos, dong kinh PCDH19,
dong kinh giat co tang dAn, hoi ching Rasmussen, hoi ching nhidm séc thé vong 20,
dong kinh phéan xa, dong kinh thuy thai duong, dong kinh giét co tang dan Lafora, hoi
chung than kinh da, phtc hop c6 mau xo cing, bénh ndo dong kinh & tré so sinh, bénh
ndo dong kinh khoi phat sém, dong kinh toan than v6i co gidt do sbt +, hoi ching Rett,
bénh da xo cung, bénh Alzheimer, tu ky, méat diéu hoa, giam truong luc va 161 loan

van dong kich phat.

Theo mdt phuong an cta phuong an nay, dong kinh hodc r61 loan co gidt dong

47

47/215



43001

kinh dugc chon tir hoi chung Dravet, co thit & tré so sinh/hoi chimg West, dong kinh
thuy thai duong, hoi chimg Lennox-Gastaut, dong kinh toan than véi co giat do s6t +

va bénh ndo dong kinh & tré so sinh.

Khia canh khac theo sang ché 13 phuong phép lam giam dong ion vao qua
Nayl.6 & t& bao dong vat c6 vu, trong d6 phuong phap nay bao gdm viéc cho té bao
tiép xtic v6i hop chét theo sang ché, nhw dugc mé ta § trén, dudi dang chét dong phan
lap thé, chit ddng phan d6i anh hodc chéit hd bién ctia chiing hodc hdn hop cta chung,

hodc mubi duoc dung, solvat hodc tien duge chat cua chung.

Khia canh khéac theo sang ché 14 phuong phap tuc ché chon loc kénh natri ¢
cong dién ap thu nhit so v6i kénh natri ¢6 cong dién &p thi hai & dong vat c6 vu, trong
d6 phuong phap nay bao gbm viéc sit dung cho dong vét c6 vu luong diéu bién cla
hop chat theo sang ché, nhu dugc mé ta & trén, dudi dang chét ddng phan lap thé, chét
ddng phan dbi anh hodc chit hd bién cua ching hodc hdn hop cta chung, hodc mudi

duoc dung, solvat hodc tién duoc chét cta chung.

Theo mot phuong 4n cua khia canh nay, kénh natri c6 cong dién &p thu nhét 1a
Nay1.6.

Theo phuong 4n khac cua khia canh nay, kénh natri ¢6 cong dién ap thu nhit 1a
Nayl.6 va kénh natri c¢6 cdng dién 4p thir hai 1a Nay1.5.

Theo phuong an khac cua khia canh nay, kénh natri ¢6 cong dién ap thu nht 13
Nayl.6 va kénh natri c6 cong dién &p thir hai la Nayl.1.

Phuong 4n cu thé ctia hop chit theo sang ché duoc md ta chi tiét hon dudi day

trong phan diu ché hop chit theo sang ché va trong phan Vi du thuc hién sing ché.
St dung va thir nghiém hop chét theo séng ché

Hop chit theo sang ché didu hoa, t6t hon 1a uc ché, dong ion vao qua kénh natri
phu thudc dién ép, t6t hon 1a Nay1.6, & dong vat ¢6 v, dic bict 1a 6 ngudi. Viée dicu
hoa néu trén bat ky, 1a e ché mot phén hodc tc ché hoan toan hodc ngén chin dong
jon hay khong, d6i khi con duoc dé cap trong ban mo ta nay la "phong bé&" va hop chat
twong Ung la "chit phong bé" hodc "chit trc ché". N6i chung, cac hop chét theo sang
ché didu hoa giam hoat dong cua kénh natri ¢6 cbng dién ap bang cach trc ché hoat

dong phu thudc dién 4p ctia kénh natri nay, va/hodc 1am giam hodc ngan chan dong ion
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natri vao qua mang té bao bang cach ngan chin hoat dong ctia kénh natri nhu cho dong

ion vao.

Hop chét theo sang ché tc ché dong ion vao qua kénh natri phu thudc dién ap,
t6t hon 1 Nay1.6. Hop chat theo séng ché 13 chét didu bién phu thudc trang thai hodc
tAn suit ctia kénh natri, 6 i luc thip ddi véi trang thai nghi/déng va 4i luc cao dbi voi
trang thai khong hoat dong. Céc hop chét nay c6 thé tuong tac voi cac vi tri chdng lap
ndm trong khoang frong ciia 15 din natri ctia kénh tuong fir nhu duge mo ta d6i voi cac
chét phong bé kénh natri phu thudc trang thai khac (Cestele, S., et al., op. cit.). Cac
hop chit nay ciing c6 thé tuong tac véi cac vi tri bén ngoai khoang trong nay va co

hiéu tmg bién 1ap thé 1én sy din ion natri qua 16 kénh.

Két qua bat ky trong s6 cic ket qua nay cudi cung ¢ thé din dén loi ich diéu tri

chung dugc cung cAp boi cac hop chat nay.

Theo do, hop chét theo sang ché 1a chit trc ché kénh natri c¢6 cbng dién ap, tbt
hon 12 chat trc ché Nayl.6, va do vy hitu ich dé didu tri bénh va tinh trang bénh, tdt
hon 1a dong kinh va/hoac 1di loan co giat dong kinh, ¢ dong vt c6 va, tot hon 1a &
ngudi, va cée sinh vat khac, bao gdm tat ca cdc bénh va tinh trang bénh & nguoi 1a két
qua cta hoat dong sinh hoc bét thuong cua kénh natri phu thude dién ap, t5t hon 1a
hoat dong Nay1.6 bat thuong, hodc ¢6 thé duge cai thién bing cach diéu hoa hoat dong
sinh hoc cta kénh natri phu thudc dién ap. Cu thé 1, hop chét theo sang ché, tuc 13,
hop chét c6 cong thie (I), nhu dé néu trén day trong phan Ban chét k¥ thuét cta sang
ché, dusi dang chét ddng phan 1ap thé riéng, chét dong phan dbi anh hogc chdt hd bién
cua chung hodc hdn hop ctia chiing; hodc dudi dang mudi duoc dung, solvat hodc tién
duoc chit cua ching, hitu ich dé didu tri bénh hodc tinh trang bénh & dong vat co vu,
tot hon 1a & nguoi, 1a két qua ctia hoat dong sinh hoc bét thuong ctia Nayl1.6 phu thude
dién ap hodc cé thé duoc cai thién bang cach didu hoa, tdt hon 1a wc ché, hoat dong
sinh hoc cta Nayl1.6. Tét hon 13, hop chét theo sang ché trc ché chon loc Nayl.6 so véi
Nayl.5 va/hodc Nayl.1.

Nhu duoc dinh nghia trong ban md ta nay, bénh, 161 loan hoic tinh trang bénh
lién quan dén hoat dong Nay1.6 bao gdm, nhung khong gidi han &, dong kinh va/hodc
roi loan co giat dong kinh. Dong kinh va/hodc rdi loan co git .dcf)ng kinh bao gém,

nhung khong gidi han &, dong kinh cam quang, tu ngét, dong kinh co giat, hoi ching
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Angelman, dong kinh rolandic lanh tinh, 161 loan CDKL5, dong kinh khong c6 y thirc
& tré em va dong kinh khong c6 y thic ¢ thanh thiéu nién, hoi chimg Dravet, dong
kinh thuy tran, hoi chl’mg thiéu hut Glutl, u md thira & viung dudi ddi, co that & tré so
sinh/hdi chimg West, dong kinh giét co tudi vi thanh nién, hdi chimg Landau-Kleffner,
hoi chimg Lennox-Gastaut, dong kinh khong c6 rung giat co, hoi ching Ohtahara, hoi
ching Panayiotopoulos, dong kinh PCDH19, dong kinh giat co tang dan, hoi ching
Rasmussen, hoi chimg nhidm sic thé vong 20, dong kinh phan xa, dong kinh thuy thai
duong, dong kinh giat co tang din Lafora, hdi chimg than kinh da, phtc hop c6 méu
x0 cung, bénh ndo dong kinh & tré so sinh, bénh ndo dong kinh khoi phat soém, dong
kinh toan than v&i co gidt do s6t +, hoi chimg Rett, bénh da xo cung, bénh Alzheimer,

tu ky, mét diéu hoa, giam truong luc va 161 loan van dong kich phat.

Do vAy sang ché dé xut hop chét, duoc phim va phuong phap str dung hop
chit va dugc phim dé diéu tri bénh hoic tinh trang bénh li€n quan dén hoat dong cla
Nayl.6 & dong vat c6 vu, tdt hon 14 ngudi, bang cach st dung cho dong vt c6 vi, t6t
hon 1a nguoi, cAn diéu tri lugng hitu hiéu ctia hop chéit theo sang ché hoic dugc phém

chira hop chit theo sdng ché.

Gia tri chung cta hop chit theo sang ché trong viéc tc ché dong ion vao Nayl.6
6 thé duoc xac dinh bﬁng cach st dung thtr nghiém dugc md ta ¢ dudi trong phﬁn tha
nghiém sinh hoc. Néi cach khac, gia tri chung cta hop chét trong viéc diéu tri bénh
hoic tinh trang bénh & nguodi ¢ thé duoc xay dung & mo hinh dong vét chuin cong
nghiép dé ching minh hiéu qua cua hop chit trong diéu tri dong kinh va/hodc rdi loan
co giat dong kinh. M6 hinh dong vat vé tinh trang bénh dong kinh ¢ ngudi da dugc
phat trién din dén cac khiém khuyét vé cam giac ¢ thé tai tao trong mot khoang thoi

gian dai cd thé dugc danh gia bang cach thit nghiém cam giac.

Vi dy, nhidu mo hinh dong vt gim nhdm da dugc phat trien dé danh gid xu
huéng co giat hodc hoat dong dong kinh (Klein, B.R. et al.,(2016), "Models Currently
in Active Use. In: Epilepsy Therapy Screening Program”, Vol. 2016, National Institute
of Neurological Disorders and Stroke). Ching bao gdm tén thuong hoa hoc cap tinh
hodc ton thuong dién chp tinh gy ra co giat, cling nhu ton thuong hoa hoc méan tinh
hodc ton thuong di truyén mén tinh khién dong vat d& bi co giat. Cac mo hinh nay c6

thé duge st dung dé x4c dinh kha nang tuong d6i ctia hop chat dé thuc d4y hoic ngan
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nglra hoat dong co giat. Thir nghiém co giat dién cyc dai (MES: maximal electroshock
seizure) va thir nghiém co giat tam than van dong 6 hertz (6Hz) 1a hai vi du vé thir
nghiém co giat tdn thuong cap tinh duoc st dung dé danh gia su can thiép chéng co
giat (Suzuki, F. et al., Neuroscience (1995), Vo. 64, pp. 665-674; Barton, M.E. et al.,
Epilepsy Research (2001), Vol. 47, pp. 217-227). Ca hai thir nghiém bao gdm ton
thuong dién dugc ap dung véi dién cuc duoc dat 1én gidc mac hodc tai dé gay ra con
dong kinh cap tinh. Con co gidt cép tinh c6 thé cling duge gy ra béng héa hoc, vi dy,
bang cach st dung hop chét ete gy co git flurotyl (Makinson, C.D. et al., Exp.
Neurol. (2016), Vol. 275, Pt 1, pp. 46-58).

Dong kinh di truyén dugc lién két voi nhidu gen riéng biét, bao gdm nhidu gen
kénh natri c6 cong dién ap. Chudt bién ddi gen c6 thé duoc tao ra chua céac dot bién da
duoc xac dinh & bénh nhan la nguoi. Trong mot sb truong hop, céc bién ddi gen nay
din dén dong vat hanh dong giéng nhu bénh nhan 1a ngudi c6 thay d6i gen da dugc
x4c dinh tir ddu. Chuot dot bién c6 thé duogc st dung dé thir nghiém can thiép chdng co
giat. Thir nghiém nay co thé bao gdbm ngén nglra co gidt tu phat, hodc ¢6 thé sit dung
kich thich dé gly ra co giat tuong tw nhu thir nghiém dugc thuc hién & chudt kiéu dai.
Mo hinh ddng vat vé& bénh ndo dong kinh ¢ tré so sinh 6 (EIEE6: early infantile
epileptic encephalopathy 6), cling dugc biét 12 dong kinh co nghiém trong & tré nho
hodc hoi chimg Dravet, dugc tao ra béng cach dot bién gen SCN1A ma hoa kénh natri
6 cdng dién ap Nayl.1 (Yu, F.H. et al., Nat. Neurosci. (2006), Vol. 9, pp. 1142-1149).
M5 hinh EIEE13 tuong tu dugc tao ra bing cach dot bién gen SCN6A mé hoa kénh
natri ¢6 cdng dién ap Nayl.6 (Wagnon, J.L. ef al., Human Molecular Genetics(2014)).
Ca hai ching chudt nay tao ra co hdi dé danh gia can thiép didu tri tiém nang co6 thé
chimg minh hiru ich & quﬁn thé bénh nhan lam sang (Martin, M.S. et al., J. Biol.
Chem. (2010), Vol. 285, pp. 9823-9834; va Martin, M.S. et al., Human Molecular
Genetics (2007), Vol. 16, pp. 2892-2899).

Sang ché sin sang cung cép nhidu ¥ nghia khac cho viéc xac dinh chat trc ché
Nay1.6 hitu ich duci dang chit tri lidu. Viéc x4c dinh chat e ché Nay1.6 ¢6 thé duoc
danh gia béng cach st dung nhiéu ther nghiém in vitro va in vivo, vi du, do dong, do
dién thé mang, do dong ion vao, (vi du, natri hodc guanidin), do ndng do natri, do chét
truyén tin th@ hai va mutc do phién ma, va str dung, vi du, thudc nhudm nhay véi dién
ap, cac vét co hoat tinh phong xa, va dién sinh 1y kep miéng.
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Mot quy trinh ndy bao gbm sang loc tc nhén hoa hoc @2 c6 kha ning diéu bién

hoat dong ctia kénh natri nho' d6 xac dinh nd 1a chét diéu bién.

Thtr nghiém phd bién duogc mod ta trong Bean er al., J. General Physiology
(1983), 83:613-642, va Leuwer, M., et al., Br. J. Pharmacol (2004), 141(1):47-54, st
dung k¥ thuat kep miéng d& nghién ctru hoat dong cua céc kénh. K¥ thuét nay da biét
d6i voi ngudi co hidu biét trung binh trong linh vuc nay, va co thé dugc phat trién, sir
dung cong nghé hién nay, vao thir nghiém hidu sut thip hogc trung binh dé danh gia

hop chit v& kha ning dé diéu bién hoat dong cua kénh natri ctia chung.

Hiéu sudt ctia cac hop chét thir nghiém 1a yéu t6 quan trong trong viéc lua chon
thtr nghiém sang loc can st dung. Trong mot s6 chién lugc, trong d6 hang trdm ngan
hop chat can duoc thtr nghiém, khong mong mudn st dung cdc phuong phap c6 hiéu
sudt thip. Tuy nhién, trong cac trudng hop khéc, hiéu suit thép 1a du dé x4c dinh su
khac biét quan trong gitta mot sé lugng hop chét giéi han. Viée két hop cac loai thu

nghiém thuong 1 can thiét dé x4c dinh céc hop chét didu bién kénh natri dac hiéu.

Thtt nghiém dién sinh 1y s dung k¥ thuat kep miéng dugc chép nhan 12 tiéu
chuin vang dé danh gia chi tiét twong tac hop chét kénh natri, va dugc md ta trong
Bean et al., op. cit. va Leuwer, M., et al., op. cit. Phuong phap sang loc hi¢u suét thap
(LTS: low-throughput screening) thu cong c6 thé so sanh tir 2 dén 10 hop chat mdi
ngay; hé théng duoc phat trién gan day dé sang loc hiéu suét trung binh (MTS:
medium-throughput screening) tu dong & tir 20 dén 50 miéng (ttc 1a hop chét) mdi
ngay; va cong nghé tir Molecular Devices Corporation (Sunnyvale, CA) cho phép sang
loc hiéu suat cao (HTS: high-throughput screening) tw dong o tir 1000 dén 3000 miéng
(trc 12 hop chit) mdi ngay.

Mot hé thdng kep miéng tu dong st dung cong nghé dién cuc phéng dé ting
nhanh téc d6 tim ra thudc. Pién cuc phéng ¢6 kha ning dat dugc dién tré cao, 16p han
kin gén v6i cac té bao tiép theo 1a ban ghi toan t bao dn dinh, do nhidu thép ma c6 thé
so sanh véi phép ghi thong thuong. Thiét bi thich hop 1a PatchXpress 7000A (Axon
Instruments Inc, Union City, CA). Cac dong té bao va k§ thuét nuoi ciy khac nhau,
bao gdm té bao bam dinh cling nhu té bao phat trién tu phat trong huyén phu duge xép
hang v& toc @6 bit kin thanh cong va do 4n dinh. Té bao duoc lam bat tir (vi du, HEK

va CHO) bidu hién dn dinh & mirc dd cao ctia kénh ion natri thich hgp cé thé dugc dua
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vao mdi trudong nudi cay huyén phu mat do cao.

Céac thlr nghiém khac co thé duoc chon dé cho phép nha nghién ctiu x4c dinh
hop chét phong bé trang thai dac hiéu cua kénh, nhu trang thai mo, trang thai dong
hoi#c trang thai nghi, hodc phong bé su chuyén hoa tir trang thai m& sang dong, trang
thai déng sang nghi hodc trang thai nghi sang mo. Nguoi cé hiéu biét trung binh trong

linh vuc nay thudng quen thudc véi céc thir nghi€ém nay.

Céc thtr nghiém lién két ciing sin co. Thiét ké bao gdm cac thtr nghiém lién két
dua trén bd loc phong xa truyén théng hodc hé théng huynh quang dua trén ddng tidu

6 s&n tir nhom Evotec OAI cua cong ty (Hamburg, Germany), ca hai déu 1a HTS.

Céac thur nghiém dong c6 hoat tinh phong xa cling c6 thé duoc st dung. Theo
thir nghiém nay, kénh dugc kich thich dé méo béng veratridin ho#c aconitin va dugc
gilt ¢ trang thai mo dn dinh bang ddc t5, va chat phong bé kénh duoc xic dinh béng
kha nang ngin chin dong ion vao. Thir nghiém c6 thé st dung ion guanidin [Na] va
4[C] c¢6 hoat tinh phong xa lam chét danh ddu. TAm FlashPlate & Cytostar-T trong té
bao sbng tranh cac budc phén tach va phu hop cho HTS. Cong nghé tdm nhap nhdy
cfing cai tién phuong phap nay tré nén thich hop v6i HTS. Nho céc khia canh hitu ich

ctia thir nghiém nay, lwong théng tin 1 trong doi tot.

Mot dang thtr nghiém khac do su phan b6 lai cua dién thé mang béng cach su
dung kit dién thé mang hé théng FLIPR (HTS) s&n c6 tir Molecular Dynamics (mot bo
phan ctia Amersham Biosciences, Piscataway, N7J). Phuong phap nay bi gidi han ¢ cac
thay d6i dién thé mang cham. Mot s6 vAn d& c6 thé 1a do nén huynh quang ctia cic hop
chét. Cac hop chit thir nghiém ciing ¢ thé anh huéng truc tiép dén tinh luu dong ctia
mang té bao va din dén su ting néng d6 thudc nhudém trong té bao. Van nhd cac khia

canh hitu ich cta thir nghiém nay, ham luong thong tin 1a tuong d6i tét.

Thudc nhudm natri c6 thé duoc st dung dé do tbc d6 hoic lugng dong ion natri
di vao qua kénh. Loai thir nghiém nay cung cAp ham luong thong tin rat cao vé cac
chit phong bé kénh dién thé. Thir nghigm nay 1a hiru dung va s€ do truc tiép dong Na+
vao. CoroNa do, SBFI va/hodc natri xanh 14 céy (Molecular Probes, Inc. Eugene OR)
c6 thé duoc sit dung dé do dong Na vao; tht ca 1a thudc nhudém dép tmg Na. Ching c6
thé duoc st dung két hop véi thiét bi FLIPR. Viéc str dung cac thudc nhudm nay trong
sang loc chua ting dugc mo ta trude day trong céc tai lidu. Thudc nhudm canxi cling
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c6 thé ¢6 tiém ning trong dang thir nghiém nay.

Trong thir nghiém khéc, cam bién dién thé dua trén FRET duoc sir dung dé do
kha nédng cta hop chat thir nghiém dé phong bé truc tiép dong Na vao. Hé¢ HTS da c6
trén thi truong bao gdm hé¢ VIPR™ II FRET (Aurora Biosciences Corporation, San
Diego, CA, m6t bd phén cta Vertex Pharmaceuticals, Inc.) c6 thé duoc st dung Kkét
hop voi thudc nhuém FRET, cling dugc cung cép béi Aurora Biosciences. Thir nghiém
nay do cic dap tmg phu thi hai véi céc thay dbi dién ap. Khong c6 yéu cau dbi voi
chét cai bién hoat dong kénh. Thir nghiém nay do su khir cuc va tang cuc, va cung cép
cac két qua ti 18 d dinh luong. Phién ban MTS ré hon cla thir nghiém nay st dung
FLEXstation™ (Molecular Devices Corporation) két hop v6i thube nhuom FRET tir
Aurora Biosciences. Cac phuong phép khac vé thir nghiém hop chit duge md ta trong
ban md ta nay cling dé dang duoc biét va sin c6 dbi voi ngudi co hiéu biét trung binh
trong linh vuc nay.

Céc két qua nay cung chp co s& dé phan tich mbi quan hé cAu trac-hoat dong
(SAR: structure-activity relationship) gilta hop chét thir nghiém va kénh natri. Mot 5O
nhém thé trén ciu trac 16i cua hop chét thir nghiém c6 xu huéng cung cép cac hop chat
%rc ché manh hon. Phan tich SAR 1 mét trong céc cong cu ma nguoi cd hiéu biét trung
binh trong linh vuc nay co6 thé st dung ngay dé xac dinh phuong én uu tién cua hop

chit theo sang ché dé st dung lam chét tri lidu.

Sau do céac chét didu hoa duge xac dinh nhu vay dugc thu nghiém trong nhiéu
md hinh in vivo khic nhau dé xéc dinh ching hitu ich trong diéu tri bénh hodc tinh
trang bénh lién quan dén hoat dong cua kénh natri dugc quan tam, tot hon 1a Nay1.6,
v6i tac dung phu t6i thiéu hay khong. Thir nghiém duge md ta & dudi trong phan thi

nghiém sinh hoc hitu ich trong viéc déanh gia hoat dong sinh hoc ctia hop chét nay.

Thong thudng, hiéu qua cta hop chét theo séang ché duogc thé hién bang gid tri
ICso ctia né ("ndng do e ché — 50%"), 1a do lugng hop chit duoc yéu cau dé dat trc
ché 50% hoat dong cta d6i twong kénh natri so véi khoang thoi gian cu thé. Vi duy, cac
hop chit dién hinh theo sang ché thé hién khoang ICso tir nho hon 100 nanomol dén
nhé hon 10 micromol trong thir nghiém dién sinh ly Nay1.6 miéng kep dién thé duoc

mod ta trong ban mo ta nay.

Trong cach st dung khéc cta sang ché, hop chét theo sang ché c6 thé dugc str
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dung trong nghién cttu in vitro hodc in vivo 1a chat mau cho muc dich so sanh dé tim ra
cac hop chat khac cling hitu ich trong diéu tri, hodc bao vé khoi, cac bénh khac nhau

duoc mo ta trong ban mo ta nay.

Khia canh khéc theo sang ché dé xuit viéc uc ché hoat dong Nay1.6 trong mau
sinh hoc hodc dong vat cé vy, tbt hon 1a ngudi, phuong phap bao gff)m viéc str dung
cho dong vat co v, t6t hon 1a nguoi, hodc viée tiép xac méau sinh hoc véi hop chit ¢6
cong thic (I) hodc dugc pham chtta hop chét c6 cong thire (I). Thuat ngit "mAu sinh
hoc", nhu dugc st dung trong ban md ta nay, bao gdm, nhung khong gidi han &, nubi
céy té bao hodc dich chiét ctia chiing; nguyén liéu sinh thiét thu duoc tir dong vat ¢ va
hodc dich chiét ctia chung; va mau, nudc bot, nudce tiéu, phan, tinh dich, nudc mét,

hoic dich co thé khac hodc dich chiét ctia ching.

Viéc tc ché hoat dong Nayl.6 trong mau sinh hoc 13 hitu ich cho nhiéu muc
dich khac nhau da da biét d6i v&i ngudi co hiéu biét trung binh trong linh vuc nay. Vi
du v& cac muc dich nay bao gdm, nhung khong gi6i han ¢, nghién ctru vé kénh ion
natri trong cac hién tugng sinh hoc va bénh ly; va danh gia so sanh chét rc ché kénh
ion natri moi.

Hop chét theo sang ché, nhu da néu trén day trong phan Ban chét k¥ thuat cta
sang ché, dusi dang chét dong phan 1ap th8, chat dong phan dbi anh, chit hd bién ctia
chung hodc hdn hop cua chung, hodc mudi dugc dung, solvat hodc tién duoc chit cia
ching, va/hodc dugc phém duoc mé ta trong ban mo ta nay chua ta duoc dugc dung
va mdt hodc nhiéu hop chét theo sang ché, nhu da néu trén day trong phan Ban chat k¥
thuat ciia sang ché, dudi dang chét dong phan 1ap the, chit ddng phan ddi anh hodc
chit hd bién cua ching hodc hon hop cta ching, hodc mubi dugc dung, solvat hodc
tién duoc chit cta ching, ¢ thé duogc sir dung trong bao ché thudc dé diéu tri bénh
hodc tinh trang bénh lién quan dén kénh natri c¢6 cong dién ap hoat dong, tot hon 1a
hoat dong Nayl.6, & dong vat co vU.

Duoc phém theo sang ché va viéc st dung ching

Séang ché cling d8 xuit duoc phdm chia hop chét theo sang ché duge md ta
trong ban md t& nay. Theo mot phuong an, sang ché d& xuét ché phdm chira hop chat
theo sang ché trong chit mang dugc dung, ta dugc hodc chét pha lodng va véi luong
hitu hiéu d& didu hoa, tét hon 1a Gc ché, dong ion di vao qua kénh natri phu thuge dién
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ap dé diéu tri bénh trung gian qua kénh natri, nhu dong kinh va/hodc rdi loan co giat
dong kinh, khi dugc sir dung cho dong vat, tot hon 1a dong vat cd vu, tot hon nita 12
bénh nhén 1a nguoi.

Viéc st dung hop chét theo sang ché, hoic mudi dugc dung cua chung, & dang
tinh khiét hoic trong duge phém thich hop, cé thé duoc thuc hién qua phuong thic su
dung bt k dugc chép nhan cta chat dé dép tng cac cong dung tuong ty. Dugc phim
theo sang ché c6 thé duoc bao ché bing viée két hop hop chit theo sang ché voi chét
mang duoc dung thich hop, chét pha lodng hodc ta dugc, va co thé dugc bao ché thanh
cac ché phérn & dang rén, ban rén, 16ng hodc khi, nhu vién neén, vién nang, bdt, hat,
m&, dung dich, thudc dan, dang tiém, dang x6ng hit, dang gel, vi cau, va khi dung. Con
duong phd bién dé s dung dugc pham bao gdm, nhung khong gioi han &, miéng, khu
tr, qua da, x0ng, ngoai dudng ti€u hoa, dudi ludi, tryc trang, am dao, va trong mili.
Thuat ngit "ngoai dudng tiéu héa" nhu duge sir dung trong ban mé ta ndy bao gdm céc
k¥ thut tiém dudi da, trong tinh mach, trong co, trong bé ndo hoic truyén. Duogc phém
theo sang ché duoc bao ché dé cho phép thanh phan hoat chit chtra trong dugc pham
c6 kha ning sinh hoc khi sir dung dugc phém cho bénh nhan. Dugc phém s& duogc su
dung cho d6i twong hodc bénh nhan ¢ dang mot hodc nhiu lidu don vi, trong d6, vi
du, vién nén co thé 1a mot lidu don vi duy nhét, va vat chira hop chét theo sang ché &
dang khi dung co thé chira nhiéu liéu don vi. Phuong phdp thuc té san xuét dang liéu
nhu vay la da biét, hodc 14 rd rang, d6i v&i ngudi co hiéu biét trung binh trong linh vue
nay; vi du, xem The Science and Practice of Pharmacy, 20th Edition (Philadelphia
College of Pharmacy and Science, 2000). Duoc phém duogc su dung, trong bat ky
truomg hop nao, chira lugng hiru hiéu diu tri ctia hop chit theo sang ché, hodc mudi
duoc dung cta ching, cho didu tri bénh hodc tinh trang bénh dang nghién ctru theo

huéng dan cta sang ché nay.

Dugc pham hitu ich trong ban md ta nay cling chtra chit mang duogc dung, bao
gdm chét pha lodng hozc ta duge thich hop bét ki, bao gdm chét tri liéu bat ky ma ban
than n6 khong tao ra khang thé c6 hai véi ca thé nhan dugc phém, va ¢6 thé duoc st
dung ma khong gy doc qua muc. Chit mang dugc dung bao gbm, nhung khong gioi
han 6, chét 1ong, nhu nudc, nudce mudi, glyxerol va etanol, va tuong tu. Théo luan k¥
chit mang dugc dung, chét pha lodng, va cac ta dugc khac duoc trinh bay trong
REMINGTON'S PHARMACEUTICAL SCIENCES (Mack Pub. Co., N.J. current
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edition).

Duoc phim theo sang ché c6 thé & dang ran hodc dang long. Theo mot khia
canh, (cac) chit mang 1a hat, do véy ché phém 14, vi du, & dang vién nén hodc dang
bdt. Vi du, (céc) chit mang c6 thé 1a chit long, véi cac ché phém la, xir6 uéng, chét

long co thé tiém hodc khi dung, 13 hiru ich dé st dung bang dudng xong.

Khi duoc du dinh st dung qua dudng miéng, t6t hon 14 duoc phém & hodc dang
ran hoic dang léng, trong d6 dang ban ran, dang ban 16ng, huyén phu va dang gel cling
duoc bao gdm trong cac dang duge can nhic trong ban md ta ndy dudi dang ran hodc

dang long.

DPbi véi dang ché phém ran cho st dung qua duong miéng, duoc phém c6 thé
duoc bao ché thanh bot, hat, vién nén, vién tron, vién nang, keo cao su, vién nhén hoac
dang tuong tu. Ché phém ran s& thuong chira mot hodc nhiéu chét pha lodng tro hodc
chit mang an dugc. Ngoai ra, mot hoge nhidu chit sau c6 thé duoc trinh bay: chat két
dinh nhu carboxymetylxenluloza, etyl xenluloza, xenluloza vi tinh thé, gém nhua
tragacan hodc gelatin; td dugc nhu tinh bot, lactoza hodc dextrin, chit 1am rd nhu axit
alginic, natri alginat, primogel, tinh bt ngd va tuong tu; chit lam tron nhu magie
stearat hodc sterotex; chit truot nhu keo silic dioxit; chit 1am ngot nhu sucroza hodc

sacarin; chit diéu vi nhu bac ha, metyl salixylat hodc chat tao vi cam; va chat tao mau.

Khi dugc pham & dang vién nang, vi du, vién nang gelatin, né c6 the chua,

ngoai loai nguyén liéu & trén, chit mang dang long nhu polyetylen glycol hodc dau.

Duoc phim c6 thé & dang long, vi dy, cOn ngot, xird, dung dich, nhil tuong
hodc huyén phu. Chét 1ong c6 thé dé str dung qua dudng miéng hodc phén phdi bang
duong tiém, 1a hai vi du. Khi duoc dy dinh dé str dung qua dudng miéng, duoc phim
duoc uu tién chira, ngoai hop chét hién tai, mot hodc nhiéu chit lam ngot, chét pha
loang, thube nhu@m/chét tao mau va chit diéu vi. Trong duge phém duoc du dinh dé
str dung béng cach tiém, mdt hodc nhidu hoat chét bé mit, chat pha lodng, chét thAm
u6t, chit phan tan, chét tao huyén phu, chét dém, chét 6n dinh va chét déng truong c6

thé dugc bao gom.

Duoc phém dang 16ng theo sang ché, 12 dung dich, huyén phu hodc dang tuong

tu khac, cé thé bao gdm mdt hodc nhiéu ta duoc sau day: chét pha loang v tring nhu
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nuée ding dé tiém, dung dich nudc mudi, tbt hon 1a nudce mudi sinh ly, dung dich
Ringer, natri clorua déng truong, tinh dau khong bay hoi nhu mono hodc diglyxerit
tbng hop c6 thé déng vai tro 1a dung mdi hodc moéi truong huyén phu, polyetylen
glycol, glyxerin, propylen glycol hodc cac dung moi khac; chét chéng vi khuén nhu
ruou benzyl hodc metyl paraben; chit chéng oxy héa nhu axit ascorbic hodc natri
bisulfit; chit tao chelat nhu axit etylendiamintetraaxetic; chit dém nhu axetat, xitrat
hoac phosphat va chét diéu bién truong luc nhu natri clorua hodc dextroza. Cong thirc
dung ngoai duodng tiéu hoa co thé dugc chira trong éng thudc tiém, xylanh dung mot
14n hodc nhidu lo lidu duge 1am tir thiyy tinh hodc nhya. Nude mudi sinh 1y 14 ta dugc

wu tién. Tét hon 13, duoc phdm 1a dung dich tiém tiét trung.

Duoc phém dang long theo séng ché dugc dw dinh d2 st dung ngoai dudng tiéu
hoa hodic st dung qua dudng miéng nén chita luong hop chat theo sing ché dé thu
duoc liéu thich hop. Thong thuong, luong hop chét nay it nhat 1a 0,01% ctia hop chat
theo sang ché trong duoc phém. Khi duogc du dinh st dung qua dudng miéng, lwong
hop chit nay c6 thé duoc thay ddi trong khoang tir 0,1 dén khoang 70% khdi luong
ctia dugc pham. Dugc phim qua dudng miéng uu tién chira khoang tir 4% dén khoang
tr 50% cua hop chit theo sang ché. Duoc phim wu tién va viéc bao ché theo sang ché
duoc diéu ché do vay lidu don vi ngoai duong tiéu héa chira khoang tr 0,01 dén 10%

khéi lugng ctia hop chét trudc khi pha loang theo sang ché.

Duoc phém theo sang ché c6 thé duoc du dinh dé str dung khu tra, trong trudng
hop chéit mang c6 thé bao gébm dung dich, nhii tuong, thuéc m& hozc gel thich hop.
Bazo, vi dy, co thé chira mot hodc nhidu chét sau: vazolin, lanolin, polyetylen glycol,
sép ong, diu khoang, chit pha lodng nhu nudc va ruou, va chét nhil hoa va chit 6n
dinh. Chat lam dic c6 thé c6 trong duogc phim dé st dung khu tra. Khi duoc dy dinh
st dung qua da, ché pham c6 thé bao gdm miéng dén trén da hodc thiét bi dién di. Ché
phim khu tra c6 thé chira ndng do cua hop chét theo sang ché khoang tir 0,1 dén
khoang 10% w/v (khéi luong trén don vi thé tich).

Duogc phim theo sang ché ¢6 thé duge du dinh dé st dung qua dudng truc trang
& dang, vi du, dang thubc dan, s& dugc tan ra trong truc trang va giai phong thudc. Ché
pham dé str dung qua duodng truc trang co thé chtra bazo dau dudi dang ta duge khong

gay kich thich thich hop. Céc bazo nay bao gdm, nhung khong gidi han 0, lanolin, bo
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cacao va polyetylen glycol.

Dugc phdm theo sdng ché c6 thé bao gdm cac nguyén liéu khac, dang vat ly cai
bién cta lidu don vi dang ran hodc dang long. Vi du, dugc phém c6 thé bao gém
nguyén lidu tao thanh 16p vo bao boc xung quanh thanh phan hoat chéit. Nguyén liéu
tao thanh 16p vo bao boc thudng tro, va ¢6 thé duge chon tur, vi du, duong, shellac, va
cac chét bao tan trong rudt khac. Noi cach khéc, thanh phﬁn hoat chét c6 thé duoc boc

lai trong vién nang gelatin.

Duoc pham theo sang ché & dang rén hodc dang long c6 thé bao gdm chit lién
két voi hop chit theo sang ché va nho d6 hd tro trong viéc phan phdi hop chit. Chat
thich hop co thé hoat dong voi kha nang nay bao gdm khéng thé don dong hodc da

dong, protein hodc liposom.

Duoc phdm theo sdng ché ¢6 thé bao gdbm lidu don vi c6 thé dugc st dung dudi
dang khi dung. Thuat ngit khi dung duoc st dung dé ky hiéu nhiéu hé khac nhau tir hé
¢6 ban chét keo tu nhién dén hé bao gdm g6i diéu 4p. Viéc phan phdi c6 thé bang khi
hoa 1ong hodc khi nén hodc béng hé bom thich hgp phén phéi thanh phﬁn hoat chét.
Khi dung chtra hop chét theo sang ché co thé dugc phan phdi trong hé mét pha, hai
pha, hodc ba pha d& phan phdi (cac) thanh phan hoat chit. Viéc phén phdi khi dung
bao gém dd chira can thiét, chét hoat héa, van, dd chtra phy, va tuong tw, ching cing
nhau c6 thé tao thanh kit. Nguoi c6 hidu biét trung binh trong linh vuc k¥ thuét nay,

khong can thi nghiém qua muc, c6 thé x4ac dinh khi dung dugc uu tién.

Dugc pham theo sang ché ¢6 thé duoc bao ché bang phuong phép da dugc biét
trong linh vuc dugc nay. Vi du, duoc phém duoc du dinh dé st dung béng cach tiém
¢6 thé duoc bao ché bing céch két hop hop chit theo sang ché v6i nudce vo trung, duge
chung cAt dé tao thanh dung dich. Hoat chit bé mit c6 thé duoc bd sung dé tao diéu
kian cho viée tao thanh dung dich ddng nhat hodc huyén phil. Chét hoat dong bé mit la
hop chét twong téc khong cong hoéa tri voi hop chét theo séng ché dé tao diéu kién cho

viéc hoa tan hodc ddng nhét huyén phu ctia hop chét trong hé phan phdi c6 nude.

Hop chét theo séng ché, hoic mudi duge dung ctia ching, dugc su dung voi
luong hitu hiéu diéu tri, s& thay doi tiry thude vao nhiéu yéu t§ bao gdm hoat dong cua
hop chit cu thé dugc st dung; do 4n dinh chuyén héa va thoi gian hoat dong cta hop
chit: 6 tudi, trong lugng co thé, tinh trang st khoe chung, gidi tinh, va ché @6 an cta
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bénh nhén; céch thic va thoi gian st dung; td¢ d6 thanh thai; viée két hop thude; mic
dd nghiém trong cua tinh trang bénh cu thé hoac rbi loan cu thé; va déi tuong dang
didu tri. N6i chung, lidu hing ngay hiru hiéu diéu tri (cho dong vat co6 v 70 Kg) la
khoang tir 0,001 mg/Kg (tic la, 0,07 mg) dén khoang 100 mg/Kg (ttc la, 7,0 g); tbt
hon 12 lidu hiru hiéu didu tri (cho dong vat c6 vii 70 Kg) 1a khoang tlr 0,01 mg/Kg (tie
1a, 0,7 mg) dén khoang 50 mg/Kg (tuc 13, 3,5 g); t4t hon nita 1a lidu hiru hidu didu tri
(cho dong vat c6 va 70 Kg) 1a khoang tir 1 mg/kg (tac la, 70 mg) dén khoang 25
mg/Kg (tic la, 1,75 g).

Khoang liéu hitu hiéu duoc dé xuét trong ban mo ta nay khong nhim gi6i han
va thé hién khoang lidu wu tién. Tuy nhién, hiu hét lidu wu tién s& duge dicu chinh cho
timg d6i tuong, dugc hiéu va c6 thé xac dinh boéi ngudi co hiéu biét trung binh trong
linh vuc k¥ thuét tuong duong (xem, vi du, Berkow et al., eds., The Merck Manual,
19t edition, Merck and Co., Rahway, N.J., 2011; Brunton ef al. eds., Goodman and
Cilman's The Pharmacological Basis of Therapeutics, 121 edition, McGraw-Hill
2011; Avery's Drug Treatment: Principles and Practice of Clinical Pharmacology and
Therapeutics, 3rd edition, ADIS Press, LTD., Williams and Wilkins, Baltimore, MD.
(1987), Ebadi, Pharmacology, Little, Brown and Co., Boston, (1985); Osolci al., eds.,
Remington's Pharmaceutical Sciences, current edition, Mack Publishing Co., Easton,
PA; Katzung, Basic and Clinical Pharmacology, Appleton and Lange, Norwalk, CT
(1992)).

Tong lidu duoc yéu cAu cho mdi 1an diéu tri c6 thé duoc sir dung b??mg nhiéu
liéu hodc trong mot liéu duy nhat trong ngay, néu mudn. Néi chung, viéc didu tri duoc
b4t ddu v6i lidu nhé hon, it hon lidu téi wu ctia hop chit. Sau do, lidu dugc tang dan
ting bude nho dén khi dat dugc hiéu qua t61 wu. Ché phém hodc duoc phém chin doan
c6 thé dugc st dung mot minh hodc két hop véi cac chin doan khéac va/hodc dugc
phim khéc huéng dén bénh 1y, hoge huéng dén cac tridu chimg khdc clia benh 1. Péi
tuong tiép nhan st dung hop chét va/hodc ché pham theo sang ché co thé 1a dong vat
c6 xuong séng bt ky nhu dong vt c6 vii. Trong sb cac dong vat ¢6 v, ddi twong tiép
nhéan duoc uu tién 1a dong vat c6 va thude B6 Linh truong (bao gém nguoi, vuon va
khi), Bo Gudc chin (bao gbm ngua, dé, bo, ciru, lon), B6 Gdm nham (bao gém chuot
nhét, chudt cdng va chudt hang), B6 Tho (bao gbm tho) va Bo An thit (bao gdm meo,
va cho¢). Trong sé céc loai chim, ddi tuong tiép nhan dugc uu tién 1a ga ty, ga va cac
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thanh vién khac thudc cung b nay. Déi tuong duoc wu tién nhét 1 ngudi.

Véi viee st dung khu tri1, vu tién la st dung luong hitu hiéu cta dugc phém
theo sadng ché dé huéng dén ving dich, vi du, bé mit da, mang nhay, va tuong tu, lién
k& v&i noron ngoai bién cAn duoc diéu tri. Luong nay thuong nam trong khoang tir
0,0001 mg dén khoang 1 g hop chét theo sang ché cho mdi 14n st dung, phu thudc vao
vung can diéu tri, cho du viéc s dung 1a chin doan, phong ngira hay tri ligu, murc do
nghiém trong cua triéu chimg, va ban chit cua chit mang khu trt dugc su dung. Ché
phdm khu tra 1a thudc m&, trong d6 khoang tir 0,001 dén khoang 50 mg thanh phan
hoat chat duoc st dung cho mdi cc nén thudc m&. Duogc phém c6 thé duoc bao ché
dusi dang ché phdm qua da hodc thiét bi phan phdi qua da ("miéng"). Céc ché pham
nay bao gbm, vi duy, 16p nén, ngudn chita hoat chat, mang kiém sodt, chét két dinh 16t
va chét két dinh tiép xtic. Céc miéng dan qua da nay c6 thé duoc st dung dé tao ra viéc
phéan phdi déu din lién tuc, hodc phan phdi theo nhu cAu hop chit theo sang ché néu

muon.

Ché phim theo sang ché c6 thé dugc bdo ché dé tao ra viéc gidi phong thanh
phén hoat chit nhanh chéng, duy tri hodc tri hoén sau khi str dung cho bénh nhan bang
cach thuc hién quy trinh da biét trong linh vyc nay. H¢ phan phdi thubc giai phong co
kiém soat bao gém hé bom thdm thau va hé c6 thé hoa tan chtra bé chira dugce boc
polyme hodc cong thurc nén thudc polyme. Céc vi du vé hé giai phong co kiém soét
duge néu trong céac patent My s6 3,845,770 va 4,326,525 va trong P. J. Kuzma et al.,
Regional Anesthesia 22 (6): 543-551 (1997), tAt ca céc tai liu nay dugc dua vao day

bang céach vién dan.

Ché pham theo sang ché cling c6 thé dugc phin phdi qua hé phén phdi thubce
trong miii dé dung khu tra, ndi hép, va liéu phap y té tir miii dén ndo. Cong nghé phan
tan hat c6 kiém soat (CPD: Controlled Particle Dispersion)™, chai xit mli truyén
théng, dng hit hodc binh khi dung da biét dbi voi ngudi cd hiéu biét trung binh trong
linh vuc nay dé tao ra sy phén phéi thudc khu tra va noi hép mot cach hiéu qua béang

cach nhim dich ving khiru giac va ving xoang canh miil.

Sang ché cling d& xuét hé phan phdi 16p vo trong dm dao hodc 151 thude dé st
dung cho ngudi hodc dong vat cal. Thiét bi c6 thé chira thanh phén duge hoat tinh

trong nén polyme, duoc bao quanh bdi v boc, va c¢d kha ning giai phéng hop chat
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theo mAu bic khong vé co ban tuong tu voi thiét bi duoc dung dé str dung testosteron

nhur duoc mb ta trong cong bd don qudc té s6 WO 98/50016.

Phuong phap phan phéi vao mét bao gdm viéc stt dung khu tra (thubc nho mat),
tiem dudi két mac, tiém quanh mét, tiém vao dich kinh, céy ghép phau thuét va dién di
(st dung dong dién nho dé van chuyén thudc duoc ion hoa vao va qua cdc mo trong co
thé). Nguoi c6 hiéu biét trung binh trong linh vuc nay s& két hop ta duge phu hop nhét

v6i hop chat dé s dung trong mat an toan va hiéu qua.

Con duong thich hop nhét s& phu thudc vao ban chét va mc dd nghiém trong
cua tinh trang bénh dugc diéu tri. Nguoi ¢6 hiéu biét trung binh trong linh vuc nay
cling da biét vidc xac dinh phuong phap st dung (vi du, miéng, trong tinh mach, xong,
tiém dudi da, truc trang v.v.), dang lidu, ta dugc thich hop va céc chét khac lién quan

dén viéc phan phéi hop chét cho déi tugng can ching.
Liéu phap két hop

Hop chit theo sang ché c6 thé hitu ich dugc két hop voi mot hoac nhiéu hop
chét khac theo sang ché hoic mdt hodc nhidu chét tri liéu khac hozc 1a hdn hop bat ky
cua chung, trong didu tri bénh hoic tinh trang bénh lién quan dén keénh natri c6 cong
dién 4p hoat dong. Vi du, hop chét theo sing ché c6 thd duge sir dung ddng thoi, 1an
luot hodc riéng biét két hop voi chét tri liéu khéc, bao gém, nhung khong gidi han 6:

o chit giam dau opiat, vi du, morphin, heroin, cocain, oxymorphin, levorphanol,
levallorphan, oxycodon, codein, dihydrocodein, propoxyphen, nalmefen,
fentanyl, hydrocodon, hydromorphon, meripidin, methadon, nalorphin,

naloxon, naltrexon, buprenorphin, butorphanol, nalbuphin va pentazoxin;
e chét giam dau khong opiat, vi du, axetaminophen, salixylat (vi du, aspirin);

e Thubc chdng viém khong chira steroit (NSAID: nonsteroidal anti-inflammatory
drug), vi du, ibuprofen, naproxen, fenoprofen, ketoprofen, celecoxib,
diclofenac, diflusinal, etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen,
ibuprofen, indomethaxin, ketoprofen, ketorolac, axit meclofenamic, axit
mefenamic, meloxicam, nabumeton, naproxen, nimesulit, nitroflurbiprofen,
olsalazin, oxaprozin, phenylbutazon, piroxicam, sulfasalazin, sulindac, tolmetin

va zomepirac;
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thudc chong co giat, vi du. carbamazepin, oxcarbazepin, lamotrigin, valproat,

topiramat, gabapentin va pregabalin;

thudc chéng tram cam nhu thude chong tram cam ba vong, vi du, amitriptylin,

clomipramin, despramin, imipramin va nortriptylin;

chdt wc ché lwa chon COX-2, vi du, celecoxib, rofecoxib, parecoxib,

valdecoxib, deracoxib, etoricoxib, va lumiracoxib;

thu6c alpha-adrenalin, vi du, doxazosin, tamsulosin, clonidin, guanfacin,
dexmetatomidin, modafinil, va 4-amino-6,7-dimetoxy-2-(5-metan sulfonamido-

1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) quinazolin;

thuéc an than barbiturat, vi du, amobarbital, aprobarbital, butabarbital,
butabital, mephobarbital, metharbital, = methohexital, pentobarbital,
phenobartital, secobarbital, talbutal, theamylal va thiopental;

chat déi van tachykinin (NK), cu thé 1a chat dbi van NK-3, NK-2 hogc NK-1, vi
du, (aR, 9R)-7-[3,5 -bis(triflometyl)benzyl)]-8,9,10,1 1-tetrahydro-9-metyl-5-(4-
metylphenyl)-7H-[1,4]diazocino[2,1-g][1 ,7]-naphthyridin-6-13-dion (TAK-
637), | 5-[[2R.3 S)-2-[(1R)-1-[3,5-bis(triﬂometylphenyl]etoxy-3-(4-ﬂophenyl)-4-
morpholinyl]-metyl]-1,2-dihydro-3H-1 .2.4-triazol-3-on (MK-869), aprepitant,
lanepitant, dapitant hodc 3-[[2-metoxy5-(triflometoxy)phenyl] -metylamino]-2-
phenylpiperidin (25,35);

chét giam dau tir nhya than da, cu thé 1a paraxetamol;

chét e ché tai hép thu seretonin, vi du, paroxetin, sertralin, norfluoxetin (san
pham chuyén hoa cia fluoxetin desmetyl), san pham chuyén héa cta
demetylsertralin, '3 fluvoxamin, paroxetin, Xitalopram, san phém chuyén hoéa
xitalopram desmetylxitalopram, esxitalopram, d,l-fenfluramin, femoxetin,
ifoxetin, xyanodothiepin, litoxetin, dapoxetin, nefazodon, xericlamin, trazodon

va fluoxetin;

chat tc ché tai hap thu noradrenalin (norepinephrin), vi du, maprotilin,
lofepramin, mirtazepin, oxaprotilin, fezolamin, tomoxetin, mianserin,

buproprion, san phim chuyén héa buproprion hydroxybuproprion, nomifensin
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va viloxazin (Vivalan®)), ddc biét la chét (rc ché tai hip thu noradrenalin chon
loc nhu reboxetin, cu thé 14 (S,S)-reboxetin, va thuéc an thin giam dau/chéng lo

au venlafaxin duloxetin;

chét e ché tai hap thu kép serotonin-noradrenalin, nhur venlafaxin, san pham
chuyén hoa venlafaxin O-desmetylvenlafaxin, clomipramin, san pham chuyén

héa clomipramin desmetylclomipramin, duloxetin, milnacipran va imipramin;
chét tc ché axetylcholinsteraza nhu donepezil;

chat dbi van 5-HT3 nhu ondansetron;

chat dbi van thu thé huéng chuyén hoa glutamat (mGIuR);

thudc gy té khu tra nhu mexiletin va lidocain;

corticosteroit nhu dexamethason;

thudc chdng loan nhip tim, vi du, mexiletin va phenytoin;

chit dbi vAn muscarinic, vi du, tolterodin, propiverin, tropsium clorua,

darifenacin, solifenacin, temiverin va ipratropium;
cannabinoit;

chét cht van thu thé vanilloit (vi duy, resinferatoxin) hodc chit dbi van (vi du,

capsazepin);

thuébc an than, vi du, glutethimit, meprobamat, methaqualon, va

dicloralphenazon;

chét chéng lo au nhu benzodiazepin,

thudc chéng trdm cam nhu mirtazapin,

thudc boi ngoai da (vi dy, lidocain, capsacin va resiniferotoxin);

chat gidn co nhu benzodiazepin, baclofen, carisoprodol, clorzoxazon,

xyclobenzaprin, methocarbamol va orphrenadin;
chit khang histamin hodc chat ddi van H1;

chat dbi van NMDA;
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e chét chu van/chit ddi van thu thé 5-HT;
e chét tc ché PDEV,

e Tramadol®;

e chét giam dau cholinrgic (nicotinic);

e phdi tir alpha-2-delta;

e chAt dbi van prostaglandin typ phu E2;
e chét d6i van leukotriene B4;

e chit tc ché 5-lipoxyaza; va

e chét dbi van 5-HTs.

Nhu duge sir dung trong ban mo ta ndy "viée két hop” dé chi hdn hop bét ky
hodc hoan vi bét ky ctia mot hodc nhiéu hop chat theo sang ché va mot hodc nhiéu hop
chit khac theo sang ché hoic mot hodc nhiéu chét tri liéu bd sung. Trir khi ¢6 quy dinh
o rang khac, "viéc két hop" ¢ thé bao gdm phan phdi ddng thoi hodc lan luot hop
chét theo séang ché v&i mot hodc nhiéu chét tri liéu. Trir khi ¢6 quy dinh 13 rang khéc,
"viee két hop" c6 thé bao gdm dang liu ctia hop chat theo sing ché voi chat tri liéu
khac. Tru khi ¢6 quy dinh rd rang khéc, "viéc két hop" ¢6 thé bao gdbm céc con dudong
sit dung hop chit theo sang ché v6i chét tri liéu khac. Trix khi ¢é quy dinh 10 rang
khac, "viée két hop" c6 thé bao gébm céc ché phim chta hop chit theo sang ché voi
chét trj liéu khac. Dang lidu, con duong st dung va duge phém bao gém, nhung khong

gi6i han 6, cac d6i tugng dugc md ta trong ban mo ta nay.
Céc bd phén cua kit

Séng ché ciing d& xuét kit cha duoc pham bao gdm mot hodc nhiéu hop chat
theo sang ché. Kit ciing bao gdm huéng déan st dung dugc pham cho viéc uc ché hoat
dong ciia kénh natri c6 cong dién dp, tot hon la Nay1.6, dé didu tri dong kinh, cling
nhu cac cong dung khéc nhu dugc mo ta trong ban md ta nay. Tt hon 13, goi thuong
mai s& chira mot hodc nhiéu lidu don vi dugc phém. Vi du, lidu don vi nay co6 thé 1a
luong du dé cho viéc tiém tinh mach. N¢ s€ la béng ching dé nguoi c6 hiéu biét trung
binh trong linh vuc k§ thudt nay thdy rang hop chit nhay cam véi anh sang va/hodc
khong khi c6 thé yéu cAu bao bi dic biét va/hode cong thuce dac bigt. Vi du, bao bi ¢6
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thé duoc st dung 1a md duc voi anh sang, va/hodc dugc boc kin dé tranh tiép xuc voi

khong khi xung quanh, va/hodc dugc bao ché véi chit boc hoic ta dugce thich hop.
Didu ché hop chat theo sang ché

So dd phan tmg sau ddy minh hoa phuong phap didu ché hop chit theo sang
ché, vi du, cac hop chat ¢6 cong thic (I), dudi dang chét ddng phan lap thé riéng, chat
ddng phan dbi anh hoiic cht hd bién ctia ching hogc hdn hop clia ching; hode dudi

dang muoi dugc dung, solvat hodc tién duoc chat cua ching

Ciing can hiéu rang ngudi co hiéu biét trung binh trong linh vuc nay s€ co thé
tao ra hop chét theo séng ché bang phuong phép tuong tu hodc bang phuong phap da
biét déi véi nguoi co hidu biét trung binh trong linh vuc nay. Cling can hiéu ring
nguoi co hiéu biét trung binh trong linh vuc nay s€ co thé tao ra theo cach tuong tu
nhu dugc md ta & dudi cac hop chit khac theo séng ché ma khong dugc minh hoa cu
thé & dudi bang cach st dung cac thanh phan ban déu thich hop va stra dbi cac tham s6
cua qué trinh tong hop khi cAn thiét. Ciing can hiéu rang viée bién d6i nhém chirc don
gian (xem, vi du, Larock, R.C. Comprehensive Organic Transformations, 2™ edition
(Wiley, 1999) ¢6 thé dugc thuc hién bing phuong phdp da biét dbi v6i ngudi o hidu
biét trung binh trong linh vuc nay. Noi chung, thanh phan ban dAu c6 thé thu duge tir
c4c ngudn nhu Sigma Aldrich, Combi-Blocks, Oakwood Chemicals, Inc., Maybridge,
Matrix Scientific, TCI, and Fluorochem USA, v.v. hodc duoc tbng hop theo cac ngudn
d3 biét dbi véi ngudi co hidu biét trung binh trong linh vuc nay (xem, vi du, Smith,
M.B. and J. March, March's Advanced Organic Chemisiry: Reactions, Mechanisms,
and Structure, 6th edition (Wiley, 2007)) hodc dugc didu ché nhu duoc md ta trong
ban md ta nay.

Ciing can hiéu rang trong phﬁn mo ta sau day, viéc két hop nhom thé va/hodc
cac bién thé cta cong thirc duge mo ta chi cho phép néu cac déng gop do tao ra hop

chit &n dinh.

Nguoi cé hiéu biét trung binh trong linh vuc nay ciing sé hidu o rang trong
phén quy trinh dugc mo ta & dudi nhém chirc ctia cac hop chét trung gian ¢6 thé can
duoc bao vé bang cac nhom bao vé thich hop. Cac nhém chiic nay bao gbm hydroxy,
amino, mercapto va axit carboxylic. Nhém bao vé thich hop cho hydroxy bao gbm
trialkylsilyl hogc diarylalkylsilyl (vi du, t-butyldimetylsilyl, -butyldiphenylsilyl hodc
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trimetylsilyl), tetrahydropyranyl, benzyl, va tuong tu. Nhém bao vé thich hop cho
amino, amidino va guanidino bao gdm z-butoxycacbonyl, benzyloxycacbonyl, va
twong tu. Nhém bao vé thich hop cho mercapto bao gdm -C(O)-R" (trong d6 R" 1a
alkyl, aryl hogc aralkyl), p-metoxybenzyl, trityl va twong tu. Nhom bao vé thich hop
cho axit carboxylic bao gbm alkyl, aryl hodc arylalkyl este.

Nhém bao vé co thé dugc bd sung hoic loai bo theo cic k¥ thuat tiéu chuén, da
duoc biét ddi voi ngudi co hiéu biét trung binh trong linh vyc nay va nhu duge moé ta

trong ban mo ta nay.

Viéc st dung nhém béo vé dugc mo ta chi tiét trong Greene, T.W. and P.G.M.
Wuts, Greene's Protective Groups in Organic Synthesis (xuit ban méi nhat), Wiley.
Nhom bao vé cling co thé 1a nhua polyme nhu nhua Wang hodc nhua 2-clotrityl-

clorua.

Ngudi co hiéu biét trung binh trong linh vuc nay cling s& hiéu rd rang mic du
dan xuit dugc bao vé cua hop chit theo sang ché ¢6 thé khong c6 duge duoc tinh do
dd, chung co thé duoc str dung cho dong vat c6 vi va sau do6 duogc chuyén hoa trong co
thé dé tao ra hop cht theo sang ché c6 hoat tinh duoc ly. Do vay, cac dan xuét nay c6
thé duoc md ta dudi dang "tién duoc chat". Tt ¢4 cac tién duoc chit cia hop chét theo

sang ché dugc bao gom trong pham vi clia sang che.

Hop chat c6 cong thuc (I) co thé chira it nhat mdt nguyén tir cacbon bét dbi
xtng va do do cé thé tdn tai dudi dang chit triét quang, chit ddng phén ddi anh
va/hodc dong phan khong dbi quang. Pdng phan d6i anh hodc dong phan khong d6i
quang cu thé c6 thé duoc diu ché bing cach st dung nguyén liéu ban du bat ddi
xtmg thich hgp. Noi cach khac, hdn hop ddng phan khong d6i quang hodc hdn hop
triét quang cua hop chit c6 cong thue (I) co thé dugc phan giai thanh chit ddng phan
d6i anh hodc dong phan khong d6i quang tuong tmg ctia chiing. Phuong phép cta viéc
phéan giai hdn hop ddng phén khong d6i quang hoac hdn hop triét quang ctia hop chat
¢6 cong thirc (I), nhu dugc md ta trong ban mod ta nay, hodc hop chét trung gian duogc
didu ché trong ban md ta nay, cling duoc biét rd trong linh vuc ky thuat nay (vi du,
E.L. Eliel and S.H. Wilen, trong Stereochemistry of Organic Compounds; John Wiley
& Sons: New York, 1994; Chapter 7, va vién dan duoc trich dan trong ban mo ta nay).

Quy trinh thich hop nhu két tinh (vi du, Kkét tinh wu tién, két tinh wu tién khi c6 mat
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chét phu gia), bién dbi bt dbi xung chét triét quang, phan tach hoa hoc (vi du, tao
thanh va phan tach cua ddéng phan khong d6i quang nhu hdn hop mudi déng phan
khong dbi quang hodc viée st dung céc chét phan giai khac; phén tach thong qua hop
chét phitc va cac hop chét kém theo), phan giai dong hoc (vi du, voi xtc tac titan
tartrat), phan giai enzym (vi duy, lipaza trung gian) va phéan tach sdc ky (vi du, HPLC
v0Oi pha tinh bét d6i xtmg va/hodc v6i cong nghé givdong di chuyén mo phong, hodc k¥
thuat séc ky léng siéu téi han va ky thuat lién quan) la mot sb6 vi du co thé duoc ap

dung (xem, vi dy, T.J. Ward, Analytical Chemistry, 2002, 2863-2872).
Didu ché hop chat c¢6 cong thirc (I)

No6i chung, cac hop chét c6 cong thie (I), nhu duge md ta ¢ trén trong phan

Ban chét k¥ thuat cta sang ché, c6 thé dugc tong hop theo quy trinh chung da dugc

mb ta & dudi trong so dd phan tmg 1 trong d6 ®, RY, R%, R? va R* la nhu dugc md
ta & trén trong phan Ban chét k¥ thuat cua sang ché ddi véi cac hop chit c6 cong thirc
(1), X! va X2, & mdi truong hop, doc 1ap 1a brom, clo, hodc flo va Z! 1a hydro hodc
nhém bao vé nito, vi du, nhung khong gi6i han 0, tert-butyloxycacbonyl, 2,4-

dimetoxybenzyl, hodc 4-metoxybenzyl:

So dd phan tmg 1

2
(102) Q R
R2-NH-Z' x! ﬁ—N\
(101) 0

1 R1 ’ 0o /RZ

_ Il

RN R3>‘N—@>S—NH
(104) i
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Hop chét c6 cong thire (101), (102), (103), (104), (105) va (106) co san trén thi
truong hodc co thé duge didu ché theo phuong phap da biét dbi v6i ngudi co hidu biét
trung binh trong linh vuc nay hodc bing phuong phép duoc mb ta trong ban m6 ta nay.
N6i chung, hop chit c6 cong thirc (I) duoc didu ché nhu duge md ta & trén trong so o

phan ung 1 nhu sau:

Hop chat ¢ cong thirc (101) duge phan tmg v6i hop chét sulfonyl halua c6
cong thirc (102) trong diéu kién phan ung tiéu chuin nhu, nhung khong giéi han o,
viéc st dung dung mdi khong proton phan cuc nhu, nhung khéng gidi han ¢,
tetrahydrofuran hodc N,N-dimetylformamit, khi c6 mdt bazo nhu, nhung khong gisi
han &, lithi bis(trimetylsilyl)amit hodc natri hydrua, & nhiét d6 trong khoang tur -78°C
dén nhiét d6 xung quanh, trong khoang tr 30 phut dén 18 gio dé thu duge hop chét c6
cong thire (103).

Ngoai ra, trong truong hop ma 7! 12 nhom bao vé€ amin (vi du, fert-
butyloxycacbonyl) va nhom bao vé khac dugc mong mubn, Z' c6 thé duogc loai bd
bang cach sur dung axit nhu, nhung khong gi6i han ¢, axit trifloaxetic trong dung moi
khong proton phan cuc nhu, nhung khong gi¢i han ¢, diclometan ¢ nhiét dd trong
khoang ttr 0°C dén nhiét 46 xung quanh trong khoang tir 30 phut dén 5 giod. Nhom bao
vé khac sau do cé thé bd sung vao hop chit tao thanh bang cach bd sung dung moi
khong proton phan cuyc nhu, nhung khong giéi han &, N,N-dimetylformamit hodc
dimetyl sulfoxit khi c6 mat bazo nhu, nhung khong gi6i han &, natri bicacbonat va tién
chét nhém bao vé thich hop nhu, nhung khong giti han 6, 4-metoxybenzyl clorua ¢
nhiét d6 trong khoang tir 0°C dén 65°C trong khoang tur 30 phit dén 5 gid. Hop chat
tao thanh c6 cdng thuc (103) co thé dugc st dung trong budc ké tiép ctia qua trinh
téng hop.

Hop chit c¢6 cong thirc (103) sau do duge két hop véi hop chit amin (105) st
dung dung méi khong proton phan cuc nhu, nhung khong gi¢i han 6, dimetyl sulfoxit
hoac N,N—dimetylforinamit, stt dung bazo nhu, nhung khong gi6i han 0, trietylamin,
N, N-diisopropyletylamin hogc kali bis(trimetylsilyl)amit hodc kali cacbonat, & nhiét do
trong khoang tir 0°C dén 130°C, trong khoang tir 30 phut dén 24 gio dé thu duoc hop
chét c6 cong thic (106).

Dong thoi, va néu cin thiét dé tong hop hop chét c6 cong thire (105), hop chit
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nitril (104) dugc chuyén hoéa thanh hop chét amin c6 cdng thie (105) trong diéu kién
phan tng hydro héa xuc tac tiéu chuan nhu, nhung khong gidi han ¢, st dung dung
mdi phan cuc nhu, nhung khong g101 han &, metanol, etanol va/hodc nudc, khi c6 mat
dung dich bazo nhu, nhung khong gidi han o, dung dich amoni hydroxit dac, st dung
chét xtc tac nhu, nhung khong gi6i han 6, niken Raney, khi c6 mat ctia chat khtr nhu,
nhung khong giGi han ¢, khi H> ¢ nhiét dd trong khoang tir 0°C dén nhiét do xung
quanh trong khoang tir 30 phut dén 72 gid. Theo cach khéc, trong mot sd truong hop,

qué trinh hydro héa xtc tac co thé duogc thuc hién khi Véng miét bazo.

Hop chét ¢6 cong thire (106) duogce xtr 1y véi axit nhu, nhung khéng giéi han &,
axit trifloaxetic hodc axit clohydric, trong dung mdi khoéng proton phan cuc nhu,
nhung khong gi6i han &, diclometan ¢ nhiét do trong khoang tur 0°C dén nhiét d6 xung
quanh dé tao ra hop chét c6 cong thue (1), co thd duoc tach ra khoi hdn hop phan tng
bing k¥ thuat tiéu chuan (vi du, HPLC, sic ky cot).

Theo cach khac, hop chat c6 cong thirc (I), nhu duge mo ta & trén trong phan
Ban chét ky thuat cua sang ché, c6 thé dugc téng hop theo quy trinh chung da duge

md ta & dudi trong so dd phan tmg 2 trong d6 @ R!, R%, R3 va R* 1a nhu duoc mo
t4 & trén trong phan Ban chét k¥ thuat clia sang ché dbi voi cac hop chit c6 cong thic
(1), X! 1a brom, clo, hogc iot, , X* va X3, & mdi trudong hop, doc 14p 1a brom, clo, hodc
flo, Z' 1a hydro hodc nhém bao v& nito, vi du, nhung khong giéi han 6, fert-
butyloxycacbonyl, 2,4-dimetoxybenzyl, hodc 4-metoxybenzyl va 7? 1a nhém bao vé
thiol, vi du, nhung khong gidi han &, benzyl:

70

70/215



43001

So dd phan tmg 2
x1@x2 S ? 1 ﬁ 3
(202) % 57 X_<::}%ﬁ_—x
(201) (203) (204) ©

0
1 4
T R T
(205) I\ (207) Il \21

R'1 ﬁ R2
H /
R&g%——N—<::::}—S——NH
Kb [
0

U]

Hop chét c6 cong thic (201), (202), (203), (204), (205), (206), (207) va (208)
c6 san trén thi trudong hodc ¢ thé dugc diéu ché theo phuong phip da biét d6i voi
nguoi co hiéu biét trung binh trong linh virc nay hodc bang phuong phéap dugc md ta
trong ban md ta nay. Néi chung, hop chét c6 cong thuc (I) duge didu ché nhu duge mo

ta & trén trong so &6 phan ng 2 nhu sau:

Hop chét ¢6 cong thitc (201) duge phan tmg v&i hop chét thiol c6 cong thirc
(202) trong didu kién phan tmg két hop thiol tiéu chuAn nhu, nhung khong gi6i han o,
viée st dung dung mdi khong proton phan cuc nhu, nhung khong giéi han 0,
tetrahydrofuran, khi cé mét bazo nhu, nhung khong giéi han &, natri hydrua, ¢ nhiét do
trong khoang tir 0°C dén nhiét d6 xung quanh, trong khoang tr 30 phut dén 12 gio dé
tao ra hop chét c6 cong thic (203).

Hop chit c6 cong thirc (203) sau d6 ¢6 thé duoc xt 1y trong hé dung mdi proton
phan cyc hodc dung mdi nhu, nhung khong giéi han &, axetonitril / nudc / axit axetic,
st dung chit oxy hoa nhu, nhung giéi han 0, 1,3-diclo-5,5-dimetylimidazolidin-2,4-
dion (hodc 1,3-diclo-5,5-dimetylhydantoin) & nhiét d6 trong khoang tir 0°C dén nhiét
do xung quanh d2 tao ra hop chit co cong thic (204).

Hop chit c6 cong thuc (204) duogc phan ung véi hop chit amin c6 cong thic
(205) trong dung mdi khong proton phan cyc nhu, nhung khong gi6i han 6, N,N-
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dimetylformamit, st dung bazo nhu, nhung khéng gi6i han ¢, natri hydrua, & nhiét do
trong khoang tr 0°C dén nhiét do xung quanh trong khoang tir 30 phut dén 2 gior dé tao
ra hgp chét c6 cong thire (206).

Hop chét c¢6 cong thirc (206) dugc phan Gng v6i hop chit amin c6 cong thirc
(207) str dung dung mdi nhu, nhung khong gi6i han &, toluen, bazo nhu, nhung khong
giéi han ¢, xesi cacbonat, xUc tac paladi nhu, nhung khong gi6i han g,
bis(dibenzylidenaxeton)paladi(0), va hop chat phospho hitu co nhu, nhung khong gidi
han &, 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen & nhiét do trong khoang tir nhiet
do xung quanh dén 100°C trong khoang tir 30 phut dén 12 gio.

Hop chét ¢ cong thic (208) duge xir ly véi axit nhu, nhung khong giéi han ¢,
hydro clorua hodc axit trifloaxetic trong dung moi nhu, nhung khong gidi han 0, etyl
axetat hodc diclometan & nhiét d¢ trong khoang tur 0°C dén nhiét @6 xung quanh dé tao
ra hop chét c6 cong thic (I), ¢6 thé duogc tach ra khoi hdn hgp phéan img bang k¥ thuat
tiéu chudn (vi du, HPLC, sic ky cot).

Theo cach khac, cac hop chét ¢ cong thie (I), nhu duge mo ta & trén trong

phan Ban chét k¥ thuat cla sang ché, c6 thé dugc tong hop theo quy trinh chung da

duoc mo ta & dudi trong so do phan tng 3 trong d6 @ R!, R%, R? va R* 1a nhu
dugc mo ta & trén trong phan Ban chét k¥ thuat cta sang ché d6i vé6i cac hop chit c6
cong thuc (1), X! 1a brom, clo, hoac iot, va 7! 13 hydro hodc nhom bao vé nito, vi du,
nhung khong gi¢i han 0, tert-butyloxycacbonyl, 2,4-dimetoxybenzyl, hodc 4-

metoxybenzyl:
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So dd phan tmg 3
R1
R'——N R3>—NH2
(301) R*
(302)
O R2
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X ﬁ—N\
o <2
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.\ H 1V
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Hop chét c6 cong thic (301), (302) va (303) co thé duoc didu ché theo phuong
phéap da biét ddi v&i ngudi co hiéu biét trung binh trong linh vuc nay hodc bing
phuong phap duoc mod ta trong ban md ta nay. Néi chung, hop chét c6 cong thic (I)

duoc diéu ché nhu dwgc md ta & trén trong so do phan ung 3 nhu sau:

Hop chét nitril cé cong thic (301) dugc chuyén héa thanh hop chéit amin c¢6
cong thuc (302) trong didu kién phan ung hydro héa xtic tac tiéu chudn nhu, nhung
khong gi6i han &, st dung dung moi phan cyc nhu, nhung khong giéi han ¢, metanol,
khi c6 mit dung dich bazo nhu, nhung khong giéi han ¢, dung dich amoni hydroxit
dic, st dung chét xtc tac nhu, nhung khong gidi han &, niken Raney, khi ¢6 mét cua
chit khtt nhu, nhung khong gi6i han 6, khi Ha ¢ nhiét do trong khoang tir 0°C dén
nhiét d6 xung quanh trong khoang tur 1 dén 12 gid dé thu duoc hop chét ¢ cong thic
(302).

Hop chét c6 cong thic (302) duoc phan tng véi hop chat sulfonamit (303)
trong dung mdi khan nhu, nhung khong gidl han 0, dioxan, 2-metylbutan-2-ol hodc
tetrahydrofuran, st dung chit xGc tic nhu, nhung khong gi6i han 0, clo(2-
dixyclohexylphosphin-2',6'-dimetoxy-1,1 "_biphenyl)(2'-amino-1,1'-biphenyl-2-yl)
paladi(I)  hodac [(2-di-tert—buty1phosphin-2',4',6'-triisopropy1—1,1’-biphenyl)-2-(2'-
amino-1,1'-biphenyl)]paladi(Il) metansulfonat, khi c6 mit bazo nhu, nhung khong gi61
han 0, natri zert-butoxit ¢ nhiét d6 trong khoang tir nhigt d0 xung quanh dén 90°C
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trong khoang tir 30 phut dén 12 gio dé tao ra hop chit c6 cong thie (I), co thé dugc
tach ra khoi hon hop phan tmg bang k¥ thuat tiéu chuén.

Theo cach khac, hop chét c6 cong thirc (I), nhu dugc moé ta & trén trong phan
Ban chét ky thuat cua sang ché, c6 thé duoc tong hop theo quy trinh chung da dugc

md ta & dudi trong so d6 phan tmg 4 trong d6 ®, R!, R?, R? va R* 1a nhu duge mo
ta & trén trong phan Ban chét k¥ thuat cua sang ché dbi véi cac hop chét c6 cong thirc
(M), X! 1a flo, clo, hodc brom, X* va X3, & mdi truong hop, doc 1ap 1a brom, clo, hodc
iot, Z' 1a hydro hodc nhém bao v& nito, vi du, nhung khong gi6i han 0, tert-
butyloxycacbonyl, 2,4-dimetoxybenzyl, hodc 4-metoxybenzyl, va Z* 1a nhém bao vé
thiol, vi du, nhung khong gi6i han 6, benzyl :

So dd phan tmg 4
X 1@X2 s X! s—z2 — X @—x3
(402) I
0
(401) (403) (404)
RZ
H—N< e R2 O R2
z' 7/ s 7/
— X S—N R ﬁ N
(405) l)l \21 5 7
(406) (409)
R ‘
R'———=N R3 NH,

R! Q
T Sl
(408) R U
U

Hop chit c6 cong thirc (401), (402), (403), (404), (405), (406), (407), (408) va
(409) ¢6 thé dugc didu ché theo phuong phéap da biét dbi voi ngudi co hiéu biét trung
binh trong linh vuc nay hodc bang phuong phap dugc md ta trong ban md ta nay. Noi
chung, hop chét c6 cong thic (I) dugce didu ché nhu duoc md ta & trén trong so dd

phan tng 4 nhu sau:

Hop chit c6 cong thic (401) duge phan Gng v6i hop chét thiol ¢6 cong thic
(402) trong diéu kién phéan tng tiéu chudn nhu, nhung khong gidi han 6, viée st dung
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dung mdi khéng proton phan cuc nhu, nhung khong giéi han ¢, dioxan, khi c6 mat
bazo nhu, nhung khong gi6i han &, N,N-diisopropyletylamin, st dung hop chat
phospho hitu co nhw, nhung khong gi6i han 0, 4,5-bis(diphenylphosphin)-9,9-
dimetylxanthen, va chdt xtc tic paladi nhu, nhung khong gi6éi han 0,
tris(dibenzylidenaxeton)dipaladi(0) ¢ nhi¢t do trong khoang tir 0°C dén hdi luu, trong
khoang ttr 30 phut dén 20 gid dé tao ra hop chét c6 cong thirc (403).

Hop chét c6 cong thirc (403) sau d6 c6 thé duoc x1r ly trong hé dung moi proton
phén cuc hoic dung moi nhw, nhung khong gidi han o, axetonitril / nudc / axit axetic,
stt dung chat oxy héa nhu, nhung gidi han &, 1,3-diclo-5,5-dimetylimidazolidin-2,4-
dion (hodc 1,3-diclo-5,5-dimetylhydantoin) ¢ nhiét do trong khoang tir 0°C dén nhiét
d6 xung quanh dé tao ra hop chét c6 cong thuc (404).

Hop chit c6 cong thuc (404) duge phan tmg véi hop chit amin c6 cong thic
(405) trong dung moi khéng proton phén cuc nhu, nhung khong giéi han ¢,
tetrahydrofuran, st dung bazo nhu, nhung khong gigi han o, lithi
bis(trimetylsilyl)amit, & nhiét d trong khodng tur -78°C trong khoang tir 30 phut dén
18 gio dé tao ra hop chét c6 cong thirc (406).

Ngoai ra, trong trudng hop 7! 1a nhéom bao vé amin (vi du, fert-
butyloxycacbonyl) va nhom bao vé khac dugc mong mudn, Z! ¢6 thé duge loai bo
bang cach st dung axit nhw, nhung khong gi6i han 0, axit trifloaxetic trong dung mdi
khéng proton phan cuc nhu, nhung khong giéi han ¢, diclometan & nhiét do trong
khoang tir 0°C dén nhiét d6 xung quanh trong khoang tir 30 phut dén 5 gid. Nhom bao
vé khac sau do co thé bd sung vao hop chét tao thanh bang cach bd sung dung moi
khéng proton phan cuc nhu, nhung khong giéi han &, N,N-dimetylformamit hodc
dimetyl sulfoxit khi c6 mét bazo nhu, nhung khong gioi han &, natri bicacbonat va tién
chét nhém bao vé thich hop nhu, nhung khong gi6i han 6, 4-metoxybenzyl clorua ¢
nhiét do trong khoang tir 0°C dén 65°C trong khoang tir 30 phut dén 5 gio. Hop chat
tao thanh c6 cong thuc (406) cb thé dugc str dung trong budc ké tiép ctia qué trinh
tdng hop.

Déng thoi, va néu cin thiét dé tong hop hop chit c6 cong thue (408), hop chit
nitril c6 cdng thirc (407) duoc chuyén hoa thanh hop chit amin c6 cong thurc (408)

trong diéu kién phan tng hydro hoa xuc tac tiéu chuin nhu, nhung khong gidi han &,
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st dung dung mdi phan cuc nhu, nhung khong gidi han &, metanol, etanol va/hodc
nude, khi c6 mit dung dich bazo nhu, nhung khong gii han ¢, dung dich amoni
hydroxit déc, su dung chét xtc tac nhu, nhung khong giéi han 6, niken Raney, khi ¢6
mit cta chit khir nhu, nhung khong giéi han &, khi H, & nhiét do trong khoang tir 0°C
dén nhiét d6 xung quanh trong khoang tir 30 phut dén 72 gio. Theo céach khac, trong
mot sd trudng hop, qué trinh hydro hoa xtc tac c6 thé duoc thuc hién khi Véng mat

bazo.

Hop chit c6 cong thirc (406) duge phan ung véi hop chit amin c6 cong thic
(408) str dung dung mdi nhu, nhung khong gi6i han o, dimetyl sulfoxit hoac N,N-
dimetylformamit va bazo nhu, nhung khong gi6i han &, N,N-diisopropyletylamin hodc
kali cacbonat & nhiét do trong khoang tir nhiét d§ xung quanh va 130°C trong khoang
tir 30 phiit dén 18 gidr dé thu duoc hop chét co cong thire (409).

Hop chit (409) dugc xur ly voi axit nhu, nhung khong gidi han &, axit
trifloaxetic trong dung mdi nhu, nhung khong gi6i han &, diclometan hodc 1,2-
dicloetan & nhiét do trong khoang tir 0°C dén hdi luu trong khoang tir 30 phut dén 18
gitr dé tao ra hop chét c6 cong thuc (I), c6 thé dwoc tach ra khoi hdn hop phan tmg
béng k¥ thuat tiéu chudn.

Trong mét s6 diéu kién nhat dinh, viéc két hop chéo & trén cua cong thirc (406)
va (408) sé tao thanh hop chét c6 cong thire (I) thay vi hop chét c¢6 cong thirc (409).
Trong céc truong hop nay, hop chéit c6 cong thire (I) cd thé duoc tach ra khoi hon hop
phan (g bing k¥ thuat tiéu chuén.

Theo cach khéc, cac hop chit c6 cong thic (1), nhu duge md ta & trén trong

phin Ban chét k§ thuat cla sang ché, co thé duoc tdbng hop theo quy trinh chung da

duoc md ta & dudi trong so dd phan tmg 5 trong do ®, R!, R2, R? va R* 1a nhu
dugc md ta ¢ trén trong phan Ban chét k¥ thuét cua sang ché dbi v6i cac hop chat co
cong thie (I), X la brom, clo, hodc iot va Z! 1a hydro hodc nhom bao vé nito, vi du,
nhung khong gi6i han 0, tert-butyloxycacbonyl, 2.4-dimetoxybenzyl, hodc 4-

metoxybenzyl:
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So dd phan tmg 5
R! R!
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Hop chit c6 cong thie (501), (502), (503), (504) va (505) c6 san trén thi trudng
hodc c¢6 thé duoc diéu ché theo phuong phéap da biét déi voi nguoi ¢6 hiéu biét trung
binh trong linh vuc nay hoac bing phuong phéap dugc mo ta trong ban mo ta nay. Noi
chung, hop chit c¢6 cong thic (I) duoc didu ché nhu dugc mo ta & trén trong SO a6

phan tng 5 nhu sau:

Hop chit c6 cong thie (501) duoc chuyén hoa thanh hop chit oxime c6 cong
thirc (502) trong diéu kién phan Ung tiéu chuin nhu, nhung khong gi6i han &, st dung
dung mbi khong proton phén cyc nhu, nhung khong gi6i han 0, tetrahydrofuran, chat
phan tmg Grignard nhu, nhung khong giéi han &, isopropylmagie clorua liti clorua,
aldehyt thay thé nhu, nhung khong giéi han 6, N,N-dimetylformamit, va amin trong
dung mbi proton phan cuc nhu, nhung khong gi¢i han &, hydroxylamin hydroclorua
trong nudc & nhiét do trong khoang tir 0°C dén nhiét d6 xung quanh, trong khoang tur 1
dén 16 gidr d& thu dugc hop chat c6 cong thie (502).

Hop chét c6 cong thire (502) duge khir bing hydrua nhu, nhung khong gioi han
&, lithi nhom hydrua, st dung dung m6i nhu, nhung khong gi6i han ¢, tetrahydrofuran
& nhiét do trong khoang tir 0°C dén nhiét do xung quanh, trong khoang tir 30 phut dén
16 gid dé tao ra hop chat c6 cong thuc (503).
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Hop chét c6 cong thic (503) dugc phan tng v6i hop chét sulfonamit (504)
trong dung mdi khan nhu, nhung khong gidi han &, dimetyl sulfoxit hodac N N-
dimetylformamit, khi c6 mit bazo nhu, nhung khong gigi han ¢, NN-
diisopropyletylamin ¢ nhiét d¢ trong khoang tur nhiét d6 xung quanh dén 130°C trong
khoang tr 30 phut dén 18 gid dé tao ra hop chét ¢ cong thire (1), co thé dugc tach ra
khoi hdn hop phan g bing k¥ thuat tiéu chuén.

Theo cach khac, khi Z' 12 nhém bao vé amin nhu duoc thé hién trong hop chét
¢6 cong thic (505), nhém bao vé amin dugc xu ly v6i axit nhw, nhung khong gidi han
&, axit trifloaxetic hodc axit clohydric, trong dung méi khong proton phan cuc nhu,
nhung khdng gi6i han ¢, diclometan & nhiét d6 trong khoang tir 0°C dén nhiét @6 xung
quanh dé tao ra hop chét c6 cong thuc (1), co thé duoc tach ra khoi hdn hop phan ting
béng k¥ thuat tiéu chudn.

Theo cach khéc, cac hop chat c6 cong thic (I), nhu duoc md ta & trén trong

phan Ban chét k¥ thuat cua sang ché, c6 thé dugc tong hop theo quy trinh chung da

dugc mod ta ¢ dudi trong so d6 phan ung 6 trong do mdi R? va R* 12 hydro va ®,
R! va R? 13 nhu duoc md ta & trén trong phin Ban chat k¥ thudt cla sang ché d6i voi
cac hop chét c6 cong thuc (1), X2 12 brom, clo, hodc iot, Z! 1a nhém bao v€ nito, vi du,
nhung khong gi6éi han 0, tert-butyloxycacbonyl, 2,4-dimetoxybenzyl, hodc 4-

metoxybenzyl:
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So dd phan tmg 6
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Hop chét ¢ cong thire (601), (602), (603), (604) va (605) c6 san trén thi trudng
hodc c6 thé duge didu ché theo phuong phap da biét dbi véi ngudi co hidu biét trung
binh trong linh vuc nay hoac béng phuong phap duoc md ta trong ban md ta nay. Noi
chung, hop chét c6 cong thie (I) dugc dicu ché nhu duoc md ta & trén trong so dd

phan uimg 6 nhu sau:

Hop chét c6 cong thirc (601) duge phan ung voi hop chét sulfonyl halua co6
cong thuc (602), trong diéu kién phan ng tiéu chuin nhu, nhung khong giéi han 0,
viée st dung dung mdi nhu, nhung khong gidi han ¢, diclometan, khi c6 mat bazo
nhu, nhung khong giéi han &, pyridin, ¢ nhiét do trong khoang tir 0°C dén nhiét do
xung quanh, trong khoang tr 30 phut dén 72 gid d tao ra hop chét c6 cong thic (603).

Hop chit c6 cong thire (603) sau do cd thé duoc xir 1y véi vi du, nhung khong
gidi han ¢, axit nhu, nhung khong gisi han 6, axit axetic, va chit khir nhu, nhung
khong gidi han 6, bot sit, & nhiét do trong khoang tir nhiét do xung quanh dén 60°C dé
tao ra hop chét c6 cong thirc (604).

Hop chit amin tao thanh c6 cong thitc (604) dugc phan tmg voi hop chét
aldehyt c6 cong thirc (605) trong diéu kién khr amin hoa tiéu chuén, nhu, bao gdm
nhung khong gi6i han ¢, st dung axit nhu, nhung khong gi¢i han ¢, axit trifloaxetic va

hydrua nhu, nhung khong giéi han o, natri triaxetoxybohydrua ¢ khoang tir 0°C dén
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nhiét do xung quanh trong khoang tir 30 phut dén 1 gidr dé tao ra hop chét c6 cong thuc
D, co thé duogc tach ra khoi hon hop phan ung bang k¥ thuét tieu chuan.

Hop chét c6 cong thie (Id) va (Ie), nhu duoc mé ta ¢ trén trong phan M5 ta chi
tiét sang ché, 1a cac hop chét c6 cong thirc (I), nhu duge md ta & trén trong phan Ban
chét k¥ thuat ctia sng ché, va c6 thé dugc tong hop theo quy trinh chung da dugc mo
ta & dudi trong so do phan tmg 7 trong d6 n 1a 1 hodc 2, m 1a 1, 2 hodc 3, mdi R® vaR*
1a hydro, R! va R? 1a nhu dwgc m6 ta ¢ trén trong phdn cdc phuong 4n ciia sang ché
cho cac hop chét c6 cong thie (Id) va (Te), R>* 1a alkyl, haloalkyl hodc xycloalkyl tay y
duoc thé, X!, X2 va X3, & mdi trudng hop, doc 1ap 1a brom, clo, hoic iot, Z! 1a hydro
hozc nhom bao vé nito, vi du, nhung khong giol han 6, tert-butyloxycacbonyl, 2,4-
dimetoxybenzyl, hodc 4-metoxybenzyl, va 72 1a nhom bao vé thiol, vi du, nhung
khong gidi han 0, benzyl:
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So db phan tmg 7
0 Xm X' X s
H
SN ) ) —
N N N
(701) (702) (703)
H—s—2?
(705)
(X1)n R5a R5a RSa
sy Teeb:
Z'—N - X2 Z'—N = s—z2 _. Z'—N = ﬁ—xff
H SN (705) N N~ O
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5a 5a
R O R2 R O R2
HoN—R . H I [
Z'—N S—NH —=  H,N S—NH
(708) I 21
o) N~ O
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R1_:N . 1/H\ N
(711) R H
(712)
5
R'l Rao R2
H N/
RS}—N S—NH
4 = |
R N~ O
(1d) or (le)

Hop chét c¢6 cong thuc (701), (702), (703), (704), (705), (706), (707), (708),
(709), (710), (711) va (712) c6 san trén thi trudng hodc c6 thé duoc didu ché theo
phuong phép da biét d6i v6i ngudi co hiéu biét trung binh trong linh vuc nay hodc
bang phuong phép duge mo ta trong ban md ta nay. N6i chung, hop chét c6 cong thirc

(1) dugc diéu ché nhu duge mo ta & trén trong so d6 phan Gng 7 nhu sau:

Hop chét axit carboxylic c6 cong thirc (701) duoc chuyén héa thanh hop chit
amin duoc bao vé c6 cong thirc (702) st dung hdn hop dung mdi nhu, nhung khong
gidl han 6, tert-butanol va toluen va hop chit azit nhu, nhung khong gioi han 0,
diphenylphosphoryl azit, & nhiét do trong khoang tir nhiét do xung quanh dén 90°C,
trong khoang tir 30 phut dén 4 gio dé tao ra hop chét c6 cong thic (702).
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Hop chét c6 cong thic (702) c6 thé dugc chuyén héa trong didu kién két hop
chéo Suzuki-Miyaura ti€u chuin thanh hop chét c¢6 cong thic (703) st dung hdn hop
dung mdi nhu, nhung khong gidi han o, toluen va nudc, hop chét axit boronic nhu,
nhung khong giéi han ¢, axit metylboronic va bazo nhu, nhung khong gidi han &, kali
phosphat tribazo khi c6 mat xdc tac paladi nhu, nhung khong giéi han ¢, san pham
cong diclo[1,1°-bis(diphenylphosphin)feroxen]paladi (IT) diclometan, ¢ nhiét d§ trong
khoang tir nhiét d6 xung quanh dén 100°C, trong khoang tir 30 phut dén 16 gio dé tao
ra hop chét ¢6 cong thirc (703).

Hop chit c6 cong thic (703) khi n la 2 duge phan tng v6i hop chét thiol c6
cong thtrc (705) trong diéu kién phan ung tiéu chuin nhu, nhung khong giéi han ¢,
viéc stt dung dung mdi khong proton phan cuc nhu, nhung khong gidi han 6, dioxan,
khi c6 mit bazo nhu, nhung khong gi6i han o, N, N-diisopropyletylamin, sir dung hop
chét phospho hitu co nhu, nhung khong gi6i han 6, 4,5-bis(diphenylphosphin)-9,9-
dimetylxanthen, va xuc tac paladi nhu, nhung khong giéi han O,
tris(dibenzylidenaxeton)dipaladi(0) & nhiét do trong khoéng“u‘l 0°C dén héi luu, trong
khoang tur 30 phut dén 20 gior dé tao ra hop chét c6 cong thuc (706).

Theo cach khéc, hop chat c6 cong thitc (703) khi n 1a 1 duge halogen héa dé
thu dugc chit phan tmg trung gian (704) sit dung hdn hop dung mdi nhu, nhung khong
gi6i han ¢, axetonitril va N,N-dimetylformamit, hop chét brom nhu, nhung khong giGi
han &, N-bromosuxinimit, & nhiét d6 trong khoang tir nhiét d§ xung quanh dén 80°C,
trong khoang tir 30 phut dén 16 gio dé tao ra hop chét c6 cdng thirc (704), khi ma sau
d6 c6 thé duge phan Gng v6i hop chat cé cong thic (705) nhu duge md ta ¢ trén dé tao

ra hop chat ¢6 cong thie (706).

Hop chét c6 cong thie (706) sau do co thé duoc x1r 1y trong hé dung mdi proton
phan cuc hodc dung moi nhu, nhung khong giéi han 6, axetonitril / nudc / axit axetic,
st dung chét oxy héa nhu, nhung giéi han &, 1,3-diclo-5,5-dimetylimidazolidin-2,4-
dion (hoac 1,3-diclo-5,5-dimetylhydantoin) ¢ nhiét dd trong khoang tir 0°C dén nhiét
do xung quanh & tao ra hop chit c6 cong thic (707).

Hop chét c6 cong thirc (707) duoc phan timg v6i hop chit amin c6 cong thic
(708) st dung dung méi bazo nhu, nhung khong giéi han &, pyridin, & nhiét do trong
khoang tir 0°C dén nhiét d6 xung quanh trong khoang tir 30 phut dén 16 gio dé tao ra
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hop chat c6 cong thic (709).

Hop chit c6 cong thire (709) dugc xt ly voi axit nhu, nhung khoéng gidi han ¢,
axit trifloaxetic hodc hydro clorua trong dung méi nhu, nhung khong gi6i han 6,
dioxan, diclometan hozc 1,2-dicloetan & nhiét do trong khoang tur 0°C dén hdi luu

trong khoang tir 30 phut dén 16 gitr dé tao ra hop chét co6 cong thic (710).

Dong thoi, va néu cAn thiét dé tong hop hop chit c6 cong thire (712), hop chat
nitril ¢6 cong thite (711) dugc chuyén hoa thanh hop chét aldehyt c6 cong thirc (712)
stt dung dung moi khong proton phan cuc nhu, nhung khong gidi han &, diclometan,
khi ¢6 mit hydrua nhu, nhung khong gi6i han &, diisobutylnhém hydrua, & nhiét do
trong khoang tur -78°C dén nhiét dé xung quanh trong khoang tr 30 phut dén 6 gio..

Hop chét ¢6 cong thirc (710) duge phan tmg voi hop chét aldehyt c6 cong thirc
(712) st dung dung méi nhw, nhung khong giéi han ¢, tetrahydrofuran va chat khir
nhu, nhung khong gi¢i han &, natri xyanobohydrua va hop chit titan nhu, nhung
khong gi6i han &, titan (IV) isopropoxit & nhiét o trong khoang tir 0°C dén nhiét do
xung quanh trong khoang tir 30 phut dén 5 gid d tao ra hop chét c6 cong thuc (Id)
hodc hop chét c6 cong thirc (Te), ca hai hop chét nay 1a cac hop chét c6 cong thire (D),
c6 thé duoc tach ra khoi hdn hop phan tmg béng k¥ thuat tiéu chuan.

Hop chét c¢6 cong thie (Ia), nhu duge mo ta & trén trong phén cac phuong an
clia sang ché, 1a cac hop chét c6 cong thic (I), nhu duge mo ta ¢ trén trong phan Ban
chét k¥ thuat cla sang ché, va co thé duge tbng hop theo quy trinh chung da duoc mo
ta & dusi trong so dd phan ung 8 trong d6 R!, R%, R? va R* 1a nhu duoc md ta & trén
trong phan cdc phuong én clia sing ché cho cac hop chét c6 cong thie (Ta), X' va X2, &
mdi truong hop, doc 1ap 1a flo, brom, clo, hodc iot, va mdi Z! va 72, & mdi trudng hop,
doc 1ap 1a hydro hodc nhém bao vé nito, vi du, nhung khong gidi han &, tert-

butyloxycacbonyl, 2,4-dimetoxybenzyl, hodc 4-metoxybenzyl:
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So db phan tmg 8
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Hop chét c6 cong thie (801), (802), (803), (804), (805), (806), va (807) co san
trén thi truong hodc cd thé duoc didu ché theo phuong phap da biét dbi voi ngudi co
hiéu biét trung binh trong linh vuc nay hodc béng phuwong phap dugc mo ta trong ban
mo ta nay. Noi chung, hop chét c6 cong thirc (Ta) duge didu ché nhu duge md ta & trén

& so dd phan tmg 8 nhu sau:

Hop chét ¢6 cong thitc (801) duge phan tmg v6i chét phan tmg liti, vi du, nhung
khong gi6i han &, n-butyl liti, trong dung moi khong proton phan cuc nhu, nhung
khong gi6i han 0, tetrahydrofuran va chét phan tmg luu huynh nhu, nhung khong gisi
han & khi Iuu huynh dioxit va chét phan tmg halogen héa nhu, nhung khong gidi han
4, N-closuxinimit ¢ nhiét do dén khoang tur -78°C dén nhiét @6 xung quanh trong
khoang tur 1 dén 20 gio, dé tao ra hop chét c6 cong thic (802).

Hop chat c6 cong thire (802) sau d6 dugc phan ng v6i hop chat amin ¢6 cong
thirc (803) st dung dung mdi khong proton phan cuc nhu, nhung khong gidi han 0,
tetrahydrofuran khi ¢6 mat bazo nhu, nhung khong gi6i han ¢, lithi
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bis(trimetylsilyl)amit ¢ nhiét do trong khoang tir -78°C dén nhiét do xung quanh trong
Khoang tir 30 phut dén 16 gitr dé thu duge hop chat ¢6 cong thuc (804).

Hop chét c6 cong thie (804) duoc phan tmg voi hop chit amin c6 cong thic
(805) str dung dung mdi khong proton phdn cuc nhu, nhung khong gidi han ¢, dimetyl
sulfoxit, st dung bazo nhu, nhung khong gidi han 6, trietylamin ciing nhu hop chat
amin nhu, nhung khong giéi han &, 2.4-dimetoxybenzylamin ¢ nhiét d§ trong khoang
tir 0°C dén nhiét dd xung quanh, trong khoang tir 30 phut dén 16 gio dé thu dugc hop
chét c6 cong thirc (806).

Hop chét c6 cong thirc (806) sau do6 cd thé duoc xtr Iy v6i vi du, nhung khong
gi¢i han ¢, axit nhu, nhung khong gi6i han &, axit trifloaxetic, trong dung moi khong
proton phan cuc nhu, nhung khong gi6i han ¢, diclometan, ¢ nhiét do trong khoang tur
0°C dén nhiét d6 xung quanh dé tao ra hop chét c6 cong thuc (807).

Hop chét c6 cong thic (807) duge phan tmg voi aldehyt nhu, nhung khong gioi
han &, cloaxetaldehyt trong dung mdi nhu, nhung khéng gi6i han' ¢, etanol & nhiét do
trong khoang tir nhiét d6 xung quanh dén 90°C trong khoéang tlr 30 phut dén 16 gio dé
thu duoc hop chit ¢6 cong thic (Ia), co thé duoc tach ra khoi hdn hop phan ing bing

k¥ thuat tiéu chuan.

CAn hiéu rang cic sta ddi thém véi hop chét c6 cong thic (1), (Ta), (Id) va (Ie),
nhu duoc didu ché & trén trong so dd phan tng tir 1-8, ¢ thé duoc thuc hién bing
phuong phap da biét boi ngudi cd hiéu biét trung binh trong linh vuc nay hodc bang

phuong phap duge md ta trong ban md t& nay dé thu duge cac hop chét c6 cong thirc

(@), (Ta), (Id) va (Ie) trong d6 ®, R, R2, R3, R%, RS, RS, R7, R, R? va R dugec mo
ta day da & trén voi cac hop chét c6 cong thic (I) trong phan Béan chét k¥ thuat cla
sang ché, hoic dugc mo ta ddy du & trén voi cac hop chit co cong thue (Ta), (Id) va
(Te) trong phan céc phuong 4n clia sang ché. Vi du, nhung khong gidi han &, hop cht
c6 cdng thuc (I) trong do R! 712‘1 2-bromo-6-flophenyl, c& thé duge xtr ly voi mudi kali
trifloborat dugc thé thich hop trong diéu kién Suzuki-Miyaura ti€u chudn dé thu duoc

hop chét c6 cong thire (I) trong do R! 14 2-flo-6-(pyrolidin-1-ylmetyl)phenyl).

T4t ca cac hop chit duge md ta ¢ dudi dugce didu ché c6 thé ton tai trong dang

bazo tu do hodc axit twr do ¢ thé dugc chuyén thanh mudi dugc dung cta ching bang
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cach xir Iy véi bazo hodc axit hitu co hodc vo6 co thich hop. Mudi cta hop chat duoc
didu ché & dudi co thé duge chuyén thanh dang bazo tu do hodc dang axit ty do cta
chung bing cac k¥ thuat tiéu chudn. Ngoai ra, tit ca cc hop chit theo sang ché chtra
nhém axit hodc nhom este ¢co thé duoc chuyén thanh este tuong tng hodc axit tuong
tmg, bang phuong phap da biét dbi véi ngudi co hiéu biét trung binh trong linh vuc

nay hodc béng phuong phap dugc mo ta trong ban md ta nay.

Céc vi du sau, huéng dén viéc téng hop hop chét theo sang ché, va cac vi du
sinh hoc sau cling duoc dé xuét dudi dang hudéng dAn dé hd tro trong thuc hién séng

ché, va khong nhdm muc dich gii han pham vi sang ché.

Theo vi du & dudi, trix khi c6 quy dinh khac, tAt ca cac gia tri nhiét do déu duoc
thé hién & do C. Chat phan umg di c6 trén thi truong duoc mua tir nha cung cAp nhu
cong ty Aldrich Chemical, Combi-Blocks, TCI hoic Oakwood Chemicals va dugc su
dung ma khong cAn tinh ché thém, trix khi c¢6 quy dinh khac. Céac phan tmg 6 dudi
thuong duoe thyc hién trong ap sudt duong clia nito hoge argon hodc v6i éng sdy khd
(trr khi c6 quy dinh khéc) trong dung moi khan, va binh phan tmg thuong duge lap
mang ngin cao su d8 dua co chét va chit phan (mg vao bang xylanh. Do thiy tinh
dugc say kho bang 16 va/hodc duoc sdy bang nhiét. Hidu sudt chua duoc t6i uu. DPiém
néng chay (m.p.) dugc xé4c dinh trén thiét bi 1am néng theo tung giai doan Biichi va
khong duoc diéu bién. Dit liéu 'H NMR, F va 13C NMR thu dugc trong dung dich
dung méi CDCI;, DMSO-ds, CD30D, CD3CN, hodc axeton-ds duogc doteri hoa véi do
dich chuyén héa hoc (8) dugc bdo cdo theo phén tridu (ppm: part-per-million) so voi
trimetylsilan (TMS: trimetylsilane) hoac dinh dung méi ko dugc doteri héa con lai
dudi dang vién dan tidu chuén. Du liéu dugc bao céo nhu sau, néu co: d6 dich chuyén
hoa hoc, do boi, hing s6 cap doi theo Hz, va sd proton, nguyén tt flo hodc cacbon. Khi
d6 boi dinh duogc bao céo, cac tu vidt tit sau duoc st dung: s (vach don), d (vach doi1),
t (vach ba), q (vach bén), m (nhiéu vach, br (duge mé rong), dd (vach d6i cua nhiéu
vach d6i), dt (vach doi cua nhiéu vach ba). Hing s6 cap d6i, khi dugc dua ra, duge bao

c4o theo Hz (Hertz).
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Vi du thwe hién sdng ché

Vidul

Téng hop (S)-S-clo-6-((1-(5-c10-2-ﬂophenyl)etyl)amino)-N—(thiazol-4-
yl)pyridin-3-sulfonamit

O  N=\

577 s

TZ O

- N™
? |
Cl
\©j\u 7
e Cl

Buéc 1. Didu ché ters-butyl ((5,6-diclopyridin-3-yl)sulfonyl)(thiazol-4-
yl)carbamat

Dung dich ters-butyl thiazol-4-ylcarbamat (1,000 g, 4,06 mmol) trong
tetrahydrofuran khan (13 mL) dugc bd sung dung dich lithi bis(trimetylsilyl)amit 1 M
trong tetrahydrofuran (4,5 mL, 4,5 mmol) & -78°C. Hon hop phan tmg duoc khudy &
-78°C trong 30 phut, duoc lam 4m dén nhiét @6 xung quanh va duogc khudy trong 20
phat. Hon hop phan ing dugc lam méat dén -78°C, va dung dich 5,6-diclopyridin-3-
sulfonyl clorua (0,894 g, 3,63 mmol) trong tetrahydrofuran khan (9 mL) duoc bd sung
vao hdn hop nay. Hon hop phan tmg dugc khudy & -78°C trong 30 phut, dugc lam am
dén nhiét @6 xung quanh, va dugc khudy trong 4 gid. Sau khi bd sung dung dich nuée
amoni clorua bio hoa (20 mL), hén hop duge chiét bing etyl axetat (3 x 20 mL). Pha
hitu co két hop duge ria béng nudc mudi (20 mL), duogc lam khd trén natri sulfat
khan, va duoc loc. Co déc dich loc trong diéu kién ap suit giam tao ra can, cdn nay
duoc nghién nho béng metanol (20 mL) @8 thu duoc hop chat néu & dé muc dudi dang
chét rén mau be (1,13 g hidu sudt 76%): 'H NMR (300 MHz, CDCl3) 68,97 (d, J =
2.2 Hz, 1H), 8,81 (d, J = 2,3 Hz, 1H), 8,54 (d, J = 2.2 Hz, 1H), 7,58 (d, J = 2,3 Hz,
1H), 1,40 (s, 9H).
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Buéc 2. Didu ché rert-butyl (S)—((S-clo-6-((1-(5-010-2-ﬂophenyl)etyl)amino)-
pyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat

]
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. NN
Cl\@(\{j = O)\O
Mo /‘\

Dung dich tert-butyl ((5,6-diclopyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat
(0,20 g, 0,49 mmol) dimetyl sulfoxit khan (5 mL) duoc bd sung (S)-1-(5-clo-2-

(7))

flophenyl)etan-1-amin hydroclorua (0,102 g, 0,49 mmol) va trietylamin (0,27 mL, 1,9
mmol) va hdn hop phan tung ¢ nhiét d6 xung quanh trong 24 gio. Dung dich nudc
amoni clorua bdo hoa (5 mL) dugc bd sung va hdn hop duge chiét bang etyl axetat (3
x 5 mL). Pha hitu co két hop duoc rua bang nudc mubi (5 mL), duge lam kho trén
natri sulfat khan, va duoc loc. Co dc dich loc trong chén khong va tinh ché cin bang
sdc ky cot rira giai béng gradien etyl axetat tir 5 dén 60% trong hexan thu dugc hop
chét néu & d& muc dudi dang dau mau vang (0,102 g, hidu suét 38%): MS (ES+) m/z
447,1 (M - 99), 449,3 (M - 99).

Buée 3. Didu ché (S)-5—010-6-((1-(5-clo-2-ﬂophenyl)etyl)amino)-N—(thiazol-4-
yl)pyridin-3-sulfonamit

O N=\

1l /I%/S

.0
- NT S‘N
| H

RORR
F

Dung dich zert-butyl (S)-((S-clo-6-((1—(5—clo-2-ﬂophenyl)etyl)amino)pyridin—3-
yl)sulfonyl)(thiazol-4-yl)carbamat (0,102 g, 0,186 mmol) trong diclometan (5 mL)
duoc bd sung axit trifloaxetic (1 mL) va hén hop phan tung duogc khudy & nhiét do
xung quanh trong 1 gio. Metanol (5 mL) dugc bd sung va hén hop dugc cb déc trong
chan khéng. Tinh ché cin bing sic ky ct, rira giai bang gradien etyl axetat tir 20 dén
80% (chtra isopropanol 10% va trietylamin 10%) trong hexan d& thu dugc hop chét
néu & d& muc dudi dang chét ran khong mau (0,028 g, hiéu suat 33%): 'H NMR (300
MHz, DMSO-ds) & 11,06 (s rong, 1H), 8,84 (d, J = 2,1 Hz, 1H), 8,27 (d, J = 1,9 Hz,
1H), 7,88 (d, J = 2,0 Hz, 1H), 7,65 (d, /= 8,0 Hz, 1H), 7,50 (dd, J = 6,5, 2,5 Hz, 1H),
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7.35-7.29 (m, 1H), 7,21 (dd, J = 9,3, 9,2 Hz, 1H), 6,95-6,93 (m, 1H), 5,56-5,51 (m,
1H), 1,51-1,48 (d, J = 7,2 Hz, 3H); MS (ES+) m/z 447,0 (M+1), 449,0 (M+1).

Vidu?2

Téng hop (S)-S-c10-6-((1-(2-ﬂophenyl)etyl)amino)-N—(thiazol-4-yl)pyridin-3—

sulfonamit

Bude 1. Didu ché rert-butyl (S)-((5-clo-6-((1-(2-flophenyletyl)amino)pyridin-
3-yl)sulfonyl)(thiazol-4-yl)carbamat

Quy trinh tiép theo duoc md ta trong vi du 1, bude 2 va thuc hién cac bién ddi
khong quan trong néu dugc yéu cAu dé thay thé (S)-l-(5-010-2-ﬂophenyl)etan—l-amin
hydroclorua bang (S)-1-(2-flophenyl)etan-1-amin, thu dugc hop chét néu & dé muc
dudi dang chét rén khong mau (0,233 g, hidu suat 47%): MS (ES+) m/z 513.1 M+ 1),
515,1 M+ 1).

Busc 2. Didu ché (S)-S-clo-6—((1-(2-ﬂ0phenyl)etyl)amino)-N-(thiazol-4-
yl)pyridin-3-sulfonamit

O . N=\
S

=

z
~

w

- N X
|

Cv e
E Cl

Quy trinh tiép theo duoc mo ta trong vi du 1, bude 3 va thuc hién céac bién dbi

)
N
H

khong quan trong néu duoc yéu ciu dé thay thé tert-butyl (S)-((5-clo-6-((1-(5-clo-2-
ﬂophenyl)etyl)amino)pyridin—3—yl)sulfonyl)(thiazol-4-y1)carbamat bang tert-butyl (S)-
((5-clo-6-((1 -(2-flophenyl)etyl)amino)pyridin-3 -yl)sulfonyl)(thiazol-4-yl)carbamat,
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thu duoc hop chét néu & dé muc dudi dang chit ran khong mau (0,168 g, hiéu suét
90%): 'H-NMR (300 MHz, DMSO-de) 6 10,95 (s, 1H), 8,88 (d, J=2,2 Hz, 1H), 8,27
(d, J=2,1 Hz, 1H), 7,88 (d, J= 2,2 Hz, 1H), 7,68 (d, J = 7,8 Hz, 1H), 7,45-7,39 (m,
1H), 7,29-7,21 (m, 1H), 7,16-7,09 (m, 2H), 7,08 (d, J = 2,1 Hz, 1H), 5,59-5,52 (m,
1H), 1,50 (d, J= 7,1 Hz, 3H); MS (ES+) m/z413,1 M+ 1),415,1 M+ 1).

Vidu3

Tbng hop (S)-5-((1 -(2-flophenyl)etyl)amino)-6-metyl-N- (thiazol-4-yl)pyridin-2-

sulfonamit
H
O\\S,N N
z = p {\>
©5\N N
H
F

Budc 1. Piéu ché 6-(benzylthio)-3-bromo-2-metylpyridin

e A

I
N

Br

Dung dich benzyl mercaptan (3,69 g, 29,7 mmol) trong tetrahydrofuran khan
(50 mL) dugc bd sung natri hydrua (phan tin 60% trong dau khoang, 1,48 g, 37,1
mmol) timg phin & 0°C. Hén hop phan tmg dugc lam 4m dén nhiét d6 moi truong
xung quanh va khudy trong 1 gid. Sau do, hdn hop phan tng duoc lam lanh dén 0°C
va bd sung tung giot dung dich 3-bromo-6-flo-2-metylpyridin (4,70 g, 24,7 mmol)
trong tetrahydrofuran khan (25 mL). Hon hop phan ting duoc lam 4m dén nhiét 46 moi
trudng xung quanh va khudy trong 12 gid. Sau khi bd sung nude (200 mL), hdn hop
duoc chiét bang etyl axetat (3 x 200 mL). Cac 16p hitu co két hop duogc rira béng nudce
mudi (50 mL), lam khd trén natri sulfat khan, va duoc loc. Co déc dich lgc trong chan
khoéng va tinh ché cin b??lng séc ky cot, rira giai béng ete diu mo, thu dugc hop chét
néu & d& muc dudi dang diu mau do (7,0 g hiéu suit 96%): 'H NMR (400 MHz,
CDCls) § 11,06 (7,57 (d, T = 8,2 Hz, 1H), 7,42 (d, J = 7,2 Hz, 2H), 7,36-7,29 (m, 3H),
6,88 (d, T = 8,2 Hz, 1H), 4,42 (s, 2H), 2,66 (s, 3 H); MS (ES+) m/z 294,0 M + 1),
296,0 M + 1).
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Budc 2. Didu ché 5-bromo-6-metylpyridin-2-sulfonyl clorua

Dung dich 6-(benzylthio)-3-bromo-2-metylpyridin (5,20 g, 17,7 mmol) trong
hdn hop axetonitril (50 mL), nude (10 mL) va axit axetic (10 mL) duoc bd sung 1,3-
diclo-5,5-dimetylimidazolidin-2,4-dion (6,96 g, 35,3 mmol) thanh ting phﬁn o 0°C.
Hon hop phan tmg duge khudy & 0°C trong 30 phut. Dung dich natri bicacbonat bdo
hoa (80 mL) duge bb sung vio hén hop cho dén khi dat dén pH 7, va hdn hop dugc
chiét bang etyl axetat (3 x 60 mL). Céac 16p hitu co két hop dugce rira bang nudc mudi
(20 mL), 1am kho trén natri sulfat khan, va duoc loc. Co déc dich loc trong chan khong
va tinh ché cin bing sic ky cot, ria giai bing etyl axetat 1% trong ete dau mo, thu
duge hop chit néu & d& muc dudi dang chét rén khong mau (1,70 g, hiéu suat 36%):
'H NMR (400 MHz, CDCl3) 8 8,15 (d, J = 8,2 Hz, 1H), 7,82 (d, J = 8,2 Hz, 1H), 2,83
(s, 3 H); MS (ES+) m/z 269,8 M + 1), 271,9 M + D).

Budc 3. Diéu ché rert-butyl ((5-bromo-6-metylpyridin-2-yl)sulfonyl)(thiazol-4-
yl)carbamat

0+_0
QNN
2
o L
SN

Br

Dung dich tert-butyl thiazol-4-ylcarbamat (0,85 g, 4,24 mmol) trong N khaN,N-
dimetylformamit (20 mL) duoc bd sung natri hydrua (phan tan 60% trong dau khoang,
0,20 g, 5,09 mmol) thanh timg phén & 0°C. Hon hop phan tmg dugc khudy & 0°C trong
30 phut, sau d6 dung dich 5-bromo-6-metylpyridin-2-sulfonyl clorua (1,26 g, 4,66
mmol) trong N,N-dimetylformamit khan (8 mL) duoc bd sung vao nho giot. Hon hop
phan ung duge 1am 4m dén nhiét d6 moi trudng xung quanh va khudy trong 2 gio. Hon
hop dugc pha lodng bang nude (100 mL) va chiét bang etyl axetat (3 x 80 mL). Cac
16p hitu co két hop dugc ria bang nuéc mubi (50 mL), 1am kho trén natri sulfat khan,
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va duge loc. Cb dic dich loc trong chan khong va tinh ché cin béng sic ky ban mong
diéu ché, rira giai bang etyl axetat 30% trong ete dAu hoa, thu duge hop cht néu & dé
muc dudi dang chit ran khong mau (0,35 g, hiéu sudt 19%): 'H NMR (400 MHz ,
CDCls) & 8,83 (d, J = 2,0 Hz, 1H), 8,10 (d, J = 8,2 Hz, 1H), 7,96 (d, J = 8,2 Hz, 1H),
7,71 (d, T = 2,0 Hz, 1H ), 2,80 (s, 3H), 1,34 (s, 9H); MS (ES+) m/z 434.0 M + 1),
436.0 M + 1).

Buée 4. Didu ché tert-butyl  (S)-((5-((1-(2-flophenyl)etyl)amino)-6-
metylpyridin—Z-yl)sulfonyl)(thiazol—4-y1)carbamat

O O
Q
( Y
©f\ AN N

Dung dich tert-butyl (5-bromo-6-metylpyridin-2-yl) sulfonyl (thiazol-4-
yl)carbamat (0,15 g, 0,345 mmol), (S)-1-(2-flophenyl)etanamin ( 0,096 g, 0,691
mmol) va xesi cacbonat (0,45 g, 1,38 mmol) trong toluen khan (5 mL) duoc bd sung
bis(dibenzylidenaxeton)  paladi 0) (0,040 g, 0,069 mmol) va 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (0,040 g, 0,069 mmol). Hon hop phan tng
duoc dun néng & 100°C trong 12 gio. Sau khi bd sung nuée (30 mL), hdn hop phan
ung duoc chiét bing etyl axetat (3 x 30 mL). Céc 16p hitu co két hop duoc rira sach
béng nude mudi (20 mL), lam kh6 trén natri sulfat khan, va duoc loc. Co dac dich loc
trong chan khong va tinh ché cin bing sic ky 16p mong didu ché, rira giai bang etyl
axetat 50% trong ete dau hoa, thu dugc hop chét néu & d& muc dudi dang chat rin
khéng mau (0,020 g, hiéu suat 12%): MS (ES+) m/z 493,2 M + 1).

Busc 5. Didu ché (S)-S-((l-(2-ﬂ0phenyl)etyl)arnino)-6-mety1—N—(thiazol-4-
yl)pyridin-2-sulfonamit

\N \i\>
@C

92



43001

(S)-tert-butyl (5-((1-(2-ﬂophényl)etyl)amin)—6-metylpyridin-z-yl) sulfonyl
(thiazol-4-yl)carbamat (0,035 g, 0,071 mmol) dugc bd sung dung dich hydro clorua 4
M trong etyl axetat (14 mL), va hdn hop duoc khudy o nhiét do moi truong trong 30
phut. C6 dic trong chan khong va tinh ché cin bing HPLC pha dao didu ché sir dung
axetonitril trong nude chua axit formic 0,2% lam chét rira giai dé thu duoc hop chat
néu & d& muc dudi dang chat rdn khong mau (0,023 g, hiéu suat 73%): 'H NMR (400
MHz, CDCl3 ) 8 9,20 (s, 1 H), 8,64 (d, ] = 2,4 Hz, 1H), 7,59 (d, T = 8,4 Hz, 1H), 7,28-
7,18 (m, 2H), 7,12-7,06 (m, 2H ), 7,02 (d, J = 2,0 Hz, 1H), 6,53 (d, J = 8,4 Hz, 1H),
4,82 (quin, J = 6,4 Hz, 1H), 4,38 (br d, J = 6,0 Hz, 1H) , 2,43 (s, 3H), 1,64 (d, ] = 6,8
Hz, 3H); MS (ES+) m/z 393,1 M + 1).

Vidu4

Téng hop 5-((2-(azetidin-1 -ylmetyl)-6-flobenzyl)amino)-6-metyl-V -(thiazol-4-

H
E\N O‘\S’N N
A% 1
o L
N
H
F

Bude 1. Didu ché 2-(azetidin-1-ylmetyl)-6-flobenzonitril

ot

yl)pyridin-2-sulfonamit

//N

F

Dung dich 2-(bromometyl)-6-flobenzonitril (11,50 g, 53,7 mmol) trong
diclometan khan (150 mL) duoc bd sung azetidin hydroclorua (6,03 g, 64,5 mmol) va
N,N-diisopropyletylamin (20,83 g, 161,2 mmol) va hdn hop phén tng dugc khudy &
nhiét d6 moi trudng trong 2 gid. Sau khi bd sung nude (100 mL), hdn hop duoc chiét
bang diclometan (2 x 100 mL). Céc 16p hitu co két hop dugc rira béng nudce mubi (100
mL), 1am kho trén natri sulfat khan, va duoc loc. Co dac dich loc trong diéu kién ap
suit giam va tinh ché cin bang sic ky cot, rira giai bang gradien etyl axetat 17-33%
trong ete dau md, thu duoc hop chit néu & dé muc dudi dang dau mau hoi vang (6,00

g, hiéu suit 59%): '"H NMR (400 MHz, CDCls) & 7,47 (dt, J = 5.8, 8,0 Hz, 1H), 7,25
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(d,7=7,8 Hz, 1H), 7,01 (t, J = 8,4 Hz, 1H), 3,70 (s, 2H), 3,24 (t, T = 7,0 Hz, 4H), 2,06
(quin, J = 7,0 Hz, 2H).

Budc 2. Diéu ché (2—(azetidin-1—ylmetyl)—6-ﬂophenyl)metanamin

T

NH>
F

Hon hop 2-(azetidin-1-ylmetyl)-6-ﬂobenzdnitril (6,00 g, 31,5 mmol) trong
metanol (100,00 mL) va dung dich amoni hydroxit ddm ddc (20 mL) duoc bd sung
niken Raney (0,594 g, 6,94 mmol). Huyén phu duge khir khi va lam sach bang hydro
ba 1an. Hn hop phan tng dugc khudy trong mdi trudng hydro (50 psi) & nhiét do mo1
truong xung quanh 12 gid. Loc hdn hop phan ung va cd dich loc trong diéu kién ap
suit giam thu dugce hop chat néu & dé& muc dudi dang dau mau vang (6,00 g, 30,9
mmol, hidu suit 98%): "H NMR (400 MHz, CDCL) & 7,16 (dt, 7 = 5,8, 7,8 Hz, 1H),
7.04-6,96 (m, 2H), 3,88 (br s, 2H), 3,63 (s, 2H), 3,19 (t, J = 7,0 Hz, 4H), 2,11 (br s,
2H), 2,07 - 2,03 (m, 2H).

Buéc 3. Diéu ché 5-((2-(azetidin-l-ylmetyl)-6-ﬂ0benzy1)amino)-6-metyl—N—
(thiazol-4-yl)pyridin-2-sulfonamit

H
E\N O‘\S/N N
= W\ \\>
o b
N\
H
F

Dung dich  tert-butyl (5-bromo-6-metylpyridin-Z-yl)sulfonyl(thiazol-4-
yl)carbamat (0,20 g, 0,46 mmol) va (2-(azetidin—1-ylmetyl)-6-ﬂophenyl)metanamin
(0,178 g, 0,92 mmol) & dang khan 2-metylbutan-2-ol (5 mL) duoc bd sung clo (2-
dixyclohexylphosphino-2',6'-dimetoxy-1,1 '-biphenyl)(2'-amino-1,1 '-biphenyl-2-yl)
paladi (I) (0,033 g, 0,046 mmol) va natri tert-butoxit (0,132 g, 1,38 mmol). Hon hop
phan tmg dugc khir khi va dun néng dén 90°C trong 12 gio. Loc hdn hop va cb dich
loc trong didu kién ap suit giam tao ra can, cdn nay duoc tinh ché biang HPLC pha dao
didu ché bang cach st dung axetonitril trong nudc chtra 0,2% axit formic lam chét rira

giai dé thu duoc hop chét néu & dé muc dudi dang chit rdn khong mau (0,022 g, hi¢u
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sudt 10%): 'H NMR (400 MHz, DMSO0-d6) 3 8,84 (d, J = 2,4 Hz, 1H), 7,71 (d, T =84
Hz, 1H), 7,37-7,27 (m, 1H), 7,22-7,12 ( m, 3H), 7,00 (br s, 1H), 6,93 (d, J = 2,0 Hz,
1H), 4,40 (br s, 2H), 3,67 (s, 2H), 3,17 (t, I = 7,0 Hz, 4H ), 2,37 (s, 3H), 1,99 (quin, J =
7,0 Hz, 2H), khong quan sét duoc sulfonamit NH; MS (ES+) m/z 448,3 M + 1).

Vidu5

Tong hop 6-((2-(azetidin-1 -ylmetyl)-6-flobenzyl)amino)-N- -(thiazol-4-
yD)pyridin-3-sulfonamit

QNN
C’? el
N~ N
H
F

Bude 1. Didu ché fert-butyl ((6-clopyridin-3-yl)sulfonyl)(thiazol—4—yl)carbamat

OO
o I
NN
L7 b
< s
Cl N

Dung dich tert-butyl thiazol-4-ylcarbamat (2,00 g, 9,99 mmol) trong N khaN,N-
dimetylformamit (30 mL) dugc bd sung natri hydrua (60% phan tan trong dau khoang,
0,40 g, 9,99 mmol) ¢ -10°C. Hbn hop phan ung dugc lam 4m dén 0°C va khudy trong
1 gio. Hn hop phan tmg dugc lam lanh dén -10°C va bd sung vao d6 6-clopyridin-3-
sulfonyl clorua (2,54 g, 11,9 mmol). Hon hop phéan tmg dugc lam 4m dén nhiét do moi
truong xung quanh va khudy trong 2 gio. Sau khi bd sung nude (50 mL), hén hop
duoc chiét bang diclometan (3 x 50 mL). Céc 16p hiru co két hop duoc rira bang nudc
mudi (3 x 50 mL), lam kho trén natri sulfat khan, va duoc loc. Co dic dich loc trong
chin khong va tinh ché cin bang sic ky cdt, ria giai béng etyl axetat 25% trong ete
dau mo, thu duoc hgp chat néu & d& muc dudi dang chét rin mau vang (0,65 g, hieu
suat 17%): 'H NMR (400 MHz, CDCl3 ) 8 9,07 (d, J = 2,4 Hz, 1H), 8,78 (d, ] = 2,4
Hz, 1H), 8,42 (dd, T = 2,6, 8,5 Hz, 1H), 7,56 (d, J = 2,4 Hz, 1H), 7,54 (d, ] = 8,4 Hz,
1H), 1,37 (s, 9H); MS (ES+) m/z 275,5 (M - 99).
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Buéc 2. Diéu ché 6-((2-(azetidin—1-ylmetyl)—6-ﬂobenzyl)amino)-N—(thiazol-4—
yl)pyridin-3-sulfonamit

. H
O A NN
N? T 1Y
< S
N N
H
F

Hbn hop tert-butyl (6-cloropyridin-3-yl) sulfonyl (thiazol-4-yl)carbamat (0,10
g, 0,266 mmol), (2-(azetidin-1-ylmetyl)-6-flophenyl) methanamin ( 0,051 g, 0,266
mmol), natri tert-butoxit (0,051 g, 0,532 mmol) trong rugu tert-amyl (5 mL) duoc bd
sung BrettPhos-Pd-G3 (0,048 g, 0,053 mmol) va hdn hop phén ung duoc lam nong
dén 90°C trong 12 gid. Loc hdn hop phan tmg va cd dich loc trong diéu kién ap suit
gidm tao ra can, can nay dugc tinh ché bang HPLC pha dao didu ché bing cach su
dung axetonitril trong nuéc chia 0,2% axit formic 1am chét rira giai dé thu duoc hop
chét néu ¢ dé muc dudi dang chit rin mau vang (0,026 g, hi¢u sult 21%): 'H NMR
(400MHz, CDCl3) § 8,67 (d, J = 2,2 Hz, 1H), 8,55 (d, T = 2,4 Hz, 1H), 8,39 (s, 1H),
7,63 (dd, T=2,4, 8,8 Hz, 1H), 7,28-7,24 (m, 1H), 7,12-7,04 (m, 3H), 6,42 (d, J = 9.0
Hz, 1H), 4,68 (s, 2H), 3,94 (s, 2H) , 3,51 (t, J = 7.2 Hz, 4H), 2,24 (quin, J = 7,2 Hz,
2H), khong quan sat duoc sulfonamit NH; MS (ES+) m/z 433,9 M + 1).

Vidu6

Téng  hop mudi  coa  axit  5-((2-((fert-butyl(metyl)amino)metyl)-6-
ﬂobenzyl)amino)-6-metyl-N—(thiazol-4—y1)pyridin—2-sulfonamit formic

& Q%,H N
\ N
X? K(W\o w
N
N
H
F

HCOOH

Buéc 1. Didu ché 2-((tert—Butyl(metyl)amino)metyl)-6-ﬂobenz0nitril

ﬂ/

_N
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Huyén phu chtta 2-(bromometyl)-6-flobenzonitril (5,93 g, 27,7 mmol) va kali
cacbonat (41,5 mmol, 5,73 g) trong axetonitril khan (30 mL) duoc bd sung N,2-
dimetylpropan-2-amin (3,31 mL, 27,7 mmol) va hén hop phéan tmg dugc dun nong dén
60°C trong 16 gid. Sau khi lam ngudi dén nhiét do moi truong, hdn hop phan tng
duoc loc trén dét diatomit va ph?ln can loc duoc trang bing axetonitril (3 x 15 mL).
Dich loc dugc cd dac trong chan khong dé thu duoc hop chit néu & dé muc dudi dang
diu mau vang (5,95 g, hidu suét 98%): '"H NMR (300 MHz, CDCls) & 7,58-7,48 (m,
2H), 7,07 (td, T = 8,3, 1,5 Hz, 1H), 3,76 (s, 2H), 2,15 (s, 3H), 1,18 (s, 9H); MS (ES+)
m/z221,3 (M +1).

Bude 2. Didu ché N—(2-(amin0metyl)-3-ﬂobenzyl)-N,2-dimety1pr0pan-2—amin

~

_N

NH,
F

Dung dich 2-((tert-butyl (metyl)amino)metyl)-6-flobenzonitril (10,6 g, 48.8
mmol) trong metanol (60,0 ml) duoc bd sung Raney-niken (3 g, 50 mmol), d& duoc
ria trude d6 voi metanol (3 x 5 mL). Huyén phu dugc khir khi va lam sach bang hydro
ba lan. Hén hop dugce khudy trong mdi truong hydro (1 atm) ¢ nhiét dé moi trudng
xung quanh trong 16 gio. Hoén hgp phan ung duoc loc qua dat diatomit va dich loc
dugce cd ddc trong diéu klen ap sudt giam dé thu dugc hop chét néu & dé muc duéi
dang diu mau vang (10,7 g, hi¢u sudt 99%): 'H NMR (300 MHz, CDCl;) 6 7,18-6,95
(m, 3H) , 3,91 (dd, T = 17,4, 1,9 Hz, 2H), 3,65 (d, ] = 8,0 Hz, 2H), 2,31 (br s, 2H), 2,03
(d,J=11,2 Hz, 3H), 1,18 (d, J = 14,2 Hz, 9H); MS (ES+) m/z 2253 M + 1).

Budc 3. Didu ché 5-((2—((tert—butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit format

X&\N“U

HCOOH
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Dung dich tert-butyl (5-bromo-6-metylpyridin-2-yl)sulfonyl(thiazol-4-
yl)carbamat (0,30 g, 0,691 mmol) va N-(2-(aminometyl)-3-flobenzyl)-N,2-
dimetylpropan-2-amin (0,310 g, 1,38 mmol) trong 2-metyl-2-butanol (2,0 mL) dugc
bd sung dung dich natri tert-butoxit 2M trong tetrahydrofuran (1,04 mL, 2,08 mmol)
va clo (2—dixyclohexylphosphino-Z',6'-dimetoxy-1,1’-biphenyl)[2-(2’-amino-1,1'-
biphenyl)]paladi (IT) (0,050 g, 0,069 mmol). Hon hop duge khir khi va dun nong dén
90°C trong 12 gio. Hon hop dugc pha lodng bang nude (100 mL) va chiét bang etyl
axetat (3 x 100 mL). Céc 16p hitu co két hop dugc rira bang nude mudi (30 mL), lam
khd trén natri sulfat khan, va dugc loc. Co déc dich loc trong diéu kién ap sudt giam va
tinh ché cin bang HPLC pha dao didu ché st dung axetonitril trong nuéc chita axit
formic 0,2% lam chét rira giai thu dugc hop chat néu & d& muc dudi dang cht rin
khong mau (0,016 g, hi¢u sut 5%): '"H NMR (400 MHz , DMSO-d6) 6 8,83 d,J=1,6
Hz, 1H), 8,27 (s, 1H), 7,68 (d, ] = 8,4 Hz, 1H), 7,35-7,28 (m, 1H), 7,27-7,22 (m, 1H),
7,19 (d, J = 8,4 Hz, 1H), 7,11 (t, ] = 9,2 Hz, 1H), 6,90 (d, T= 1,6 Hz, 1H), 6,09 (br s,
1H), 4,43 (br s, 2H), 3,65 (s, 2H), 2,26 (s, 3H), 2,00 (s, 3H), 1,06 (s, 9H), khong quan
sat duoc NH va COOH; MS (ES+) m/z 478,1 (M + 1).

Vidu7

Téng hop mudi cla axit 5-((2-(azetidin—1-ylmetyl)-6—ﬂobenzyl)amino)—4-metyl-
N-(thiazol-4-yl)pyridin-2-sulfonamit formic

H
E\ QNN
N N_ _S \[\>
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N

H HCOOH

F

Budc 1. Didu ché 2-(benzylthio)-5-bromo-4-metylpyridin

DO -
Br N

Dung dich benzyl mercaptan (2,88 g, 23,1 mmol) trong tetrahydrofuran khan
(100 mL) duoc bd sung natri hydrua (phan tin 60% trong dau khoang, 1,68 g, 42,1
mmol) va 5-bromo-2-flo-4-metyl-pyridin (4,00 g, 21,0 mmol) & 0°C. Hon hop phéan

ung dugc lam 4m dén nhiét do méi truong xung quanh va khudy trong 12 gio. Sau khi
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bd sung dung dich nudc amoni clorua bdo hoa (20 mL) va nude (100 mL), hdn hop
phan ung dugc chiét bang etyl axetat (3 x 100 mL). Céc 16p hitu co két hop duoc rira
bing nudc mubi (3 x 50 mL), 1am kho trén natri sulfat khan, va duoc loc. Co dac dich
loc trong diéu kién 4p suit giam va tinh ché cin bang sac ky cdt, rira giai bang etyl
axetat 1% trong ete dau mo, thu duogce hop chit néu & d& muc dudi dang dau khong
mau (6,0 g, hiéu suit 96%): '"H NMR (400MHz, CDCl3) 6 8,52 (d, J = 2,4 Hz, 1H),
7,43 (br d, J = 7,6 Hz, 2H), 7,35-7,24 (m, 3H), 7,07 (s, 1H), 4,44 (d,J=2,6 Hz , 2H),
2,33 (s, 3H); MS (ES+) m/z 294.0 M + 1), 296.0 M + 3).

Bude 2. Didu ché 5-bromo-4-metylpyridin-2-sulfonyl clorua.

O\\s _Cl

Br N I

Dung dich 2-benzylsulfanyl-5-bromo-4-metyl-pyridin (5,00 g, 16,9 mmol)
trong hdn hop axetonitril (40 mL) va nudc (6 mL) duogc bd sung axit axetic (6,30 g,
104,8 mmol) & 0°C, tiép theo 1a 1,3-diclo-S,5-dimetyl—imidazolidin-2,4-dion (6,70 g,
33,9 mmol). Hdn hop phan tng dugc khudy & 0°C trong 30 phut, va sau d6 dugc lam
Janh nhanh bing cach bd sung dung dich natri bicacbonat bdo hoa cho dén khi dat dén
pH 7. Hon hop duogc chiét bing etyl axetat (3 x 20 mL). Céc 16p hitu co két hop duge
rira bing nude mudi (20 mL), lam khd trén natri sulfat khan, va duoc loc. C6 dac dich
loc trong didu kién ap suit giam va lam sach cén bang sic ky cdt, rira giai bang etyl
axetat 1% trong ete diu mo, thu dugc hop chit néu & dé& muc dudi dang dau khong
mau (4,20 g, hiéu suat 91%): 'H NMR (400MHz, CDCls) & 8,82 (s, 1H), 7,97 (s, 1H),
2,58 (s, 3H).

Bude 3. Didu ché tert-butyl ((5-bromo-4-metylpyridin-2—yl)sulfonyl)(thiazol—4-
yl)carbamat
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Dung dich tert-butyl N-thiazol-4-ylcarbamat (2,07 g, 10,3 mmol) trong N
khaN,N-dimetylformamit (20 mL) dugc bd sung natri hydrua (60% phan tan trong dau
khoang, 0,496 g, 12,4 mmol) & 0°C. Hon hop phéan tmg duoc khudy & 0°C trong 1 gio,
va sau d6 5-bromo-4-metyl-pyridin-2-sulfonyl clorua (4,20 g, 15,5 mmol) dugc bd
sung vao hdn hop nay. Hon hop phan timg duoc lam 4m dén nhiét d6 moi trudong xung
quanh va khudy trong 1 gio. Sau khi bd sung nude (50 mL), hdn hop duoc chiét bang
etyl axetat (3 x 50 mL). Céc 16p hitu co két hop duoc ria bang nudc mudi (50 mL),
1am kho trén natri sulfat khan, va duge loc. Co déc dich loc trong diéu kién 4p sudt
giam va tinh ché cin bang sic ky cot, rira giai béng etyl axetat 25% trong ete dau mo,
thu duoc hop chét néu & dé muc duéi dang chét rén mau vang (0,370 g, hiéu sudt 8%):
'H NMR (400MHz, CDCl3 ) § 8,74 (d, J = 2,2 Hz, 1H), 8,71 (s, 1H), 8,05 (s, 1H), 7,60
(d, J =22 Hz, 1H), 2,47 (s, 3H), 1,24 (s, 9H); MS (ES+) m/z 333,9 (M - 99) 335,9 (M
- 99).

Budc 4. Mudi cia axit 5-((2-(azetidin—1-ylmetyl)-6-ﬂobenzyl)am'mo)-4-mety1—
N-(thiazol-4-yl)pyridin-2-sulfonamit formic

'e) H
VN N
E\N /N S \E\>
NN I ° S
N
H HCOOH
F

Hon hop cla (2-(azetidin—1-ylmetyl)-6-ﬂ0phenyl)metanamin (0,268 g, 1,38
mmol), tert-butyl (5-bromo-4-metylpyridin-2-yl) sulfonyl (thiazol-4)yl)carbamat (0,30
g, 0,690 mmol) va clo (2-dixyclohexylphosphino-Z',6'-dimetoxy-1,1'- biphenyl) [2-(2'-
amino-1,1'-biphenyl)]paladi (II) (0,049 g, 0,069 mmol) trong 2-metylbutan-2-ol khan
(5 mL) duogc bd sung dung dich natri tert-butoxit 2 M trong tetrahydrofuran (1,04 mL,
2,08 mmol). Hén hop phan tmg duge khu khi va dun néng dén 90°C trong 12 gid. Sau
khi b sung nude (10 mL), hdn hop phan tmg dugc chiét bang etyl axetat (3 x 10 mL).
Céc 16p hitu co két hop duoc rua bang nudc mubdi (3 x 10 mL), lam kho trén natri
sulfat khan, va duogc loc. C6 ddc dich loc va tinh ché cin béng HPLC pha dao diéu ché
béng cach st dung axetonitril trong nudce chtta axit formic 0,2% 1am chat rira giai thu
duoc hop chét néu & d& muc dudi dang chét rdn khong mau (0,037 g, 0,070 mmol,
hidu sudt 10%): "H NMR (400MHz, CD30OD) & 8,70 (d, ] = 2,2 Hz, 1H), 8,46 (br s,
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1H), 8,09 (s, 1H), 7,69 (s, 1H), 7,47-7,36 (m, 1H), 7,27-7,15 (m, 2H), 7,02 (d, ] = 1,6
Hz, 1H), 4,59 (s, 2H), 4,19 (s, 2H), 3,77 (t, T = 7,6 Hz, 4H), 2,32 (quin, J = 7,6 Hz,
2H), 2,23 (s, 3H), NH va COOH khong quan sat dugc; MS (BS+) m/z 448,1 (M + 1).

Vidu8

Téng hop mubdi  coa axit  5-((2-((2,2-dimetylazetidin-1-yl)metyl)-6-
ﬂobenzyl)amino)-6-metyl-N—(thiazol—4-yl)pyridin-2-sulfonamit trifloaxetic

/?\N S I \>
E;(\ NS N
CF;COOH

Bude 1. Diéu ché 6-(benzylthio)-3-flo-2-metylpyridin

e

N
N

Dung dich da khtr khi cua 6-bromo-3-flo-2-metylpyridin (5,79 g, 30,47 mmol)
va N,N-diisopropyletylamin (10,6 mL, 60,9 mmol) trong dioxan khan (250 mL) dugc
bd sung 4,5-bis(diphenylphosphino)—9,9-dimetylxanthen (1,41 g, 2,44 mmol),
tris(dibenzylidenaxeton) dipaladi (0) (1,11 g, 1,22 mmol) va benzyl mercaptan (3,22
ml, 27,4 mmol). Hon hop phéan tmg duoc hdi luu trong diéu kién nito trong 18 gio va
sau d6 duoc cd dic trong chén khong. Tinh ché can béng sic ky cot, rira giai bang
gradien etyl axetat tir 0 dén 15% trong heptan, thu duoc hop chét néu & dé muc dudi
dang dau hoi vang (6,20 g, hi¢u suat 87%): 'H NMR (400 MHz, CDCl3) & 7,46 -7,40
(m, 2H), 7,35-7,23 (m, 3H), 7,16 (t, T = 8,7 Hz, 1H), 6,98 (d, ] = 8.5, 3,4 Hz, 1H), 4,42
(s, 2H), 2,54 (d, J = 3,0 Hz, 3H); MS (ES+) m/z 234,1 M.+ 1).

Budce 2. Didu ché 5-flo-6-metylpyridin-2-sulfonyl clorua

Dung dich 6-(benzylthio)-3-flo-2-metylpyridin (6,20 g, 26,57 mmol) trong
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axetonitril (110 mL), axit axetic (7,60 mL) va nudc (6,22 mL) duoc bd sung 1,3-diclo-
5,5-dimetylhydantoin (10,47 g, 53,15 mmol) & 0°C. Hon hop phéan tmg duoc khudy &
0°C trong 1 git va sau d6 duoc pha lodng béng etyl axetat (550 mL). Hon hop duge
rura béng nude mudi da lanh (4 x 100 mL), lam kho trén natri sulfat khan, va loc. Co
dic dich loc trong chan khong va tinh ché cin bing séc ky cot, rira giai bang gradien
etyl axetat tir 0 dén 40% trong heptan, thu duoc hop chét néu & d& muc dudi dang chit
rén khong mau (4,29 g, hidu suit 77%): "H NMR ( 400 MHz, CDCl;) & 8,02 (ddd, J =
8,5, 3,5, 0,5 Hz, 1H), 7,63 (t, J = 8,3 Hz, 1H), 2,69 (d, T = 3,0 Hz, 3H); MS (ES+) m/z
210.0 M+ 1),212.0 M + 1).

Bude 3. Didu ché rert-butyl ((5-flo-6-metylpyridin-2-yl)sulfonyl)(thiazol-4-
yl)carbamat

0.0 N=\
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Dung dich tert-butyl thiazol-4-ylcarbamat (4,51 g, 22,51 mmol) tetrahydrofuran
khan (125 mL) duoc bd sung dung dich lithi bis(trimetylsilyl)amit 1M trong
tetrahydrofuran (22,5 mL, 22,5 mmol) ¢ 0°C. Hdn hop phan tmg duogc khudy & 0°C
trong 1 gio, lam lanh dén -78°C va dung dich 5-flo-6-metylpyridin-2-sulfonyl clorua
(4,29 g, 20,47 mmol) trong tetrahydrofuran khan (60 mL) dugc bd sung timg giot. Hon
hop phan tng duge khudy & -78°C trong 1,5 gio, dé Am dén nhiét d6 moi trudng xung
quanh va khudy trong 18 gid. Hon hop phén tmg duoc cd ddc trong chan khong va
phén du duoc hoa tan trong etyl axetat (100 mL). Hon hop duoc rira béng dung dich
amoni clorua b3o hoa (2 x 60 mL), nudc mubi (60 mL), 1am kho trén natri sulfat khan,
va duoc loc. Cb dic dich loc trong chan khong va tinh ché can bing sac ky cot, ria
giai bang gradien etyl axetat tir 10 dén 65% trong heptan, thu duoc hop chit néu & dé
muc duéi dang chat rin khong mau (7,46 g, hiéu sudt 98%): '"H NMR ( 400 MHz,
CDCl) & 8,83 (d, J = 2,3 Hz, 1H), 8,15 (dd, J = 8.5, 3,6 Hz, 1H), 7,71 (d, J = 2,3 Hz,
1H), 7,57 (t, J = 8,5 Hz, 1H), 2,66 (d, ] = 3.0 Hz, 3H), 1,33 (s, 9H); MS (ES+) m/z
3742 M+ 1).

Budc 4. Diéu ché 5—ﬂo-N—(4-metoxybenzyl)-6-metyl-N—(thiazol-4—y1)pyridin—2—
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sulfonamit
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Dung dich  tert-butyl ((5-flo-6-metylpyridin-2-yl)sulfonyl)(thiazol-4-
yl)carbamat (7,46 g, 19,98 mmol) trong diclometan (40 mL) duoc bd sung axit
trifloaxetic (15 mL). Hon hgp phan ing duoc khudy & nhiét do mdi trudng trong 3 gio
va sau d6 duoc cd dic trong chan khong. N,N-dimetylformamit (60 mL) khan, natri
bicacbonat (8,39 g, 99,9 mmol), va 4-metoxybenzy! clorua (5,42 mL, 39,96 mmol) vao
phan cin. Hon hop phan tng duoc dun nong dén 65°C trong 3 gid va sau d6 duoc pha
loang bang etyl axetat (120 mL). Hon hop dugc ria bang dung dich amoni clorua bdo
hoa (3 x 75 mL), nu6c mudi (2 x 75 mL), 1am kho trén natri sulfat khan, va dugc loc.
C6 dac dich loc trong chan khong va tinh ché cin bang sic ky cot, rira giai bang
gradien etyl axetat tr 10 dén 50% trong heptan, thu dugc hop chit néu & d& muc dudi
dang chét rin khong mau (7,86 g, hiéu suat dinh luong): '"H NMR (400 MHz, CDCls)
§ 8,52 (d, J=2,3 Hz, 1H), 7,67 (ddd, T = 8,4, 3,6, 0,5 Hz, 1H), 7,40 (t, J = 8,5 Hz, 1H),
7.32-7,27 (m , 2H), 7,25-7,20 (m, 2H), 7,19 (d, 1 =2,3 Hz, 1H), 5,10 (s, 2H), 3,81 (s,
3H), 2,59 (d, T = 3,0 Hz, 3H) ; MS (ES+) m/z 3942 M+ 1).

Budc 5. Diéu ché 2-((2,2-dimetylazetidin—1-yl)metyl)-6-ﬂobenzonitril

4@
//N

F

Dung dich 2,2-dimetylazetidin = (4,29 g, 50,38 mmol) va N,N-
diisopropyletylamin (13,16 mL, 75,57 mmol) trong N,N-dimetylformamit khan (100
mL) duoc bd sung 2-(bromometyl)-6-flobenzonitril (9,80 g, 45,80 mmol) ¢ 0°C. Hon
hop phan tng dugc khudy & 0°C trong 1,5 gio va sau do dugc pha lodng bang etyl
axetat (170 mL). Hdn hop duoc rira béng dung dich amoni clorua bdo hoa (2 x 100
mL), nudc mudi (100 mL), lam khé trén natri sulfat khan, va loc. Co dich loc trong

chan khong thu dugc hop chit néu & d& muc dudi dang dau mau vang (9,97 g, hiéu
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sudt dinh lugng): 'H NMR (400 MHz, CDCL) § 7,52 (td, J = 8,1, 5,7 Hz, 1H), 7,40-
7,36 (m , 1H), 7.10-7,04 (m, 1H), 3,73 (s, 2H), 3,18 (1, J = 7,0 Hz, 2H), 1,94 (t, 7 =17,0
Hz, 2H), 1,26 (s, 6H) ; MS (ES+) m/z 219,3 (M + 1).

Budc 6. Didu ché (2-((2,2-dimetylazetidin-1-yl)metyl)-6-ﬂophenyl)metanamin

je!
NH,
F

Huyén phu dic chta niken Raney (1,7 g, 28,9 mmol) trong nude (1,7 mL) duge
b sung etanol (20 mL), tiép theo 1a hdn hop chita 2-((2,2-dimetylazetidin-1-y)metyl)-
6-flobenzonitril (9,00 g, 41,23 mmol) va amoni hydroxit dam dic (25 mL) trong etanol
(230 mL). Hon hop phan tmg duge khudy trong diéu kién 4p suat 1 atm hydro trong 24
gio. Hon hop dugc loc qua dit diatomit va duoc rua bang metanol (200 mL). C6 dich
loc trong chin khong thu dugce hop chit néu & d& muc dudi dang dau mau nau (8,08 g,
hiéu suét 88%): MS (ES+) m/z 223.3 (M+1).

Buéc 7. Didu ché 5-((2-((2,2-dimetylazetidin-1-yl)metyl)-6-ﬂ0benzyl)amin0)-
N—(4-metoxybenzyl)-6-metyl-N-(thiazo1—4-yl)pyridin-2-sulfonamit
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Dung  dich 5-ﬂo-N-(4-metoxybenzyl)-6-mety1-N-(thiazol—4-yl)pyridin—Z-
sulfonamit (1,80 g, 4,57 mmol) va (2-((2,2-dimetylazetidin-1-yl)metyl)-6-ﬂophenyl)
metanamin (1,02 g, 4,57 mmol) trong dimetyl sulfoxit khan (20 mL) duoc bd sung
N,N-diisopropyletylamin (1,59 mL, 9,14 mmol). Hon hop phan ung dugc dun nong
dén 110°C trong 16 gio va sau do d8 nguoi dén nhiét 46 moi trudng. Sau khi pha lodng
béang etyl axetat (80 mL), hdn hop duge rira bang dung dich amoni clorua béo hoa (2 %
40 mL), nudc mudi (40 mL), 1am kho trén natri sulfat khan, va loc. C6 dac dich loc
trong chan khong va tinh ché cin bang séc ky cot, rira giai bing gradient etyl axetat tur
10 dén 55% (chira etanol 20% va amoni hydroxit 0,2%) trong heptan, thu dugc hop
chét néu & d2 muc dudi dang dau khong mau (0,90 g, hiéu suét 33%): 'H NMR (400
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MHz, CDCL) 5 8,52 (d, = 2,3 Hz, 1H), 7,61 (d, ] = 8,5 Hz, 1H), 7,27-7,19 (m, 4H)),
7.12-7,00 (m, 3H), 6,79-6,74 (m, 2H), 6,27-6,23 (m, 1H), 5,11 (s, 2H), 443 (s, 2H),
3.75 (s, 3H), 3,64 (s, 2H), 3,08 (t, J = 7.0 Hz, 2H), 2,45 (s, 3H), 1,91 (t, ] = 7,0 Hz,
2H), 1,26 (s, 6H); MS (ES+) m/z 596,3 (M + 1).

Bude 7. Didu ché mudi cta axit 5-((2-((2,2-dimetylazetidin-1-yl)metyl)-6-
ﬂobenzyl)amino)-6-mety1—N-(thiazol-4-yl)pyridin—2-su1f0namit trifloaxetic
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Dung dich 5-((2—((2,2-dimetylazetidin-1-yl)metyl)-6-ﬂobenzy1)amino)-N—(4-
metoxybenzyl)-6-metyl-N(thiazol-4-yl)pyridin-Z-sulfonamit trong diclometan (8 mL)
duoc bd sung axit trifloaxetic (8 mL). Hon hop phan ung duge dun nong hdi luu trong
2 gid va sau d6 dugc c¢d ddc trong chan khong. Sau khi bd sung metanol (30 mL), hdn
hop duoc loc va dich loc duge c6 dic trong chan khong. Lam sach cdn béng HPLC
pha dao didu ché, st dung axetonitril trong nudc chia axit trifloaxetic 0,1% lam chét
rira giai, thu dugce hop chét néu & d& muc dudi dang chét rin khong mau (0,16 g, hiéu
sudt 20%): 'H NMR (300 MHz, DMSO-d6) 8 10,98 (s, 1H), 9,79 (s, 1H), 8,84 (d, T =
2.2 Hz, 1H), 7,71 (d, J = 8,5 Hz, 1H), 7,51-7.43 (m, 1H), 7,39-7,29 (m, 2H), 7,04 (d,J
= 8,6 Hz, 1H), 6,93 (d, J = 2,2 Hz, 1H), 6,30-6,24 (m, 1H), 4,50-4,42 (m, 2H), 4,36-
4,16 (m, 3H), 3,90-3,82 (m, 1H), 2,32 (d, J = 14,3 Hz, 4H), 2,16-2,08 (m, 1H), 1,60 (s,
3H), 1,46 (s, 3H) ; '’F NMR (282 MHz, DMSO0-d6) & -74,1 (s, 3F), -115,2 (s, 1F); MS
(ES+) m/z 476,3 (M + 1).

Vidu9

Téng hop 5-((2-(azetidin—1-ylmetyl)—6-ﬂobenzyl)amino)-N-(6-ﬂ0pyridin—2—yl)-
4-metylpyridin-2-sulfonamit
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Buéc 1. Didu ché N-(2,4-dimetoxybenzyl)-6-flopyridin-2-amin

OMe | \/

H N F

MeO

Hdn hop (2,4-dimetoxyphenyl) metanamin (117,5 mL, 782,0 mmol) va N,N-
diisopropyletylamin (147,6 mL, 847,2 mmol) trong dimetyl sulfoxit khan (500 mL)
duge bd sung 2,6-diflopyridin (75,0 g (651,7 mmol). H6n hop thu duge duoc dun
néng dén 100°C trong 5 git va sau d6 dugc lam lanh dén nhiét dd moi trudong. Hdén
hop nay dugc pha loang béang etyl axetat (600 mL), rira bang nudc (1000 mL), dung
dich amoni clorua bdo hoa (2 x 200 mL), nudc mudi (100 mL), va lam khd trén natri
sulfat khan. Qua trinh loc va ¢4 dac dich loc trong chan khong thu dugc cdn, can nay
duoc nghién trong metanol (250 mL) d8 thu duge hop chit néu & dé muc dudi dang
chét rén khong mau (140,0 g, hiéu sudt 82%): 'H-NMR (300 MHz, CDCls) & 7,44 (q,J
— 8.2 Hz, 1H), 7,22 (d, T = 8,2 Hz, 1H), 6,49 (d, J = 2,3 Hz, 1H), 6,44 (d,7=282,24
Hz, 1H), 6,21 (dd, T = 8,0, 2,4 Hz, 1H), 6,12 (dd, J = 7,7, 2,3 Hz, 1H), 5,17-5,07 (m,
1H), 4,40 (d, J = 6,0 Hz, 2H), 3,84 (s, 3H), 3,81 (s, 3H); MS (ES+) m/z 263,2 (M + 1).

Busc 2. Diu ché N-(2,4-dimetoxybenzyl)-5-ﬂo-N-(6-ﬂopyridin—Z-yl)-4-

1)1 v
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Dung dich N-(2,4-dimet0xybenzyl)-6-ﬂopyridin—2-amin (2,50 g, 9,54 mmol)

metylpyridin-2-sulfonamit

trong tetrahydrofuran khan (25 mL) vao dung dich lithi bis(trimethylsilyl)amit 1 M
trong tetrahydrofuran (10,5 mL, 10,5 mmol) & -78°C va hdn hop phén tng duge Kkhudy
& -78°C trong 30 phut. Sau do, bd sung tir tir vao hdn hop nay dung dich 5-flo-4-
metylpyridin-2-sulfonyl clorua (2,00 g, 9,54 mmol) trong tetrahydrofuran khan (5,50
mL). Hén hop phan tmg duge khudy ¢ -78°C trong 1 gio, d8 Am dén nhiét 46 moi
trudng xung quanh va khudy & nhiét d6 thich hop trong 16 gio. Sau khi pha lodng bang
etyl axetat (100 mL), hdn hop duoc rira béng nude mudi (2 x 50 mL). Lép hitu co
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duoc 1am kho trén magie sulfat khan, duogc loc va dich loc dugc cd ddc trong chan
khong. Tinh ché cin bing séc ky cot, rira giai bing gradien etyl axetat tir 15 dén 75%
(chtra etanol 20% va amoni hydroxit 1%) trong heptan, thu duoc hop chit néu & e
muc dudi dang chit rdn mau vang (2,90 g, hiéu sudt 70%): 'H NMR (300 MHz,
CDCls) & 8,37 (s, 1H), 7,73 (t, J = 7,0 Hz, 2H), 7,48-7,45 (m, 1H), 7,27 (dd, J = 6,8,
1,6 Hz, 1H), 6,69-6,65 (m, 1H), 6,38 (dd, J = 8,4, 2,4 Hz, 1H), 6,27 (d, J = 2,4 Hz,
1H), 5,16 (s, 2H), 3,76 (d, J = 1,9 Hz, 3H), 3,60 (s, 3H), 2,34 (d, T = 1,3 Hz, 3H). F
NMR (282 MHz, CDCl3) § -68,3 (1F), -125,7 (1F).

Budc 3. Diéu ché 5-((2-(azetidin-1—ylmetyl)-6-ﬂobenzyl)amin0)-N—(2,4-
dimetoxybenzyl)-N—(6-ﬂopyridin-2-yl)-4-metylpyridin-2-sulfonamit

Dung dich (2-(azetidin-1-ylmetyl)-6-ﬂophenyl)metanamin (0,30 g, 1,34 mmol)
trong N,N-dimetylformamit khan (5 mL) duogc bd sung dung dich kali
bis(trimetylsilyl)amit 1 M trong tetrahydrofuran (1,47 mL, 1,47 mmol) ¢ 0°C va hon
hop phan ung dugc khudy trong 30 phut & 0°C. Sau do, bd sung vao hdn hop dung
dich N-(2,4—dimetoxybenzyl)-5-ﬂo-N-(6-ﬂopyridin—2-yl)—4-metylpyridin—2-sulfonamit
(0,53 g, 1,22 mmol) trong N, N-dimetylformamit khan (1,1 mL). Ho6n hop phan tng
dugc lam 4m dén nhiét do moi trudng xung quanh, khudy trong 4 gio, va sau d6 gia
nhiét dn 90°C trong 4 gio. Pé ngudi hon hgp phan tmg dén nhiét 6 moi truong xung
quanh va dugc pha lodng bing etyl axetat (120 mL). Pha hiru co dugc rira bang nudc
(3 x 50 mL) va nudc mudi (50 mL), lam khé trén magie sulfat khan va dugc loc. Co
dic dich loc trong chan khong thu dugc cdn, can nay duoc tinh ché bing sdc ky cot,
rira giai bang gradien etyl axetat tir 15 dén 75% (chua etanol 20% va amoni hydroxit
1%) trong heptan, @2 thu duoc hop chéit néu & dé muc dudi dang dau mau vang (0,20
g, hiéu suit 27%): MS (BS+) m/z 610 (M + 1).
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Buéc 4. Didu ché 5-((2-(azetidin—1-ylmetyl)-6-ﬂobenzyl)amino)-N—(6-
flopyridin-2-yl)-4-metylpyridin-2-sulfonamit
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Dung dich tert-butyl 5 -((2-(azetidin—1—ylmetyl)-6-ﬂobenzyl)amino)-N—(2,4-
dimetoxybenzyl)-N-(6-ﬂopyridin-2-yl)—4-metylpyridin—Z-sulfonamit (0,20 g, 0,327
mmol) trong diclometan (3 mL) dugc bd sung axit trifloaxetic (3 mL) va hdn hop phan
tmg duoc khudy & nhiét do moi trudng trong 1 gid. Hon hop phan tGmg duoc cb déc
trong chan khong va phan con lai duoc nghién bang metanol (2 x 20 mL). Qua trinh
loc va co dic dich loc trong chén khong thu duoc cédn diu. Tinh ché cin bing sic ky
cOt, rira giai bing gradient etyl axetat tir 5 dén 100% (chira etanol 20% va amoni
hydroxit 1%) trong heptan, tiép theo la tinh ché cin bang HPLC pha dao didu ché, rira
giai bang gradient axetonitril tir 5 dén 100% (chtra amoni hydroxit 0,1%) trong nuéc,
thu dugc hop chit néu & d& muc dudi dang chit rin khong mau (0,037 g, higu suét
21%): '"H-NMR (300 MHz, DMSO0-d6) 8 11,35 11,04 (m, 1H), 8,14 (s, 1H), 7,84-7,76
(m, 2H), 7,32 (td, J = 7,8, 5,8 Hz, 1H), 7,21-7,11 (m, 2H), 6,98 (&, J=7.9, 2,2 Hz,
1H), 6,89-6,83 (m, 1H), 6,65 (dd, J =7.9, 2,5 Hz, 1H), 4,50-4,48 (m, 2H), 3,67 (s, 2H),
3,19-3,12 (m, 4H), 2,21 (s, 3H), 2,02-1,93 (m, 2H); 19F-NMR (282 MHz, DMSO-d6) 6
69,2 (1F), -116,8 (1F); MS (ES+) m/z 460,4 (M + 1).

Vidu 10

Téng  hop mubi  cua  axit  6-((2-((fert-butyl(metyl)amino)metyl)-6-
ﬂobenzyl)amino)-2-metyl-N—(thiazol-4-yl)pyridin—3-sulfonamit formic

H
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N N
H
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Bude 1. Didu ché 3-(benzylthio)-6-flo-2-metylpyridin

e K
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Dung dich 3-bromo-6-flo-2-metylpyridin (10,0 g, 52,6 mmol) trong 1,4-dioxan
khan (105 mL) dugc bd sung N,N-diisopropyletylamin (11,0 mL, 63,2 mmol) va hdn
hop dugce khir khi bing argon. Sau do, bd sung tris(dibenzylidenaxeton) dipaladi (0)
(1,20 g, 1,30 mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (1,83 g, 3,20
mmol) va benzyl mercaptan (7,3 mL, 61,9 mmol). Hdn hop phan tng duoc khir khi
béng argon va sau d6 dugc lam néng dén 100°C trong 16 gid. Hon hop phan tmg dugc
d& nguoi dén nhiét d6 moi truong va dugc loc. C6 dich loc trong chan khong va tinh
ché cin bang sic ky cot, rira giai béng etyl axetat 5% trong heptan, thu duoc hop chat
néu & d& muc dudi dang diu khong mau (12,3 g, hiéu sudt >99%): 'H-NMR (300
MHz, CDCl:) & 7,58 (t, J = 8,1 Hz, 1H), 7,34-7,24 (m, 3H), 7,19-7,16 (m, 2H), 6,68-
6,64 (m, 1H), 3,99 (s, 2H), 2,49 (s, 3H); MS (ES+) m/z 234,2 (M + 1).

Budc 2. Didu ché 6-flo-2-metylpyridin-3-sulfonyl clorua

Dung dich 3 - (benzylthio) -6-flo-2-metylpyridin (12,3 g, 52,9 mmol) trong hdn
hop axetonitril (378 mL) va nudc (13 mL) duoc bd sung 1,3-diclo-5,5-
dimetylimidazolidin-2,4-dion (20,8 g, 106 mmol). Hon hop phan tng dugc lam lanh
dén 0°C va bd sung timg giot axit axetic (18 mL). Hon hop phéan tmg duoc khudy &
0°C trong 30 phut. Nude (150 mL) duge bd sung vao hén hop, va hdn hop dugc chiét
bing etyl axetat (3 x 100 mL). Céc 16p hitu co két hop duoc ria bang nudc mubi (50
mL), 1am kho trén natri sulfat khan, va duoc loc. C6 dédc dich loc trong chén khong va
tinh ché cin bing sic ky cot, rira giai bang etyl axetat 20% trong heptan, thu duoc hop
chit néu & d& muc dudi dang dau mau vang nhat (4,28 g, hiéu suét 39%): 'H-NMR
(300 MHz, CDCl3) § 8,46-8,41 (m, 1H), 7,02-6,98 (m, 1H), 2,96 (s, 3H).
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Buéc 3. Diéu ché fert-butyl ((6-flo-2-metylpyridin-3-yl)sulfonyl)(thiazol-4-
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Dung dich tert-butyl thiazol-4-ylcarbamat (2,10 g, 10,5. mmol) trong

yl)carbamat

tetrahydrofuran khan (48 mL) dugc bd sung vao dung dich lithi bis(trimethylsilyl)amit
1 M trong tetrahydrofuran (10,5 mL, 10,5 mmol) & -78°C. Hon hop phan tmg dugc
khudy & -78°C trong 15 phut, dé 4m dén nhiét @6 moi trudng va khudy trong 1 gio.
Hon hop phén tmg dugc lam lanh dén -78°C, va sau d6 duoc bd sung timg giot dung
dich 6-flo-2-metylpyridin-3-sulfony! clorua (2,00 g, 9,50 mmol) trong tetrahydrofuran
khan (48 mL). Hén hop phan tmg dugc khudy & -78°C trong 30 phut, d& 4m dén nhiét
dd modi trudng xung quanh va khudy trong 16 gid. Sau khi bd sung dung dich nudc
amoni clorua bdo hoa (50 mL), hdn hop duge chiét bang etyl axetat (3 x 50 mL). Cac
pha hitu co két hop duoc ria bang nudc mudi (50 mL), lam khd trén natri sulfat khan,
va duge loc. Co dic dich loc trong chan khong va tinh ché can béng sic ky cot, ria
giai bang etyl axetat 25% trong heptan, thu duoc hop chit néu & dé& muc dudi dang
chét rén mau vang (0,56 g, hiéu suit 16%): 'H-NMR (300 MHz, CDCl; ) 6 8,80 (d, J =
2.3 Hz, 1H), 8,69-8,64 (m, 1H), 7,56 (d, J = 2,2 Hz, 1H), 6,97-6,93 (m, 1H), 2,82 (s,
3H), 1,33 (s, 9H); MS (ES+) m/z 374,1 (M + 1).

Buéc 4. Didu ché rert-butyl ((6-((2-((fert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-2-metylpyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat
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Dung dich  tert-butyl ((6-flo-2-metylpyridin-3-yl)sulfonyl)(thiazol-4-
yl)carbamat (0,218 g, 0,750 mmol) va N-(2-(aminometyl)-3-flobenzyl)-N,2-
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dimetylpropan-2-amin (0,177 g, 0,790 mmol) trong dimetyl sulfoxit khan (8 mL) dugc
bd sung kali cacbonat (0,208 g, 1,50 mmol) va hdn hop phan tng dugc khudy & nhiét
dd moi truong trong 16 gio. Sau khi bd sung nude (30 mL), hdn hop phan tmg dugc
chiét bang etyl axetat (3 x 30 mL). Cac 16p hitu co két hop duoc rira bang nudc mudi
(20 mL), 1am kho trén natri sulfat khan, va dugc loc. Co6 dic dich loc trong chan khong
va tinh ché cin bang sic ky cdt, rira giai bang etyl axetat 40% (chua trietylamin 10%
va 2-propanol 10%) trong heptan, thu duge hop chit néu & d& muc dudi dang dau mau

vang (0,395 g, hi€u sudt 91%): MS (ES+) m/z 578,3 M + 1).

Budc 5. Didu ché mubi ctia axit 6-((2-((fert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-2-metyl-N-(thiazol-4-yl)pyridin-3-sulfonamit formic
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Tert-butyl  ((6-((2-((tert-butyl (metyl)amino)metyl)-6-flobenzyl)amino)-2-
metylpyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat (0,395 g, 0,684 mmol) trong
diclometan (8 mL) duoc bd sung axit trifloaxetic (1,6 mL, 21,5 mmol) va hdn hop keo
phan tmg dugc khudy ¢ nhiét @ mdi trudong trong 16 gid. Co déc trong chén khong va
tinh ché cin bang HPLC pha dao didu ché, st dung axetonitril trong nudc chira axit
formic 0,5% lam chét rira giai, thu dugc hop chit néu & d& muc dudi dang chit ran
khong mau (0,149 g, hi€u sudt 46%): '"H-NMR (300 MHz , DMSO-d6) 5 8,86 (d, J =
2.2 Hz, 1H), 8,15 (s, 1H), 7,74-7,64 (m, 2H), 7,35-7,23 (m, 2H), 7,14-7,08 (m, 1H) ),
6,83 (d, J = 2,2 Hz, 1H), 6,35 (d, T = 8,9 Hz, 1H), 4,59 (s, 2H), 3,74 (s, 2H), 2,57 (s,
3H), 2,00 (s, 3H), 1,06 (s, 9H), sulfonamit NH va COOH khong quan sat dugc; MS
(ESH) m/z 478,4 (M + 1); MS (ES-) m/z 476,4 (M - 1).
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Vidull

Téng  hop mudi coa axit  6-((2-((tert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-clo-N-(thiazol-4-yl)pyridin-3-sulfonamit formic
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Buéc 1. Didu ché 5-(benzylthio)-3-clo-2-flopyridin

Dung dich 5-bromo-3-clo-2-flopyridin (10,0 g, 47.5 mmol) trong 1,4-dioxan
khan (95 mL) duoc bd sung N,N-diisopropyletylamin (10,0 mL, 57,0 mmol) va hdn
hop dd dugc khir khi bing argon. Hon hop thu dugc dugc b6 sung
tris(dibenzylidenaxeton) dipaladi (0) (1,09 g, 1,20 mmol), 4,5-bis(diphenylphosphino)-
9,9-dimetylxanthen (1,65 g, 2,90 mmol) va benzyl mercaptan (6,6 mL, 55,9 mmol).
Hon hop phan tmg duge khir khi bang argon va sau d6 duoc lam nong dén 100°C
trong 16 git. Hon hop phan tmg dugc d nguoi dén nhigt do moi truong va dugce loc.
C6 dac dich loc trong chan khong va tinh ché cin bing sic ky cot, rira giai béng etyl
axetat 5% trong heptan, thu dugc hop chit néu & d& muc dudi dang ddu mau vang
(9,54 g, hiéu suat 79%): 'H-NMR (300 MHz, CDCl3 ) & 7,92 (dd, T=12,2, 1,3 Hz, 1H),
7,61 (dd, T = 8,4, 2,2 Hz, 1H), 7,32-7,24 (m, 3H), 7,19-7,16 (m, 2H), 4,02 (s, 2H); MS
(ES+) m/z 254,1 (M + 1).

Buéc 2. Didu ché 5-clo-6-flopyridin-3-sulfonyl clorua

Dung dich 5 - (benzylthio)-3-clo-2-flopyridin (9,54 g, 37,6 mmol) trong hdn
hop axetonitril (269 mL) va nudc (9 mL) duoc bd sung 1,3-diclo-5,5-
dimetylimidazolidin-2,4-dion (20,8 g, 106 mmol). Hon hop phéan tng dugc lam lanh
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dén 0°C va bd sung timg giot axit axetic (13 mL). Hon hop phan tng dugc khudy &
0°C trong 30 phut. Nudc (130 mL) duoc bd sung vao hon hop, va hdn hop duge chiét
bing etyl axetat (3 x 80 mL). Céac 16p hitu co két hop dugc rira bing nude mudi (40
mL), lam kho trén natri sulfat khan, va duoc loc. Co dic dich loc trong chan khong va
tinh ché cin bang sic ky cot, rira giai bang etyl axetat 10% trong heptan, thu dugc hop
chit néu & d& muc dudi dang diu mau vang nhat (3,29 g, hiéu suét 38%): 'H-NMR
(300 MHz, CDCl3) & 8,79 (dd, J =2,3, 1,1 Hz, 1H), 8,44 (dd, J = 7.7, 2,4 Hz, 1H).

Buéc 3. Pidu ché tert-butyl ((5-clo-6-flopyridin-3-ylsulfonyl)(thiazol-4-
yl)carbamat

OYO
O\
oesL"
F N

Dung dich tert-butyl thiazol-4-ylcarbamat (3,15' g, 15,7 mmol) trong

tetrahydrofuran khan (72 mL) dugc b6 sung dung dich lithi bis(trimethylsilyl)amit 1 M

trong tetrahydrofuran (15,7 mL, 15,7 mmol) & -78°C. Hon hop phan tmg duoc khudy &

-78°C trong 15 phut, dé 4m dén nhiét do moi trudng va khudy trong 1 gio. Hon hop

phan tng dugc lam lanh dén -78°C, va sau d6 dugc bd sung timg giot dung dich 5-clo-

6-flopyridin-3-sulfonyl clorua (3,29 g, 14,3 mmol) trong tetrahydrofuran khan (72

mL). Hon hop phén tng duoc khudy & -78°C trong 30 phut, dé Am dén nhiét d6 moi

truong xung quanh va khudy trong 16 gid. Sau khi bd sung dung dich nuéc amoni

clorua bdo hoa (50 mL), hdn hop duoe chiét bing etyl axetat (3 x 50 mL). Céc pha

hitu co két hop duoc rira bang nudc mudi (50 mL), 1am khd trén natri sulfat khan, va

duoc loc. Co dic dich lgc trong chén khong va tinh ché can béng séc ky cdt, roa giai

bing etyl axetat 20% trong heptan, thu dugc hop chét néu & d& muc dudi dang chét rin

mau vang (1,40 g, hiéu suit 25%): '"H-NMR (300 MHz, CDCl3 ) & 8,81 (dd, J = 2,3,

1,1 Hz, 1H), 8,79 (d, J = 2,2 Hz, 1H), 8,60 (dd, J = 8,1, 2,3 Hz, 1H), 7,56 (d,J =22
Hz, 1H), 1,38 (s, 9H); MS (ES+) m/z 394,0, 396,1 (M + 1).
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Budc 4. Didu ché rerr-butyl ((6-((2-((tert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-clopyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat
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Dung dich tert-butyl ((5 -clo-6-flopyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat
(0,836 g, 2,12 mmol) va N-(2-(aminometyl)-3-flobenzyl)-N,2-dimetylpropan-2-amin
(0,500 g, 2,23 mmol) trong dimetyl sulfoxit khan (21 mL) dugc bd sung kali cacbonat
(0,587 g, 4,25 mmol) va hdn hop phan tng duge khudy & nhiét d6 moi trudong trong 16
gi0. Sau khi bd sung nuée (50 mL), hon hop phan tng duge chiét bang etyl axetat (3 x
50 mL). Céc 16p hitu co két hop duogc rira bang nudce mudi (50 mL), 1am kho trén natri
sulfat khan, va duoc loc. Co dic dich loc trong chan khong va tinh ché cin béng séc ky
cdt, rira giai biang etyl axetat 25% (chua trietylamin 10% va 2-propanol 10%) trong
heptan, thu dugc hop chit néu & dé muc dudi dang diu mau vang (1,02 g, hiéu suét
80%): '"H-NMR (300 MHz, CDCL) & 8,77 (d, J = 2,3 Hz, 1H), 8,70 (d, J = 2,2 Hz,
1H), 8,03 (d, T = 2,2 Hz, 1H), 7,57-7,52 (m, 1H), 7,49 (d, ] = 2,2 Hz, 1H), 7,24-7,17
(m, 1H), 7,05-6,97 (m, 2H), 4,94 (d, J = 5,7, 1,6 Hz, 2H), 3,73 (s, 2H), 2,08 (s, 3H),
1,41 (s, 9H), 1,23 (s, 9H); MS (ES+) m/z 598,2 M + 1), 600,2 (M + 1).

Budce 5. Pidu ché mubi cua axit 6-((2-((fert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-clo-N-(thiazol-4-yl)pyridin-3-sulfonamit formic
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Tert-butyl  ((6-((2-((tert-butyl (metyl)amino)metyl)-6-flobenzyl)amino)-5-
clopyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat (0,205 g, 0,343 mmol) trong
diclometan (4 mL) duogc bd sung axit trifloaxetic (0,9 mL, 11,9 mmol) va hdn hop

phan tng duoc khuy & nhiét d6 moi trudng trong 16 gio. Co ddc trong chan khong va
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tinh ché can bing HPLC pha déo diéu ché, st dung axetonitril trong nudc chira axit
formic 0,5% lam chat rira gidi, thu duge hop chit néu & dé& muc dudi dang chit rin
khong mau (0,130 g, hiéu sult 76%): 'TH-NMR (300 MHz, DMSO-d6) 6 8,90 (d, J =
2.1 Hz, 1H), 8,40 (d, T = 2,1 Hz, 1H), 8,15 (s, 1H), 7,87 (d, ] = 2,1 Hz, 1H), 7,73 (s,
1H), 7,33-7,26 (m, 1H), 7,19-7,17 (m, 1H), 7,13-7,07 (m, 2H), 4,78 (s, 2H), 3,73 (s,
2H), 2,00 (s, 3H), 1,13 (s, 9H), sulfonamit NH va COOH khdng quan séat dugc; MS
(ES+) m/z 498,4 (M + 1), 500,4 (M + 1); MS (ES-) m/z 496,3 (M - 1),4983 (M- 1).

Vidu 12

Téng hop mudi cua axit 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N-
(isothiazol-3-yl)-4-metylpyridin-2-sulfonamit trifloaxetic
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Budc 1. Didu ché 2-(benzylthio)-5-flo-4-metylpyridin
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Hdn hop cta 2-bromo-5-flo-4-metylpyridin (25,0 g, 131,5 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,0 g, 3,3 mmol) va 4,5-bis(diphenylphosphino)-
9,9-dimetylxanthen (3,8 g, 6,6 mmol) trong 1,4-dioxan khan (260 mL) duogc bd sung
N,N-diisopropyletylamin (34,4 mL, 197 mmol) va benzyl mercaptan (14,6 mL, 125
mmol). Hon hop phan ung duoc khir khi cAn than véi nito va sau d6 dugc gia nhiét &
nhiét d6 100°C trong 16 gio. Sau khi lam mat dén nhiét do mdi truong, hdn hop phan
ung duogc cO trong didu kién ap suét giam. Sau khi bd sung nude (50 mL) vao phan
can, hdn hop duoc chiét bing etyl axetat (2 x 100 mL). Lép hitu co két hop dugc rira
béng nude mudi (50 mL), duge lam kho trén natri sulfat khan, va dugc loc. Co dich
loc trong diéu kién &p sudt giam va tinh ché phén can bang phuong phap sic ky cot,
rira giai bang gradien etyl axetat tir 0 dén 30% trong heptan, thu dugc hop chét néu &
d8 muc du6i dang diu khong mau (28,0 g, hi¢u sudt 91%): 'H NMR (300MHz,
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DMSO-ds) 6 8,38 (d, J = 1,5 Hz, 1H), 7,38 (dd, J = 8,1, 1,5 Hz, 2H), 7,27-7,22 (m,
4H), 4,38 (s, 2H), 2,22 (d, J = 0,9 Hz, 3H); MS (ES+) m/z 234,2 (M + 1).

Bude 2. Pidu ché 5-flo-4-metylpyridin-2-sulfonyl clorua
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Dung dich chtta 2-(benzylthio)-5-flo-4-metylpyridin (26,6 g, 114 mmol) trong
hdn hop cua axetonitril (325 mL) va nude (10 mL) duge bd sung axit axetic (13 mL,
228 mmol) & nhiét do 0°C, sau d6 la 1,3-diclo-5,5-dimetyl-imidazolidin-2,4-dion (44,9
g, 228 mmol). Hon hop phan tmg dugc khudy & nhiét ¢ 0°C trong 30 phut, va sau dé
duoc lam ngudi béng céch bd sung dung dich natri bicacbonat bdo hoa cho dén khi do
pH dat 7. Hon hop duge chiét bang etyl axetat (3 x 70 mL). Lép hitu co két hop duge
rira bang nudc mudi (20 mL), dugc lam khd trén natri sulfat khan, va dugc loc. Co
dich loc trong diéu kién 4p sudt giam va tinh ché phan cin bang phuong phap sic ky
cdt, rira giai bang gradien etyl axetat tir 0 dén 30% trong heptan, thu duoc hop chat
néu & dé muc dudi dang dau khong mau (11,5 g, hiéu suét 48%): '"H NMR (300MHz,
CDCls) 68,52 (s, 1H), 8,03 (dd, J=5.5, 0,2 Hz, 1H), 2,49 (dd, /= 1,9, 0,6 Hz, 3H).

Budce 3. Didu ché tert-butyl isothiazol-3-ylcarbamat

S-N 0
wmxok
Huyén phu dic chua axit isothiazol-3-carboxylic (5,0 g, 38,7 mmol) trong fert-
butanol (194 mL) dugc bd sung trietylamin (4,3 g, 42,6 mmol), sau d6 la diphenyl
phosphoryl azit (11,9 g, 43,3 mmol). Hon hop phan tng dugc gia nhiét dén nhiét do
hdi lwu trong 9 gid. Sau khi lam mét dén nhiét 6 moi trudng, hon hop phan ing duge
c6 trong mdi truong chan khong va phan cin duge hoa tan trong etyl axetat (300 mL).
L&p hitu co duoc roa béng nudc (100 mL), dung dich natri hydroxit IN (50 mL), nudc
(100 mL), nudce mudi (50 mL), va dugc lam kho trén magie sulfat khan. Loc va cd
dich loc trong moi truong chan khong dé thu duoc phﬁn can. Tinh ché phﬁn can bfmg
phuong phap sdc ky cot, rira giai bang gradien etyl axetat tir 0 dén 10% trong heptan,

thu duoc hop chit néu & d& muc dudi dang chét rdn khong mau (6,16 g, hiéu suét
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79%): '"H NMR (300 MHz, CDCl3) §9,03-8,98 (m, 1H), 8,58 (d, J=4.9 Hz, 1H), 7,70
(d, J=4,9 Hz, 1H), 1,53 (d, J= 0,7 Hz, 9H).

Bude 4. Didu ché rert-butyl ((5-flo-4-metylpyridin-2-yl)sulfonyl)(isothiazol-3

yl)carbamat

Dung dich chita zert-butyl isothiazol-3-ylcarbamat (0,95 g, 4,78 mmol) trong
tetrahydrofuran khan (16 mL) dugc bd sung dung dich lithi bis(trimetylsilyl)amit 1M
trong tetrahydrofuran (5,25 mL, 5,25 mmol) ¢ nhi€t d6 -78°C. Hdn hop phan tmg duoc
khudy & nhiét d6 -78°C trong 10 phit, dé 4m dén 0°C, va dwoc khudy & nhiét do nay
trong 10 phut. Sau do, hén hop phéan tng nay dugc lam lanh xudng -78°C, va dung
dich chtta 5-flo-4-metylpyridin-2-sulfonyl clorua (1,00 g, 4,78 mmol) tetrahydrofuran
khan (5 mL) duoc bd sung vao hdn hop phan ung. Hon hop phan ung nay dugc khuay
& nhiét d9 -78°C trong 1 gid, & 4m dén nhiét d6 moi truong, va dugce khudy trong 16
gi0. Sau khi bd sung nude (10 mL), hdn hop duge chiét bing etyl axetat (2 x 20 mL).
Loép hitu co két hop dugce ria bang nudc mudi (10 mL), dugc lam kho trén natri sulfat
khan, va duogc loc. Sau khi ¢ dich loc trong diéu kién ap suét giam, phﬁn can duoc
nghién véi metanol (5 mL). Chét két tua duoc loc ra va dugc ria bang metanol (3 x 5
mL) d thu duoc hop chit néu & dé& muc dudi dang chét ran khong mau (0,73 g, hiéu
sut 41%): MS (ES+) m/z 274,2 (M - 99).

Budc 5. Didu ché  5-flo-N-(isothiazol-3-yl)-N-(4-metoxybenzyl)-4-

metylpyridin-2-sulfonamit
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Dung dich chta fert-butyl ((5-flo-4-metylpyridin-2-yl)sulfonyl)(isothiazol-3-
yl)carbamat (0,73 g, 1,95 mmol) trong diclometan (5 mL) duoc bd sung axit
trifloaxetic (5 mL) va hdon hop phan ung dugc khudy & nhiét d6 moi trudong trong 1
gid. Hon hop phén tng duge cd trong moi trudng chéan khong. Phn can dugc bd sung
dimety] sulfoxit khan (6 mL), natri bicacbonat (0,82 g, 9,78 mmol) va 4-metoxybenzyl
clorua (0,46 g, 2,9 mmol). Hon hop phéan tmg dugc khudy & nhiét d moi trudng trong
2 gid va sau d6 duge lam ngudi béng cach bd sung nuée (10 mL). Hon hop dugc chiét
bang etyl axetat (3 x 20 mL) va 16p hitu co két hop duoc rta bing nude mudi (20 mL),
duogc lam kho trén natri sulfat khan, va dugc loc. Co dich lgc trong diéu kién ap sut
giam va tinh ché phin cin bang phuong phap sdc ky cot, rira giai bang gradien etyl
axetat tir 0 dén 60% trong heptan, dé thu duoc hop chit néu & d& muc duéi dang dau

khong mau (0,77 g, hiéu suat dinh luong): MS (ES+) m/z 394,2 (M + 1).

Buéc 6. Didu ché 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N-(isothiazol-
3-y)-N-(4-metoxybenzyl)-4-metylpyridin-2-sulfonamit

H©/O|\/le

Th N N,
M Ls
H X
F

Hon hop cua (2-(azetidin-1-ylmetyl)-6-flophenyl)metanamin 0,39 g, 13
mmol) va 5-ﬂo-N—(isothiazol-3-yl)-N—(4-metoxybenzyl)-4-metylpyridin—2-su1fonamit
(0,40 g, 1,02 mmol) trong dimetyl sulfoxit khan (5 mL) dugc b sung N,N-
diisopropyletylamin (0,26 g, 2,04 mmol) va hdn hop phan tng dugc khudy & nhiét do
110°C trong 8 gid. Hon hop phan tmg dugc dé mét dén nhiét o méi trudng, nudce (10
mL) duoc bd sung vao do, va hdn hop nay duoc chiét bang etyl axetat (3 x 10 mL).
L6p hitu co két hop duge rira bing nudc mudi (3 x 10 mL), duge lam kho trén natri
sulfat khan va duoc loc. Co dich lgc va tinh ché phén can béng phuong phap sic ky
cot, rira giai bang gradien metanol tir 0 dén 8% trong diclometan d8 thu duoc hop chat
néu & d& muc dudi dang du khong mau (0,40 g, higu suat 69%): MS (ES+) m/z 568,2
M+ 1).
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Bude 7. Didu ché mubi cta axit 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-

N-(isothiazol-3-yl)-4-metylpyridin-2-sulfonamit trifloaxetic

o H
\ /N N
ENEPS A
| 0 =
\

N
- H CF5COOH

Dung dich chua 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N-(isothiazol-3-
y1)-N-(4-metoxybenzyl)-4-metylpyridin-2-sulfonamit (0,40 g, 0,70 mmol) trong
diclometan (5 mL) dugc bd sung axit trifloaxetic (5 mL) va hdn hop phan tmg dugc
gia nhiét trong didu kién hdi luu trong 10 gio. Hon hop phan tng dugc c6 trong diéu
kién 4p suat giam va phan cin dugc tinh ché bang phuong phap sdc ky cot, rra giai
béng gradien metanol tir 0 dén 10% trong diclometan, thu dugc hop chét néu & dé muc
dudi dang chét rin khong mau (0,31 g, hidu sut 79%): 'H-NMR (300 MHz, DMSO-
de) 6 11,52-11,39 (br s, 1H), 10,70-10,53 (br s, 1H), 8,86 (d, J = 4,8 Hz, 1H), 7,99 (s,
1H), 7,71 (s, 1H), 7,49-7,43 (m, 1H), 7,31 (t, /= 8,7 Hz, 2H), 7.01 (d, /= 4,8 Hz, 1H),
6,22 (s, 1H), 4,60-4,44 (m, 4H), 4,19-3,96 (m, 4H), 2,47-2,22 (m, 2H), 2,17 (s, 3H);
MS (ES+) m/z 448,2 M + 1).

Vidu 13

Téng  hop mubdi cta axit  6-((2-((tert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-metyl-N-(thiazol-4-yl)pyridin-3-sulfonamit formic

\ SN
\ N
P
N7 N
H
F

HCOOH
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Buéc 1. Didu ché rerr-butyl ((6-((2-((tert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-metylpyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat

e
Ill Q\Sj\l/ N
T BOAL
N SN
.

Dung dich ch@ra fert-butyl ((6-((2-((zert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-clopyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat (0,40 g, 0,670
mmol) trong 1,2-dimetoxyetan khan (13 mL) dugc bd sung axit metyl boric (0,32 g,
5,35 mmol) va kali phosphat (0,430 g, 2,01 mmol) va hdn hop dugce khir khi bang khi
argon. Sau d6, hdn hop nay duoc bd sung paladi (IT) axetat (0,023 g, 0,100 mmol) va
trixyclohexyl phosphoni tetrafloborat (0,074 g, 0,200 mmol). Hon hop phan tng duoc
khir khi bing khi argon va sau d6 dugc gia nhiét dén 85°C trong 2 gid trong vi song.
Hon hop phan tng duge dé mat dén nhiét d6 moi truong va duoc loc qua d4t diatomit.
C6 dich loc trong moi truong chan khong va tinh ché phén cin bang phuong phép sic
ky cot, rira giai bing etyl axetat 40% (chua trietylamin 10% va 2-propanol 10%) trong
heptan, dé thu duoc hop chit néu & dé muc dudi dang chit rén mau nau (0,294 g, hiéu
sut 76%): 'H-NMR (300 MHz, CDCls) 6 8,76 (d, J = 2,2 Hz, 1H), 8,70 d,J=23
Hz, 1H), 7,76-7,75 (m, 1H), 7,49 (d, J = 2,3 Hz, 1H), 7,24-7,16 (m, 1H), 7,07-6,96 (m,
2H), 6,48-6,43 (m, 1H), 4,95-4,93 (m, 2H), 3,74 (s, 2H), 2,08 (s, 3H), 2,05 (s, 3H),
1,39 (s, 9H), 1,21 (s, 9H); MS (ES+) m/z 578,3 M + 1).

Budc 2. Pidu ché mudi cia axit 6-((2-((tert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-5-metyl-N-(thiazol-4-yl)pyridin-3 -sulfonamit formic

| O\\/H N
N S \E\\;
| O g
NS
N7 N
H
. HCOOH

tert-butyl ((6-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amin0)-5-
metylpyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat (0,294 g, 0,510 mmol) trong
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diclometan (10 mL) duoc bd sung axit trifloaxetic (0,8 mL, 10,2 mmol) va hdn hop
phan ung duogc khudy & nhiét d6 méi trudong trong 16 gid. CO trong moi truong chan
khong va tinh ché phan cin bang phuwong phap HPLC didu ché pha dao, bang cach st
dung axetonitril trong nudc chia axit formic 0,5% lam chét rira giai, dé thu duoc hop
chét néu & @& muc dudi dang chit rin khong mau (0,090 g, higu suit 37%): 'H-NMR
(300 MHz, DMSO-ds) 6 8,87 (d, J = 2,1 Hz, 1H), 8,31 (d, /= 2,4 Hz, 1H), 8,16 (s,
1H), 7,56-7,55 (m, 1H), 7,32-7,21 (m, 2H), 7,11-7,05 (m, 1H), 7,01 (d, J = 2,1 Hz,
1H), 6,97-6,91 (m, 1H), 4,71 (s, 2H), 3,75 (s, 2H), 2,02-2,01 (m, 6H), 1,07 (s, 9H),
sulfonamit NH va COOH khéng quan sat dugc; MS (ES+) m/z 478,4 (M + 1); MS
(ES-) m/z476,3 (M - 1).

Vidu 14
Téng hop  5-((2-flo-6-((3-flo-3-metylazetidin-1 -yl)metyl)benzyl)amino)-6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit

F
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? Y% 1
N)ﬁ/N
H
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Budce 1. Didu ché 2-flo-6-((3-flo-3-metylazetidin-1-yl)metyl)benzonitril

F

e

//N

F

Dung dich chira 2-(bromometyl)-6-flobenzonitril (0,35 g, 1,64 mmol) va 3-flo-
3-metylazetidin hydroclorua (0,27 g, 2,13 mmol) trong N, N-dimetylformamit khan (10
mL) dugc bd sung kali cacbonat (0,90 g, 6,54 mmol). Hon hop dugc khudy & nhiét do
méi trudng trong 12 gid, va sau dé dugc pha loang bang nude (30 mL) va duoc chiét
bing etyl axetat (3 x 30 mL). Chét chiét hitu co két hop dugc ria béng nudce mudi (20
mL), duoc 1am kho trén natri sulfat khan, va duoc loc. C6 dich loc trong mdi trudong
chan khong va tinh ché phén cin bang phuong phap sdc ky cot, rira giai béng gradien
etyl axetat tir 20 dén 35% trong ete diu mo, thu duogc 2-flo-6-((3-flo-3-metylazetidin-
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1-yl)metyl)benzonitril dudi dang dau khong mau (0,36 g, hiéu suit 99%): 'H NMR
(400 MHz, CDCls) 57,48 (td, J = 8,2, 5,6 Hz, 1H), 7,24 (d, /= 7,6 Hz, 1H), 7,03 (t, J
= 8.4 Hz, 1H), 3,80 (s, 2H), 3,40-3,23 (m, 4H), 1,64-1,54 (m, 3H); MS (ES+) m/z
223,3 M+ 1).

Buéc 2. Didu ché (2-flo-6-((3-flo-3-metylazetidin-1-yl)metyl)phenyl)-
metanamin

F

O

NH,
F

Dung dich chtra 2-flo-6-((3-flo-3-metylazetidin-1-yl)metyl)benzonitril (0,31 g,
1,39 mmol) trong metanol (20 mL) va amoni hydroxit (4 mL) dugc bd sung Raney-
Nicken (0,024 g, 0,28 mmol). Hon hop duoc khudy trong khi quyén hydro (50 psi -
0,34 MPa) & nhiét do méi trudong trong 12 gio. Hon hop duoc loc va dich loc duge c6
trong mdi truong chan khong. Phén cin duoc tinh ché bang phuong phap HPLC diéu
ché pha dao, béng cach st dung gradien cta axetonitril trong nudc (chira amoni
cacbonat, 0,010M), dé thu duoc hop chit néu & dé muc dudi dang dau khong mau
(0,11 g, hiéu suit 35%): '"H NMR (400 MHz, CDCls) 6 7,14-7,07 (m, 1H), 6,98-6,91
(m, 2H), 3,84 (d, J = 1,6 Hz, 2H), 3,66 (s, 2H), 3,31-3,13 (m, 4H), 1,58-1,48 (m, 3H),
NH khéng quan sat dugc; MS (ES+) m/z 227,3 M + 1).

Buéc 3. Diéu ché 5-((2-flo-6-((3-flo-3-metylazetidin-1-
yl)metyl)benzyl)amino)-6-metyl—N-(thiazol-4-yl)pyridin—2-sulfonamit
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Dung dich chua fert-butyl (5-bromo-6-metylpyridin-2-yl)sulfonyl(thiazol-4-
ylcarbamat (0,15 g, 035 mmol) va (2-flo-6-((3-flo-3-metylazetidin-1-
yl)metyl)phenyl)metanamin (0,101 g, 0,45 mmol) trong dioxan khan (2 mL) duoc bd
sung  [(2-di-tert-butylphosphino-2',4',6'-triisopropyl-1,1 "-biphenyl)-2-(2'-amino-1,1'-
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biphenyl)]paladi(Il)metansulfonat (0,027 g, 0,035 mmol) va dung dich natri fert-
butoxit 2M trong tetrahydrofuran (0,52 mL, 1,04 mmol). Hon hop phan tng dugc khir
khi va dugce khudy ¢ nhiét d6 méi truong trong 12 gio. Hon hop nay dugc pha loang
bang nudc (50 mL) va dugce chiét bing etyl axetat (3 x 40 mL). Pha hitu co két hop
duoc ria bang nude mudi (20 mL), duoc lam kho trén natri sulfat khan, va dugc loc.
Co dich loc trong didu kién &p suét gidm dé thu duogc ph?m can, can nay dugc tinh ché
bang phuong phap HPLC diéu ché pha dio bang cach sit dung axetonitril trong nudc
chita axit formic 0,23% lam chét rira giai dé thu duoc hop chit néu & dé muc dudi
dang chét rén khong mau (0,051 g, hiéu suat 29%): 'H NMR (400 MHz, CDs;OD) &
8,70 (d, J=2,2 Hz, 1 H), 7,73 (d, J = 8,4 Hz, 1H), 7,37 - 7,29 (m, 1H), 7,18 (dd, J =
14,0, 8,0 Hz, 2H), 7,13 - 7,06 (m, 1 H), 7,01 (d, J = 2,2 Hz, 1H), 4,50 (s, 2H), 3,84 (br
d, J = 8,8 Hz, 2H), 3,50 - 3,35 (m, 4 H), 2,38 (s, 3H), 1,53 (d, / = 22 Hz, 3H), NH
khong quan sat dugc; MS (ES+) m/z 479,9 (M + 1).

Vidu 15

Téng hop mudi cia axit 5-((2-(((xyclopropylmetyl)(metyl)amino)metyl)-6-
flobenzyl)amino)-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit formic

H
A/ l % NN
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Bude 1. Diu ché 2-(((xyclopropylmetyl)(metyl)amino)metyl)-6-flobenzonitril

Dung dich chira 2-(bromometyl)-6-flobenzonitril (0,97 g, 4,52 mmol) trong
diclometan khan (1 mL) dugc bd sung 1-xyclopropyl-N-metyl-metanamin hydroclorua
(0,5- g, 4,11 mmol) va trietylamin (0,83 g, 8,22 mmol) va hdn hop phéan tng duge
khudy & nhiét d0 moi truong trong 12 gio. Hon hop phan tmg dugc pha loang bang

amoni clorua bdo hoa (20 mL) va dugc chiét bang etyl axetat (3 x 20 mL). Pha hitu co
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két hop dugc ria bang nudc mudi (3 x 20 mL), dugc 1am kho trén natri sulfat khan, va
duoc loc. C6 dich loc trong mdi trudng chan khong va tinh ché phin cin bing phuong
phép sdc ky cot, rira giai béng etyl axetat 10-30% trong ete diu mo, dé thu dugc hop
chét néu & d& muc dudi dang diu mau vang (0,4 g, hiéu suét 44%): '"H NMR (400
MHz, CDCl3) 67,54 (dt, J= 8,2, 8,2 Hz, 1H), 7,39 (d, J = 7,8 Hz, 1H), 7,10 (t,J=38,6
Hz, 1H), 3,74 (s, 2H), 2,37 (d, J = 6,6 Hz, 2H), 2,31 (s, 3H), 0,98-0,89 (m, 1H), 0,58-
0,51 (m, 2H), 0,16-0,11 (m, 2H).

Buéc 2. Didtu ché  N-(2-(aminometyl)-3-flobenzyl)-1-xyclopropyl-N-

A

N

metylmetanamin

7

NH,
F

Hon hop cua 2-(((Xyclopropylmetyl)(metyl)amino)metyl)-6-ﬂobenzonitri1 (0,4
g, 1,83 mmol) trong metanol (10 mL) va amoni hydroxit ddm ddc (2 mL) duoc bd
sung Raney-Nicken (0,16 g, 1,83 mmol). Hon hop phéan tng dugc khudy trong khi
quyén hydro (50 psi - 0,34 MPa) ¢ nhi¢t ¢ moi truong 12 gid. Loc hén hop phan tmg
va ¢o dich loc trong diéu kién ap sudt giam dé thu duoc hop chét néu & d& muc dudi
dang dau mau vang (0,35 g, hiéu suit 85%).

Budc 3. Didu ché mudi clia axit 5-((2-
(((xyclopropylmetyl)(metyl)amino)metyl)-6-ﬂobenzyl)amino)-6-metyl—N—(thiazol-4-

yl)pyridin-2-sulfonamit formic
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Tuan theo quy trinh nhu dugc mo ta ddi vai vi du 14, bude 3 va tao cac bién
khong t6i han nhu dugc yéu cdu dé thay thé (2-flo-6-((3-flo-3-metylazetidin-1-
yDmetyl)phenyl)metanamin béng N-(2-(aminometyl)-3-flobenzyl)-1-xyclopropyl-N-

metylmetanamin, thu dugc hop cht néu & d& muc dudi dang chét ran khong mau
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(0,012 g, hidu suat 6%): '"H NMR (400MHz, CD;0D) 68,68 (d, J = 2,2 Hz, 1H), 8,37
(br s, 1H), 7,73 (d, J = 8,6 Hz, 1H), 7,38 (dt, J = 7.8, 5,8 Hz, 1H), 7,27-7,14 (m, 3H),
6,99 (d, J = 2,2 Hz, 1H), 4,50 (s, 2H), 3,97 (s, 2H), 2,60 (br d, J = 6,8 Hz, 2H), 2,43
(s, 3H), 2,32 (s, 3H), 1,01-0,87 (m, 1H), 0,56-0,44 (m, 2H), 0,15 (q, / = 5,0 Hz, 2H),
NH va COOH khéng quan sat dugc; MS (ES+) m/z 476,3 (M + 1).

Vidu 16

Téng hop mudi cua axit 5-((isoquinolin-8-ylmetyl)amino)-6-metyl-N-(thiazol-
4-yl)pyridin-2-sulfonamit formic
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Tuan theo quy trinh nhu duge md ta ddi v6i vi du 14, budc 3 va tao cac bién
khong t6i han nhu dugc yéu cdu dé thay thé (2-flo-6-((3-flo-3-metylazetidin-1-
yDmetyl)phenyl)metanamin béng isoquinolin-8-ylmetanamin, thu dugc hop chéit néu &
dé muc dudi dang chit rin mau vang (0,038 g, hiéu suét 23%): 'H NMR (400 MHz,
CD;0D) 69,58 (s, 1 H), 8,69 (d, J=2,2 Hz, 1 H), 8,51 (d, /J=5,6 Hz, 1 H), 8,26 (br s,
1 H), 7,93-7,86 (m, 2 H), 7,72 (t, J= 7,6 Hz, 1 H), 7,65-7,58 (m, 2 H), 6,99 (d, J=2,0
Hz, 1 H), 6,83 (d, J= 8,4 Hz, 1 H), 5,08 (s, 2 H), 2,49 (s, 3 H), NH va COOH khong
quan sat duge; MS (ES+) m/z 411,9 M + 1).

Vidu 17

Téng hop mubi cua axit 4-(diflometyl)-5-((2-flo-6-(pyrolidin-1-
ylmetyl)benzyl)amino)-N-(thiazol-4-yl)pyridin-2-sulfonamit formic

0 0 N=\
\ 7/ S
N N S, A
XN
l J H
N
H HCOOH
F F~F
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Buéc 1. Didu ché 2-(benzylthio)-5-floisonicotinaldehyt

Hn hop cua 2-bromo-5-floisonicotinaldehyt (5,04 g, 24,7 mmol) trong dioxan
khan (100 mL) duoc bd sung N,N-diisopropyletylamin (8,62 mL, 49,4 mmol), benzyl
mercaptan (2,76 mL, 23,5 mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen
(1,43 g, 2,47 mmol) va tris(dibenzylidenaxeton)dipaladi(0) (1,13 g, 1,24 mmol). Hon
hop phan tng duogc gia nhiét trong didu kién hoi luu trong 20 gio. Sau khi lam mat dén
nhiét d6 mdi truong, hon hop phan tmg dugc loc va banh loc dugc rira bang etyl axetat
(100 mL). Cd dich loc két hop trong diéu kién &p sut giam va tinh ché phén cin bang
phuong phap sdc ky cdt, rira giai bang gradien etyl axetat tir 0 dén 40% trong heptan,
dé thu duoc hop chét néu ¢ d& muc duéi dang déu mau hoi nau (5,23 g, hiéu suét
90%): 'H NMR (300 MHz, CDCl) 6 10,33 (s, 1H), 8,56 (dd, J = 1.5, 0,6 Hz, 1H),
7,52 (dd, J=5,0, 0,6 Hz, 1H), 7,47-7,39 (m, 2H), 7,35-7,23 (m, 3H), 4,43 (s, 2H); MS
(ES+) m/z 248,2 M + 1).

Budc 2. Didu ché 2-(benzylthio)-4-(diflometyl)-5-flopyridin

Hbn hop cua 2-(benzylthio)-5-floisonicotinaldehyt (3,67 g, 14,8 mmol) trong
diclometan khan (50 ml) dwoc bd sung (dietylamino)lwu huynh triflorua (3,92 mL,
29,7 mmol) & nhiét &6 0°C. Hon hop phan tng dugc khudy trong 2,5 gid ¢ nhiét do
0°C, va sau d6 dugc lam ngudi bang cach bd sung tir tir natri cacbonat 2M cho dén khi
dat duogc do pH = 9. Hoén hop duoc chiét béng etyl axetat (100 mL). Pha hitu co duoc
rira bang natri cacbonat 2M (50 mL), dung dich amoni clorua bdo hoa (50 mL), nudc
mudi (50 mL), va duoc 1am kho trén natri sulfat khan. Loc va ¢b dich loc trong diéu
kién &p suét giam dé thu duoc phan cin. Tinh ché phén cin bang phuong phap sic ky
cot, rira giai bang gradien etyl axetat tir 0 dén 20% trong heptan, @2 thu duoc hop chat
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néu & d& muc dudi dang diu mau cam (3,04 g, hidu suat 71%): '"H NMR (300 MHz,
CDCL) § 8,45-8,44 (m, 1H), 7,44-7,40 (m, 2H), 7,37-7,25 (m, 4H), 6,82 (t, J = 54,2
Hz, 1H), 4,45 (s, 2H); MS (BES+) m/z 270,2 (M + 1).

Buéc 3. Diéu ché 4-(diflometyl)-5-flopyridin-2-sulfonyl clorua

O
S
N A\
| 0
FNY

~

F7OF

Hdn hop ctia 2-(benzylthio)-4-(diflometyl)-5-flopyridin (3,04 g, 11,2 mmol)
trong axetonitril (60 mL) dugc bd sung nude (2,6 mL) va axit axetic (3,2 mL). Hon
hop duge lam lanh xubng 0°C, va 1,3-diclo-5,5-dimetylhydantoin (4,44 g, 22,6 mmol)
duoc bd sung vao do. Hon hop phéan tng dugc khudy & nhiét d§ 0°C trong 1,5 gio va
sau d6 dugc pha lodng bang etyl axetat (200 mL). Hon hop duge rua bang nudc mubi
lanh (4 x 75 mL), duogc lam kho trén natri sulfat khan, va duoc loc. Co6 dich loc trong
diéu kién 4p suét gidm va tinh ché phin cin bing phuong phap sic ky cot, rira giai
bang gradien etyl axetat tir 0 dén 30% trong heptan, dé thu dugc hop chit néu o d&
muc dudi dang dau khong mau (2,39 g, hiéu suit 87%): '"H NMR (300 MHz, CDCls) 6
8,79-8,77 (m, 1H), 8,38 (d, J= 5,0 Hz, 1H), 6,99 (t, /= 53,6 Hz, 1H).

Budc 4. Didu ché tert-butyl ((4-(diﬂometyl)-5-ﬂopyridin—Z-yl)sulfonyl)(thiazol-
4-yl)carbamat

Hdn hop cla fert-butyl thiazol-4-ylcarbamat (2,14 g, 10,7 mmol) trong
tetrahydrofuran khan (50 mL) dugc bd sung dung dich lithi bis(trimetylsilyl)amit 1M
trong tetrahydrofuran (10,7 mL, 10,7 mmol) ¢ nhiét do 0°C. Hon hop phan ung dugc
khqu & nhiét do 0°C trong 1 gio va sau d6 dugc lam lanh xudng -78°C. Sau do, hdn
hop nay duoc bd sung dung dich chta 4-(diflometyl)-5-flopyridin-2-sulfonyl clorua
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(2,39 g, 9,73 mmol) trong tetrahydrofuran khan (25 mL) ¢ nhiét d6 -78°C. Hdn hop
phan tng duoc dé Am dén nhiét do moi trudng, duoc khuéy trong 2 gio, va sau do
duoc co trong moi trudng chan khong. Phin cin dugc bd sung etyl axetat (80 mL), va
hdn hop duoc ria bing dugc co6 amoni clorua (2 * 50 mL), va nude mudi (50 mL).
Pha hitu co duoc lam khé trén natri sulfat khan va duoc loc. Co dich loc trong diéu
kién 4p sudt giam va tinh ché phan cin bang phuong phap sdc ky cot, rira giai béng
gradien etyl axetat tir 0 dén 80% trong heptan, dé thu dugc hop chit néu & dé muc
dusi dang dau khong mau (2,82 g, hiéu sut 71%): 'H NMR (300 MHz, CDCL3) 68,84
(d, J=2,3 Hz, 1H), 8,75 (br s, 1H), 8,53 (d, /= 5,2 Hz, 1H), 7,67 (d, J = 2,3 Hz, 1H),
6,98 (t, J= 53,7 Hz, 1H), 1,34 (s, 9H); MS (ES+) m/z 410,3 (M + 1).

Budc 5. Didu ché 4-(diflometyl)-5-flo-N-(4-metoxybenzyl)-N-(thiazol-4-
yl)pyridin-2-sulfonamit
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Dung dich chta fert-butyl ((4-(diflometyl)-5-flopyridin-2-yl)sulfonyl)(thiazol-
4-yl)carbamat (2,11 g, 6,84 mmol) trong diclometan (10 mL) dugc bd sung axit
trifloaxetic (5 mL) va hdn hop phan tmg duoc khudy & nhiét @ moi truong trong 1
gitr. Hon hop phan tmg dugc ¢ trong moi trudong chan khong. Phan cin dugc bb sung
dimetyl sulfoxit khan (20 mL), natri bicacbonat (2,8 g, 34,2 mmol) va 4-metoxybenzyl
clorua (1,60 g, 10,3 mmol). H3n hop phan tmg dugc khudy o nhiét do moi truong
trong 16 gio va sau d6 dugc lam ngudi béng cach bd sung nudc (20 mL). Hon hop
duoc chiét bang etyl axetat (3 x 50 mL) va 16p hitu co két hop duge ria bang nudc
mudi (2x20 mL), dugc lam kho trén natri sulfat khan, va dugc loc. Co dich loc trong
diéu kién 4p suét giam va tinh ché phan cin bang phuong phap sic ky cot, rira giai
bang gradien etyl axetat tir 0 dén 60% trong heptan, d thu dugc hop chat néu & s
muc dudi dang diu khong mau (2,80 g, hidu sudt 95%): MS (ES+) m/z 430,2 (M + 1).
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Buéc 6. Didu ché (2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin

A

NH,

F

Dung dich chita 2-(bromometyl)-6-flobenzonitril (10,0 g, 46,7 mmol) trong
diclometan (234 mL) dugc bd sung pyrolidin (4,29 mL), 51,4 mmol), va NN-
diisopropyletylamin (10,6 mL, 60,7 mmol). Hon hop thu dugce duoc khudy & nhiét do
mdi trudong trong 18 gid. Hon hop phan tmg dugc ria bang dung dich amoni clorua
bdo hoa (100 mL) va 16p nudc dugc chiét bang diclometan (75 mL). Céc 16p hitu co
duoc két hop, duoc ria bang nudc (50 mL), nude mudi (50 mL), duge lam kho trén
magie sulfat khan, va dugc loc. Dich loc dugc c6 trong moi truong chan khong va
phan cin dugc hoa tan trong metanol (234 mL). Dung dich nay dugc bd sung amoni
hydroxit dém‘ dic (30 mL) va Raney-Nicken (3,0 g, 51,1 mmol). Hon hop nay duoc
phun khi hydro trong 20 phit, sau d6 dugc gift trong 1 atm khi hydro trong 3 ngay.
Hon hop dugce loc qua d4t diatomit va dich loc dugc cd trong méi truong chan khong
dén tdng thé tich béng 50 mL. Hon hop dugc chiét bang diclometan (3 x 100 mL). Céc
16p hitu co két hop dugc ria bang nude (30 mL), va nudc mubi (30 mL), dugc lam
kho trén magie sulfat khan, va duoc loc. C6 dich loc trong mdi trudng chan khong dé
thu dugc hop chit néu & dé muc dudi dang dau mau vang (9,73 g, hiéu suét dinh
lwong): 'H NMR (300 MHz, CDCls) 6 7,20-7,12 (m, 1H), 7,05-6,97 (m, 2H), 4,95 (s,
2H), 3,90 (d, J = 1,9 Hz, 2H), 3,67 (s, 2H), 3,47-3,47 (m, 2H), 2,41-2,34 (m, 4H),
1,77-1,73 (m, 2H); MS (ES+) m/z209,2 (M + 1).

Buéc 7. Pidu ché mudi cua axit 4-(diflometyl)-5-((2-flo-6-(pyrolidin-1-
ylmetyl)benzyl)amino)-N—(thiazol—4-yl)pyridin—2-sulfonamit formic

C\ AP Ng\s
N _N S. /'\/
X N
N ) H
H HCOOH
F F~°F

Dung dich chia 4-(diflometyl)-5-flo-N-(4-metoxybenzyl)-N-(thiazol-4-
yl)pyridin-2-sulfonamit (0,38 g, 0,89 mmol), (2-flo-6-(pyrolidin-1-ylmetyl)phenyl)-
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metanamin (0,19 g, 0,89 mmol) trong dimetyl sulfoxit khan (6 mL) dugc bd sung N, N-
diisopropyletylamin (0,16 mL, 0,89 mmol). Hoén hop nay duoc khudy trong 18 gio &
nhiét do moi trudng va sau d6 duoc pha lodng béng etyl axetat (50 mL). Hén hop duge
rira bang dung dich amoni clorua bdo hoa (2 x 30 mL), nude mubi (20 mL), duoc lam
kho trén natri sulfat khan, va dugc loc. Dich loc dugc ¢ trong méi truong chan khong
va phin cin dugc hoa tan trong diclometan (10 mL). Hon hop nay dugc bd sung axit
trifloaxetic va hdn hop nay duoc hdi luu trong 4 gid. Hon hop phan tmg duoc lam
ngudi bﬁng cach bd sung metanol (20 mL), duoc loc, va dich loc duogc cd trong moi
truong chan khong. Phan cin dugc hoa tan trong etyl axetat (50 mL), duoc rira béng
natri bicacbonat bdo hoa (35 mL), dung dich amoni clorua bdo hoa (30 mL), nudc
mudi (30 mL), dugc lam kho trén natri sulfat khan, va dugc loc. Dich loc duge co
trong moi truong chan khong va phan cin duge tinh ché bang phuong phap HPLC
'diéu ché pha d4o, bang cach st dung axetonitril trong nudc chira axit formic 0,5% lam
chét rura giai, dé thu duoc hop chit néu & d& muc dudi dang chit rin khong mau (0,122
g, hidu sudt 25%): '"H NMR (300 MHz, DMSO-ds) J 8,85 (d, /= 2,1 Hz, 1H), 8,46 (s,
1H), 8,17 (s, 1H), 7,82 (s, 1H), 7,37-7,09 (m, 4H), 6,95 (d, J = 2,1 Hz, 1H), 6,73 (s,
1H), 4,65 (d, J = 0,2 Hz, 2H), 3,71 (s, 2H), 2,44-2,35 (m, 4H), 1,71-1,55 (m, 4H),
sulfonamit NH va COOH khong quan sat dugce; MS (ES+) m/z 498,2 (M + 1).

Vidu 18

Téng hop mubi cta axit 6-(diflometyl)-5-((2-flo-6-(pyrolidin-1-ylmetyl)-
benzyl)amino)-N-(thiazol-4-yl)pyridin-2-sulfonamit formic

0.0 N=\
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N _N H
N HCOOH
F FOF

Buée 1. Didu ché 6-(benzylthio)-3-flopicolinaldehyt

e

_N

F
O~ H
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Tuén theo quy trinh nhu dugec md ta dbi v6i vi du 17, bude 1 va tao cac bién
khong tG6i han nhu dugce yéu cAu dé thay thé 2-bromo-5-floisonicotinaldehyt bing 6-
bromo-3-flopicolinaldehyt, thu duoc hop chit néu & d& muc dudi dang dau mau vang

(3,77 g, hiéu sudt 95%): MS (ES+) m/z 248,2 (M + 1).

Budc 2. Diéu ché 6-(benzylthio)-2-(diflometyl)-3-flopyridin

Lo A

F _N
F F

Tuan theo quy trinh nhu duge mo ta ddi véi vi du 17, budce 2 va tao céc bién
khong t6i han nhu duge yéu cau dé thay thé 2-(benzylthio)-5-floisonicotinaldehyt béing
6-(benzylthio)-3-flopicolinaldehyt, thu dugc hop chit néu & d& muc dudi dang dau
mau cam (2,53 g, hiéu suat 71%): 'H NMR (300 MHz, CDCl3) J 7,47-7,43 (m, 2H),
7,38-7,24 (m, 5H), 6,81 (t, J = 53,7 Hz, 1H), 4,45 (s, 2H); MS (ES+) m/z 270,2 M +
1).

Budc 3. Diu ché 6-(diflometyl)-5-flopyridin-2-sulfonyl clorua

\\S//O
l N ~Cl
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Tuan theo quy trinh nhu duge md ta ddi v6i vi du 17, bude 3 va tao céc bién
khong t6i han nhu dugce yéu cAu dé thay thé 2-(benzylthio)-4-(diflometyl)-5-flopyridin
bing 6-(benzylthio)-2-(diflometyl)-3-flopyridin, thu duoc hop chét néu & d& muc dudi
dang ddu khong mau (2,31 g, hiéu sudt dinh luong): 'H NMR (300 MHz, CDCl3) 9
8,33 (dd, J= 8,7, 3,4 Hz, 1H), 7,93 (t, /= 8,6 Hz, 1H), 6,84 (t, /= 52,9 Hz, 1H).
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Budc 4. Diéu ché rert-butyl ((6-(diflometyl)-5-flopyridin-2-yl)sulfonyl)(thiazol-
4-yl)carbamat

s’ N\
=
AR
N
F7OF

Tuan theo quy trinh nhu duge md ta dbi vaoi vi du 17, bude 4 va tao cac bién
khong t&i han nhu dugc yéu cAu dé thay thé 4-(diflometyl)-5-flopyridin-2-sulfonyl
clorua bing 6-(diflometyl)-5-flopyridin-2-sulfonyl clorua, thu dugc hop chét néu ¢ dé
muc dudi dang chét rin khong mau (0,40 g, hidu suat 50%): 'H NMR (300 MHz,
CDCl) 6 8,83 (d, J=2,3 Hz, 1H), 8,46 (dd, J = 8,7, 3,5 Hz, 1H), 7.84 (t, J = 8,7 Hz,
1H), 7,74 (d, J = 2,3 Hz, 1H), 6,88 (t, J= 52,9 Hz, 1H), 1,32 (s, 9H); MS (ES+) m/z
410,2 M+ 1).

Buéc 5. Pidu ché mudi ctia axit 6-(diflometyl)-5-((2-flo-6-(pyrolidin-1-
ylmetyl)benzyl)amino)-N—(thiazol-4-yl)pyridin-2-sulfonamit formic
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Dung dich chtra tert-butyl ((6-(diflometyl)-5-flopyridin-2-yl)sulfonyl)(thiazol-
4-yl)carbamat (0,40 g, 0,98 mmol) trong dimetyl sulfoxit khan (6 mL) dugc bd sung
(2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,20 g, 0,98 mmol). Hdn hop phéan
g duoc khudy & nhiét do moi truong trong 1 gid va sau do dugc pha lodng bang etyl
axetat (50 mL). Hon hop dugc rua bang dung dich amoni clorua bdo hoa (30 mL),
nude mudi (30 mL), dugc lam kho trén natri sulfat khan, va duoc loc. Dich loc dugc
co trong mdi truong chan khong va phan cin dugc hoa tan trong diclometan (10 mL).
Dung dich nay dugc bd sung axit trifloaxetic va hén hop duoc khudy trong 1 gio. Hon
hop phan tmg dugc cb trong mdi trudng chan khong va phan cin dugc hoa tan trong

etyl axetat (50 mL). Hon hop duge ria béng natri bicacbonat bdo hoa (30 mL), dung
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dich amoni clorua bao hoa (30 mL), nudc mudi (30 mL), dugc 1am kho trén natri
sulfat khan, va duoc loc. Dich loc dugc ¢d trong méi trudng chan khong va phén can
duoc tinh ché bang phuong phap HPLC didu ché pha dao, bang cach st dung
axetonitril trong nude chta axit formic 0,5% lam chat rtra giai, dé thu dugc hop chat
néu & dé& muc dudi dang chét rén khong mau (0,147 g, hidu suat 28%): "H NMR (300
MHz, DMSO-ds) ¢ 8,85 (d, J = 2,1 Hz, 1H), 8,18 (s, 1H), 7,91 (d, J = 8,9 Hz, 1H),
7,57 (d, J = 9,0 Hz, 1H), 7,39-7,31 (m, 1H), 7,25-7,10 (m, 2H), 7,01 (d, J = 2,1 Hz,
1H), 6,85 (t, J = 53,3 Hz, 1H), 6,68 (s, 1H), 4,55-4,51 (m, 2H), 3,83-3,76 (m, 2H),
2,60-2,52 (m, 4H), 1,76-1,62 (m, 4H), sulfonamit NH va COOH khéng quan sat dugc;
MS (ES+) m/z498,2 M + 1).

Vidu 19

Téng hop mudi cta axit 5-((2-((tert-butyl(metyl)amino)metyl)-6-flobenzyl)-
amino)-N-(isothiazol-3-yl)-6-metylpyridin-2-sulfonamit trifloaxetic
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Budc 1. Didu ché rers-butyl ((5-flo-6-metylpyridin-2-yl)sulfonyl)(isothiazol-3-

yl)carbamat
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Dung dich chura zers-butyl isothiazol-3-ylcarbamat (1,99 g, 10,0 mmol) trong
tetrahydrofuran khan (20 mL) dugc bd sung dung dich lithi bis(trimetylsilyl)amit 1M
trong tetrahydrofuran (10,5 mL, 10,5 mmol) & nhiét d6 -78°C. Ho6n hop phéan ung duoc
khudy trong 10 phut & nhiét do -78°C, va sau d6 dé 4m dén nhiét d6 moi truong va
dugc khudy trong 1 gio. Sau khi lam lanh hdn hop phéan tng xubng -78°C, dung dich
chtra 5-flo-6-metylpyridin-2-sulfonyl clorua (1,89 g, 10,0 mmol) trong tetrahydrofuran
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khan (5 mL) duoc bd sung vao d6. Hon hop phan Gng duoc dé 4m dén nhiét do moi
trudng va duge khudy trong 12 gid. Hon hop phan tng duge lam ngudi bang cach bd
sung dung dich amoni clorua bdo hoa (30 mL), va 16p nude dugc chiét bang etyl axetat
(3 x 30 mL). Lop hiru co két hop duoc rira bang nudc (20 mL), nude mudi (20 mL),
duoc lam kho trén natri sulfat, va dugc loc. C6 dich loc trong moi truong chan khéng
va nghién phin cin trong metanol (15 mL) dé thu duoc hop chit néu & dé muc dudi

dang chét rin khong mau (1,95 g, hidu suat 52%): MS (ES+) m/z 274,2 (M - 99).

Buéc 2. Didu ché  5-flo-N-(isothiazol-3-yl)-N-(4-metoxybenzyl)-6-
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Dung dich chua fert-butyl ((5-flo-6-metylpyridin-2-yl)sulfonyl)(isothiazol-3-
yl)carbamat (1,95 g, 5,2 mmol) trong diclometan (5 mL) dugc bd sung axit trifloaxetic
(5 mL). Hon hop phan ung dugc khudy & nhiét @ moi truong trong 1 gio va sau do
duoc c6 trong mdi trudong chan khong, Phin cin dugc bd sung dimetyl sulfoxit khan
(10 mL), natri bicacbonat (2,18 g, 26,0 mmol) va 4-metoxybenzyl clorua (1,22 g, 7,8
mmol). Hon hop phén tmg dugc khudy & nhiét d6 moi trudng trong 2 gid va sau do
duoc 1am ngudi bang cach bd sung nuée (20 mL). Hdn hop dugc chiét béng etyl axetat
(3 x 30 mL) va l6p hitu co két hop dugce ria bing nuwdc mudi (20 mL), duge lam kho
trén natri sulfat khan, va duogc loc. C6 dich loc trong diéu kién ap suét giam va tinh ché
phan cin bing phuong phép sdc ky cot, rira giai bang gradien etyl axetat tir 0 dén 60%
trong heptan, dé thu duoc hop chit néu & d& muc dudi dang dau khong mau (2,0 g,
hiéu suét dinh luong): MS (ES+) m/z 394,2 M + 1).
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Bude 3. Pidu ché mudi cua axit -((2-((fert-butyl(metyl)amino)metyl)-6-
flobenzyl)amino)-N-(isothiazol-3-y1)-6-metylpyridin-2-sulfonamit trifloaxetic
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Hoén hop cua 5 ~flo-N-(isothiazol-3-yl)-N-(4-metoxybenzyl)-6-metylpyridin-2-
sulfonamit (0,66 g 1,68 mmol) va N-(2-(aminometyl)-3-flobenzyl)-N,2-
dimetylpropan-2-amin (0,37 mg, 1,68 mmol) trong dimetyl sulfoxit khan (6 mL) duoc
bd sung N,N-diisopropyletylamin (0,88 mL, 5,04 mmol) va hdn hop phan tmg dugc
gia nhiét & nhiét d6 100°C trong 16 gid. Hon hop phan tng dugc dé mat dén nhiét do
moi truong, dugc pha lodng bang dung dich nuéc amoni clorua bido hoa (10 mL), va
duoc chiét bang etyl axetat (3 x 20 mL). L6p hitu co két hop duoc ria bang nuée (30
mL), nudc mudi (30 mL), dugc 1am kho trén natri sulfat khan, va duoc loc. Co trong
mdi trudong chin khong va tinh ché phan cin bing phuong phap séc ky cot, rira giai
bang gradien etyl axetat tir 0% dén 60% trong heptan, dé thu dugc chét rin khong mau
(0,24 g), ma dugc hoa tan trong hdn hop ctia 1,2-dicloetan (2,5 mL) va axit trifloaxetic
(2,5 mL). Hon hop phan tng dugc khudy & nhiét do 40°C trong 2 gio va sau d6 dugc
¢ trong moi trudng chan khong. Tinh ché can bang sic ky cot, rira giai bang gradien
metanol tir 0 dén 15% trong diclometan, thu duoc hop chét néu & dé& muc dudi dang
chét rén ko mau (0,50 g, hidu suét 50%): 'H NMR (300 MHz, DMSO-ds) & 11,44 (s,
1H), 9,16-9,14 (br s, 1H), 8,86 (d, /= 4,8 Hz, 1H), 7,79 (d, /= 8,5 Hz, 1H), 7,55-7,50
(m, 1H), 7,45-7,38 (m, 2H), 7,06 (d, J = 8,7 Hz, 1H), 7,00 (d, J = 4,8 Hz, 1H), 6,31 (d,
J=2,3 Hz, 1H), 4,71-4,66 (m, 1H), 4,42-4',39 (m, 2H), 4,13-4,05 (m, 1H), 2,61 (d, J =
4,6 Hz, 3H), 2,30 (s, 3H), 1,37 (s, 9H); MS (ES+) m/z 478,2 (M + 1).
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Vidu 20

Téng hop mubi cia axit 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N-
(isothiazol-3-yl)-6-metylpyridin-2-sulfonamit trifloaxetic
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Tuén theo quy trinh nhu dugec mo ta ddi véi vi du 19, bude 3 va tao cac bién
khéng t6i han nhu duoc yéu cdu dé thay thé N-(2-(aminometyl)-3-flobenzyl)-N,2-
dimetylpropan-2-amin bing (2-(azetidin-1-ylmetyl)-6-flophenyl)metanamin, thu dugc
hop chit néu & d& muc dudi dang chét rdn khong mau (0,26 g, hiéu suit 25%): 'H
NMR (300 MHz, DMSO-ds) § 11,46-11,40 (m, 1H), 10,25-10,14 (m, 1H), 8,85 d,J=
4.8 Hz, 1H), 7,79 (d, J = 8,5 Hz, 1H), 7,52-7,45 (m, 1H), 7,32 (t, /= 9.2 Hz, 2H), 7,05
(d, J=8,7 Hz, 1H), 7,00 (d, J= 4,8 Hz, 1H), 6,28 (s, 1H), 4,52 (s, 2H), 4,41 (d, J=4,1
Hz, 2H), 4,19-3,98 (m, 4H), 2,46-2,20 (m, SH); MS (ES+) m/z 448,0 (M+1).

Vidu2l

Téng hop mudi cua axit 5-((2-((fert-butyl(metyl)amino)metyl)-3,6-diflobenzyl)-
amino)-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit trifloaxetic
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Budc 1. Piéu ché N-(2-bromo-3,6-diflobenzyl)-N,2-dimetylpropan-2-amin
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Dung dich chita 2-bromo-3,6-diflobenzaldehyt (4,42 g, 20,1 mmol) trong
diclometan (100 mL) duoc bd sung N,2-dimetylpropan-2-amin (2,40 mL, 20,1 mmol),
sau do 12 natri triaxetoxyborohydrua (11,0 g, 52,0 mmol) va hdn hop phan ung duoc
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khudy & nhiét d6 mdi truong trong 16 gio. Hon hop phéan tng duoc lam ngudi bang
cach bd sung natri hydroxit 2M (100 mL) va duoc khudy trong 20 phut. Lép nude
duoc chiét bang diclometan (2 x 100 mL). Pha hitu co két hop duogc rua bang nudc
mudi (40 mL), duge 1am kho trén natri sulfat khan va duoc loc. Cd dich loc trong moi
trudng chan khong va tinh ché phan cin bing phuong phép sdc ky cot, rira giai bing
gradien etyl axetat tir 0 dén 30% trong heptan, dé thu dugc hop chét néu ¢ d& muc
dudi dang chét rin khong mau (3,70 g, hidu sudt 63%): MS (ES+) m/z 292,1 (M + 1),
294,1 (M+1).

Budc 2. Diéu ché 2-((tert-butyl(metyl)amino)metyl)-3,6-diflobenzaldehyt

%Al

F X, -OH
N

oxime

F

Dung dich chtra N-(2-bromo-3,6-diflobenzyl)-N,2-dimetylpropan-2-amin (1,60
g, 5,50 mmol) trong tetrahydrofuran khan (30 mL) duoc bd sung timg giot dung dich
isopropylmagie clorua lithi clorua 1,3M trong tetrahydrofuran (12,7 mL, 16,5 mmol) &
nhiét do 0°C. Hon hop phén ung duoc khudy & nhiét do 0°C trong 2 gio va sau d6
N,N-dimetylformamit (0,85 mL, 11,0 mmol) dugc bd sung vao do. Hon hop phéan tng
duoc khuéy & nhiét @6 0°C trong 1 gio va sau do dé 4m dén nhiét d6 moi truong. Sau
d6, hdn hop nay duoc b6 sung dung dich chira hydroxylamin hydroclorua (1,90 g, 27,5
mmol) tfong nuée (3 mL), va hdn hop phan ung duoc khudy & nhiét do moi truong
trong 16 gio. Hon hop phan tmg duoc cd trong diéu kién 4p suat giam va nudc (30
mL) dugc b sung vao do. Hén hop duoc chiét bang diclometan (2 x 20 mL). Pha hiru
co két hop duogc rira bang nudce mudi (20 mL), dugc 1am kho trén natri sulfat khan va
duoc loc. C6 dich loc trong mdi trudng chén khong dé thu duoc hop chét néu & dé
muc du6i dang chit rdn khong mau (1,70 g, hiéu sut dinh luong): MS (ES+) m/z
2572 M+ 1). ' |
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Buéc 3. Didu ché N-(2-(aminometyl)-3,6-diflobenzyl)-N,2-dimetylpropan-2-

%IL

F

amin

NH,
F

Dung dich chtra 2-((tert-butyl(metyl)amino)metyl)-3,6-diflobenzaldehyt oxim
(1,70 g, 6,6 mmol) trong tetrahydrofuran khan (25 mL) duoc bd sung dung dich lithi
nhém hydrua 1M trong tetrahydrofuran (13,2 mL, 13,2 mmol) ¢ nhiét d6 0°C. Hon
hop phan tng duoc dé 4m dén nhiét do modi truong va duoc khudy trong 16 gid. Sau
khi 1am lanh hdn hgp phéan tmg xubng 0°C, natri sulfat decahydrat (13 g) dugc bb sung
vo d6 v6i cac phan nho. HBn hop duoc khudy & nhiét d6 0°C trong 30 phut, dé am
dén nhiét do moi truong, va dugc khqu trong 2 gio. Hén hop duge loc va dich loc
duoc 1am kho trén magie sulfat khan. Loc va ¢6 dich loc trong mdi truong chan khong
dé thu duoc hop chit néu & dé muc dudi dang ddu mau nau nhat (1,10 g, hiéu sudt

68%): MS (ES+) m/z 2433 (M + 1).

Budc 4. Didu ché mudi cua axit 5-((2-((tert-butyl(metyl)amino)metyl)-3,6-
diflobenzyl)amino)-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit trifloaxetic

4/

H
N Q\S/N N
- N \E i
e g
F N

H
F CF,COOH

Hén hop cua 5-flo-N-(4-metoxybenzyl)-6-metyl-N-(thiazol-4-yl)pyridin-2-
sulfonamit (0,48 g, 2,00 mmol) va N-(2-(aminometyl)-3,6-diflobenzyl)-N,2-
dimetylpropan-2-amin (0,52 g, 1,32 mmol) trong dimetyl sulfoxit khan (4 mL) duoc
bd sung N,N-diisopropyletylamin (0,70 mL, 3,96 mmol) va hén hop phan ung duoc
gia nhiét & nhiét d6 100°C trong 16 gio. Hon hop phan tng duge dé mat dén nhiét do
moi trudong, dugce pha lodng béng dung dich nuéc amoni clorua bdo hoa (20 mL), va
duoc chiét bang etyl axetat (3 x 30 mL). L6p hitu co két hop dugc rira bang nude (40
mL), nude mudi (40 mL), dugc 1am kho trén natri sulfat khan, va duoc loc. Co trong

moi truong chin khong va tinh ché phan cin bing phuwong phéap sdc ky cot, rra giai
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béng gradien etyl axetat tir 0% dén 60% trong heptan, dé thu duoc chat rin khong mau
(0,24 g), ma duogc hoa tan trong hdn hop ctia 1,2-dicloetan (2,5 mL) va axit trifloaxetic
(2,5 mL). Hon hop phéan ing duoc khudy & nhiét d6 40°C trong 2 git va sau d6 dugc
¢ trong mdi truong chan khong. Tinh ché cin bang sic ky cdt, rra giai bang gradien
metanol tr 0 dén 15% trong diclometan, thu dugc hop chit néu & d& muc dudi dang
chét rin ko mau (0,192 g, hiéu suét 20%): 'H NMR (300 MHz, DMSO-ds) 610,97 (s,
1H), 9,12-9,00 (m, 1H), 8,83 (d, J= 2,2 Hz, 1H), 7,70 (d, / = 8,5 Hz, 1H), 7,54-7,41
(m, 2H), 6,96 (d, J = 8,6 Hz, 1H), 6,92 (d, J = 2,2 Hz, 1H), 6,41-6,35 (m, 1H), 4,72 (d,
J=13,2 Hz, 1H), 4,56-4,38 (m, 2H), 4,19-4,08 (m, 1H), 2,64 (dd, J=4.4, 0,5 Hz, 3H),
2,31 (s, 3H), 1,41 (s, 9H); MS(ES+) m/z 496,2 (M + 1).

Viduy22

Téng hop mudi cta axit 5-((2-((fert-butyl(metyl)amino)metyl)-6-flobenzyl)-
amino)-N-(6-flopyridin-2-yl)-6-metylpyridin-2-sulfonamit trifloaxetic

~
ﬂ/ O\\//O /(1
~N Y

CF3CO,H

I=z

Buéc 1. Diéu ché N-(2,4-dimetoxybenzyl)-5-flo-N-(6-flopyridin-2-y1)-6-

metylpyridin-2-sulfonamit

MeO OMe

(@)
\\S/N N\ F
= ! I
(oo
F NS

Dung dich chua N-(2,4-dimetoxybenzyl)-6-flopyridin-2-amin (1,26 g, 4,77
mmol) trong tetrahydrofuran khan (12,6 mL) duogc bd sung dung dich lithi
bis(trimetylsilyl)amit 1M trong tetrahydrofuran (5,24 mL, 5,24 mmol) ¢ nhiét do
-78°C va hdn hop phan ung dugc khudy & nhiét do -78°C trong 30 phut. Sau do, hdn
hop nay duoc bd sung timg giot dung dich chira 5-flo-6-metylpyridin-2-sulfonyl clorua
(1,00 g, 4,77 mmol) trong tetrahydrofuran khan (2,7 mL) & nhiét do -78°C. Hon hop
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phan tng dugc dé Am dén nhiét d6 moi trudng va dugc khudy trong 18 gio. Hon hop
phan ung dugc pha lodng bang etyl axetat (150 mL), va 16p hitu co duge rua bang
nude mudi (3 x 50 mL), dugc lam khd trén magie sulfat, va duoc loc. Co dich loc
trong moi truong chan khong va tinh ché phan cin bang phuwong phap sdc ky cot, rira
giai bang gradien etyl axetat tir 5 dén 50% trong heptan, @ thu dugc hop chét néu & dé
muc dusi dang diu mau vang (1,1 g, hiéu suat 53%): 'H NMR (300 MHz, CDCL) &
7,81 (dd, J= 8.5, 3,7 Hz, 1H), 7,71 (q, J = 8,1 Hz, 1H), 7,45-7,39 (m, 2H), 7,30-7,27
(m, 1H), 6,67 (dd, J = 8,0, 3,0 Hz, 1H), 6,38 (dd, /= 8,4, 2,4 Hz, 1H), 6,33 d,J=23
Hz, 1H), 5.15 (s, 2H), 3,77-3,76 (m, 3H), 3,65 (d, /= 2,9 Hz, 3H), 2,55 (&, J = 3,4 Hz,
3H).

Budc 2. Didu ché 5-((2-((tert-butyl(metyl)amino)metyl)-6-flobenzyl)amino)-N-
(2,4-dimet0xybenzyl)-N—(6-ﬂopyridin—2-y1)—6-metylpyridin—2-sulfonamit

Dung dich chua N-(2,4-dimetoxybenzyl)-5-flo-N-(6-flopyridin-2-y1)-6-
metylpyridin-2-sulfonamit (0,45 g, 1,05 mmol) va N-(2-(aminometyl)-3-flobenzyl)-
N,2-dimetylpropan-2-amin (0,24 g, 1,05 mmol) trong dimetyl sulfoxit khan (6,0 mL)
duoc bd sung N, N-diisopropyletylamin (0,36 mL, 2,10 mmol). Hon hop dugce gia nhiét
dén 120°C trong 18 giv, dugc lam mat dén nhiét d6 moi truong, va dugc pha lodng
bang etyl axetat (80 mL). Hon hop dugc rira bang dung dich amoni clorua béo hoa (2
x 40 mL), nudc mudi (30 mL), dugc 1am kho trén natri sulfat khan, va duoc loc. Dich
loc duogc cd trong mdi truong chén khong va phan cin dugc tinh ché bang phuong
phap séc ky cot, rira giai bang gradien etyl axetat tlr 0 dén 55% (chta etanol 20% va
amoni hydroxit 0,1%) trong heptan, d thu duoc hop chat néu & d muc dudi dang dau

mau vang (0,67 g, hi¢u suét dinh luong): MS (ES+) m/z 640,6 (M + 1).

140



43001 141/215

Budc 3. Pidu ché mubdi cua axit 5-((2-((terz-butyl(metyl)amino)metyl)-6-
ﬂobenzyl)amino)-N—(6-ﬂopyridin—2—yl)-6-metylpyridin-2-sulfonamit trifloaxetic

T
(@)
M
%
(@)
®)
N
T

Dung dich chtra 5-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-N-
(2,4-dimet0xybenzyl)-N-(6-ﬂopyridin—2-yl)-6-metylpyridin-Z-sulfonamit (0,67 g, 1,05
mmol) trong diclometan (30 mL) dugc bd sung axit trifloaxetic (3 mL). Hon hop duge
khudy ¢ nhiét do moi truong trong 1,5 git va sau do duoc co trong mdi truong chan
khéng. Phén cin duoc bd sung metanol (20 mL), hdn hop duge loc, va dich loc duoc
c6 trong mdi truong chan khong. Phén can duoc tinh ché bang phuong phap HPLC
didu ché pha ddo, béng cach sir dung axetonitril trong nuée chira axit trifloaxetic 0,1%
lam chat rtra giai, dé thu dugc hop chit néu & dé muc dudi dang chét ran khong mau
(0,10 g, hiu sudt 16%): 'H NMR (300 MHz, DMSO-dy) 6 11,24 (s, 1H), 9,26 (s, 1H),
7,87-7,77 (m, 2H), 7,57-7,50 (m, 1H), 7,46-7,35 (m, 2H), 7,11 (d, J = 8,6 Hz, 1H),
6,97 (dd, J = 8,0, 2,0 Hz, 1H), 6,67 (dd, J = 7.9, 2,4 Hz, 1H), 6,33 (s, 1H), 4,72-4,68
(m, 1H), 4,43 (s, 2H), 4,13-4,05 (m, 1H), 2,61 (d, J = 4,5 Hz, 3H), 2,30 (s, 3H), 1,37
(s, 9H), COOH} khong quan sat dugce; MS (ES+) m/z 490,2 (M + 1).

Viduy 23

Téng hop 4-((2-brorno-6-ﬂ0benzy1)amin0)-N—(6-ﬂopyridin-2-yl)-5-
metylthiophen-2-sulfonamit
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Buéc 1. Didu ché N-(6-flopyridin-2-yl)-5-metyl-4-nitrothiophen-2-sulfonamit
o H
s \S\:N /N ‘ F
\g\/\ll/ 0
O,N

Dung dich chita 5-metyl-4-nitrothiophen-2-sulfonyl clorua (0,500 g, 2,07
mmol) va 2-amino 6-flopyridin (0,256 g, 2,28 mmol) trong diclometan (11 mL) dugce
bd sung pyridin (0,25 mL, 3,1 mmol). Hon hop phéan tmg duge khudy & nhiét do moéi
trudng trong 72 gid. Hon hop phan tng dugc pha loéng bang diclometan (10 mL) va
nude (10 mL). Céc 16p duoc tach va pha nudc duge chiét bang diclometan (3 x 10
mL). Pha hitu co két hop dugc rira bang dung dich chira axit clohydric 5% (3 > 10 mL)
va nude mudi (10 mL), duoc 1am khd trén magie sulfat khan, va duoc loc. Co dich loc
trong moi trudng chén khong va tinh ché phan cin bang phuong phép sdc ky cot, ria
giai bang gradien etyl axetat tir 10 dén 80% trong hexan, dé thu dugc hop chat néu &
d& muc dusi dang diu mau vang (0,465 g, hiéu suat 71%): MS (ES-) m/z 316,0 (M -
1).

Bude 2. Didu ché 4-amino-N-(6-flopyridin-2-yl)-5-metylthiophen-2-sulfonamit

H
O  N_ _N__F
N

Dung dich chua N-(6-flopyridin-2-yl)-5-metyl-4-nitrothiophen-2-sulfonamit
(0,465 g, 1,47 mmol) trong axit axetic (5 mL) dugc bd sung bot sat (0,412 g, 7,35
mmol) va hdn hop phan ung duoc khudy & nhiét do 60°C trong 1 gio. Sau do, axit
axetic duoc loai bo trong mdi truong chan khong. Natri bicacbonat béo hoa dugc bd
sung cho dén khi d pH dat 8 va hdn hop duge chiét bang etyl axetat (3 x 10 mL). Pha
hitu co két hop duoc rira bing nude mudi (10 mL), duge lam kho trén magie sulfat
khan, va dugc loc. C6 dich loc trong mdi trudng chan khong va tinh ché phﬁn can béng
phuong phap sdc ky cot, ria giai bang gradien etyl axetat tir 10 dén 80% trong hexan,
d thu dugc hop chat néu & d& muc dudi dang dau khéng mau (0,260 g, hiéu suét
62%): 'H-NMR (300 MHz, CDCls) 57,77 (q, J = 8,0 Hz, 1H), 7,31-7.29 (m, 1H), 7,17
(s, 1H), 6,65 (ddd, J = 8,0, 2.5, 0,5 Hz, 1H), 3,42 (bdi don rong, 2H), 2,23 (s, 3H), mot
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proton dé trao d61 khong quan sat dugce; MS (ES-) m/z 286,0 (M - 1).

Busec 3. Didu ché 4-((2-bromo-6-flobenzyl)amino)-N-(6-flopyridin-2-yl)-5-

metylthiophen-2-sulfonamit

Dung dich chua 4-amino-N-(6-flopyridin-2-yl)-5-metylthiophen-2-sulfonamit
(0,266 g, 0,931 mmol) va 2-bromo-3-flobenzaldehyt (0,188 g, 0,933 mmol) trong axit
trifloaxetic (5 mL) dugc bd sung natri triaxetoxyborohydrua (0,589 g, 2,79 mmol) va
hdn hop phéan tmg duoc khudy & nhiét d6 mdi trudng trong 1 gio. Hon hop duoc ¢
trong mdi truong chén khong. Sau khi pha lodng bang etyl axetat (10 mL), dung dich
dugc rira bang dung dich chtra natri hydroxit 5,0N cho dén khi do pH dat 10. Cac 16p
duoc tach va pha nudc duge chiét bang etyl axetat (3 x 10 mL). Pha hitu co két hop
dugc rira bang nude mudi (10 mL), dugc lam kho trén magie sulfat khan, va duoc loc.
C6 dich loc trong moi trudong chan khong va tinh ché phan cin bing phuong phap sac
ky cOt, rira giai bang gradien etyl axetat tir 10 dén 80% trong hexan, dé thu dugc hop
chit néu & d& muc dudi dang chat ran khong mau (0,265 g, hiéu sult 60%): '"H NMR
(300 MHz, DMSO-ds) 6 11,39 (s, 1H), 7,88 (q, J = 8,3 Hz, 1H), 7,49-7,45 (m, 1H),
7,42 (s, 1H), 7,33-7,20 (m, 2H), 6,98 (dd, J = 8,0, 2,2 Hz, 1H), 6,78 dd, J=17.9, 2,5
Hz, 1H), 5,16-5,12 (m, 1H), 4,32-4,29 (m, 2H), 2,19-2,14 (m, 3H); MS (ES+) m/z
4739 M+ 1),475,9 M + 1).

Vidu 24

Tbéng hop 5-((2-ﬂ0-6-((3-metylazetidin—1-yl)metyl)benzyl)amino)-6-metyl-N—
(thiazol-4-yl)pyridin-2-sulfonamit
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Budc 1. Diu ché 2-flo-6-((3-metylazetidin-1-yl)metyl)benzonitril

pnt

N

Z
F

Dung dich chtra 2-(bromometyl)-6-flobenzonitril (4,50 21,0 mmol) trong
diclometan khan (50 mL) dugc bd sung 3-metylazetidin hydroclorua (2,26 g, 21,0
mol) va N,N-diisopropyletylamin (8,15 g, 62,1 mmol) va hdn hop phan tng duge
khudy & nhiét d6 moi trudng trong 16 gio. Hon hop phan tng dugc c6 trong diéu kién
&p suat giam va phan cin duoc nghién trong hon hop ctia heptan va etyl axetat (ty 18
2:1, 150 mL). Sau khi loc, dich loc dugc ¢ trong diéu kién ap suét giam dé thu duoc
hop chét néu & d& muc duéi dang dau tho mau hoi vang, dau nay dugc st dung ma

khong can tinh ché thém: MS (BS+) m/z205,0 (M + 1).

Bude 2. Diéu ché (2-flo-6-((3-metylazetidin-1-yl)metyl)phenyl)metanamin

pnt

NH,
F

Hon hop clia 2-flo-6-((3-metylazetidin-1-yl)metyl)benzonitril (san phdm tho tir
bude 1) trong metanol (100 mL) va dung dich nhdm hydroxit dam dac (15 mL) dugc
bd sung Raney-Nicken (0,594 g). Huyén pht duge khir khi va dan loc bang hydro ba
l4n. HOn hop phan ung duoc khudy 16 gio trong khi quyén hydro & nhiét do moi
truong. Loc hdn hop phan ing va cd dich loc trong didu kién 4p sudt giam dé thu duge
hop chét néu & d& muc dudi dang chét rin mau hoi vang (4,20 g, higu sudt 96% trong
hai buéc): 'H-NMR (300 MHz, CDCls) 67,20-7,08 (m, 1H), 7,02-6,96 (m, 2H), 4,74-
4,52 (m, 2H), 3,95 (s, 2H), 3,63 (s, 2H), 3,38 (s, 2H), 2,75 (t, J = 7.1 Hz, 2H), 2,56-
2,45 (m, 1H), 1,13 (d, J= 6,7 Hz, 3H); MS (ES+) m/z 209,2 M + 1).
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Budc 3. Diéu ché 5-((2-flo-6-((3-metylazetidin-1-yl)metyl)benzyl)amino)-N-(4-
metoxybenzyl)-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit
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Dung dich chua (2-flo-6-((3-metylazetidin-1-yl)metyl)phenyl)metanamin (0,08
g, 0,37 mmol) trong dimetyl sulfoxit khan (3 mL) dugc bd sung N,N-
diisopropyletylamin (0,3 mL, 1,92 mmol) va 5-flo-N-(4-metoxybenzyl)-6-metyl-N-
(thiazol-4-yl)pyridin-2-sulfonamit (0,15 g, 0,37 mmol). Hon hop phan ung dugc gia
nhiét dén 125°C trong 16 gid. Sau khi 1am mat dén nhiét d6 mai trudng, hdn hop phan
ung duoc pha lodng bang etyl axetat (70 mL) va duoc rua bing dung dich amoni
clorua b3o hoa (20 mL), nudc mudi (20 mL), va dugc lam kho trén natri sulfat khan.
Loc va c¢d dich loc trong mdi truong chan khong tao ra phén cin, cin nay dugc tinh
ché bang phuong phép sdc ky cot, ria giai bang gradien etyl axetat tir 10 dén 100%
(chtra etanol 20% va amoni hydroxit 0,2%) trong heptan, @ thu dugc hop chit néu &
dé muc dudi dang chit rin mau vang nhat (hiéu suét khong duge xé4c dinh): MS (ES+)
m/z 582 (M + 1); MS (ES-) m/z 580 (M - 1).

Budc 4. Pidu ché 5-((2-ﬂo-6-((3-metylazetidin-l-yl)metyl)benzyl)amino)—6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit
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H6n hop cua 5-((2—ﬂo-6-((3-metylazetidin—l-yl)metyl)benzyl)amino)-N—(4-
metoxybenzyl)-6-mety1—N—(thiazol-4-yl)pyridin-2-sulfonamit (tr budc trude do) trong
1,2-dicloetan khan (2 mL) duogc bd sung axit trifloaxetic (1,0 mL). Hon hop phéan tmg
duoc khudy & nhiét o 65°C trong 16 gio va sau do dugc cd trong mdi truong chan
khong. Phan cin dugc tinh ché bang phuong phap HPLC didu ché pha dao, rira giai
bang gradien axetonitril tir 15% dén 60% trong nudc chira axit formic 0,5%, dé thu
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duoc hop chét néu & d& muc dudi dang chét rin khong mau (0,09 g, hiéu sudt 50%
trong 2 bude): 'H NMR (300 MHz, DMSO-ds) 58,84 (d, /= 2,2 Hz, 1H), 8,17 (d, /=
0,7 Hz, 1H), 7,71 (d, J= 8,5 Hz, 1H), 7,40-7,32 (m, 1H), 7,25-7,10 (m, 3H), 6,93 (d, J
= 2.2 Hz, 1H), 6,78-6,65 (m, 1H), 4,40 (s, 2H), 3,90 (s, 2H), 3,58 (t, /= 7,8 Hz, 2H),
3,04 (t, J= 7,8 Hz, 2H), 2,62-2,54 (m, 1H), 2,34 (s, 3H), 1,11 (d, /= 6,7 Hz, 3H); MS
(ES+) m/z 462,1 (M + 1); MS (ES-) m/z 460,1 (M - 1).

Vidu25

Téng hop mudi cia axit 5-((2-((7-azabixyclo[2.2.1]Theptan-7-yl)metyl)-6-
flobenzyl)amino)-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit trifloaxetic

\\ // /[ />
F;COOH

T

Budce 1. Diéu ché 2-((7-azabixyclo[2.2.1]heptan-7-yl)metyl)-6-flobenzonitril

G

//N

F

Dung dich chtta 2-(bromometyl)-6-flobenzonitril (13,90 g, 65,4 mmol) trong
N,N-dimetylformamit khan (120 mL) duoc bd sung 7-azabixyclo[2.2.1]Theptan
hydroclorua (8,70 g, 65,4 mmol) va kali cacbonat (18,0 g, 130,8 mmol) va hdn hop
phan mg dugc khudy ¢ nhiét d6 méi trudng trong 16 gio. Sau khi bd sung nude (100
mL), hén hop duoe chiét bing etyl axetat (2 x 100 mL). Lép hitu co két hop duge rira
béng nuée mudi (100 mL), duoc lam kho trén natri sulfat khan, va dugc loc. Co dich
loc trong diéu kién &p suat giam va tinh ché phén cin bang phuong phap sic ky cot,
rira giai bang gradien metanol tir 0 dén 5% trong diclometan, thu dugc hop chét néu &
dé muc dudi dang dAu mau hoi vang (5,30 g, hiéu suét 35%): MS (ES+) m/z 231,0 M
+1).
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Budc 2. Didu ché (2-((7-azabixyclo[2.2.1]heptan-7-yl)metyl)-6-flophenyl)-

metanamin

@N

NH,

F

Hdn hop ctia 2-(azetidin-1-ylmetyl)-6-flobenzonitril (5,30 g, 23,0 mmol) trong
metanol (100 mL) va duoc bd sung Raney-Nicken (4,0 g, 46,7 mmol). Huyén phu
duoc khir khi va dan loc bang hydro ba 14n. Hon hop phan tng duoc khudy trong khi
quyén hydro (50 psi - 0,34 MPa) & nhiét d0 mdi trudng trong 12 gid. Loc hdn hop
phan g va c6 dich loc trong diu kién 4p suit giam @ thu duoc hop chat néu & e
muc dudi dang diu mau vang (5,30 g, hiéu sudt 98%): "H NMR (400 MHz, CDCL) &
7,15-7,07 (m, 1H), 6,95 (t, J = 8,8 Hz, 2H), 3,87 (d, /= 1,9 Hz, 2H), 3,53 (s, 2H), 3,18
(dt, J = 4,5, 2,3 Hz, 2H), 2,47 (s, 2H), 1,73-1,65 (m, 4H), 1,29-1,23 (m, 4H); MS
(ES+) m/z 235,0 M + 1).

Budc 3. Didu ché 5-((2-((7-azabixyclo[2.2.1]heptan-7-y1)metyl)-6-ﬂ0benzyl)-
amino)-N—(4-metoxybenzyl)—6-metyl-N—(thiazol-4-yl)pyridin—Z-sulfonamit

\ 2

S
Fong 2R
F OMe

Tuén theo quy trinh nhu duge moé ta trong vi du 24, budc 2 va tao cac bién nhu
duoc yéu cau dé thay thé (2-flo-6-((3-metylazetidin-1-yl)metyl)phenyl)metanamin
béng (2—((7—azabixyclo[2.2.l]heptan-7-yl)metyl)-6-ﬂ0phenyl)metanémin, thu dugc
hop chét néu & d& muc dudi dang chét rin khong mau (0,5 g, hiéu suit 90%): 'H NMR
(300 MHz, CDCl3) 68,53 (d, J = 2,3 Hz, 1H), 7,60 (d, J = 8,5 Hz, 1H), 7,28-7,23 (m,
4H), 7,09-7,03 (m, 3H), 6,79-6,75 (m, 2H), 5,40 (dd, /= 1,9, 0,8 Hz, 1H), 5,10 (s, 2H),
4,52-4,51 (m, 2H), 3,76 (s, 3H), 3,58 (s, 2H), 3,26-3,23 (m, 2H), 2,35 (s, 3H), 1,84-
1,76 (m, 4H), 1,41-1,33 (m, 4H); MS (ES+) m/z 608,3 (M + 1), MS (ES-) m/z 606,3
M-1).

147



43001 148/215

Buéc 4. Pidu ché mudi ca axit 5-((2-((7-azabixyclo[2.2.1]heptan-7-yl)metyl)-
6-ﬂ0benzy1)amino)-6-metyl-N—(thiazol-4-yl)pyridin—2-sulfonamit trifloaxetic

\\ /, /[ />
F;COOH

&CQC

Tuén theo quy trinh nhu dugc mé ta trong vi du 24, bude 3, va tao c4c bién nhu
duoc yéu cdu dé thay thé 5-((2-flo-6-((3-metylazetidin-1-yl)metyl)benzyl)amino)-N-
(4-metoxybenzyl)-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit bang  5-((2-((7-
azabixyclo[2.2. 1]heptan-7-yl)metyl)-6-ﬂobenzyl)amino)-N—(4-metoxybenzyl)-6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit, thu dugc hop chdt néu & d& muc dudi
dang chét rén khong mau (0,27 g, hiéu suét 54%): '"H NMR (300 MHz, DMSO-ds) &
10,97 (s, 1H), 9,57-9,50 (m, 1H), 8,84 (d, J = 2,2 Hz, 1H), 7,72 (d, J = 8,5 Hz, 1H),
7,55-7,33 (m, 3H), 7,05 (d, J = 8,6 Hz, 1H), 6,93 (d, J = 2,2 Hz, 1H), 6,32-6,25 (m,
1H), 4,47-4,41 (m, 2H), 4,35 (d, J = 5,2 Hz, 2H), 4,18-4,13 (m, 2H), 2,31 (s, 3H),
2,22-2.14 (m, 2H), 1,97-1,88 (m, 2H), 1,79-1,64 (m, 4H); MS (ES+) m/z 488 (M + 1),
MS (ES-) m/z 486,2 (M - 1).

Céc vi du tir 26 dén 30

Theo cach tuong tu nhu duge mo ta trong cac vi du 21, 24 va 25, sit dung cac
nguyén li¢u duoc thé thich hop va cac hop chét trung gian, cac hop chat sau duoc diéu

ché:
Vidu .
) Tén hop chét MS (ES+) m/z 'H NMR

SO
(300 MHz, DMSO-ds) & 10,94
Mudi cua axit 5-((2- (br s, 1H), 10,12 (br s, 1H), 8,83
(azetidin-1- (d, J =122 Hz, 1H), 7,57 (d, J =
26 | ylmetyl)benzyl)amino)-6- 8,4 Hz, 1H), 7,45-7,37 (m, 1H),
ylmetyl)benzyl) ) 4301 (M + 1) ) (m, 1H)
metyl-N-(thiazol-4- 7.35-7,27 (m, 3H), 6,91 (d, J =
yl)pyridin-2-sulfonamit 2,2 Hz, 1H), 6,75-6,67 (m, 2H),
trifloaxetic 4,58-4,42 (m, 4H), 4,09 (s, 4H),

2,45-2,27 (m, 5H).
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Vidu .
. Tén hop chat MS (ES+) m/z "H NMR
sO
(300 MHz, DMSO-ds) 610,95 (s,
. ) 1H), 10,07 (br's, 1H), 8,83 (d, /=
Mudi cua axit  5-((2-
o 2,2 Hz, 1H), 7,57 (d, J = 8,5 Hz,
(azetidin-1-ylmetyl)-3-
27 _ 1H), 7,47-738 (m, 1H), 7,29-
flobenzyl)amino)-6-metyl- 4482 M+ 1)
i L 7,14 (m, 2H), 6,91 (d, J = 2,2 Hz,
N-(thiazol-4-yl)pyridin-2-
o : 1H), 6,79-6,70 (m, 2H), 4,64-
sulfonamit trifloaxetic
4,49 (m, 4H), 4,29-4,01 (m, 4H),
2,42 (s, 3H), 2,36-2,20 (m, 2H).
(300 MHz, DMSO-ds) & 10,93
. ) (br s, 1H), 8,83 (d, J = 2,2 Hz,
Mubi cua axit 5-((2-((zert-
_ 1H), 7,61-7,50 (m, 2H), 7,46-
butyl(metyl)amino)-
) 7,12 (m, 4H), 6,92-6,66 (m, 3H),
28 | metyl)benzyl)amino)-6-
. 4602 M+ 1) |4,88-4,68 (m, 1H), 4,64-4,48 (m,
metyl-N-(thiazol-4-
o ) 2H), 4,16-3,93 (m, 1H), 3,72-
yl)pyridin-2-sulfonamit
) ) 3,54 (m, 1H), 2,71-2,57 (m, 1H),
trifloaxetic
2,42 (s, 3H), 2,06-1,95 (m, 1H),
1,52-1,06 (m, 9H).
(300 MHz, DMSO-ds) 610,97 (s,
1H), 9,22 (br s, 1H), 8,83 (d, J =
Mubi cta axit 5-((2-flo-6- 2,2 Hz, 1H), 7,71 (d, J = 8,5 Hz,
((isopropyl(metyl)- 1H), 7,57-7,43 (m, 2H), 7,41-
29

amino)metyl)benzyl)amino)-
6-metyl-N-(thiazol-4-
yl)pyridin-2-sulfonamit

trifloaxetic

464,3 (M + 1)

7.33 (m, 1H), 7,04 (d, J = 8,7 Hz,
1H), 6,92 (d, J = 2,2 Hz, 1H),
6,28-6,22 (m, 1H), 4,59-4,19 (m,
4H), 3,68-3,57 (m, 1H), 2,62 (d, J
= 4,9 Hz, 3H), 2,31 (s, 3H), 1,25
(t, J=7,1 Hz, 6H).
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Vidu .
Tén hop chat MS (ES+) m/z "HNMR

(300 MHz, DMSO-ds) 510,97 (s,
1H), 9,97-9,96 (m, 1H), 8,83 (d, J
= 2,1 Hz, 1H), 7,71 d, J = 8,5
Hz, 1H), 7,55-7,43 (m, 2H), 7,37-
7,31 (m, 1H), 7,03 (d, J= 8,5 Hz,
4622 M+ 1) | 1H), 6,93 (d, J = 2,1 Hz, 1H),
6,25 (dd, J = 0,9, 0,7 Hz, 1H),
4,53-4,51 (m, 2H), 4,43-4,42 (m,

Mudi cta axit 5-((2-flo-6-
(pyrolidin-1-

30 | yimetyl)benzyl)amino)-6-
metyl-N-(thiazol-4-
yl)pyridin-2-sulfonamit

trifloaxetic
2H), 3,49-3,44 (m, 2H), 3,15-
3,09 (m, 2H), 2,30 (s, 3H), 2,03-
2,01 (m, 2H), 1,87-1,84 (m, 2H).
Vidu 31

Téng hop 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N-(thiazol-4-y1)-4-
(triflometyl)pyridin-2-sulfonamit

O e
N Ne_-S{ N
| ] o Es>
ﬁ =
. CF,
Bude 1. Diéu ché 2-(benzylthio)-5-flo-4-(triflometyl)pyridin

s
AN

=

CF;

Dung dich chia 2-clo-5-flo-4-(triflometyl)pyridin (2,90 g, 14,5 mmol) trong
dioxan khan (10 mL) va N,N-diisopropyletylamin (5,1 mL, 29,1 mmol) duoc bd sung
tris(dibenzylidenaxeton)dipaladi(0) (0,40 g, 0,44 mmol), Xantphos (0,40 g, 0,73
mmol) va benzyl mercaptan (1,71 g, 13,8 mmol). Hon hop phén tng duogc khur khi
béng nito va dugc gia nhiét dén 103°C trong 16 gio. Sau khi 1am mat dén nhiét do moi

trudng, hdn hop phan ung dugc pha loang bing etyl axetat (100 mL), dugc rira bang
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dung dich amoni clorua bdo hoa (3 x 30 mL), va dugc lam khé trén natri sulfat khan.
Loc va co dich loc trong mdi truong chan khong tao ra phén can, cin nay dugc tinh
ché bang phuong phép séc ky cot, rira giai bang gradien etyl axetat tir 5 dén 40% trong
heptan, dé thu dugc hop chét néu & dé muc dudi dang chét long khong mau (2,40 g,
hiéu sudt 60%): 'H NMR (300 MHz, CDCls) §8,51 (t, J= 0,5 Hz, 1H), 7,43-7,25 (m,
6H), 4,45 (s, 2H); MS (ES+) m/z 288,0 (M + 1).

Budc 2. Didu ché 5-flo-4-(triflometyl)pyridin-2-sulfonyl clorua

N O\\S,CI

N \
| ¢}
£

CF;

Dung dich dd dugc lam lanh chta 2-(benzylthio)-5-flo-4-(triflometyl)pyridin
(2,40 g, 8,35 mmol) trong axetonitril (40 mL), axit axetic (10 mL), va nudc (10 mL)
duoc bd sung 1,3-diclo-5,5-dimetylhydantoin (3,29 g, 67%, 16,7 mmol) vdi cac phan
nho & nhiét do 0°C. Hon hop phan tmg duoc khudy & nhiét do 0°C trong 2 gio, va
duoc ¢b trong moi trudong chan khong trong khi duy tri nhiét dd dudi 30°C. Phén cin
duoc nghién trong dietyl ete (100 mL), va chét rén duoc loc ra va dugce rira bang dietyl
ete (50 mL). Lop dietyl ete két hop duoc cb trong moi truong chan khong, Phan cin
thu dugc duoc tinh ché bing phuong phép sic ky cot, rira giai bang gradien etyl axetat
tr 5 dén 40% trong heptan, @ thu duoc hop chit néu & d& muc dudi dang chat 1ong
khoéng mau (1,00 g, hi€u sult 45%): '"H NMR (300 MHz, CDCls) 6 8,87 (s, 1H), 8,37
(dd, J=15,1, 0,3 Hz, 1H).

Budc 3. Didu ché rert-butyl ((5-flo-4-(triflometyl)pyridin-2-yl)sulfonyl)-
(thiazol-4-yl)carbamat

//—S
Nw/
(@)
W\ ,N O
F3C 2 ! T \‘<
O o

|
N
FN

Dung dich chita terz-butyl thiazol-4-ylcarbamat (1,09 g, 5,46 mmol) trong
tetrahydrofuran khan (40 mL) dugc bd sung dung dich lithi bis(trimetylsilyl)amit 1M
trong tetrahydrofuran (5,5 mL, 5,5 mmol) ¢ nhiét do -78°C. Hon hop phéan ung dugc
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khudy & nhiét d§ -78°C trong 20 phut, dé 4m dén nhiét d6 moi trudng va dugce khudy
trong 1 gid. Hon hop phan tng dugc lam lanh xubng -78°C, va sau d6 dung dich chira
5-flo-4-(triflometyl)pyridin-2-sulfonyl ~ clorua (1,20 g, 4,55 mmol) trong
tetrahydrofuran khan (5 mL) dugc bd sung timg giot. Hon hop phéan Gng dugc khudy &
nhidt d6 -78°C trong 30 phut, d& 4m dén nhiét do moi trudng, va duge khudy trong 16
gi0. Sau khi bd sung dung dich nudc amoni clorua bao hoa (50 mL), hdn hop dugc
chiét bang etyl axetat (3 x 50 mL). Pha hitu co két hop duoc rira bang nudce mudi (50
mL), duoc lam kho trén natri sulfat khan, va dugc loc. C6 dich loc trong mdi trudng
chan khong va tinh ché phan cén bing phuong phéap sic ky cdt, rira giai bang gradien
etyl axetat tr 5% dén 50% trong heptan, dé thu duoc hop chit néu & d& muc dudi dang
chit rn mau vang nhat (0,90 g, hidu suit 46%): 'H NMR (300 MHz, CDCL) & 8,81
(d, J=2,3 Hz, 2H), 8,53 (d, J = 5,3 Hz, 1H), 7,64 (d, J = 2,3 Hz, 1H), 1,29 (s, 9H);
MS (ES+) m/z 328,0 (M - 99).

Budc 4. Didu ché 5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N-(thiazol-4-
yl)-4-(triflometyl)pyridin-2-sulfonamit

o) H
N _N N
E\N NS \E\>
|/ o s
N
e CF3

Hon hop cta (2-(azetidin-1-ylmetyl)-6-flophenyl)metanamin (0,08 g, 0,39
mmol) trong N,N-dimetylformamit khan (3 mL) duoc bd sung NN-
diisopropyletylamin (0,2 mL, 1,4 mmol) va zerz-butyl ((5-flo-4-(triflometyl)pyridin-2-
yl)sulfonyl)(thiazol-4-yl)carbamat (0,15 g, 0,35 mmol). Hon hop phan tmg dugc gia
nhiét dén 50°C trong 16 gid. Sau khi lam mat dén nhiét do moi truong, hon hop phan
tmg dugc pha lodng bang etyl axetat (70 mL), dugc ria bang dung dich amoni clorua
bao hoa (20 mL) va nudc mudi (20 mL), va duoc 1am kho trén natri sulfat khan. Loc
va c6 dich loc trong moi truong chan khong tao ra phén cin,can nay dugc tinh ché
bang phuong phap HPLC diéu ché pha dao, rira giai bang gradien axetonitril tir 10%
dén 60% trong nudc chira axit formic 0,4%, dé thu duoc hop chit néu ¢ dé muc dudi
dang chét rdn khong mau (0,01 g, hiéu suat 4%): 'H NMR (300 MHz, DMSO-ds) 6
11,14 (br s, 1H), 8,86 (d, J = 2,2 Hz, 1H), 8,59-8,54 (m, 1H), 7,84 (s, 1H), 7,53-7,18
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(m, 4H), 7,01 (d, J = 2,2 Hz, 1H), 4,76-4,70 (m, 2H), 4,08-3,92 (m, 2H), 3,55-3,42 (m,
4H), 2,18-2,06 (m, 2H); MS(ES+) m/z 502,0 (M + 1), MS(ES-) m/z 500,1 (M - 1).

Vidu 32

Tbng hop mudi cua axit 5-((2-((tert-butyl(metyl)amino)metyl)benzyl)amino)-3-
flo-N-(6-flopyridin-2-yl)-6-metylpyridin-2-sulfonamit trifloaxetic

7
\J/ F o\\,/o@\
N PPN

N ONTUF
N
H CF5COOH

Budc 1. Diéu ché rert-butyl (2-clo-5-flopyridin-3-yl)carbamat

Cl

Dung dich chtta axit 2-clo-5-flonicotinic (35,11 g, 0,20 mol) trong zert-butanol
(100 mL) va toluen (100 mL) dugc bd sung trietylamin (30,0 mL, 0,21 mol) va
diphenylphosphoryl azit (48,0 mL, 0,22 mol). Hoén hop phan ung dugc gia nhiét &
nhiét d6 90°C trong 4 gid. Sau khi lam mat dén nhiét 46 moi trudng, hdn hop phéan
ung duoc pha lodng béang etyl axetat (400 mL), va duoc rira bang dung dich nudc natri
cacbonat 10% (3 x 100 mL) va nudc mudi (100 mL). Pha hitu co dugc lam kho trén
natri sulfat khan va duoc loc. Dich loc duge ¢d trong mdi truong chan khong va phan
can duoc tinh ché bang phuong phap sdc ky cot, rira giai béng gradien etyl axetat tlr 5
-dén 15% trong heptan, @2 thu duoc hop chit néu & d muc dudi dang chit ran khong
mau (47,0 g, hidu suit 85%): 'H NMR (300 MHz, CDCls;) & 8,42-8,36 (m, 1H),
7,91(d, J= 1,1 Hz, 1H), 7,04 (s, 1H), 1,53 (s, 9H).

Budc 2. Didu ché tert-butyl (5-flo-2-metylpyridin-3-yl)carbamat
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H3n hop ctia tert-butyl (2-clo-5-flopyridin-3-yl)carbamat (24,67 g, 0,10 mol),
axit metylboronic (12,0 g, 0,20 mmol) va kali phosphat triaxit (89.8 g, 0,40 mol) trong
toluen (250 mL) duoc bd sung nudc (25 mL). Hon hop duge phun nito trong 10 phut
va sau d6 san phim cong diclo[1,1°-bis(diphenylphosphino)-feroxen]paladi (II)
diclometan (4,0 g, 4,89 mmol) duoc bd sung. Hon hop phan ung dugc gia nhiét dén
100°C trong 16 gio. Sau khi lam mat dén nhiét 36 moi trudng, nude (150 mL) duoc bd
sung vao hdn hop. Lép hitu co duge tach, va 16p nude duoc chiét bang etyl axetat (2
x100 mL). Lép hitu co két hop duge rira bing nuée mubdi (100 mL), duge lam kho
trén natri sulfat khan, va duoc loc. Dich loc dugce ¢d trong moi truong chan khong va
phan cin duge tinh ché bang phuong phap sdc ky cot, rira giai bing gradien etyl axetat
tr 5 dén 20% trong heptan, dé thu duoc hop chit néu & d& muc dudi dang chét rin
khong mau (16,9 g, hiéu suit 74%): '"H NMR (300 MHz, CDCl;) 6 8,19-8,15 (m,1H),
8,04 (d, J=2,7 Hz, 1H), 6,40 (s, 1H), 2,47 (d, J= 1,1 Hz, 3H), 1,53 (s, 9H).

Budc 3. Didu ché tert-butyl (6-bromo-5-flo-2-metylpyridin-3-yl)carbamat

F

Z Br

ST
Sy

Dung dich chtta terz-butyl (5-flo-2-metylpyridin-3-yl)carbamat (14,5 g, 64,1
mmol) trong axetonitril (300 mL) dugc bd sung N,N-dimetylformamit khan (0,5 mL)
va N-bromosuxinimit (13,7 g, 76,9 mmol) va hdn hop phan tmg duoc gia nhigt dén
80°C trong 16 gio. Sau khi lam mat dén nhiét d6 moi truong, hon hop phan tmg duge
pha lodng bang etyl axetat (100 mL) va dugc ria bang dung dich amoni clorua bao hoa
(3 x 40 mL). Pha hitu co duoc lam khé trén natri sulfat khan, va dugc loc. Dich loc
duoc ¢co trong mdi truong chan khong va phan cin dugc tinh ché bang phuong phép
séc ky cot, rira giai bing gradien etyl axetat tir 10 dén 50% trong heptan, dé thu duoc
hop chit néu & d& muc dudi dang chit ran khong mau (14,0 g, hiéu suit 72%): 'H
NMR (300 MHz, CDCl3) 6 8,23 (d, J = 9,7 Hz, 1H), 6,39 (s, 1H), 2,46 (d, J=1,1 Hz,
3H), 1,54 (s, 9H).
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Budc 4. Didu ché zert-butyl (6-(benzylthio)-5-flo-2-metylpyridin-3-yl)carbamat

Dung dich chua fert-butyl (6-bromo-5-flo-2-metylpyridin-3-yl)carbamat (14,0
g, 45,9 mmol) trong dioxan khan (125 mL) duogc bd sung N, N-diisopropyletylamin (16
mL, 91,8 mmol), tris(dibenzylidenaxeton)dipaladi(0) (1,26 g, 1,38 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (0,80 g, 1,38 mmol) va benzyl mercaptan
(5,44 g, 43,6 mmol). Hon hop phan ung duge khir khi béng nito va dugc gia nhiét dén
103°C trong 16 gio trong éng bit kin. Sau khi lam mat dén nhiét 46 moi truong, hdn
hop phéan tng dugc pha lodng bang etyl axetat (150 mL), dugc rura bing dung dich
amoni clorua bdo hoa (3 x 50 mL), va dugc lam kho trén natri sulfat khan. Loc va co
dich loc trong mo6i truong chan khong tao ra phﬁn cdn, cin nay dugc tinh ché béng
phuong phéap sdc ky cot, rira giai béng gradien etyl axetat tir 10 dén 50% trong heptan,
dé thu duoc hop chit néu & d& muc dudi dang chét ran khoéng mau (15,1 g, hiéu sult
94%): 'H NMR (300 MHz, CDCL) 6 7,99-7,95 (m, 1H), 7,44-7,41 (m, 2H), 7,33-7,24
(m, 3H), 6,30 (s, 1H), 4,44 (s, 2H), 2,47 (d, J = 1,1 Hz, 3H), 1,55 (s, 9H); MS(ES+)
m/z 349,2 (M + 1), MS(ES-) m/z 347,1 (M - 1).

Buéc 5. Didu ché rert-butyl (6-(closulfonyl)-5-flo-2-metylpyridin-3-
yl)carbamat

\\S//O

o \
>Lo)ku h©

| Dung dich duoc lam lanh bang da chua rert-butyl (6-(benzylthio)-5-flo-2-
metylpyridin-3-yl)carbamat (40,0 g, 0,114 mol) trong axetonitril (1000 mL), axit
axetic (250 mL) va nudc (250 mL) duoc b6 sung ting phan 2,4-diclo-5,5-
dimetylhydantoin (74,0 g, 0,255 mol) trong 30 phut. Sau khi bd sung, hon hop phan
ung duoc khudy & nhiét do tir 0 dén 5°C trong 1 gid, va dugc cd trong mdi truong
chan khéng dudi 30°C dé loai bd axetonitril. Chét rin dugc gom bang cach loc va

duoc ria bang nude (3 x 200 mL); duoc lam khé trong moi truong chan khong dé thu
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duoc hop chit néu & dé muc dudi dang chét ran khong mau (28,0 g, hiéu suit 75%):
'H NMR (300 MHz, CDCls) § 8,56 (d, J= 11,9 Hz, 1H), 6,79 (s, 1H), 2,58 (d, J=10,7
Hz, 3H), 1,57 (s, 9H).

Budc 6. Didu ché rert-butyl (5-flo-6-(N-(6-flopyridin-2-yl)sulfamoyl)-2-
metylpyridin-3-yl)carbamat

F H
O N_ _N__F
S AN
O/\\l
SN 0
NN

0~ N
H

Hon hop cua fert-butyl (6-(closulfonyl)-5-flo-2-metylpyridin-3-yl)carbamat (2,0
g, 6,16 mmol) trong pyridin khan (5 mL) dugc bd sung 6-flopyridin-2-amin (0,70 g,
6,16 mmol). Hon hop phan ung duoc khudy & nhiét do mdi trudong trong 16 gio va sau
d6 dugc pha lodng béng etyl axetat (100 mL). Hon hop duogc ria bang axit clohydric
IN (2 x 20 mL), dung dich amoni clorua bdo hoa (2 x 30 mL), dugc lam kho trén natri
sulfat khan, va duogc loc. Dich loc dugc ¢d trong méi truong chén khoéng va phén can
duoc tinh ché bang phuong phap sdc ky cot, rira giai béng gradien etyl axetat tir 10 dén
70% trong heptan, dé thu dugc hop chét néu & d& muc dudi dang chit rin mau be
(0,45 g, hiéu suit 18%): "H NMR (300 MHz, CDCl;) & 8,39 (d, /= 11,9 Hz, 1H), 7,86
(d, J= 0,5 Hz, 1H), 7,70 (q, J = 8,0 Hz, 1H), 7,33 (dd, /= 8,0, 2,0 Hz, 1H), 6,64-6,60
(m, 2H), 2,45 (d, J= 0,7 Hz, 3H), 1,54 (s, 9H); MS(ES+) m/z 401 (M + 1), MS(ES-)
m/z399 (M - 1).

Budc 7. Didu ché 2-((fert-butyl(metyl)amino)metyl)benzonitril

N

-

Dung dich chita 2-(bromometyl)benzonitril (19,6 g, 100 mmol) trong dimetyl
sulfoxit (80 mL) duoc bd sung kali cacbonat (27,64 g, 200 mmol) va fert-
butylmetylamin (15,6 mL, 130 mmol). Hon hop thu duogc duoc khqu & nhiét d6 moi
truong trong 18 gio. Hon hop phén ung dugc pha loang bang dietyl ete (400 mL),
duoc ria bang nudc (3 x 100 mL), nude mubi (100 mL), duge lam khé trén natri

sulfat khan, va duoc loc. Dich loc duge c6 trong mdi trudng chan khong dé thu duoc
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hop chét néu & d2 muc dudi dang ddu mau vang nhat (20,0 g, hiéu suit 98%): 'HNMR
(300 MHz, CDCls) 67,69-7,51 (m, 3H), 7,33-7,27 (m, 1H), 3,74 (s, 2H), 2,11 (s, 3H),
1,17 (s, 9H).

Budc 8. Diéu ché 2-((fert-butyl(metyl)amino)metyl)benzaldehyt

EEF&

Dung dich chua 2-((tert-butyl(metyl)amino)metyl)benzonitril (9,50 g, 46,95
mmol) trong diclometan khan (100 mL) dugc bd sung dung dich 1,0M chia
diisobutylnhém hydrua trong toluen (60 mL, 60 mmol) & nhiét do -78°C. Hon hop
phan Ung dugc d& 4m 1én tir tir dén -30°C trong thoi gian 4 gio va duoc khudy & nhiét
do tir -30°C dén -20°C trong 5 gud. Sau do, hdn hop nay duoc bd sung dung dich nudc
bio hoa natri bicacbonat (50 mL) va hdn hop dugc khudy trong 1 gio. Hon hop dugc
chiét bing dietyl ete (2 x 200 mL), dugc rira bing nuée (50 mL) va nude mudi (50
mL), va duoc lam kho trén natri sulfat khan. Sau khi loc, dich loc duge c6 trong moi
truong chan khong va phan cin duge tinh ché bang phuong phap sdc ky cot, rira giai
bing gradien etyl axetat tir 10 dén 40% (chira trietylamin 1,0%) trong heptan, dé thu
dugc hop chit néu & d muc dudi dang dau mau vang nhat (2,96 g, hiéu suit 30%): 'H
NMR (300 MHz, CDCls) § 10,51 (s, 1H), 7,83-7,79 (m, 1H), 7,54-7,45 (m, 2H), 7,39-
7,32 (m, 1H), 3,90 (s, 2H), 2,01 (s, 3H), 1,15 (s, 9H).

Buéc 9. Pidu ché mudi cua axit 5-((2-((ferr-butyl(metyl)amino)metyl)-
benzyl)amino)—3-ﬂo-N—(6-ﬂ0pyridin—2-yl)-6-metylpyridin-2-sulfonamit trifloaxetic

| N N~ F
N
H CF;COOH

Dung dich chtra fert-butyl (5-flo-6-(N-(6-flopyridin-2-yl)sulfamoyl)-2-
metylpyridin-3-yl)carbamat (0,35 g, 0,88 mmol) trong diclometan khan (5 mL) duoc
bd sung dung dich 4M chuta hydro clorua trong dioxan (5 mL). Hon hgp phan Gng

duoc khudy ¢ nhiét do méi truong trong 16 gio, sau do hdn hop phan tng dugc co
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trong mdi truong chan khong. Phén cin duoc hoa tan trong tetrahydrofuran khan (5
mL) va hdn hop nay duoc bd sung 2-((tert-butyl(metyl)amino)metyl)benzaldehyt (0,25
g, 1,14 mmol) va titan (IV) isopropoxit (0,70 g, 2,46 mmol). Hon hop phan tmg duoc
khudy & nhiét d6 moi trudng trong 3 gio, sau d6 dung dich 1M chtra natri
xyanobohydrua trong tetrahydrofuran (2,32 mL, 2,32 mmol) duoc bd sung vao do.
Ho6n hop phan tng duge khudy & nhiét do moi trudong trong 16 gio. Hon hop phan tmg
duoc pha lodng bang etyl axetat (40 mL), dugc rira bing dung dich amoni clorua bao
hoa (10 mL), nudce mudi (10 mL), va duge 1ém4 kho trén natri sulfat khan. Loc va c6
dich loc trong moi truong chan khong tao ra phan can. Tinh ché phin cin bang phuong
phap HPLC didu ché pha dao, rira giai béng gradien axetonitril tir 10% dén 60% trong
nudc chtra axit trifloaxetic 0,1%, dé thu duoc hop chit néu & dé muc dudi dang chét
rén khong mau (0,01 g, hidu suit 1%): 'H NMR (300 MHz, DMSO-ds) 6 11,42 (s,
1H), 8,98-8,83 (m, 1H), 7,87-7,79 (m, 1H), 7,60-7,51 (m, 1H), 7,47-7,38 (m, 2H),
7,37-7,29 (m, 1H), 7,13-7,02 (m, 1H), 6,95-6,92 (m, 1H), 6,70 (dd, J = 8,0, 2,5 Hz,
1H), 6,61 (d, J = 13,0 Hz, 1H), 4,84-4,72 (m, 1H), 4,63-4,54 (m, 2H), 4,11-3,98 (m,
1H), 2,65 (d, J = 4,9 Hz, 3H), 2,36 (s, 3H), 1,46 (s, 9H); MS (ES+) m/z 490 M + 1),
MS (ES-) m/z 488,2 (M - 1).

Vidu 33

Téng hop mubi cua axit 5-((2-((azabixyclo[2,2,1]heptan-7-yl)metyl)-6-
ﬂobenzyl)amino)-3-ﬂo-6-mety1-N—(thiazol—4-yl)pyridin-2-sulfonamit trifloaxetic

F S
&N o\\S/’O /[ )
=z N N
I H

AN
H CF4COOH
F

Buéc 1. Diéu ché tert-butyl (5-flo-2-metyl-6-(N-(thiazol-4-yl)sulfamoyl)-
pyridin-3-yl)carbamat
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B6 sung thiazol-4-amin hydroclorua (1,24g, 9,05 mmol) vao hdn hop chira rert-
butyl (6-(closulfonyl)-5-flo-2-metylpyridin-3-yl)carbamat (2,45 g, 7,54 mmol) trong
pyridin khan (5 mL) tai nhiét 46 0°C. Hon hop phan tmg duoc khuéy tai nhiét d§ xung
quanh trong 16 gio, va sau d6 dugc pha loang bang etyl axetat (100 mL). Hon hop
duoc rira bang axit clohydric 1N (2 x 20 mL) va amoni clorua bao hoa (2 x 30 mL),
dugc 1am kho trén natri sulfat khan, va duoc loc. Phan loc dugc cd trong chan khong,
va phan cin dugc tinh ché bang k¥ thuat sdc ky cot, rira giai bang gradien etyl axetat tir
10 d&n 100% trong heptan, dé thu dugc hop chét néu & d& muc dudi dang chét rin mau
be (0,95 g, hidu suat 32%): 'HNMR (300 MHz, CDCl;) 6 11,48-11,45 (m, 1H), 8,77
(d, J=12,3 Hz, 1H), 8,31 (d, J = 11,9 Hz, 1H), 7,06 (d, /= 2,3 Hz, 1H), 6,61 (s, 1H),
2,39 (s, 3H), 1,52 (s, 9H); MS (ES+) m/z 389 (M + 1).

Budc 2. Didu ché 2-((7-azabixyclo[2,2,1]heptan-7-yl)metyl)-6-flobenzaldehyt

.

H
F

Lam theo quy trinh nhu duge mé ta trong vi du 32, bude 7 va tao ra cac bién thé
nhu dugc yéu cau d8 thay thé 2-((tert-butyl(metyl)amino)metyl)benzonitril bang 2-((7-
azabixyclo[2,2,1]heptan-7-yl)metyl)-6-flobenzonitril, hop chét néu & d& muc thu dugc
dudi dang dau mau vang nhat (1,30 g, hiéu suét 21%): 'TH NMR (300 MHz, CDCl3) 6
10,49 (s, 1H), 7,49-7,44 (m, 1H), 7,14-6,89 (m, 2H), 3,88 (s, 2H), 3,24-3,19 (m, 2H),
1,83-1,72 (m, 4H), 1,34-1,20 (m, 4H).

Budce 2. Didu ché mudi cua axit 5-((2-((azabixyclo[2,2,1]heptan-7-yl)metyl)-6-
flobenzyl)amino)-3 ~flo-6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit trifloaxetic

S
% L X8 L0
N S %
= N N
|N H
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Bb sung dung dich 4M chua hydro clorua trong dioxan (5 mL) vao dung dich
chita tert-butyl (5-ﬂo-2-mety1-6-(N—(thiazol-4-yl)sulfamoyl)pyridin-3-yl)carbamat
(0,55 g, 1,91 mmol) trong diclometan khan (5 mL). Hon hop phan tng duoc khudy tai
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nhiét do xung quanh trong 16 gid, sau do hdn hop phan tmg dugc cb trong chan
khong. Phin cin duoc hoa tan trong tetrahydrofuran khan (5 mL). 2-((7-
azabixyclo[2,2,1]heptan-7-yl)metyl)-6-flobenzaldehyt (0,58 g, 2,48 mmol)) va
titan(IV) isopropoxit (1,08 g, 3,82 mmol) dugc bd sung vao hdn hop nay. Hén hop
phan Umg duoc khudy tai nhiét d6 xung quanh trong 16 gio, va dung dich IM chua
natri xyanobohydrua trong tetrahydrofuran (6,0 mL, 6,00 mmol) dugc bd sung vao hon
hop d6. Hon hop phan tng dugc khudy tai nhiét do xung quanh trong 16 gid va hdn
hop dugc pha loang bing etyl axetat (40 mL), duoc rira bang dung dich amoni clorua
bdo hoa (10 mL) va nudc mudi (10 mL), va duoc lam kho trén natri sulfat khan. Loc
va cb dic phan loc trong chin khong tao ra phan cin. Tinh ché phan cin bing HPLC
pha dao didu ché, rira giai bang gradien axetonitril tir 10% dén 60% trong nuGc chira
axit trifloaxetic 0,1%, thu dugc hop chét néu & dé& muc dudi dang chét rin khong mau
(0,17 g, hiéu suét 54%): '"H NMR (300 MHz, DMSO-ds) 6 11,14 (s, 1H), 10,22-10,14
(m, 1H), 8,87 (t, J = 2,6 Hz, 1H), 7,53-7,45 (m, 2H), 7,39-7,31 (m, 1H), 6,94-6,88 (m,
2H), 6,83-6,77 (m, 1H), 4,54-4,45 (m, 2H), 4,40-4,29 (m, 2H), 4,17-4,09 (m, 2H), 2,27
(s, 3H), 2,23-2,13 (m, 2H), 2,06-1,95 (m, 2H), 1,80-1,57 (m, 4H); MS (ES+) m/z 506,2
(M + 1), MS (ES-) m/z 504,2 (M - 1).

Vi du 34-37

Trong cach thic nhu dugc md ta trong vi du 32 va 33, st dung cac nguyén li€u

ban dAu va hop chét trung gian dugc thé tuong tmg, cac hop chét sau duoc didu ché:

Vidu Tén hop chat MS (ES+) m/z 'H NMR
sb
34 | Mubi axit 5-((2-((tert- | 478,0 M+ 1) 'H NMR (300 MHz, DMSO-
butyl(metyl)amino)metyl)benzyl) ds) 611,06 (br s, 2H), 8,85 (d,
amino)-3-flo-6-metyl-N-(thiazol- J=2,1 Hz, 1H), 8,13 (s, 1H),
4-yl)pyridin-2-sulfonamit formic 7,35-7,19 (m, 4H), 7,11-7,04

(m, 1H), 6,88 (d, J = 2,1 Hz,
1H), 6,86-6,83 (m, 1H), 4,61-
4,58 (m, 2H), 3,89-3,62 (m,
2H), 2,34 (s, 3H), 2,19-2,02
(m, 3H), 1,20 (s, 9H).
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Vidu Tén hop chét MS (ES+) m/z "HNMR
s6
35 | Mubi axit 3-flo-5-((2-flo-6- | 482,01 (M+1) | (300 MHz, DMSO-ds) &
((isopropyl(metyl)- 11,15 (s, 1H), 9,43-9,36 (m,

amino)metyl)benzyl)amino)-6-
metyl-N-(thiazol-4-yl)pyridin-2-

sulfonamit trifloaxetic

1H), 8,87 (d, J = 2,2 Hz, 1H),
7,58-7,46 (m, 2H), 7,41-7,35
(m, 1H), 6,93 (dd, J = 13,9,
2,4 Hz, 2H), 6,58-6,54 (m,
1H), 4,56-4,20 (m, 4H), 3,67-
3,61 (m, 1H), 2,62 (d, J= 4,8
Hz, 3H), 2,25 (s, 3H), 1,31-
1,21 (m, 6H).

36 | Mudi axit  5-((2-bromo-3,6- | 492,8 M +1), | (300 MHz, DMSO-ds) &
diflobenzyl)amino)-3-flo-6- 4948 M +1) | 11,12 (s, 1H), 8,87 (d, J=2,2
metyl-N-(thiazol-4-yl)pyridin-2- Hz, 1H), 7,48-7,39 (m, 2H),
sulfonamit trifloaxetic 6,98 (d, J = 13,2 Hz, 1H),

6,91 (d, J=2,2 Hz, 1H), 6,62-
6,57 (m, 2H), 4,43-4,42 (m,
2H), 2,24 (s, 3H).

37 | Mudi axit 5-((2-((7- | 556,0 M+1) | (300 MHz, DMSO-ds) o

azabixyclo[2,2,1]-heptan-7-
yDmetyl)-3-(triflometyl)-
benzyl)amino)-3-flo-6-metyl-N-
(thiazol-4-yl)pyridin-2-sulfonamit

trifloaxetic

11,19-10,98 (m, 1H), 8.85 (d,
J =22 Hz, 1H), 8,14 (s, 1H),
7,56 (dd, J = 19,8, 7.6 Hz,
2H), 7,38 (t, J = 7,8 Hz, 1H),
7,31-7,26 (m, 1H), 6,88 (d, J
=22 Hz, 1H), 6,63 (d, J =
13,0 Hz, 1H), 4,83 (d, J = 5,7
Hz, 2H), 3,73 (s, 2H), 3,39-
3,28 (m, 2H), 2,41 (s, 3H),
1,76-1,65 (m, 4H), 1,33-1,27
(m, 4H).
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Vidu38

Téng hop 5-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)amino)-N-(6-flopyridin-2-
yl)-6-metylpyridin-2-sulfonamit

o H
O oo

B6 sung kali bis(trimetylsilyl)amit ran (0,24 g, 1,22 mmol) vao dung dich chira
(2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,24 g, 1,17 mmol) trong N,N-
dimetylformamit khan (3,0 mL) tai nhiét d6 xung quanh. Huyén phu dugc khudy trong
20 phut trude khi dung dich éh&a N-(2,4-dimetoxybenzyl)-5-flo-N-(6-flopyridin-2-yl)-
4-metylpyridin-2-sulfonamit (0,42 g, 0,97 mmol) trong N,N-dimetylformamit khan
(1,86 mL) duoc bd sung vao hon hop nay. Hon hop phan tmg dugc gia nhiét dén nhiét
do 80°C trong 6 gio. Sau khi lam mat dén nhiét do xung quanh, hdn hop phan ung
dugc pha lodng bang etyl axetat (150 mL). Pha hitu co dugc rua bang nude (3 x 50
mL), nudc mubi (50 mL), dugc lam khod trén magie sulfat, va duge loc. Co phén loc
trong chan khong va tinh ché phan cin bang k¥ thuat sic ky cot, rira giai bang gradien
etyl axetat 0-50% (chtra etanol 20% va amoni hydroxit 1%) trong heptan, thu duoc
hdn hop chira chit ddng phan ving dudi dang diu mau do. Phan can duoc hoa tan
trong diclometan (2 mL) va axit trifloaxetic (2 mL) va dugc khudy tai nhiét d6 xung
quanh trong 1 gio. Hon hop phén tmg dugc ¢ trong chan khong va phan cin duge
tinh ché bang k¥ thuat sic ky cot, rira giai bang gradien etyl axetat 20-90% (chura
trietylamin 5%) trong heptan, sau dé bang k¥ thuat sdc ky cot, ria giai bang gradien
etyl axetat 1-15% (chua etanol 20% va amoni hydroxit 1%) trong heptan, dé thu duoc
hop chit néu & dé& muc dudi dang chét rén khong mau (0,014 g, hiéu suit 3%): 'H
NMR (300 MHz, DMSO-ds) 6 11,20-11,15 (m, 1H), 8,14 (d, /= 2,7 Hz, 1H), 7,84-
7,75 (m, 2H), 7,36-7,29 (m, 1H), 7,21-7,11 (m, 2H), 6,98 (dd, J = 7.9, 2,1 Hz, 1H),
6,66 (dd, J = 7,9, 2,4 Hz, 1H), 6,32-6,26 (m, 1H), 4,56-4,53 (m, 2H), 3,70-3,67 (m,
2H), 2,48-2,40 (m, 4H), 2,11-2,09 (m, 3H), 1,71-1,63 (m, 4H); 9F NMR (282 MHz,
DMSO-ds) 5-69,3 (1F), -116,9 (1F); MS (ES+) m/z 474,1 (M + 1).
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Vidu 39

Tbéng hop mubi cta axit 5-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)amino)-6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit trifloaxetic

D X
S
N S, Y s
= \
NS
N~ N

H CF4CO,H
F

B6 sung (2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,19 g, 0,89 mmol)
va N, N-diisopropyletylamin (0,15 g, 1,12 mmol) vao dung dich chira tert-butyl ((6-flo-
2-metylpyridin-3-yl)sulfonyl)(thiazol-4-yl)carbamat (0,21 g, 0,56 mmol) trong N,N-
dimetylformamit khan (3,0 mL) va hdn hop phan tng duge khudy tai nhiét do xung
quanh trong 2 gio. Hon hop phan (mg dugc pha loang biang etyl axetat (100 mL), dugc
rira bang nudce (3 x 50 mL) va nude mudi (50 mL), va dugc lam kho trén magie sulfat.
Loc va ¢6 dac phﬁn loc trong chan khong thu dugc phﬁn cin, cin nay dugc tinh ché
bang k¥ thuat sdc ky cot, rira giai bang gradien etyl axetat 5-60% (chtra etanol 20% va
amoni hydroxit 1%) trong heptan. Phén cin d3 tinh ché duge hoa tan trong diclometan
(3 mL) va axit trifloaxetic (0,5 mL) va hdn hop phan tmg dugc khudy tai nhiét do xung
quanh trong 18 gid. C6 trong chan khong va tinh ché phan cin bing k§ thuat sic ky
cOt, rira giai bang gradien etyl axetat 10-75% (chta etanol 20% va amoni hydroxit 1%)
trong heptan, thu dugce hop chit néu & d& muc dudi dang chét ran khong mau (0,091 g,
hiéu sudt 24%): 'H NMR (300 MHz, DMSO-ds) 6 11,04-11,00 (m, 1H), 10,09-9,87
(m, 1H), 8,87 (d, /=2,2 Hz, 1H), 7,81-7,76 (m, 1H), 7,76-7,72 (m, 1H), 7,46-7,26 (m,
4H), 6,86 (d, J = 2,2 Hz, 1H), 6,36 (d, J = 8,9 Hz, 1H), 4,72-4,55 (m, 4H), 3,49-3,31
(m, 2H), 3,19-3,05 (m, 2H), 2,58 (s, 3H), 2,03-1,78 (m, 4H); MS (ES+) m/z 462,1 (M
+1).

Vidu 40

Tong hop mubi cta axit 6-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)amino)-N-(6-
flopyridin-2-yl)-2-metylpyridin-3-sulfonamit trifloaxetic
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CF4CO,H
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Buéc 1. Didu ché N-(2,4-dimetoxybenzyl)-6-flo-N-(6-flopyridin-2-yl)-2-

Meo\©;OMe
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B4 sung dung dich lithi bis(trimetylsilyl)amit 1M trong tetrahydrofuran (5,24

metylpyridin-3-sulfonamit

mL, 5,24 mmol) vao dung dich chira N-(2,4-dimetoxybenzyl)-6-flopyridin-2-amin
(1,26 g, 4,77 mmol) trong tetrahydrofuran khan (12,6 mL) tai nhiét do -78°C. Hon hop
phan mg dugc khudy tai -78°C trong 30 phut. Sau do, bd sung nhé giot dung dich
chira 6-flo-2-metylpyridin-3-sulfonyl clorua (1,0 g, 4,8 mmol) trong tetrahydrofuran
khan (2,7 mL) vao hdn hop trén tai nhiét do -78°C. Hon hop phan tmg dugc lam 4m
dén nhiét d6 xung quanh va dugc khudy trong 18 gio. Hon hop phéan tmg dugc pha
lodng bang etyl axetat (150 mL), va 16p hitu co dugc rira bang nudce mubi (3 x 50 mL),
duoc lam kho trén magie sulfat, va duoc loc. C6 ph?ln loc trong chin khong va tinh ché
phan cin bang k¥ thuat sic ky cot, ria giai bing gradien etyl axetat 5-50% trong
heptan, thu dugce hop chit néu & d& muc dudi dang dau mau vang (1,2 g, hiéu suét
57%): '"H NMR (300 MHz, CDCl3) 67,81 (dd, J = 8.5, 3,7 Hz, 1H), 7,70 (t, J = 8,1
Hz, 1H), 7,45-7,39 (m, 2H), 7,30-7,27 (m, 1H), 6,67 (dd, J = 8,0, 3,0 Hz, 1H), 6,38
(dd, J = 8,4, 2,4 Hz, 1H), 6,33 (d, /= 2,3 Hz, 1H), 5,15 (s, 2H), 3,77 (s, 3H), 3,66 (s,
3H), 2,55 (d, J=3,0 Hz, 3H).

Budc 2. Didu ché mudi cua axit 6-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)-
amino)-N-(6-flopyridin-2-yl)-2-metylpyridin-3 -sulfonamit trifloaxetic

H
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CF5CO,H
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B6 sung (2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,10 g, 0,48 mmol)
va N,N-diisopropyletylamin (0,10 g, 0,74 mmol) vao dung dich chira N-(2,4-
dimetoxybenzyl)-6-ﬂo-N—(6-ﬂopyridin-2-yl)-2-metylpyridin—3-sulfonamit 0,16 g,
0,37 mmol) trong N,N-dimetylformamit khan (2,0 mL) va hén hop phan tng duoc
khudy tai nhiét d6 xung quanh trong 1 gio. Sau do, hdn hgp phan tng dugc pha loadng
bang etyl axetat (150 mL), duoc rira bang nudc (3 x 50 mL), nude mudi (50 mL), va
duoc lam kho trén magie sulfat khan. Loc va cd dac phﬁn loc trong chan khong thu
duoc phan cin, cin nay dugc tinh ché bang k¥ thuat sdc ky cot, rira giai bang gradien
etyl axetat 15-25% (chtra etanol 20% va amoni hydroxit 1%) trong heptan. Phén cin
duoc hoa tan trong hon hop chira diclometan (2 mL) va axit trifloaxetic (2 mL) va hdn
hgp phén ing duoc khudy tai nhiét o xung quanh trong 2 gio. Sau do, hdn hop phan
tmg duoc c6 trong chan khong. Phén cin dugc hoa tan trong metanol (25 mL), hdn
hop duoc loc, va phan loc dugc cd trong chan khong. Tinh ché phan cin bang k¥ thuat
sic ky cot, ria giai bing gradien etyl axetat 25-100% (chia etanol 20% va amoni
hydroxit 1%) trong heptan, thu duge hop chét néu & dé muc dudi dang chat rin khong
mau (0,091 g, hiéu suét 36%): 'H NMR (300 MHz, DMSO-ds) 6 11,37 (s, 1H), 9,92-
9,85 (m, 1H), 7,91-7,76 (m, 3H), 7,49-7,29 (m, 3H), 6,82-6,79 (m, 1H), 6,69-6,65 (m,
1H), 6,44 (d, J = 9,0 Hz, 1H), 4,72-4,64 (m, 2H), 4,61-4,55 (m, 2H), 3,49-3,38 (m,
2H), 3,19-3,07 (m, 2H), 2,59-2,56 (m, 3H), 2,04-1,79 (m, 4H); MS (ES+) m/z 474,1
M + 1).

Vidu4l

Tbng hop mudi cla axit 5—((2-ﬂo-6-(pyrolidin—1-ylmetyl)benzyl)amino)-N-(6-
flopyridin-2-yl)-6-metylpyridin-2-sulfonamit trifloaxetic

B4 sung (2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,42 g, 2,0 mmol) va
N, N-diisopropyletylamin (0,33 g, 2,5 mmol) vao dung dich chta N-(2,4-
dimetoxybenzyl)-5-ﬂo-N—(6-ﬂ0pyridin-2—yl)-6-metylpyridin-2-sulfonamit (0,55 g,
1,26 mmol) trong dimetyl sulfoxit khan (6,3 mL). Hon hop phan ung duoc gia nhiét
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dén nhiét d6 130°C trong 18 gid. Sau khi 1am mat dén nhiét d6 xung quanh, hén hop
phan tng dugc pha lodng bang etyl axetat (100 mL), duoc rira bang nudc (3 x 50 mL),
nude mudi (50 mL), va dugc lam kho trén magie sulfat khan. Loc va c6 dac phan loc
trong chan khong thu dugc phﬁn cdn, cdn nay dugc tinh ché bing k¥ thuat sdc ky cot,
rira giai bang gradien etyl axetat 25-75% (chta etanol 20% va amoni hydroxit 1%)
trong heptan. Phin cin dugc hoa tan trong hdn hop chira diclometan (5 mL) va axit
trifloaxetic (5 mL). Hon hop phan tng dugc khudy tai nhiét o xung quanh trong 2 gio
va sau do duoc c6 trong chan khong, Phan cin duoc hoa tan trong metanol (25 mL),
duoc loc, va phén loc dugc ¢ trong chan khong. Tinh ché phén can béng k¥ thuat sdc
ky ct, rra giai bing gradien etyl axetat 25-100% (chira etanol 20% va amoni hydroxit
1%) trong heptan, thu dugc hop chit néu & d& muc dudi dang chét ran khong mau
(0,17 g, hiéu suit 21%): '"H NMR (300 MHz, DMSO-ds) 6 11,41-11,05 (m, 1H),
10,24-9,71 (m, 1H), 7,95-7,70 (m, 2H), 7,62-7,23 (m, 3H), 7,21-7,06 (m, 1H), 7,03-
6,93 (m, 1H), 6,75-6,60 (m, 1H), 6,41-6,25 (m, 1H), 4,69-4,20 (m, 4H), 3,62-2,82 (m,
4H), 2,32-2,21 (m, 3H), 2,06-1,70 (m, 4H); MS (ES+) m/z 474,1 (M + 1).

Vidu 42

Téng hop mudi cla axit 5-clo-6-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)amino)-
N-(6-flopyridin-2-yl)pyridin-3-sulfonamit trifloaxetic

H
O O, N__N__F
N N7 S\\ I AN
N
. Cl

CF4CO,H

Budce 1. Diéu ché 5-(benzylthio)-3-clo-2-flopyridin
Cla S\/©
P

F~ N
B& sung N,N-diisopropyletylamin (14 mL, 79,3 mmol) va benzylthiol (10,34
mL, 66,1 mmol) vao dung dich chra 5-bromo-3-clo-2-flopyridin (13,9 g, 66,1 mmol)
trong 1,4-dioxan khan (132 mL). Hon hop phan tmg dugce phun bang argon trong 20
phut. Sau do, bd sung tris(dibenzylidenaxeton)bispaladi (0,91 g, 3,61 mmol), va 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (2,30 g, 3,97 mmol) vao hdén hop d6 va
166



43001 167/215

hdn hop phan tmg duoc gia nhiét dén nhiét d6 hoi luu trong 3 gio. Sau khi lam mat
dén nhiét d6 xung quanh, hn hgp phéan ung dugc lc_)c. qua mot tAng d4t tao silic. Tang
loc duogc rira béng etyl axetat (2 x 75 mL), va phén loc da két hop duogc ¢d trong chin
khong. Tinh ché phin cin bing k¥ thuat sac ky cot, rira giai bang heptan, thu duoc hop
chit néu & d& muc dudi dang dau mau cam (16,1 g, hiéu sult 97%): MS (ES+) m/z 254
M+ 1).

Bude 2. Diéu ché 5-clo-6-flopyridin-3-sulfonyl clorua

@)
A\ /CI
O S
| o}
7
F N

B sung nuéc (22 mL) va axit axetic (28 mlL) vao dung dich chta 5-
(benzylthio)-3-clo-2-flopyridin (16,1 g, 64 mmol) trong axetonitril (391 mL) va hdn
hop dugc lam mat xubng 0°C. Sau do, bd sung 1,3-diclo-5,5-dimetylhydantoin (25,2 g,
128 mmol) vao hon hop d6 va hén hop phéan tng duoc khudy tai nhiét do 0°C trong 1
gid. Sau d6, hdn hop phan ung dugc lam 4m xubng nhiét do xung quanh va duoc
khudy trong 18 gid. Sau khi pha lodng bang etyl axetat (500 mL), hdn hop dugc rira
bang dung dich natri bicacbonat bdo hoa (3 x 100 mL), nudc (3 x 100 mL), va nuéc
mubi (100 mL). Pha hitu co dugc lam khé trén magie sulfat khan, duoc loc, va phén
loc duoc ¢c6 trong chan khong. Phén cin khong mau dugc st dung ma khong can tinh
ché thém (10,2 g, hiéu suét 69%): 'H NMR (300 MHz, DMSO-de) 6 8,82-8,79 (m,
1H), 8,48-8,44 (m, 1H).

Buéc 3. Didu ché 5-clo-N-(2,4-dimetoxybenzyl)-6-flo-N-(6-flopyridin-2-
yl)pyridin-3-sulfonamit

MeO OMe
(0)
\\S,N N\ F
NZYR
NS ‘ ° =
F
Cl

B sung dung dich lithi bis(trimetylsilyl)amit 1M trong tetrahydrofuran (9,6

mL, 9,6 mmol) vao dung dich chira N-(2,4-dimetoxybenzyl)-6-flopyridin-2-amin (2,0

g, 8,69 mmol) trong tetrahydrofuran khan (23 mL) tai nhiét d6 -78°C va hdn hop phan
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tmg duoc khudy tai -78°C trong 1 gio. Sau do, bd sung nhé giot dung dich chira 5-clo-
6-flopyridin-3-sulfonyl clorua (1,0 g, 4,8 mmol) trong tetrahydrofuran khan (5,0 mL)
vao hdn hop nay tai nhiét do -78°C. Hon hop phan tmg duge lam 4m dén nhiét do
xung quanh va dugc khudy trong 18 gio. B6 sung nuéc (60 mL) vao hdn hop phan ung
duoc va hdn hop duge chiét bang etyl axetat (2 x 100 mL). Cac 16p hitu co dugc rua
bang nude (3 x 50 mL), nude mudi (50 mL), va dugce lam kho trén magie sulfat khan.
Loc va cd dac phﬁn loc trong chén khong thu dugc ph?ln cin, c¢in nay dugc tinh ché
bing k¥ thuat sac ky cot, rira giai bang gradien etyl axetat 5-60% trong heptan, dé thu
duoc hop chét néu & @& muc dudi dang dau mau cam (0,40 g, hiéu suit 10%): MS

(ES+) m/z 478,2 (M + 23), 480,2 (M + 23).

Bude 4. Pidu ché mudi cia axit S5-clo-6-((2-flo-6-(pyrolidin-1-ylmetyl)-
benzyl)amino)-N-(6-flopyridin-2-yl)pyridin-3-sulfonamit trifloaxetic

o H
T\|:> \\S/N N\ F

N7 R
NS | © ‘ =
N
E Cl CF,COH

B4 sung (2-flo-6-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,29 g, 1,4 mmol) va
N, N-diisopropyletylamin (0,23 g, 1,75 mmol) vao dung dich chta 5-clo-N-(2,4-
dimetoxybenzyl)-6-ﬂ0-N—(6-ﬂopyridin-2-yl)pyridin-3-sulfonamit (0,4 g, 0,88 mmol)
trong N,N-dimetylformamit khan (4,3 mL) va hdn hop phan tng dugc khudy tai nhiét
do xung quanh trong 2 gio. Hon hop phan tng duoc pha lodng bang etyl axetat (125
mL), dugc rua bang nude (3 x 50 mL) nudce mubi (50 mL), va duge lam kho trén
magie sulfat khan. Loc va cd déc phén loc trong chan khong thu dugc phén cdn, can
nay duoc tinh ché bang k¥ thuat sdc ky cot, ria giai béng gradien etyl axetat 10-60%
(chtra etanol 20% va amoni hydroxit 1%) trong heptan. Sau d6, phan cin dugc hoa tan
trong hdn hop chtra diclometan (4 mL) va axit trifloaxetic (3 mL). Hon hop phéan tmg
duoc khudy tai nhiét d6 xung quanh trong 2 git va sau do dugc c6 trong chan khong.
Phén cin dugc tan bot bang metanol (3 x 25 mL), hdn hop duge loc, va phén loc duoc
cod trong chan khong. Tinh ché phan cin bang ky thuat sdc ky cot, rra giai bang
gradien etyl axetat 10-80% (chira etanol 20% va amoni hydroxit 1%) trong heptan, thu

duoc hop chit néu & d& muc dudi dang chét rén khong mau (0,27 g, hiéu suit 46%):
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'H NMR (300 MHz, DMSO-ds) & 11,63-11,08 (m, 1H), 10,18-9,64 (m, 1H), 8,54-
8,52 (m, 1H), 8,03-7,82 (m, 3H), 7,46-7,34 (m, 2H), 7,32-7,23 (m, 1H), 6,93-6,89 (m,
1H), 6,77-6,73 (m, 1H), 4,78-4,52 (m, 4H), 3,37-3,03 (m, 4H), 2,08-1,79 (m, 4H); MS
(ES+) m/z 494,0 (M + 1), 496,0 (M + 1).

Vidu43

Téng hop mudi cla axit 5-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)amino)-N-(6-
flopyridin-2-yl)-4-metylthiophen-2-sulfonamit trifloaxetic

S—NH
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H
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-

Bude 1. Diéu ché N-(6-flopyridin-2-yl)-4-metyl-5-nitrothiophen-2-sulfonamit

F
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O H

B sung cin than axit nitric dac (5,5 mL) va axit sulfuric dac (0,5 mL) vao dung
dich chtra 4-metylthiophen-2-sulfonyl clorua (13,9 g, 66,1 mmol) trong diclometan
khan (5,5 mL) tai nhiét d6 0°C. Hon hop phan ung duoc lam 4m dén nhiét do xung
quanh va dugc khudy trong 2 gid. Hon hop phan mg dugc pha lodng bang etyl axetat
(25 mL), va lam trung hoa cén than bang dung dich natri bicacbonat béo hoa (100
mL). Lop nudc duoc chiét bang etyl axetat (3 x 50 mL), va cac 16p hiru co da két hop
duoc rira bang dung dich natri bicacbonat bdo hoa (50 mL), nudc (50 mL), va nude
mudi (50 mL). Céc 16p hitu co duge két hop duoc lam kho trén magie sulfat khan,
duoc loc, va phén loc dugc ¢d trong chan khong. Phin cin duoc hoa tan trong
diclometan khan (20 mL) va b sung tir tir vao dung dich chua 6-flopyridin-2-amin
(1,5 g, 13,5 mmol) trong pyridin (20 mL) tai nhiét d6 0°C. Hon hop phan ung duogc
khudy tai nhiét do 0°C trong 3 gio. Sau do, hdn hop phan ung dugc pha lodng béng
etyl axetat (200 mL) va duoc ria béng axit clohydric 1M (3 x 50 mL), nuée (50 mL),

va nudc mudi (50 mL). Pha hitu co duoc lam kho trén magie sulfat khan, dugc loc, va
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phan loc dugc cd trong chan khong. Tinh ché phén can bang k¥ thuat sdc ky cot, ria
giai bing etyl axetat (chira 2-propanol 10% va trietylamin 10%) trong heptan, thu dugc
hop chit néu & d& muc duéi dang dau mau cam (1,75 g, hiéu suit 45%): 'H NMR (300
MHz, CDCL) & 7,51 (dt, J=9,1, 7,9 Hz, 1H), 7,31 (d, /= 0,4 Hz, 1H), 6,96 (ddd, J =
8,0,2,7,0,5 Hz, 1H), 6,28 (ddd, /= 7.8, 2,7, 0,5 Hz, 1H), 2,58 (d, /= 0,4 Hz, 3H), NH

khong dugc quan sat.
Budc 2. Pidu ché 5-amino-N-(6-flopyridin-2-yl)-4-metylthiophen-2-sulfonamit

NH,

“s
= F
.87 N=

B6 sung axit axetic bang (11 mL) va bot sat (1,5 g, 27,6 mmol) vao dung dich
chia N-(6-flopyridin-2-y1)-4-metyl-5-nitrothiophen-2-sulfonamit (1,75 g, 5,5 mmol)
trong etyl axetat (11 mL) va hdn hop phan tmg duoc khudy tai nhiét do xung quanh
trong 3 gid. Hon hop phan tmg dugc pha loang bang etyl axetat (200 mL) va dugc rira
bing dung dich natri bicacbonat 10% (50 mL), dung dich natri bicacbonat bao hoa (2 x
100 mL), nudce (50 mL), va nudce mudi (50 mL). Pha hitu co dugc lam kho trén magie
sulfat khan, duoc loc, va phén loc dugc c6 trong chén khong, Phén rén hoi nau thu
dugc duogc sir dung ma khong cAn tinh ché thém (1,2 g, hiéu suit 76%): 'TH NMR (300
MHz, CDCL) & 7,80-7,72 (m, 1H), 7,55-7,47 (m, 1H), 7,27-7,25 (m, 1H), 6,63 (dd, J
= 8.0, 2,4 Hz, 1H), 4,13-4,07 (m, 2H), 1,99 (s, 3H), NH khong dugc quan sat.

Bude 3. Didu ché 5-((2-bromo-6-flobenzyl)amino)-N-(6-flopyridin-2-yl)-4-

metylthiophen-2-sulfonamit

B4 sung 2-bromo-6-flobenzaldehyt (0,66 g, 3,24 mmol) vao dung dich chua 5-
amino-N-(6-flopyridin-2-yl)-4-metylthiophen-2-sulfonamit (0,62 g, 2,16 mmol) trong
axit trifloaxetic (5,5 mL) va hdn hop phan tng duoc khudy tai nhiét d§ xung quanh
trong 5 phut. Sau do, bd sung timg phan natri triaxetoxyborohydrua (0,82 g, 3,89
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mmol) trong 20 phut vao hdn hop nay. Hon hop phan tng duogc khudy trong 20 phut
tiép trudc khi duge pha loang bang etyl axetat (200 mL). Pha hitu co duge rira bing
dung dich natri bicacbonat bdo hoa (3 x 75 mL), nu6e (50 mL) nudce mubi (50 mL), va
duoc 1am kho trén magie sulfat. Loc va c6 dac phﬁn loc trong chan khong thu dugc
phan cin. Tinh ché phén cin bang k¥ thuat sac ky cot, rira giai béang etyl axetat (chira
2-propanol 10% va trietylamin 10%) trong heptan, thu dugc hop chét néu ¢ dé muc
dudi dang dau mau cam (0,37 g, hiéu suét 36%): MS (ES+) m/z 474,0 M + 1), 476,0
M+ 1).

Budce 4. Pidu ché mudi cua axit 5-((2-flo-6-(pyrolidin-1-ylmetyl)benzyl)-
amino)-N-(6-flopyridin-2-yl)-4-metylthiophen-2-sulfonamit trifloaxetic

S

I
. © CF3CO,H
(b _

B6 sung nude (1,2 mL) vao dung dich chta 5-((2-bromo-6-flobenzyl)amino)-N-
(6-flopyridin-2-yl)-4-metylthiophen-2-sulfonamit (0,37 g, 0,79 mmol) trong 1,4-
dioxan khan (6 mL) va hdn hgp duge phun bang argon trong 10 phut. Sau do, bd sung
kali triflo[(pyrolidin-1-yl)metyl]borat (0,30 g, 1,57 mmol), xesi cacbonat (0,77 g, 2,35
mmol), paladi axetat (0,018 g, 0,078 mmol), va di(1-adamantyl)-n-butylphosphin
(0,055 g, 0,16 mmol) vao hdn hop nay. Hén hop phan tng duge phun bang argon
trong 5 phut va sau d6 gia nhiét dén 90°C trong 18 gid. Sau khi lam mat dén nhiét &
xung quanh, hdn hop phan tng dugc pha lodng bing etyl axetat (200 mL). Pha hitu co
duoc rira bang dung dich amoni clorua bao hoa (3 x50 mL), nudce (50 mL), nude mudi
(50 mL), va dugc lam kho trén magie sulfat khan. Loc va co dac phén loc trong chan
khong thu duoc phﬁn cin, cdn nay dugc tinh ché béng HPLC pha déo diéu ché, rtra
giai bang gradien axetonitril 5 dén 95% trong nudc chira axit trifloaxetic 0,1%, dé thu
duoc hop chit néu & d& muc dudi dang chét ran khong mau (0,062 g, hiéu suit 13%):
'H NMR (300 MHz, DMSO-ds) § 11,13 (s, 1H), 9,80-9,74 (m, 1H), 7,86 (g, /=83
Hz, 1H), 7,52 (td, J = 7.9, 5,7 Hz, 1H), 7,45-7,43 (m, 1H), 7,38-7,32 (m, 2H), 6,97-
6,88 (m, 2H), 6,73 (dd, J = 7,9, 2,4 Hz, 1H), 4,51-4,47 (m, 2H), 4,36-4,31 (m, 2H),
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3,49-3,39 (m, 2H), 3,18-3,07 (m, 2H), 2,07-1,96 (m, 2H), 1,95-1,90 (m, 3H), 1,91-1,81
(m, 2H); MS (ES+) m/z 479,0 (M + 1).

Vidu 44

Tbng hop mudi cua axit 5-((3,6-diflo-2-(pyrolidin-1-ylmetyl)benzyl)amino)-N-
(thiazol-4-yl)imidazo[1,2-a]pyridin-8-sulfonamit trifloaxetic

Q,,

CF,COOH
Bude 1. Didu ché 2,6-diflopyridin-3-sulfonyl clorua.

0
ci
S

B4 sung dung dich 1,6M chira n-butyllithi trong hexan (18,7 mL, 30 mmol) vao
dung dich chua 2,6-diflopyridin (3,45 g, 30 mmol) trong tetrahydrofuran (60 mL) tai
nhiét do -78°C va hdn hop thu duge dugce khudy tai -78°C trong 45 phut. Sau do, hon
hop phan tmg duoc xur ly bang khi luu huynh dioxit bang cach tao bot qua hdn hop
trong 5 phat. Hon hop phan Gng dugc khudy tai -78°C trong 2 gid, va N-closuxinimit
(4,40 g, 33 mmol) dugc bd sung vao hdn hop nay. Hon hop phéan tmg dugc lam Am
dén nhiét d6 xung quanh, dugc khudy trong 16 gid, va sau d6 dugc dimng bing cach bd
sung nudc (75 mL). Ho6n hop duge chiét bang etyl axetat (2 x 100 mL) va cac 16p hitu
co duogc rira biang nudce mudi (50 mL) va dugc cb trong chan khong. Phan cin dugc
tinh ché bang k§ thuat sic ky cot, rira giai bing gradien etyl axetat 0-60% trong
heptan, dé thu duge hop chit néu & d muc dudi dang chét rin khong mau (2,51 g,
hiéu suét 39%): 'H NMR (300 MHz, CDCL) & 8,54 (td, J = 8,5, 6,7 Hz, 1H), 7,11
(dd, J = 8,4, 2,9 Hz, 1H); YF-NMR (282 MHz, CDCl3) 6-53,6 (d, J = 4,4 Hz), -55,2
(d, J=4,3 Hz).
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Buéc 2. Didu ché rert-butyl ((2,6-diflopyridin-3-yl)sulfonyl)(thiazol-4-
yl)carbamat

Bb sung dung dich 1,0M cha lithi bis(trimetylsilyl)amit trong tetrhydrofuran
(2,50 mL, 2,50 mmol) vao dung dich chua tert-butyl thiazol-4-ylcarbamat (0,46 g, 2.3
mmol) trong tetrahydrofuran khan (8 mL) tai nhiét d6 -78°C. Hon hop thu dugc duge
khqu tai -78°C trong 10 phut va sau d6 dugc lam 4m téi da dén 10°C. Sau dé, hdn
hop phan tng dugc lam lanh xubng -78°C 1an nita va dung dich chua 2,6-diflopyridin-
3-sulfonyl clorua (0,49 g, 2,3 mmol) trong tetrahydrofuran khan (5 mL) dugc bd sung
vao hdn hop nay. Hon hop phéan tmg duge lam Am dén nhiét do xung quanh, dugc
khudy trong 16 git, va sau d6 dugc dung bang cach bd sung dung dich amoni clorua
bio hoa (15 mL). Hén hop dugc chiét bang etyl axetat (2 x 20 mL) va cdc 16p httu co
duge rira bang nudc mubi (50 mL) va duge cd trong chén khong. Phén cin duoc tinh
ché bing ky thuat sdc ky cot, rira giai bang gradien etyl axetat 0-80% trong heptan, dé
thu dugc hop chit néu & d& muc dudi dang chit ran khong mau (0,16 g, hiéu suét

18%): MS (ES+) m/z 378,0 (M + 1).

Budc 3. Diéu ché 1-(2-bromo-3,6-diflobenzyl)pyrolidin

{0

F Br

=

Lam theo quy trinh nhu dugc mo ta trong vi du 21, budc 1 va thuc hién cac
bién thé khong quan trong nhu dugc yéu ciu dé thay thé N,2-dimetylpropan-2-amin
béng pyrolidin, hop chit néu & dé muc duge phén tach dudi dang chét rin khong mau

(1,30 g, hiéu sudt 45%): MS (ES+) m/z276,1 (M + 1), 278,1 (M + 1).
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Buéc 4. Diéu ché 3,6-diflo-2-(pyrolidin-1-ylmetyl)benzaldehyt oxim

Lam theo quy trinh nhu duge mé ta trong vi du 21, budce 2 va thuc hién cac
bién thé khong quan trong nhu duoc yéu ciu dé thay thé N-(2-bromo-3,6-diflobenzyl)-
N,2-dimetylpropan-2-amin béng 1-(2-bromo-3,6-diflobenzyl)pyrolidin, hop chét néu &
dé muc duoc phan tach dudi dang chét ran khong mau (1,30 g, hiéu suét dinh luong):
MS (ES+) m/z 241,2 M + 1).

Budce 5. Didu ché (3,6-diflo-2-(pyrolidin-1-ylmetyl)phenyl)metanamin

i

NH,
F
Lam theo quy trinh nhu duoc mé ta trong vi du 21, budc 3 va thuc hién céac
bién thé khoéng quan trong nhu dugc yéu chu dé thay thé 2-((tert-
butyl(metyl)amino)metyl)-3,6-diflobenzaldehyt oxim bing 3,6-diflo-2-(pyrolidin-1-
ylmetyl)benzaldehyt oxim, hop chit néu & dé muc duogc phan tach dudi dang dau

khoéng mau (1,10 g, hiéu suit 90%): MS (ES+) m/z 2272 M + 1).

Budc 6. Diéu ché rers-butyl ((6-((3,6-diflo-2-(pyrolidin-1-ylmetyl)benzyl)-
amino)-2-((2,4-dimetoxybenzyl)amino)pyridin—3-yl)sulfonyl)(thiazol-4-yl)carbamat.

//—S
N\/
o\
v.N__O
0 X 1K

| 0

B6 sung trietylamin (0,20 mL, 1,45 mmol), sau d6 la 2,4-dimetoxybenzylamin
(0,07 g, 0,42 mmol) vao dung dich chua tert-butyl  ((2,6-diflopyridin-3-
yl)sulfonyl)(thiazol-4-yl)carbamat (0,16 g, 0,42 mmol) trong dimetyl sulfoxit khan (2
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mL). Hon hop phan tmg duoc khudy tai nhiét d6 xung quanh trong 1 gio va (3,6-diflo-
2-(pyrolidin-1-ylmetyl)phenyl)metanamin (0,09 g, 0,42 mmol) dugc bd sung vao hdn
hop nay. Hon hop phan ung duoc khudy tai nhiét d xung quanh trong 16 git va sau
d6 duoc dimg bang cach bd sung nude (10 mL). Hoén hop duge chiét bang etyl axetat
(2 x 10 mL) va céc 16p hitu co duge rua bing nuée mubi (10 mL) va dugc cd trong
chan khong. Phan cin duge tinh ché bing k¥ thuat sac ky cot, rira giai béng gradien
etyl axetat 0-100% trong heptan, d2 thu dugc hop chat néu & @ muc dudi dang chét
rén khong mau (0,18 g, hiéu suit 62%): MS (ES+) m/z 731,2 (M + 1).

Bude 7. Didu ché 2-amino-6-((3,6-diﬂ0-2-(pyrolidin-l-ylmetyl)benzyl)amino)-
N-(thiazol-4-yl)pyridin-3-sulfonamit.

//—S
N _~
/3 Q. _NH
N X W\
F | =~
N N NH,
H
F

B4 sung axit trifloaxetic (1,5 mL) vao dung dich chira tert-butyl ((6-((3,6-diflo-
2-(pyrolidin-1-ylmetyl)benzyl)amino)-2-((2 ,4-dimetoxybenzyl)amino)pyridin-3-
yl)sulfonyl)(thiazol-4-yl)carbamat (0,18 g, 0,25 mmol) trong diclometan (1,5 mL) va
hdn hgp duge khudy tai nhiét do xung quanh trong 2 gio. Hon hop phan tng dugc co
trong chan khong va phan cin duge tinh ché bang k¥ thuat sdc ky cot, rira giai bing
gradien metanol 0-15% trong diclometan, dé thu duoc hop chit néu & d& muc dudi

dang chét rén khong mau (0,09 g, hiéu suat 75%): MS (ES+) m/z 481,1 (M + 1).

Buéc 8. Didu ché mubi cua axit 5-((3,6-diflo-2-(pyrolidin-1-ylmetyl)-
benzyl)amino)-N-(thiazol-4-yl)imidazo[1,2-a] pyridin-8-sulfonamit trifloaxetic

o)

\\S/ )\/S

\E:(\ \\/ CF4COOH

Dung dich chtra 2-amino-6-((3,6—diﬂo-2-(pyrolidin—l-ylmetyl)benzyl)amino)-
N-(thiazol-4-yl)pyridin-3-sulfonamit (0,09 g, 0,21 mmol) trong etanol (4 mL) duoc bd
sung 2-cloaxetaldehyt (50% dung dich trong nuéc, 0,2 mL, 1,8 mmol) va hén hop
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dugc gia nhiét dén nhiét d6 90°C trong 16 gio. Sau khi lam mat dén nhiét d6 xung
quanh, hdn hop phén tmg dugc ¢ trong chan khong va phan cin duoc tinh ché bang
HPLC pha dao didu ché, st dung axetonitril trong nugc chira axit trifloaxetic 0,1%
duéi dang dung moi rira gidi. Hop chit néu ¢ d& muc thu duoc dudi dang chét rin
khong mau (0,025 g, hiéu suét 24%): 'H NMR (300 MHz, DMSO-ds) 6 9,98-9,95 (br
s, 1H), 8,84 (d, J = 2,2 Hz, 1H), 8,33-8,31 (m, 2H), 8,12-8,09 (m, 1H), 7,93-7,92 (m,
1H), 7,56-7,51 (m, 2H), 7,07 (d, J = 2,2 Hz, 1H), 6,54-6,51 (m, 1H), 4,75-4,73 (m,
2H), 4,61-4,56 (m, 2H), 3,58-3,51 (m, 2H), 3,21-3,14 (m, 2H), 2,05-1,84 (m, 4H),
COOH khéng duogc quan sat; MS (ES+) m/z 505,2 (M + 1).

Vidu45

Téng hop 3-ﬂo—S-((2-ﬂo-6-((isopropyl(metyl)amino)metyl)benzyl)amino)-N—
(6-flopyridin-2-yl)-4-metylpyridin-2-sulfonamit

F H
\,\\l/ O\\S,N N_F
P = \ l
N
N\
H
F

Buéce 1. Diéu ché 2-(benzylthio)-3,5-diflopyridin

B sung N,N-diisopropyletylamin (1,9 g, 15,45 mmol), benzylthiol (0,64 g, 5,15
mmol), tris(benzylidenaxeton)dipaladi(0) (0,12 g, 0,13 mmol), va 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (0,15 g, 0,26 mmol) vao dung dich da loai
khi chtta 2-bromo-3,5-diflopyridin (1,0 g, 5,15 mmol) trong 1,4-dioxan khan (21 mL)
va hdn hop phéan tng duoc gia nhiét dén nhiét d6 100°C trong 18 gio. Sau khi lam mat
dén nhiét 46 xung quanh, hdn hop phan ing duoc loc qua tAng dét tao silic va phan loc
duogc ¢6 dudi diéu kién ap sudt giam. Tinh ché phﬁn can bang k¥ thuat sdc ky cot, ria
giai bang gradien etyl axetat 5 dén 70% trong heptan, thu dugc hop chit néu & dé muc
dudi dang dau mau vang (0,68 g, hi¢u sudt 55%): '"H NMR (300 MHz, CDCl3) ¢ 8,27
(d, J=2,3 Hz, 1H), 7,44-7,40 (m, 2H), 7,35-7,24 (m, 3H), 7,16-7,10 (m, 1H), 4,46 (s,
2H).
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Budc 2. Diéu ché 2-(benzylthio)-3,5-diflo-4-metylpyridin

B4 sung dung dich 1,6M chta n-butyl lithi (7,9 mL, 12,6 mmol) vao dung dich
chtta N,N-diisopropylamin khan (1,27 g, 12,6 mmol) trong tetrahydrofuran khan (36
mL) tai nhiét d¢ 0°C. Hon hop phan tmg dugc khuéy tai nhiét do 0°C trong 30 phut,
dugc lam mat xubng -78°C, va sau do duoc b sung tir tr vao dung dich chua 2-
(benzylthio)-3,5-diflopyridin (2,0 g, 8,4 mmol) trong tetrahydrofuran khan (10 mL) tai
nhiét d6 -78°C. Hon hop phan tng dugc khqu tai -78°C trong 30 phut, va iodometan
(1,252 g, 8,82 mmol) dugc bd sung vao hdn hop nay. Hon hop phan ung dugc khudy
tai -78°C trong 30 phut, va sau d6 duoc lam 4m dén nhiét d6 xung quanh trong subt 3
gidr. Sau d6, hdn hop phan tmg dugc dd vao hdn hop 1:1 chira amoni clorua béo hoa va
nude mudi (50 mL). Cac 16p duoc tach va 16p nude duge chiét bang etyl axetat (2 x 50
mL). Céc 16p hitu co dugce két hop dugc lam kho trén magie sulfat khan, duogc loc, va
phan loc duge cd trong chan khong. Tinh ché phan cin bang k¥ thuat sdc ky cot, ria
giai bang gradien etyl axetat 0 dén 10% trong heptan, thu dugc hop chét néu & dé muc
du6i dang diu mau vang (2,08 g, hiéu sudt 98%): "H NMR (300 MHz, CDCl) 9 8,18
(d, J=2,7 Hz, 1H), 7,47-7,40 (m, 2H), 7,34-7,23 (m, 3H), 4,45 (s, 2H), 2,25 (t, J= 1,7
Hz, 3H); MS (ES+) m/z 252,0 M + 1).

Budc 3. Diéu ché 3,5-diﬂo-N—(6-ﬂopyridin-2-yl)-4-metylpyridih—Z-sulfonamit

H
N \\S, N /N F
~ A\ |
NS l N
F F

B sung 1,3-diclo-5,5-dimetylimidazolidin-2,4-dion (5,69 g, 28,9 mmol) vao
hdn hop chira 2-(benzylthio)-3,5-diflo-4-metylpyridin (3,83 g, 15,2 mmol) trong
axetonitril (76 mL), nudc (4,2 mL), va axit axetic (5,4 mL) tai nhiét do 0°C. Hon hop
phan ung duoc khudy trong 20 phit tai nhigt d¢ 0°C va sau do duoc pha loing bing
etyl axetat (250 mL). L6p hitu co duoc rira bang natri bicacbonat bdo hoa (4 x 50 mL),

nuée (50 mL), nude mudi (50 mL), va dugc lam kho trén magie sulfat khan. Loc va cd
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dac phan loc duéi didu kién 4p suat giam thu dugc dau mau vang, dugc hoa tan trong
diclometan (25 mL). Hon hop dugc 1am mat xudng 0°C va dugc bd sung nho giot vao
hdn hop chira 6-flopyridin-2-amin (1,87 g, 16,72 mmol) trong pyridin (25 mL) tai
nhiét d6 0°C. Hon hop phan tmg dugc khudy tai nhiét 4 xung quanh trong 2 gio va
sau d6 dugc pha lodng bing etyl axetat (250 mL). Hoén hop duoc ria bang axit
clohydric 1M (4 x 75 mL), nudc (75 mL), nudce mubi (50 mL), va dugc lam kho trén
magie sulfat khan. Loc va c6 ddc phén loc dudi diéu kién 4p sudt giam thu dugc phﬁn
cdn, can nay duoc tinh ché bang k¥ thuét sic ky cdt, rira giai bing gradien etyl axetat
10 dén 100% (chta etanol 10% va trietylamin 10%) trong heptan, dé thu dugc hop
chit néu & d& muc dudi dang chat rdn mau vang (2,91 g, hiéu suit 63%): '"H NMR
(300 MHz, CDCL) § 8,26 (s, 1H), 7,40 (dt, /= 9,2, 7,9 Hz, 1H), 6,99 (ddd, J = 8,0,
2.8, 0,5 Hz, 1H), 6,21 (ddd, J = 7.8, 2,8, 0,5 Hz, 1H), 2,27 (t, J = 1,7 Hz, 3H), NH
khong dugc quan sat; MS (ES+) m/z 304,0 (M + 1).

BuGe 4. Didu ché 3,5-diflo-N-(6-flopyridin-2-yl)-N-(4-metoxybenzyl)-4-

HQ/OMe
0O
N \\S/N /N F
N N\ I
L °
F F

Bb sung para-metoxybenzyl clorua (4,07 g, 25,98 mmol) vao hdn hop chira

metylpyridin-2-sulfonamit

3,5-diflo-N-(6-flopyridin-2-yl)-4-metylpyridin-2-sulfonamit (6,56 g, 21,65 mmol), va
natri bicacbonat (4,36 g, 51,96 mmol) trong N,N-dimetylformamit khan (72 mL). Hon
hop phan tmg duoc gia nhi€t dén nhiét d6 50°C trong 5 git. Sau khi lam mat dén nhiét
d6 xung quanh, hdn hop phan tng duge pha lodng béang etyl axetat (300 mL), va pha
hitu co duoc ria bang dung dich amoni clorua bdo hoa (100 mL), nude (3 x 75 mL),
va nudc mudi (100 mL). Pha hitu co duoc lam kho trén magie sulfat khan, duoc loc,
va duge co trong chan khong. Tinh ché phan cin bang k¥ thuat sic ky cot, ria giai
bang gradien etyl axetat 10-70% trong heptan, thu duoc hop chat néu & dé muc duéi
dang dau mau vang (5,02 g, hiéu sult 55%): '"H NMR (300 MHz, CDCls) & 8,30 (s,
1H), 7,69 (q, J = 8,1 Hz, 1H), 7,37-7,30 (m, 3H), 6,82-6,79 (m, 2H), 6,70 (dd, J = 8,0,
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3,0 Hz, 1H), 5,17 (s, 2H), 3,77 (s, 3H), 2,32 (t, J = 1,8 Hz, 3H); MS (ES+) m/z 424.,0
M+ 1).

Budc 5. Didu ché 2-flo-6-((isopropyl(metyl)amino)metyl)benzonitril

B6 sung N-metylpropan-2-amin (40,2 mL. 385 mmol) vao dung dich chua 2-
(bromometyl)-6-flobenzonitril (75,0 g, 350 mmol) va N,N-diisopropyletylamin (73,2
mL, 421 mmol) trong tetrahydrofuran khan (1000 mL) & nhiét do -42°C. Hon hop
phan tmg duoc khqu tai nhiét 6 -42°C trong 4 gid va sau d6 tai nhiét do xung quanh
trong 60 gid. Hon hop phan tng dugc pha loing bang dietyl ete (500 mL) va dugc loc.
Phan loc duoc co trong chin khong va phan can dugc hoa tan trong etyl axetat (250
mL). Hon hop duge rua bang dung dich amoni clorua bdo hoa (2 x100 mL), nude
mudi (100 mL), va duge lam kho trén natri sulfat khan. Hon hop duoc loc va phén loc
dugc ¢d trong chan khong dé thu duoc hop chit néu & d& muc dudi dang dau mau hoi
d6 (72,3 g, hiéu suét dinh luong): "H NMR (300 MHz, CDClL3) 67,54 (td, J= 8,1, 5,7
Hz, 1H), 7,40-7,38 (m, 1H), 7,11-7,05 (m, 1H), 3,71 (s, 2H), 2,96 (7, J = 6,6 Hz, 1H),
2,17 (s, 3H), 1,11 (s, 3H), 1,09 (s, 3H); MS (ES+) m/z207,1 (M + 1).

Budc 6. Didu ché N—(2-(aminometyl)-3-ﬂobenzyl)-N—metylpropan—Z-amin

\‘/

_N

NH,
F

B6 sung dung dich chira 2-flo-6-((isopropyl(metyl)amino)metyl)benzonitril
(72,3 g, 350 mmol) trong metanol (600 mL) va amoni hydroxit chtta nudc duge ¢d (50
mL) vao binh chira niken Raney (10 g). Hdn hop phan tng dugc phun nito trong 10
phut va sau do bang hydro trong 10 phut. Sau do, hén hop phan tmg duoc khudy trong
1 atm hydro trong 72 gi0. Han hop duge phun nito trong 10 phit va duge loc qua dat
tao silic. Phén loc duoc cd trong chan khong @& thu duoc hop chét néu & d& muc dudi
dang diu mau do (68,0 g, hiéu suit 92%): 'H NMR (300 MHz, CDCls) 67,17-7,10 (m,
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1H), 7,06-6,91 (m, 2H), 3,86 (s, 2H), 3,58 (s, 2H), 3,00-2,87 (m, 1H), 2,57 (s, 2H),
2,06 (s, 3H), 1,09 (s, 3H), 1,07 (s, 3H); MS (ES+) m/z 211,1 (M + 1).

Buéc 7. DPidu  ché  3-flo-5-((2-flo-6-((isopropyl(metyl)amino)metyl)-
benzyl)amino)-N—(6-ﬂopyridin-Z-yI)-N—(4-metoxybenzyl)-4-metylpyridin—Z-sulfonamit

OMe

B& sung N-(2-(aminometyl)-3-flobenzyl)-N-metylpropan-2-amin (0,74 g, 3,54
mmol) vao hén hop chira 3,5-diflo-N-(6-flopyridin-2-yl)-N-(4-metoxybenzyl)-4-
metylpyridin-2-sulfonamit (1,0 g, 2,36 mmol), N, N-diisopropyletylamin (0,98 g, 7,55
mmol) trong dimety! sulfoxit khan (11,8 mL). Hon hop phan tng dugc phun bing khi
nito trong 5 phit va gia nhiét dén 130°C trong 18 gio. Sau khi lam mat dén nhiét do
xung quanh, hdn hop phan tng duge pha lodng bang etyl axetat (200 mL). Pha hitu co
duoc ria bang nuéce (4 x 75 mL), dung dich amoni clorua bdo hoa (2 x 75 mL), nude
mudi (100 mL), duoc lam kho trén natri sulfat khan, va duoc loc. Co phan loc trong
chin khéng va tinh ché phan cin bang k¥ thuat sdc ky cot, ria giai bang gradien etyl
axetat 5-65% (v6i isopropanol 10% va trietylamin 10%) trong heptan, thu dugc hop
chit néu & dé muc dudi dang dau mau vang (1,09 g, hiéu suat 75%): MS (ES+) m/z
614,0 M+ 1).

Buéc 8. Didu ché 3-flo-5-((2-flo-6-((isopropyl(metyl)amino)metyl)benzyl)-
amino)-N-(6-flopyridin-2-yl)-4-metylpyridin-2-sulfonamit

H
\r\‘l/ FO\\S,N/NF
pd 7\ |
AN
N\
H
F

B sung axit trifloaxetic (10 mL) vao dung dich chira 3-flo-5-((2-flo-6-
((isopropyl(metyl)amino)metyl)benzyl)-amino)—N—(6-ﬂopyridin-2-yl)-N—(4-
metoxybenzyl)-4-metylpyridin-2-sulfonamit (1,09 g, 1,78 mmol) trong 1,2-dicloetan
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(10 mL) duoc va dung dich duge khudy tai 60°C trong 2 gio. Hon hop phan ung duoc
c6 trong chin khong, va phan cin dugc hoa tan trong metanol (50 mL). Dung dich
metanol dugc loc qua tﬁng dat tao silic va dugc cb trong chan khong. Phan cin duoc
tinh ché bang k¥ thuét sic ky cot, rira giai bing gradien etyl axetat 20-100% (voi
isopropanol 10% va trietylamin 10%) trong heptan, dé thu duoc hop chit néu ¢ dé muc
dui dang chét rén khong mau (0,42 g, hiéu suit 48%): 'H NMR (300 MHz, DMSO-
de) 8 11,49-10,85 (m, 1H), 8,00-7,98 (m, 1H), 7,82 (q, J = 8,3 Hz, 1H), 7,40-7,32 (m,
1H), 7,28-7,16 (m, 2H), 6,93 (dd, J= 7.9, 2,1 Hz, 1H), 6,70 (dd, J = 8,0, 2,5 Hz, 1H),
6,62-6,58 (m, 1H), 4,55 (t, J = 5,1 Hz, 2H), 3,83-3,69 (m, 2H), 3,06-2,95 (m, 1H),
2,19-2,04 (m, 3H), 2,04-1,96 (m, 3H), 1,06-0,93 (m, 6H); MS (ES+) 494,1 m/z (M +
1).
Vidu 46

Téng hop mudi clia axit 5-((2-((tert—butyl(metyl)amino)metyl)benzyl)amino)-3-
flo-N-(isoxazol-3-yl)-6-metylpyridin-2-sulfonamit trifloaxetic

H
\'L/ NO\\S/N /N\
e N A\ LO
% C
N~ F
H

CF5COOH

Buéc 1. Didu ché tert-butyl (5-flo-6-(N-(isoxazol-3-yl)sulfamoyl)-2-
metylpyridin-3-yl)carbamat

\‘/ S

B6 sung 3-aminoisoxazol (0,39 g, 4,62 mmol) vao hdn hgp chua rert-butyl (6-
(closulfonyl)-5-ﬂ0-2-metylpyridin—3-yl)carbamat (1,0 g, 3,08 mmol) trong pyridin
khan (5 mL). Hon hop phan ting duge khudy tai nhiét 0 xung quanh trong 16 gio, va
sau d6 dugc pha lodng bang etyl axetat (100 mL). Hon hop duoc ria bang axit
clohydric IN (2 x 20 mL) va amoni clorua bdo hoa (2 x 30 mL), dugc lam kho trén

natri sulfat khan, va duoc loc. Phén loc duoc co trong chan khong, va phﬁn cin duoc
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tinh ché bang k¥ thuat sic ky cot, rira giai bing gradien etyl axetat 10 dén 100% trong
heptan, dé thu duoc hop chit néu & d& muc dudi dang chit rén mau be (hiéu suét

khong xac dinh): MS (ES+) m/z373 (M + 1).

Budce 2. Pidu ché 5-amino-3-flo-N-(isoxazol-3-yl)-6-metylpyridin-2-sulfonamit

hydroclorua

H
F O\\S,N /N\
“ o LO
SN HCI

H,N

B4 sung hydro clorua 4 N trong dioxan (30 mL) vao tert-butyl (5-flo-6-(N-
(isoxazol-3-yl)sulfamoyl)-2-metylpyridin-3-yl)carbamat va hdn hop phan tng duoc
khudy tai nhiét d6 xung quanh trong 4 gio. Hon hop duoc ¢d trong chan khong dé thu
duoc hop chit néu & d& muc dudi dang chit rén hoi nau (0,40 g, hiéu suét 42% trong 2

budc): MS (ES+) m/z 273 (M + 1).

Buée 3. Didu ché mubi coa axit S5-((2-((ferr-butyl(metyl)amino)metyl)-

benzyl)amino)-3-ﬂo-N—(isoxazol-3-yl)-6-metylpyridin—2-sulfonamit trifloaxetic

H
\)/ oK
N N S t/o
| 0 =
N~
H

CF5COOH

B6 sung titan(TV) isopropoxit (5,0 mL) vao hén hop chtta 5-amino-3-flo-N-
(isoxazol-3-yl)-6-metylpyridin-2-sulfonamit hydroclorua (0,40 g, 1,29 mmol) va 2-
((tert-butyl(metyl)amino)metyl)benzaldehyt trong tetrahydrofuran (5 mL) va hdn hop
phan tng dugc khudy tai nhiét d6 xung quanh trong 18 git. Sau d6 bb sung dung dich
1M chira natri xyanobohydrua trong tetrahydrofuran (5,0 mL, 5,0 mmol) vao hdn hop
nay va hdn hop phan tmg duoc khudy tai nhiét do xung quanh trong 5 gio. Hén hop
phan ung duoc diung bang cach bd sung dung dich nudc bdo hoa natri bicacbonat (50
mL) va duoc khudy trong 30 phut. Ho6n hop duge loc qua tAm dét tao silic va dugc rira
bang etyl axetat (100 mL). Phan loc duoc rira bang nuée (20 mL) va nudée mudi (20
mL), va dugc lam kho trén natri sulfat khan. Loc va co ddc ph?m loc trong chan khong
thu dwoc phan cin. Tinh ché phan cin bang HPLC pha dao diéu ché, rira giai bang
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gradien axetonitril 10% dén 60% trong nudc chira axit trifloaxetic 0,1%, thu duoc hop
chit néu & d& muc dudi dang chét rin khong mau (0,20 g, hiéu sult 27%): 'H NMR
(300 MHz, DMSO-ds) § 11,65 (s, 1H), 9,05-8,94 (m, 1H), 8,68 (d, J = 1,8 Hz, 1H),
7,58-7,54 (m, 1H), 7,44-7,39 (m, 2H), 7,36-7,31 (m, 1H), 7,17-7,11 (m, 1H), 6,61 (d, J
= 12,9 Hz, 1H), 6,34 (d, J = 1,8Hz, 1H), 4,78 (d, J= 13,5Hz, 1H), 4,67-4,51 (m, 2H),
4,10-4,00 (m, 1H), 2,68-2,61 (m, 3H), 2,38 (s, 3H), 1,46 (s, 9H); MS (ES+) m/z 462,1
M+1).

Vidu47

Téng hop mudi cta axit 5-((2-((7-azabixyclo[2,2,1]heptan-7-yl)metyl)-6-
ﬂobenzyl)amino)-N—(thiazol-4-y1)-6-(triﬂometyl)pyridin-Z-sulfonamit trifloaxetic

H
@ g
= \ N
|N\ois>
N >
H
F

CFs  cF,cOOH

Budce 1. Diéu ché 6-(benzylthio)-3-flo-2-(triflometyl)pyridin

e

N
N

CF4

BS sung 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (0,361 g, 0,625
mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,286 g, 0312 mmol), va benzyl
mercaptan (1,46 ml, 12,5 mmol) vao dung dich da loai khi chira 6-clo-3-flo-2-
(triflometyl)pyridin (2,50 g, 12,5 mmol) va N, N-diisopropyletylamin (1,71 mL, 18,8
mmol) trong dioxan khan (25 mL). Hon hop phéan tmg dugc gia nhiét trong nhiét do
hdi luu trong 16 gid, lam mat dén nhiét do xung quanh, va sau do dugc c6 trong chan
khong. Tinh ché phan cin bang k¥ thuat sic ky cot, ra giai bang gradien etyl axetat 0
dén 30% trong heptan, thu duogc hop chit néu & d& muc dudi dang d4u hoi vang (3,10
o, 86% hidu suét): MS (ES+) m/z 288,0 (M + 1).
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Budc 2. Didu ché 5-flo-6-(triflometyl)pyridin-2-sulfonyl clorua

\ 7/

S<
= l Cl

F N
CF;

B sung 1,3-diclo-5,5-dimetylhydantoin (3,08 g, 15,7 mmol) vao dung dich
chia 6-(benzylthio)-3-flo-2-(triflometyl)pyridin (1,50 g, 5,22 mmol) trong axetonitril
(20 mL), axit axetic (2,0 mL), va nuéc (2,0 mL) tai nhiét d6 0°C. Hdn hgp phan ung
duoc khudy tai nhiét d6 0°C trong 1,5 gid va sau d6 dugc pha loding bang etyl axetat
(550 mL). Hon hop dugc rira bing nuée mudi rat lanh (4 x 100 mL), dwoc lam kho
trén natri sulfat khan, va duoc loc. Co phan loc trong chén khong va tinh ché phan can
bang k¥ thuat sdc ky cot, rira giai bang gradien etyl axetat 0 dén 15% trong heptan, thu
duge hop chit néu & d& muc dudi dang chét ran khong mau (1,40 g, hiéu suit dinh
luong): 'H NMR (400 MHz, CDCls) 68,39 (dd, /= 8.7, 3,3 Hz, 1H), 7,96 (t, J = 8,6
Hz, 1H).

Buéc 3. Didu ché rerr-butyl ((5-flo-6-(triflometyl)pyridin-2-yl)sulfonyl)-
(thiazol-4-yl)carbamat

N=\

0.0
A
N o%o

CF;

Dung dich lithi bis(trimetylsilyl)amit 1M trong tetrahydrofuran (5,90 mL, 5,90
mmol) duoc bd sung dung dich 5-flo-6-(triflometyl)pyridin-2-sulfonyl clorua (1,30 g,
4,94 mmol) trong tetrahydrofuran khan (25 mL) tai nhiét d6 -78°C. Hon hop phan tmg
duoc 1am 4m dén 0°C, duoc khqu tai nhiét do 0°C trong 1 gio, va duge lam mat
xubng -78°C. Sau do6 b6 sung nhé giot dung dich chia 5-flo-6-metylpyridin-2-sulfonyl
clorua (0,98 g, 4,94 mmol) trong tetrahydrofuran khan (10 mL) vao hdn hop nay tai
nhiét d6 -78°C. Hon hop phan tmg dugc khqu tai nhiét do -78°C trong 1,5 gio, lam
Am dén nhiét d6 xung quanh, va duoc khudy trong 18 gio. Hon hop phan tng duoc ¢b
trong chan khong va phin cin duge hoa tan trong etyl axetat (50 mL). Hon hop duoc

rita bang dung dich amoni clorua bdo hoa (2 x 30 mL), nudc mudi (30 mL), dugc lam
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Kkho trén natri sulfat khan, va duoc loc. C6 phan loc trong chan khong va tinh ché phan
cin bing k¥ thuét séc ky cot, rira giai biang gradien etyl axetat 0 dén 50% trong heptan,
thu duoc hop chit néu & d& muc dudi dang chit rén khong mau (1,30 g, hiéu suét
61%): MS (ES+) m/z 428,0 (M + 1).

Bude 4. Didu ché rert-butyl ((5—((2-((7-azabixyclo[2,2,1]heptan-7-y1)metyl)—6-
ﬂobenzyl)amino)-6-(triﬂometyl)pyridin-2-yl)sulfonyl)(thiazol-4-y1)carbamat

%

\\\\N(>
} \/\ NN N

N, N-diisopropyletylamin (304 pL, 1,75 mmol) duoc bd sung dung dich chira
tert-butyl ((5-flo-6-(triflometyl)pyridin- -2-yl)sulfonyl)(thiazol-4-yl)carbamat (0,30 g,
0,70 mmol) va (2-((7-azabixyclo[2.2, 1]heptan-7 -yl)metyl)- -6- ﬂophenyl)metanamm
(0,197 g, 0,84 mmol) trong dimetyl sulfoxit khan (6 mL). Hon hop phan ung dugc gia
nhiét dén nhiét @6 110°C trong 16 gio va sau d6 dwoc lam mat dén nhiét do xung
quanh. Sau khi pha loang bing etyl axetat (20 mL), hdn hop duoc rira bang dung dich
amoni clorua bdo hoa (2 x 20 mL), nudce mubi (20 mL), dugc Jam kho trén natri sulfat
khan, va duoc loc. Co phﬁn loc trong chan khong va tinh ché phén can bang k¥ thuat
sdc ky cot, rira giai bang gradien etyl axetat 10 dén 80% (chtra etanol 20% va amoni
hydroxit 0,2%) trong heptan, thu duoc hop chit néu ¢ d& muc dudi dang dau khong
mau (0,15 g, hiéu suét 33%): MS (ES+) m/z 642,1 M + 1).

Bude 5. Diéu ché mudi clia axit 5-((2-((7-azabixyclo[2,2,1]heptan—7-y1)mety1)-
6—ﬂ0benzyl)amino)-N—(thiazol-4-yl)-6-(triﬂometyl)pyridin-Z-sulfonamit trifloaxetic

\\ \E \>
N N
Fs  cr,cooH

B sung axit triflroaxetic (2 mL) vao dung dich chira tert-butyl ((5-((2-((7-
azabixyclo[2,2, 1]heptan—7-yl)metyl)—6-ﬂobenzyl)amino)-6-(triﬂometyl)pyridin-Z-
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yl)sulfonyl)(thiazol-4-yl)carbamat (0,15 g, 0,23 mmol) trong diclometan (3 mL). Hon
hop phan ung dugc khudy tai nhiét d0 xung quanh trong 0,5 gio va sau dé dugce co
trong chan khong. Sau khi bd sung metanol (30 mL), hdn hop dugc loc va phan loc
duge cd trong chan khong. Tinh ché phan cin bang HPLC pha dao didu ché, rira giai
béng gradien axetonitril 10 dén 50% trong nude (chira axit trifloaxetic 0,1%), thu duoc
hop chét néu & dé muc duédi dang chit ran khong mau (0,056 g, hiéu sult 42%): 'H
NMR (300 MHz, DMSO-ds) 6 11,16 (s, 1H), 9.43 (s, 1H), 8,86 (d, J = 2,2 Hz, 1H),
8,01 (d, J = 8,9 Hz, 1H), 7,53-7,32 (m, 4H), 7,02 (t, J = 1,9 Hz, 1H), 6,95-6,90 (m,
1H), 4,63-4,61 (m, 2H), 4,39-4,36 (m, 2H), 4,16-4,15 (m, 2H), 2,23-2,17 (m, 2H),
1,95-1,88 (m, 2H), 1,80-1,65 (m, 4H); MS (ES+) m/z 542,1 M+ 1).

Vidu 48

Toéng hop 5-((2-((tert-butyl(metyl)amino)-metyl)—6-ﬂobenzyl)amino)-3-ﬂ0-6-
metyl-N—(thiazo1—4-y1)pyridin—2-sulfonamit

%&ﬁig

Budc 1. Didu ché 2—((tert—butyl(metyl)amino)metyl)-6-ﬂobenzaldehyt

Y

Dung dich chtra 2-((tert-butyl(metyl)amino)metyl)-6-ﬂ0benzonitril (26 g, 0,118
mol) trong axit formic (120 mL) va nudc (120 mL) dugc bd sung niken Raney (50 g,
0,85 mol). Phan tmg dugc gia nhiét tai nhiét d6 45°C trong 16 gio. Hon hop phan Ung
duoc lam mat dén nhiét d6 xung quanh, dugc loc qua dét tao silic, va duoc rira bang 2-
propanol (3 x 50 mL). Phan loc duoc c6 trong chan khong. Phén cin dugc 1am trung
hoa bang dung dich natri cacbonat béo hoa dén pH 10 va duoc chiét bang dietyl ete (3
x 500 mL). Lép hitu co két hop duge rira bang nude mubi (100 mL), dugc lam kho
trén natri sulfat khan, duoc loc, va duge cd trong chan khong. Khi dé tai -25°C trong

16 gid, diu mau vang nhat dugc héa cimg va chét ran thu dugc dugc tan bot trong
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heptan (50 mL) va dugc loc dé thu dugc 2-((fert-butyl(metyl)amino)metyl)-6-
flobenzaldehyt dudi dang chét rin khong mau (8,7 g, hiéu suit 33%). Dich cai dugc cd
va duoc tinh ché bing sic ky nhanh rira giai bing etyl axetat 10 dén 20% (chira etanol
20% va amoni hydroxit 0,2%) trong heptan, dé¢ tao ra 2-((fert-
butyl(metyl)amino)metyl)-6-flobenzaldehyt dudi dang chét rdn khong mau bb sung
(4,5 g, hidu suit 17%): 'H NMR (300 MHz, CDCl3) 6 10,53 (s, 1H), 7,57-7,45 (m,
2H), 7,06-6,99 (m, 1H), 3,91 (s, 2H), 2,09 (s, 3H), 1,15 (s, 9H).

Budc 2. Didu ché mubi thiazol-4-amin hydro clorua
NH,-HCI
7
\=N

B sung hydro clorua 4,0 M trong dioxan (550 mL) vao dung dich chua fert-
butyl thiazol-4-ylcarbamat (100 g, 0,50 mol) trong diclometan (700 mL). Sau khi
khudy tai nhiét do xung quanh trong 18 gio, phan ran duoc loc ra va dugce ria bang
diclometan (5 x 100ml) dé thu duoc thiazol-4-amin hydro clorua dudi dang chét rén
khong mau (64,6 g, hiéu suat 94%): '"H NMR (300 MHz, DMSO-ds) 6 11,57-1 1,40 (m,
3H), 9,18 (d, J = 2,2 Hz, 1H), 7,70 (d, J = 2,2 Hz, 1H).

Buéc 3. Didu ché tert-butyl (5-ﬂo-2-metyl-6-(N-(thiazo1—4-y1)sulfam0yl)-
pyridin-3-yl)carbamat

B6 sung ting phﬁn mubi thiazol-4-amin hydro clorua (15,3 g, 112,0 mmol) vao
dung dich chura fert-butyl (6-(closulfony1)-5-ﬂo-2-metylpyridin-3-yl)carbamat (28,0 g,
86,22 mmol) trong pyridin khan (180 mL) trong 30 phut tai nhiét d6 xung quanh. Sau
d6, hdn hop phan tmg duge khudy trong 17 gio tai nhigt do Xung quanh. Sau khi ¢d
trong chan khong, phan cgn duoc hoa tan trong N, N-dimetylformamit (100 mL) va
duoc bd sung tir tir vao dung dich amoni clorua 10% (1000 mL) bing cach khudy.
Phan rén duoc loc ra va dugc rira béng nude (3 x 200 mL). Sau do, phﬁn rén dugc tan
bot trong metanol (200 mL) dé thu dugc fert-butyl (5-flo-2-metyl-6-(N-(thiazol-4-

yl)sulfamoyl)pyridin-3-yl)carbamat dudi dang chét rdn mau nau (21,1 g, hiéu suit
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63%): 'H NMR (300 MHz, DMSO-ds) & 9,26 (s, 1H), 8,88 (d, J = 2.1 Hz, 1H), 8,08
(d, J=12,3 Hz, 1H), 6,99 (d, /= 2,1 Hz, 1H), 2,41 (d, J= 0,6 Hz, 3H), 1,48 (s, 9H);
NH khong dugce quan sat.

Budc 4. Diéu ché mudi 5-amino-3-flo-6-metyl-N-(thiazol-4-yl)pyridin-2-

sulfonamit hydro clorua

H
F O\\ _N =
X S\\ S
| 0O N
HN" Y
HCI

B sung hydro clorua 4,0 M trong dioxan (230 mL) vao fert-butyl (5-flo-2-
metyl-6-(N—(thiazol-4-y1)sulfamoyl)pyridin-3-yl)carbamat (35,6 g, 91,65 mmol) va
hdn hop phan tng duoc khudy tai nhiét do xung quanh trong 18 gio. Sau khi ¢6 trong
chan khong, phén can duoc tan bot trong toluen (200 mL) dé thu dugc mudi 5-amino-
3-ﬂo-6-mety1—N—(thiazol-4-y1)pyridin-2-sulfonamit hydro clorua dudi dang chét rin
mau nau (29,2 g, hiéu sudt 98%): '"H NMR (300 MHz, DMSO-dj) § 11,02 (s br, 1H),
8,85 (d, J= 2,1 Hz, 1H), 6,94 (s br, 3H), 6,87 (d, J=2,1Hz, 1H), 6,78 (d, J= 12,6 Hz,
1H), 2,20 (s, 3H).

Budc 5. Didu ché 5-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzy1)amino)-3-
ﬂo-6-metyl—N—(thiazo1—4-yl)pyridin—Z-sulfonamit

| FO\\HWA
N S &
X S
*%Q\ow
N/
H
F

B6 sung 2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzaldehyt (31,9 g, 142,86
mmol) va titan(IV) isopropoxit (132 mL, 445,85 mmol) vao huyén phu chira mudi 5-
amin0-3-ﬂo-6-metyl-N—(thiazol-4-y1)pyridin-2-sulfonamit hydro clorua ( 29,0 g, 89,27
mmol) trong tetrahydrofuran khan (140 mL). Sau khi khudy tai nhiét d6 xung quanh
trong 18 gio, natri xyanobohydrua (dung dich trong tetrahydrofuran 1 M, 270 mL, 270
mmol,) duoc bd sung vao hdn hop phan tmg trong 30 phut. Hdn hop phéan tng dugc
khudy tai nhiét do xung quanh trong 5 gio, va sau do dugc dung bing cach bd sung

dung dich natri bicacbonat béo hoa (100 mL). Sau khi khudy trong 1 gio, hdn hop
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duoc loc va phin rin duoc ria béang etyl axetat (5 x 300 mL). Phan loc duoc két hop
duoc rira bang dung dich amoni clorua béo hoa (200 mL), nudc mudi (100 mL), duoc
lam kho trén natri sulfat khan, va dugc loc. Phén loc dugc cd trong chin khong va
phan cgn dugc hoa tan trong N, N-dimetylformamit (100 mL) va duoc bd sung tur tir
vao nudc (2000 mL) béng cach khudy. Sau khi loc, chét rén va than thu duoc (~12g)
duoc gia nhiét trong etanol khan (2200 mL) tai nhiét do hdi luu trong 1 gio. Hon hop
duoc loc va phan cin duge rira béng etanol néng (200 mL). Phan loc duoc két hop
duoc gift tai nhiét d6 xung quanh trong 20 gio, va sau do dugc loc. Phéan rén thu dugc
duoc gia nhiét tai nhiét do hdi luu trong etanol khan (450 mL) trong 16 gid, sau khi
h¥n hop duoc lam mat dén nhiét d xung quanh va dugc loc. Hop chit néu & dé muc
thu dugc dudi dang chit rin khong mau (11,0 g, hiéu suat 25%): diiém néng chay.
188-190 (etanol); 'H NMR (300 MHz, DMSO-ds) 6 11,09 (s, 1H), 8,86 (d, J = 2,2
Hz, 1H), 7,32-7,11 (m, 4H), 6,89 (d, J = 2,2 Hz, 1H), 6,47 (d, J = 0,6 Hz, 1H), 4,47 (d,
J = 4,7 Hz, 2H), 3,64 (s, 2H), 2,22 (s, 3H), 1,99 (s, 3H), 1,07 (s, 9H); C NMR (151
MHz {1H, 19Fy, DMSO-ds,) 6161,4, 157,4, 153.1, 148,6, 147.8, 142,6, 139,5, 1294,
127.7, 127,1, 124,0, 114,7, 103,3, 102,1, 55,0, 53,1, 37,7, 34,8, 26,1, 20,7; MS (ES+)
m/z 496,1 (M + 1); MS (ES-) m/z 494,2 (M - 1).

Vidu 49

Téng hop 5-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-6—
xyclopropy1-3—ﬂo-N—(thiazol—4-yl)pyridin—Z-sulfonamit

H
,N
\
O
\N

Bude 1. Bidu ché rert-butyl (2,6-diclo-5-flopyridin-3-yl)carbamat

Cl

B4 sung trietylamin (67,0 mL, 0,48 mol) va diphenylphosphoryl azit (88,0 mL,
0,40 mmol) vao dung dich chira axit 2,6-diclo-5-flonicotinic (78,0 g, 0,37 mol) trong
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tert-butanol (300 mL) va toluen (200 mL). Han hop phan tng dugc gia nhiét ¢ 50°C
trong 16 gid. Sau khi lam mat dén nhiét do xung quanh, hdn hop phan ung duge pha
lodng bang dietyl ete (800 mL), duoc ria bang dung dich natri cacbonat 10% chira
nuée (3 x 100 mL), va nude mudi (100 mL). Pha hitu co dugc lam kho trén natri sulfat
khan va duoc loc. Phan loc duge c6 trong chan khong va phén can duoc tai két tinh tir
metanol (200 mL) dé thu duoc hop chét néu & dé& muc dudi dang chét rin khong mau
(71,0 g, hiéu suit 68%): 'H NMR (300 MHz, DMSO-ds) 6 9.23 (s, 1H), 8,27 (d, J =
9.6 Hz, 1H), 1,47 (s, 9H).

Bude 2. Didu ché tert-butyl (6-clo-2-xyc10pr0py1-5-ﬂopyridin—3-yl)carbamat

Hon hop chira axit tert-butyl (2,6-diclo-5-flopyridin-3-yl)carbamat (24,2 g,
0,086 mol), xyclopropylboronic (8,9 g, 0,104 mmol) va kali phosphat ba lan (58,4 g,
0,26 mol) trong toluen (400 mL) va nudc (40 mL) duoc thdi bang nito trong 10 phut,
sau khi san phdm cOng diclo[l,l’-bis(diphenylphosphino)—feroxen]paladi(H)
diclometan (3,5 g, 4,2 mmol) duge b6 sung. Hon hop phéan tmg duoc gia nhiét dén
nhiét do 90°C trong 16 gid. Sau khi lam mat dén nhiét d6 xung quanh, nudc (150 mL)
dwoc bd sung vao hdn hop. Lop hitu co duge tach, va 16p nudc dugc chiét bang etyl
axetat (2 x150 mL). Lép hitu co két hop duoc rira bing nude mubi (100 mL), duge
lam kho trén natri sulfat khan, va duogc loc. Phan loc duge cd trong chan khong, va
phan cin dugc tinh ché bang k¥ thuét sdc ky cot, rira giai bang gradien etyl axetat 5
dén 10% trong heptan, dé thu duoc hop chét néu & dé muc dudi dang chét rén khong
mau (15,7 g, hiéu sudt 63%): 'H NMR (300 MHz, CDCls) 6 8,24 (d, /= 9,9 Hz, 1H),
6,84 (s, 1H), 1,87-1,74 (m, 1H), 1,53 (s, 9H), 1,05-0,86 (m, 4H); MS (ES+) m/z 287,1
M +1),289,1 M+ 1).

Budc 3. Didu ché fers-butyl (6-(benzylthio)-2-xyclopropyl-5-flopyridin-3-

yl)carbamat
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B6 sung tris(dibenzylidenaxeton)dipaladi(0) (2,5 g 2,73 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (3,16 g, 5,46 mmol) va benzyl mercaptan
(6,2 mL, 0,052 mol) vao dung dich chira tert-butyl (6-clo-2-xyclopropyl-3-flopyridin-
3-yl)carbamat (15,7 g, 0,0547 mol) trong dioxan khan (100 mL) va NN-
diisopropyletylamin (19,1 mL, 0,109 mol). H6n hop phan Gng dugc phun nito trong 10
phut, va sau d6 gia nhiét dén 110°C trong 50 gid trong bng bit kin. Sau khi lam mat
dén nhiét do xung quanh, hdn hop phén tng duoc pha loang bing etyl axetat (400
mL), dugc rira bang dung dich amoni clorua bao hoa (3 x 100 mL), va dugc lam kho
trén natri sulfat khan. Loc va co dac phén loc trong chan khong thu duoc phﬁn cidn, cadn
nay dugc tinh ché bang cach tai két tinh tir etyl axetat va heptan dé thu dugc hop chit
néu & d& muc dudi dang chét ran mau vang nhat (14,6 g, hiéu suat 71%): '"H NMR
(300 MHz, CDCls) 6 8,01-7,86 (m, 1H), 7,41-7,21 (m, 5H), 6,67 (s, 1H), 4,41 (s, 2H),
1,94-1,84 (m, 1H), 1,55 (s, 9H), 1,08-0,95 (m, 4H); MS (BS+) m/z 375,1 M+ 1).

Buéc 4. Didu ché tert-butyl (6-(closu1fonyl)-2-xyclopropyl-S-ﬂopyridin—3-
yl)carbamat

B4 sung 1,3-diclo-5,5-dimetylhydantoin (23,0 g, d9 tinh khiét 67%, 78,2 mmol)
theo phan nho vao dung dich da Jam lanh chua tert-butyl (6-(benzylthio)-2-
xyclopropyl-5 ~flopyridin-3-yl)carbamat (14,6 g, 38,9 mmol) trong axetonitril (360
mL), axit axetic (100 mL), va nudc (100 mL) tai nhiét do 0°C trong 20 phut. Sau khi
khudy & nhiét d 0°C trong 30 phit, hén hop phan tng duoc co trong chan khong dé
loai bo axetonitril trong khi giit nhiét d6 dudi 30°C. Phan rén duoc loc ra, dugc rua
bing nudc nude (3 x 100 mL), va lam kho trong chan khong dé thu duoc hop chit néu

& d& muc dusi dang chat ran khong mau (11,7 g, hi¢u sut 85%): 'H NMR (300 MHz,
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CDCl) § 8,50 (d, J = 11,7 Hz, 1H), 7,24 (s, 1H), 1,90-1,81 (m, 1H), 1,56 (s, 9H),
1,16-1,10 (m, 4H).

Budc 5. Didu ché rert-butyl (2-xyclopropy1—5—ﬂo—6-(N—(thiazol-4—yl)sulfamoyl)—
pyridin-3-yl)carbamat
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Bd sung timg phﬁn mudi thiazol-4-amin hydro clorua (6,0 g, 43,52 mmol) vao
dung dich chira fert-butyl (6-(closulfonyl)-2-xyclopropy1—5-ﬂo-pyridin—3-yl)carbamat
(11,7 g, 33,35 mmol) trong pyridin khan (100 mL) trong 30 phut tai nhiét do xung
quanh. Sau khi bd sung, hon hop phan tng duoc khudy trong 6 gid, va dugc cd trong
chan khong dén gan kho. Phén cin duge hoa tan trong N, N-dimetylformamit (100 mL)
va dugc bd sung tlr tir vao dung dich amoni clorua 10% (800 mL) bang cach khudy.
Phén rén duoc thu gom bang cach loc, dugc rira bang nudce (3 x 200 mL), va duge lam
khod trong chan khong dé thu dugc hop chéit néu & dé& muc dudi dang chét rdn mau nau
(11,6 g, hidu suit 83%): "H NMR (300 MHz, DMSO-ds) 6 11,4 (s, 1H), 9,52 (s, 1H),
8,91 (d, J=2,1 Hz, 1H), 8,03 (d, /= 12,0 Hz, 1H), 6,90 (d, J=2,1 Hz, 1H), 2,35-2,25
(m, 1H), 1,48 (s, 9H), 0,86-0,79 (m, 2H), 0,67-0,61 (m, 2H).

Budc 6. Didu ché mudi 5-amino-6-xyclopropyl-3-ﬂo-N-(thiazol-4-yl)pyridin—Z-
sulfonamit hydro clorua
R
l X S\b @s

N
H,NT Y

HCI
Bb sung hydro clorua 4,0 M trong dioxan (80 mL) vao tert-butyl (6-
(closulfonyl)-2-Xyclopropyl-5-ﬂo-pyridin—3-yl)carbamat (11,6 g, 27,98 mmol) va hén
hop phan tmg duoc khudy tai nhiét d6 xung quanh trong 18 gio. Co trong chan khong
va tan bot phén can trong toluen (100 mL) hop chét néu & dé muc di thu dugce dudi

dang chét rin mau nau (9,8 g, hiéu suit 99%): 'H NMR (300 MHz, DMSO-ds) 6 11,1
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(s, 1TH), 10,01-8,98 (m, 3H), 7,29-7,10 (m, 1H), 6,81-6,74 (m, 2H), 3,55-1,94 (m, 1H),
0,96-55 (m, 4H).

Budc 7. Didu ché 5-((2-((lert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)—6-
Xyclopropy1-3-ﬂo-N—(thiazol-4-yl)pyridin-Z—sulfonamit

\// E O\H
3
N S/%\
7 \ S
|N\O N=/
NN
H
F

BS sung 2-((tert-butyl(metyl)amino)metyl)-6—ﬂ0benzaldehyt (1,87 g, 8,01
mmol) va titan(IV) isopropoxit (8,0 mL, 27,3 mmol) vao huyén phu chua mudi 5-
amino-6-xyclopropyl-3—ﬂo-N-(thiazol-4-yl)pyridin—2-sulfonamit hydro clorua (1,75 g,
4,98 mmol) trong tetrahydrofuran khan (20 mL). Sau khi khudy tai nhiét d6 xung
quanh trong 20 gid, natri xyanobohydrua (dung dich 1 M trong tetrahydrofuran, 16
mL, 16,0 mmol) dugc bd sung trong 30 phit. Hon hop phan tng dugc khudy trong 5
giv, va sau d6 dugc dung bing cach bd sung dung dich natri bicacbonat bao hoa (10
mL). Sau khi khudy trong 1 gio, hdn hop duoc loc va phan rin dugc rira bing etyl
axetat (5 x 50 mL). Phan loc dugc két hop duge cd trong chan khong. Sau do6, phan
cin dugc hoa tan trong N,N-dimetylformamit (30 mL) va duogc bd sung tir tir vao
amoni clorua bdo hoa (200 mL) trong khi khudy. Chit rén thu duogc duoc thu gom
béng cach loc. Phan rdn duogc gia nhiét & nhiét do hoi luu trong etanol khan (200 mL)
vé6i than (3,0 g) trong 3 gid, sau d6 duge loc. Phan cin duoc rira bang etanol noéng (100
mL) va phan loc dugc két hop duoc giit tai nhiét do xung quanh trong 20 gio. Sau khi
loc, hop chat néu & dé muc thu dugce duéi dang chét rin khong mau (0,86 g, hiéu suét
33%): 'H NMR (300 MHz, DMSO-ds) 6 11,10 (s br, 1H), 8,87(d, J = 2,1 Hz, 1H),
7,36-7,08 (m, 4H), 6,81-6,72 (m, 2H), 4,45 (d, /= 6,0 Hz, 2H), 3,64 (s, 2H), 2,01-1,88
(m, 4H), 1,05 (s, 9H), 0,77-0,70 (m, 2H), 0,66-0,61 (m, 2H); MS (ES+) m/z 522,2 (M
+1).

Thir nghiém sinh hoc
Céac k¥ thuét khac nhau la da biét trong linh vuc k¥ thuét nay dé thr nghiém

hoat tinh cua hop cht theo sang ché hodc x4c dinh do hoa tan ctia ching trong ta duoc
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duoc dung da biét. Dé sang ché dugc mo ta trong ban mo ta nay co thé duoc hidu day
da hon, thir nghiém sinh hoc tiép theo duoc néu. Can hiéu ring cac vi du chi nham
muc dich minh hoa va khéng duoc hiéu 13 lam giéi han pham vi cla sang ché theo
cach bat ky.

Vi du sinh hoc 1

Thir nghiém dién sinh ly (thtr nghiém in vitro)

Miéng kep dién thé cho phép do truc tiép va dinh luong khéi kénh natri c6 cong
dién 4p (Nay’s), va cho phép xdc dinh su phu thudc vao thoi gian va dién thé cta khbi
duoc hidu 14 lign két khac voi trang thai nghi, mo, va trang thi khong hoat dong cua

kénh natri (Hille, B., Journal of General Physiology (1977), 69: 497-515).

Tht nghiém dién sinh 1y kep dién ap rap ndi duge thuc hién trén hop chit dai
dién theo sang ché sir dung té bao than phoi thai & nguoi (HEK), dugc chuyén nhiém
vinh vién bing vecto biéu hién chtta cADN c6 chiéu dai day di ma héa cho tiéu don vi
a kénh natri & ngudi mong mudn, dugc phat trién trong moi trudng nudi ciy chira FBS
10%, PSG 1%, va 0,5 mg/mL G418 tai nhiét d6 37°C voi CO2 5%. Céc té bao HEK
dugc sir dung dé ghi dién sinh ly (EP) c6 s6 lugng 16i vao it hon 40 d6i voi toan bo thir
nghiém va dugc sit dung trong 3 ngay tir lac phu. ¢cADN Nayl,1, Nayl,5 va Narl,6
(NM_001165964 (SCN1A), NM_000335 (SCN3A) va NM 014191 (SCN8A), tuong
ung) duoc biéu hién 6n dinh trong cac té bao HEK-293.

Dong dién natri dugc do bang cach st dung k¥ thuét kep rap ndi trong toan bd
cAu hinh t& bao st dung kep dién &p duoc tu dong hoa PatchXpress hodc sit dung thu
cdng may Kkhuéch dai Axopatch 200B (cong cu Axon) hodc Model 2400 (hé théng A-
M). Quy trinh kep dién 4p thi cong nhu sau: micropipet béang thuy tinh bosilicat dugc
danh bong bang ltra dén dudng kinh dau nhon thu duoc dién tro béng 2-4 Mohm trong
dung dich lam viéc. Pipet dugc lap day bang dung dich bao gdm: NaCl 5 mM, CsCl 10
mM, CsF 120 mM, CaCl, 0,1 mM, MgCL 2 mM, HEPES 10 mM, EGTA 10 mM; va
duge didu bién dén do pH 7,2 bang CsOH. Dung dich bén ngoai ¢ cac thanh phan
sau: NaCl 140 mM, KC1 5 mM, CaCl, 2 mM, MgClz 1 mM, HEPES 10 mM; va duoc
didu chinh dén &6 pH 7.4 bang NaOH. Trong mét vai thir nghiém, natri bén ngoai
dugc lam giam bang cach thay thé déng mol bang cholin. Nong d6 mol trong dung
dich trong CsF va ngoai NaCl duoc didu chinh dén 300 mOsm/kg va 310 mOsm/kg
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bang glucoza, tuong ng. Toan bo cdc ban ghi dugc thuc hién tai nhiét do xung quanh
trong bé v6i thé tich 1a 150 pL. Dong natri doi chimg dugce do trong DMSO 0,5%. Cac
hop chat d6i chung va hop chat dai dién theo sang ché dugc 4p dung vao hé théng tdm

truyén dich van 4 pinch hoac 8 pinch do ALA Scientific Instruments san Xuat.

Céc dong dién dugc ghi tai 40 kHz tAn s6 léy mau, duoc loc tai 5 Hz, va luu trit
bang cach st dung Digidata-1322A giao dién tuong tw/ky thuat sb véi phin mém
pClamp (Axon Instruments). Dong dién trg bu duoc ap dung (60-80%). Céc té bao bi
tir chéi néu céc dong dién hin thi dbi chimg dién ap khong ddy du (nhu duoc danh gid
bdi quan hé IV trong qué trinh hoat héa nho giot). Tt ca cac sb lidu thdng ké trong thir

nghiém nay dugc dua ra dudi dang gia tri trung binh + SD.

Dién thé mang duge duy tri ¢ dién 4p ma tai d6 su bt hoat ctia kénh dugc hoan
thanh. Sau d6, dién 4p dugc giam trd lai dién ap rat 4m (Vhold = -150mV) trong 20 ms
va sau d6 xung thr nghiém duoc ap dung dé dinh lugng hop chat phong bé. Thoi gian
t4i cuc ngan 20 ms du dai dé cac kénh khong c6 hop chét phuc hdi hoan toan sau qua
trinh bét hoat nhanh chéng, nhung cac kénh lién két hop chét phuc hoi cham hon dé su
phuc hdi khong déng ké c6 thé xay ra trong khoang thoi gian nay. Mirc phan trim
giam trong dong dién natri rira troi ctia hop chét duoc coi 1a phan tram phong bé kénh
natri.

Hop chit dai dién theo sang ché, khi duoc thir nghiém trong thir nghiém nay,
thé hién ICso nhu duoc trinh bay bén dudi trong bang 1 sau vi du sinh hoc 2.

Vi du sinh hoc 2

Thir nghiém dong natri (thir nghi¢m in vitro)

Tht nghiém dong natri nay st dung thuéc nhuém ANG?2 nhay véi natri, c6 thé
thAm théu qua té bao @ dinh luong dong ion natri qua kénh natri dugc duy tri trong
trang thai mé bang cach sit dung bd didu hoa kénh natri. Thir nghiém dong natri higu
suét cao nay cho phép dinh hinh nhanh chéng va xac dinh dic tinh cta chét phong bé
kénh natri.

No6i chung, té bao Trex HEK293 duoc truyén nhiém mdt cach dn dinh véi vecto
biéu hién cam tmg chita cADN c6 dd dai dy di ma héa cho tieu don vi o kénh natri &

ngudi mong muon va véi vecto bieu hién chirta cADN c6 do dai day du méa héa cho
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tiéu don vi f1. Dong té bao biéu hién kénh natri dugc gdy cam Ung bang tetraxyclin
(1pg/mL) va dat trén dia 384 giéng phu PDL voi mat do 1a 25K-30K té bao/giéng
trong moi truong nudi chy (DMEM, chia FBS 10% va L-glutamin 1%). Sau khi 0 qua
dém (37°C, CO, 5%), mdi truong nudi cdy dugc loai b va té bao duoc tai voi thude
nhudém ANG?2 5uM trong khoang tir 1-1,5 gid trong chat dém 1 (NMDG 155 mM, KCl
5 mM, CaCl, 2 mM, MgCl 1 mM, HEPES 10 mM, glucoza 10 mM, dugc didu bién
bing Tris dén do pH 7,4). Thudc nhudm tiép cén duge loai bo va té bao duoc 1 voi
hop chét thtr nghiém trong 1 gio trong chit dém 1 chura (cac) bd diéu hoa kénh natri &
nhiét 46 phong. Hamamatsu FDSS uCell duoc st dung dé thuc hién bd sung chit dém
thr thach Na/K véi ty 18 1:1 (NaCl 140 mM, HEPES 20 mM, CaCl, 1 mM, KCI 15
mM, MgCl, 1 mM, glucoza 10 mM, duoc diéu bién bang Tris dén do pH 7,4) va dong
thoi doc cac tAm & bude séng kich thich 530 nm budce song phét xa dat & 558 nm. Muc
phan tram Gc ché dong ion natri duge tinh toan cho mdi hop chat thir nghiém & mdi

ndng d6 thir nghiém dé x4c dinh gia tri ICso.

Hop chit dai dién theo sang ché, khi duoc thir nghiém trong thu nghiém nay,
thé hién 4i luc déi véi trang théi bi bit hoat ctia Nay1,6, Nay1,5 va Nayl,1 nhu dugc
néu ra bén dudi trong bang 1.

Céc s6 vi du dugc dua ra trong bang 1 tuong Gmg v6i vi du trong ban mo ta nay,

"Flux” d& chi thir nghiém dong vao natri va "EP” dé chi thir nghiém dién sinh ly.

Bang 1: Uc ché Navl,1, Navl,5, va Nay1,6

Vidy| ICso(uM) 1Cs0 (LM) 1Cso (LM) ICso0 (uM)
s6 | cia dong Nayl,6 | cuia dong Nayl,5 | cua dong Nayrl,1 cua EP Nay1,6
1 2,820 5,573 5,003
2 13,207 20,432 25,780
3 4,743 30,000 30,000
4 0,111 28,207 28,751 0,026
5 8,472 26,530 30,000
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6 0,398 30,000 30,000 0,069
7 5,821 30,000 30,000
8 0,719 30,000 30,000
9 0,917 21,134 30,000
10 5,311 7,757 23,605
11 8,367 8,865 11,742
12 3,427 30,000 30,000
13 11,325 6,019 14,879
14 0,382 24,521 13,005
15 0,286 21,605 30,000
16 1,271 30,000 30,000
17 1,460 30,000 30,000
18 0,015 21,378 15,458
19 0,221 30,000 30,000 0,038
20 0,067 25,020 30,000 0,023
21 0,102 30,000 30,000 0,043
22 0,221 30,000 30,000
23 9,543 30,000 7,676
24 0,074 30,000 30,000
25 0,154 30,000 30,000
26 0,242 30,000 30,000
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27 0,296 30,000 30,000
28 0,782 30,000 30,000
29 0,082 30,000 30,000 0,039
30 0,111 30,000 30,000
31 1,499 30,000 30,000
32 0,272 30,000 16,735
33 0,037 30,000 11,803
34 0,037 30,000 30,000
35 0,024 30,000 10,486
36 0,863 30,000 0,245
37 5,922 30,000 8,696
38 3,143 28,785 30,000
39 2,683 6,176 8,162
40 2,231 3,267 5,541
41 0,056 30,000 11,085
42 4,468 9,114 6,289
43 2,108 10,292 8,205
44 0,171 8,846 20,157
45 1,925 30,000 30,000
46 1,781 30,000 30,000
47 0,021 30,000 13,566
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48

0,084

30,000 ) 30,000

0,017

49

0,078

7,500 \ 3,751

Toan bd cac patent My, cong bd don patent My, cong bb patent MJ, patent

nude ngoai, don patent nudc ngoai va cac an pham phi patent d¢ cép dén trong phan

mo ta nay duoc két hop vao ban mo ta nay bang c4ch tham chiéu dn toan bd ndi dung

cua chung.

Don nay yéu cau hudng quyén lgi theo 35 U.S.C. § 119(e) cla don patent My

tam thoi s 62/725,956, ndp ngay 31 thang 8, 2018, dugc két hop vao ban mo ta nay

béng cach tham chiéu den toan bo noi dung cua no.

Mic du sang ché trén dd duge mo ta mot s6 chi tiét d& dé& hicu nhung 10 rang la

s& ¢6 nhimg thay ddi va cai bién nhét dinh c6 thé duoc thuc hanh trong pham vi cta

yéu ciu bao hd kém theo. Do d6, cac phuong an duoc md ta ¢6 thé duoc coi 1a minh

hoa va khong mang tinh han che, va sang ché khong bi gidi han ¢ cac chi tiét néu trong

ban mo ta ndy, ma c6 thé duoc cai bién trong pham vi va noi dung tuong duong cua

yéu cau bao ho kem theo.
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YEU CAUBAO HQ

1. Hop chat ¢6 cong thie (I):

._U):O

/
o}

du6i dang chit ddng phan 1ap thé, chat ddng phan d6i anh, hodc chét hd bién riéng cua

b

chting, hodc hon hop cia chung, hodc mudi duoc dung hogc solvat cua nd, trong do:

5
(R5), (R®)n

N S
o o+ LG T

b

7 N
%)n,(Rw, " R® ’ RC RO )

hoac

mdin la 1 hodc 2;

R! 13 aryl tuy y duoc thé, heteroaryl mot vong tuy y dugc thé hodc heteroaryl

hai vong tuy y duoc thé;

R2 1a N-heteroaryl ¢6 5 canh ty y duoc thé hodc N-heteroaryl 6 canh tuy y

duoc thé;
mdi R va R* doc 1ap 1a hydro hoac alkyl;

mdi RS doc 1ap 14 alkyl, halo, haloalkyl, xycloalkyl tiy y duoc thé, xyano hodc

-OR7;
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mdi RS doc lap 1a hydro, alkyl, halo, haloalkyl, xycloalkyl tuy y duoc thé,
xyano hogc —OR’; va
R’ 14 hydro, alkyl hodc haloalkyl.
2. Hop chit theo diém 1, dudi dang chét ddng phan 1ap thé, chat dong phan a6i

anh, hodc chat ho bién riéng cua ching, hodc hon hop cua ching, hodc mudi dugce

dung, hoic solvat cuia nd, trong do:

R! 13 aryl tuy y duoc thé bang mdt hodc nhiéu phén tr thé duoc chon tir alkyl,
halo, haloalkyl, -R8-N(R)R'® va N-heteroxyclylalkyl tuy ¥ duoc thé;

mdi R? va R* doc 1ap 1a hydro hodc alkyl

RS 13 lién két truc tiép hoic mach alkylen mach thang hogc mach nhanh tuy y
duogc thé; va

m3i R® va R doc lap 1a hydro, alkyl, haloalkyl, xycloalkyl tuy y duogc thé,
xycloalkylalkyl tuy y dugc thé, heteroxyclyl tuy y dugc thé, heteroxyclylalkyl tiy y
dugc thé.
3. Hop chit theo diém 1 hodc 2, dudi dang chét ddng phan 1ap thé, chat ddng phan
ddi anh, hoic chit hd bién riéng cua ching, hodc hdn hop cta chung, hodc mudi dugc
dung hodc solvat ctia nd, trong do:

R! 1a phenyl tuy y dugc thé bang mot hodc nhiéu phén tir thé dugc chon tir halo,
-RE-N(R?)R! hogc N-heteroxyclylalkyl tuy ¥ duge thé;

mdi R3 va R* 14 hydro hodc alkyl;

RS 12 mach alkylen mach thang hodc mach nhanh tuy y;

R® 14 hydro hodc alkyl; va
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R!%13 hydro hoac alkyl.
4. Hop chét theo diém 1, dusi dang chat ddng phéan 1ap thé, chit dong phan dbi
anh, hogc chit hd bién riéng ctia chung, hodc hén hop cta chung, hodc mudi duoc
dung hoic solvat cua nd, trong do:

R! 1a isoquinolinyl tuy y dugc thé bang mot hodc nhiéu phan ti thé dugc chon

tir halo, -R&-N(R%)R'? hodc N-heteroxyclylalkyl tuy y dugc thé;

mdi R3 va R* ddc 1ap 1a hydro hodc alkyl;

R8 1a mach alkylen mach théng hodc mach nhanh tuy y;

R® 14 hydro hodc alkyl; va

R!% 13 hydro hodc alkyl.
5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, dudi dang chét ddng
phan lap thé, chit ddng phan dbi anh hodc chat hd bién riéng cua né hogc hdn hop cua
chung, hodc mudi duge dung hoic solvat cta no, trong do hop chit nay c6 cong thuc

(Ta) sau day:

6.  Hop chit theo diém 5, trong d6 hop chat nay la 5-((3,6-diflo-2-(pyrolidin-1-
ylmetyl)benzyl)amino)-N-(thiazol-4-yl)imidazo[1,2-a]pyridin-8-su1fonamit, dudi dang
chit ddng phan 1ap thé, chat ddng phan dbi anh hodc chét hd bién riéng ctia n6 hodc

hdn hop ctia chung, hodc mudi duogc dung hodc solvat ctia no.

7. Hop chit theo diém bat ky trong 36 cac diém tir 1 dén 4, dudi dang chét dong
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phan lap thé, cht ddng phan dbi anh, hogc chat hd bién riéng clia ching, hogc hén hop
cua chung, hoac mudi duoc dung hodc solvat cua nd, trong d6 hop chit nay c6 cong

thuc (Ib) sau day:

R2

R s O
H / /
R3>7N I
R %/;L? NH (i)

ROn O

8. Hop chit theo diém 7, trong d6 hop chat nay la 4-((2-bromo-6-flobenzyl)-
amino)-N—(6-ﬂopyridin-Z-yl)-S-metylthiophen—2-sulfonamit, dudi dang chét ddng phan
1ap thé, chit ddng phan dbi anh hodc chit hd bién riéng ctia nd hodc hdn hop cta

chiing, hodc mudi duoc dung hodc solvat cua no.

9. Hop chét theo diém bat ky trong 56 cac diém tir 1 dén 4, dudi dang chat dong
phan lap thé, chét déng phan dbi anh, hodc chit hd bién riéng cta ching, hodc hdn hop
cua chung, hodc mudi duoc dung hodc solvat clia no, trong d6 hop chét nay c6 cong

thie (Ic) sau day:

R2

Rlw s 9/
P aans S
(R%n

10.  Hop chit theo diém 9, trong dé hop chit nay 1a 5-((2-flo-6-(pyrolidin-1-
ylmetyl)benzyl)amino)-N—(6-ﬂopyridin—2-yl)-4-metylthiophen—2-sulfonamit, dudi
dang chét dong phan lap thé, chat ddng phan dbi anh hodc chét hd bién riéng ctia n6
hodc hdn hop ctia ching, hodc mudi duge dung hodc solvat ctia no.

11.  Hop chét theo diém bt ky trong sé cac didm tir 1 dén 4, dudi dang chit dong
phén 1ap thé, chét déng phan ddi anh, hoic chit hd bién riéng cua chung, hodc mudi
duoc dung hoc solvat cta nd, trong d6 hop chit c6 cong thic (Id) sau day:
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(Ts)n
R2
R —|= 0o
H T/
R3>7N S—NH
i \N J (Id)

12.  Hop chét theo diém bét ky trong s cac didm tir 1 dén 4, dudi dang chit dong
phéan lap thé, chit dong phan d6i anh, hodic chat hd bién riéng cta chung, hodc mubi

duge dung hodc solvat ctia nd, trong d6 hop chét nay c6 cong thirc (Ie) sau déy:

(F\zs)n ,
R
R —= 0o
H T/
RS%N4C>——S—NH |
R4 \ N g ( e) .

13.  Hop chit theo diém bat ky trong sb cac diém tir 1 dén 12, dudi dang chit dong
phan lap thé, chét déng phéan dbi anh, hodc chat hd bién riéng cta chung, hodc mudi
dugc dung hoic solvat ctia nd, trong do R2 13 N-heteroaryl c6 5 canh tiry y duge thé.
14.  Hop chét theo diém bét ky trong s6 cac didm tir 1 dén 12, dudi dang chit dong
phan 1ap thé, chit déng phan d4i anh, hodc chat hd bién riéng cua chung, hodc mubi
dugc dung hoic solvat ctia nd, trong do R2 1a N-heteroaryl c6 6 canh tiry y duoc thé.
15.  Hop chat theo diém bt ky trong s céc diém tir 1 dén 4, 11, va 13, dudi dang
chéit ddng phan 1ap thé, chét dong phan doi anh, hodc chét hd bién riéng cta chung,
hodc mudi duge dung hodc solvat ctia no, trong dé hop chét nay c6 cAu trac (Id1) sau
day:

7> g

- (R%, N
_ o) )J

R \_
R?‘fﬁgg )—%—NH (d1)

)

16.  Hop chét theo diém 15, trong d6 hop chét nay dugc chon tir:
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(S)-5-clo-6-((1 —(5—clo-2—ﬂophenyl)etyl)amino)-N—(thiazol—4—yl)pyridin—3-

sulfonamit;
(S)-5-clo-6-((1 -(2-ﬂophenyl)etyl)amino)-N—(thiazo1—4-y1)pyridin—3-sulfonamit;

6-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-2-mety1—N—(thiazol—
4-yl)pyridin-3-sulfonamit;

6-((2-((tert—butyl(metyl)amino)metyl)-6—ﬂobenzyl)amino)-S-metyl-N-(thiazol-
4-yl)pyridin-3-sulfonamit;

6-((2-((tert—butyl(metyl)amino)metyl)-6-ﬂ0benzyl)amino)-5-clo-N—(thiazol—4-
yl)pyridin-3-sulfonamit; va

6-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-2-metyl-N- -(thiazol-4-
yl)pyridin-3-sulfonamit;

du6i dang chit ddng phan 1ap thé, chat dong phan dbi anh hodc chit hd bién
riéng cua nd hodc hdn hop cua ching, hodc mudi dugc dung, solvat hodc tién duoc
chét cua chung.
17.  Hop chét theo diém bét ky trong s6 cac diém tur 1 dén 4, 11, va 14, dudi dang
chit dong phan 1ap thé, chit dong phan d6i anh, hodc chit hd bién riéng cta ching,
hodc mudi duoc dung hodc solvat ctiia nd, trong dé hop chét nay c6 chu trac (Id2) sau
day:

F

(T)n N/ \

R! == @ —

H I
R3R>47N—<[\17 }(\sl)—NH (142)

18.  Hop chét theo diém 17, trong d6 hop chét nay dugc chon tur:
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6-((2-ﬂo-6-(pyrolidin—1-ylmetyl)benzyl)amino)-N—(6-ﬂopyridin-2-yl)-2-
metylpyridin-3-sulfonamit; va
5-clo-6-((2-ﬂ0-6-(pyrolidin—1-ylmetyl)benzyl)amino)—N—(6—ﬂopyridin-2-
yl)pyridin-3-sulfonamit;
dudi dang chit ddng phan lap thé, chit dong phan b1 anh hogc chit hd bién
riéng cua nd hodc hén hop cua ching, hodc mudi dugc dung hodc solvat ctia né.

19.  Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, 12, va 13, dudi dang
chét dong phan lap thé, chit dong phan d6i anh, hoic chit hd bién riéng cua chung,
hodc hdn hop ctia chung, hodc mubi dugc dung hodc solvat ctia no, trong dé hop chét

nay co cAu trac (Iel) sau day:

(le1)

20.  Hop chét theo diém 19, trong d6 hop chét nay duoc chon tir:

(S)-5-((1 —(2-ﬂopheny1)etyl)amino)-6-mety1—N-(thiazol-4-yl)pyridin—2-
sulfonamit;

5-((2-(azetidin-1-ylmetyl)—6-ﬂobenzyl)amino)-6-metyl-N—(thiazol—4-yl)pyridin-
2-sulfonamit;

5-((2-(azetidin- 1-ylmetyl)-6-ﬂobenzy1)amin0)-4-metyl-N -(thiazol-4-yl)pyridin-
2-sulfonamit;

5-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-6-mety1—N—(thiazol-

4-yl)pyridin-2-sulfonamit;

206



43001

207/215

5-((2-((2,2-dimetylazetidin-1 —yl)metyl)-6-ﬂ0benzyl)amino)-6-metyl-N -(thiazol-
4-yl)pyridin-2-sulfonamit;

5-((2-flo-6-((isopropyl(metyl) amino)metyl)benzyl)amino)-6-metyl-N-(thiazo 1-
4-yl)pyridin-2-sulfonamit;

5-((2-(azetidin-1-ylmetyl)-3-flobenzyl) amino)-6-metyl-N-(thiazol-4-yDpyridin-
2-sulfonamit;

4-(diflometyl)-5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-N-(thiazol-4-
yl)pyridin-2-sulfonamit;

6-(diflometyl)-5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-N-(thiazol-4-
yl)pyridin-2-sulfonamit;

5 —((2-ﬂ0-6;((3 -metylazetidin-1-yl)metyl)benzyl) amino)-6-metyl-N-(thiazol-4-
yD)pyridin-2-sulfonamit; |

5-((2-((tert-butyl(metyl) amino)metyl)benzyl)amino)-6-metyl-N- (thiazol-4-
yl)pyridin-2-sulfonamit;

5 -((2-(azetidin— 1-ylmetyl)benzyl)amino)-6-metyl-N- (thiazol-4-yl)pyridin-2-
sulfonamit;

5-((2-flo-6-(pyrolidin-1 -ylmetyl)benzyl)amino)-6-metyl-N- (thiazol-4-
yl)pyridin-2-sulfonamit;

5-((2-(((xyclopropylmetyl)(metyl) amino)metyl)-6-flobenzyl) amino)-6-metyl-N-
(thiazol-4-yl)pyridin-2-sulfonamit;

5 -((2-ﬂ§ -6-((3-flo-3-metylazetidin-1 -yl)metyl)benzyl)amino)-6-m etyl-N-

(thiazol-4-yl)pyridin-2-sulfonamit;
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5-((2-((tert-butyl(metyl)amino)metyl)-3,6 -diflobenzyl)amino)-6-metyl-N-
(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-(azetidin-1-ylmetyl)-6-flobenzyl)amino)-N- (thiazol-4-yl)-4-
(triflometyl)pyridin-2-sulfonamit;

5-((2-(((1s,4s)-7-azabixyclo[2.2. 1]heptan-7-yl)metyl)-6-ﬂ0benzyl)amin0)-6-
metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-(((1s,4s)-7-azabixyclo[2.2.1 ]heptan—7-y1)metyl)-6-ﬂobenzyl)amino)-3 -flo-
6-metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit;

3-flo-5-((2-flo-6-((isopropyl(metyl) amino)metyl)benzyl)amino)-6-metyl-N-
(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-((tert-butyl(metyl) amino)metyl)-6-flobenzyl)amino)-3 -flo-6-metyl-N-
(thiazol-4-yl)pyridin-2-sulfonamit;

5-((2-bromo-3,6-diflobenzyl)amino)-3 -flo-6-metyl-N-(thiazol-4-yl)pyridin-2-
sulfonamit;

5-((2-((7-azabixyclo[2.2.1 Jheptan-7-yl)metyl)-3 ~(triflometyl)benzyl)amino)-3-
flo-6-metyl-N-(thiazol-4 -yl)pyridin-2-sulfonamit;

5-((2-((7-azabixyclo[2.2.1 Theptan-7-yl)metyl)-6-flobenzyl) amino)-N-(thiazol-4-
yl)—6-(triﬂometyl)pyridin—Z-sulfonamit;

5-((2-((tert-butyl(metyl) amino)metyl)benzyl)amino)-3-flo -6-metyl-N-(thiazol-
4-yl)pyridin-2-sulfonamit; va

5 -((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)—6-xyclopropyl-3 -flo-

N-(thiazol-4-yl)pyridin-2-sulfonamit;

208



43001

209/215

dudi dang chit ddng phan lap thé, chat dong phan d6i anh hodc chit hd bién
riéng cua nd hodc hdn hop cta chung, hodc mudi duge dung hodc solvat cta no.
21.  Hop chit theo diém bét ky trong s6 cac didm tir 1 dén 4, 12, va 13, dudi dang
chét ddng phan lap thé, chit déng phan d6i anh, hodc chét hd bién riéng ctia chung,
hoiic hén hop ctia ching, hodc mudi duge dung hodc solvat ciia n, trong do hop chét

nay c6 cau tric (Ie2) sau day:

22.  Hop chét theo diém 21, trong d6 hop chét nay dugc chon tir:
5—((2-(azetidin-1-ylmetyl)-6-ﬂ0benzy1)amino)-N—(isothiazol-3-yl)-4-
metylpyridin-2-sulfonamit;
5-((2-(azetidin-1 -ylrnetyl)-6—ﬂobenzyl)amino)-N—(isothiazol-3 -yl)-6-
metylpyridin-2-sulfonamit; va
5-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-N—(isothiazol-3-yl)-
6-metylpyridin-2-sulfonamit;
duéi dang chat ddng phén 1ap thé, chit ddng phan ddi anh hodc chit hd bién
riéng ctia nd hodc hdn hop cta chung, hodc mudi duoc dung hodc solvat cuia no.
23.  Hop chét theo diém bét ky trong 6 cac diém t 1 dén 4, 12, va 13, dudi dang
chét déng phan lap thé, chét d6ng phan d6i anh hodc chit hd bién riéng ctia nd hoac
hdn hop cua ching, hodc mudi duoc dung hoic solvat ctia né trong d6 hop chét nay c6

cAu trac (Ie3) sau day:
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(R, ? 0
—N
S

“NH  e3)

24,  Hop chat theo diém 23, trong d6 hop chdt nay 1a S5-((2-((rerr-
butyl(metyl)amino)metyl)benzyl)amino)-3-ﬂo-N-(isoxazol-3-yl)-6-metylpyridin-2-
sulfonamit; duéi dang chat déng phéan 1ap thé, chit dong phan dbi anh hodc chat hd

bién riéng cua né hodc hon hop cua chung, hodc muoi duge dung hodc solvat cua no.

25.  Hop chéat theo diém bAt ky trong sb cac diém tir 1 dén 4, 12, va 14, dudi dang
chét déng phan 1ap thé, chit ddng phén dbi anh hogc chét hd bién riéng ctia nd hodc
hdn hop ctia ching, hoac mubi duoc dung hodc solvat cua nd, trong d6 hop chat nay

¢6 céu trac (Ie4) sau day:

F
(R%)n N/ 3
R g T —
R3 N )—S—NH led
AW i

26.  Hop chit theo diém 25, trong d6 hop chét nay dugc chon tir:

5-((2-(azetidin-1 -ylmetyl)-6-ﬂ0benzyl)amin0)-N—(6-ﬂopyridin-2-yl)-4-

metylpyridin-2-sulfonamit;

5-((2-ﬂ0-6-(pyr01idin—1-ylmetyl)benzyl)amino)—N—(6-ﬂopyridin-2-yl)-4-

metylpyridin-2-sulfonamit;

5 -((2-ﬂo-6-(pyrolidin—1-ylmetyl)benzyl)amino)-N—(6-ﬂopyridin-2-yl)-6-

metylpyridin-2-sulfonamit;
5-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-N—(6-ﬂopyridin-2-
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yl)-6-metylpyridin-2-sulfonamit ;
5-((2-((tert-butyl(metyl)amino)metyl)benzyl)amino)-3—ﬂo-N—(6-ﬂ0pyridin-2—
y1)-6-metylpyridin-2-sulfonamit; va
3-ﬂ0-5-((2-ﬂo—6-((isopropyl(metyl)amino)metyl)benzyl)amino)-N—(6-
flopyridin-2-yl)-4-metylpyridin-2-sulfonamit;
du6i dang chat ddng phan lap thé, chit dong phan @i anh hodc chét hd bién
riéng cta nd hodc hdn hop ctia chung, hodc mudi duge dung hodc solvat clia no.

27.  Hop chit 1a 6-((2-(azetidin—1-ylmetyl)-6-ﬂ0benzyl)amino)-N-(thiaz01-4-

yl)pyridin-3-sulfonamit, dugc dai dién bdi cong thire:
o H
» A
N S N\
L e
NS
N~ N
H
F

dudi dang chit dong phan lap thé, chit ddng phan dbi anh hodc chat hd bién

riéng cua nd hoac hdn hop ctia chung, hodc mudi duge dung hodc solvat ctia no.

28. Hop chat 1a 6-((2-(azetidin—1—ylmetyl)-6-ﬂobenzyl)amino-N-(thiazol-4-

yl)pyridin-3-sulfonamit, dugc dai dién bdi cong thirc:
o H
) ANN
N S, N
ﬁ o \ES>
NS
[ I N° N
H
F

hogc mubi dugc dung ctia ching.
29.  Hop chat 1la 5-((2-((tert-butyl(metyl)amino)metyl)-6-ﬂobenzyl)amino)-N-(6—
ﬂopyridin-Z-yl)-6-metylpyridin—Z-sulfonamit, duoc dai dién boi cong thirc:
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ﬂ/ O\O = I
N \S// -
- | N \H N F
N N
H
F

dudi dang chét ddng phan lap thé, chét déng phan ddi anh hogc chat hd bién

riéng ctia nd hodc hon hop cuia chung, hodc muoi duge dung hodc solvat ctia no.

30. Hop chat 1a 5-((2-((tert—buty1(metyl)amino)metyl)-6-ﬂobenzyl)amino)-N—(6-

flopyridin-2-yl)-6-metylpyridin-2-sulfonamit, dugc dai dién boi cong thire:

~N NN ONTF

Iz

ho#c muoi dugc dung cta ching.

31. Hop chat 1a 5-((2-ﬂ0-6-((isopropyl(metyl)-amino)metyl)benzyl)amino)-6-

metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit, dugc dai dién boi cong thirc:

dudi dang chat ddng phan lap thé, chit dong phan d6i anh hogc chit hd bién

riéng cta nd hodc hdn hop ctia chung, hodc muoi duoc dung hodc solvat cua nd.

32.  Hop chat 1la 5-((2-ﬂo-6-((isopropyl(metyl)-amino)metyl)benzyl)amino)-6-

metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit, dugc dai dién bdi cong thirc:
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| 8} HY\
N ST Y&
XN S
Y | ! O N/
N =
H
F

hodc mudi dugc dung cua no.

33.  Hop chét 1a 5-((2-((azabixyclo[2.2.1]heptan—7-yl)metyl)-6-ﬂobenzyl)amino)-3—
ﬂo-6—metyl-N-(thiazo1—4-yl)pyridin-2-sulfonamit, duoc dai dién bai cong thire:

. s
o % Ly
74 N N
- H

N

H
F

dusi dang chét ddng phan 1ap thé, chit ddng phén dbi anh hodc chit hd bién
riéng cta nd hodc hdn hop ctia ching, hodc mudi duoc dung hodc solvat ctia nd.

34.  Hop chét 1a 5-((2-((azabixyclo[2.2.1]heptan-7-yl)metyl)—6-ﬂobenzyl)amin0)-3—

ﬂo-6-mety1—N-(thiazol-4-yl)pyridin-2-sulfonamit, dugc dai dién boi cong thire:

Iz

hodc muoi dugc dung cua nod.

35.  Hop chét 1a 3-ﬂo-5-((2-ﬂo-6-((isopropyl(metyl)-amino)metyl)benzyl)amino)-6-

metyl—N-(thiazol—4-yl)pyridin—2-sulfonamit, duoc dai dién boi cong thuce:

7

N s =
X S
\( \b N=/

Iz
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dudi dang chat ddng phan 1ap thé, chat ddng phan dbi anh hodc chit hd bién

riéng ctia né hodc hon hop clia ching, hodc mu6i dugc dung hodc solvat ctia no.

36. Hop chét 1a 3-ﬂo-5-((2-ﬂo-6-((isopropyl(metyl)-amino)metyl)benzyl)amino)-6-

metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit, duoc dai dién bdi cong thic:

| T Q HWA
N S =

_N

Iz

hodc mudi dugc dung cua no.

37.  Hop chit la 5-((2-((7-azabixyc10[2.2.1]heptan—7-yl)metyl)-6-ﬂ0benzy1)amin0)-

N-(thiazol-4-yl)-6-(triﬂ0mety1)pyridin-2-sulfonamit, duoc dai dién bai cong thire:

H
<§ | O\\,N N
N NS \E\>
o ks
” X
CF
F 3

dui dang chit déng phan 1ap thé, cht ddng phan di anh hodc chit hd bién

riéng ctia n6 hodc hon hop ctia chung, hodc mudi duge dung hodc solvat cua no.

38.  Hop chét 1a 5-((2-((7-azabixyclo[2.2.1]heptan—7-yl)metyl)-6-ﬂ0benzy1)amin0)-

N-(thiazol-4-yl)-6-(triﬂometyl)pyridin—2-sulfonamit, duoc dai dién boi cong thic:

H
<i | O\\/N N
N A \E\>
(oL
H N
CF
. 3

hodc mudi duge dung cua no.

39.  Hop chét 1a 5-((2-((tert-butyl(metyl)amino)-metyl)-6-ﬂobenzy1)amino)-3—ﬂ0-6—
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metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit, dugc dai dién boi cong thirc:

1 F o HY\
N S~ =
A S
\‘/ l ! 0 N=/
N ~
H
F

duéi dang chit ddng phan 1ap thé, chit ddng phan doi anh hoc chét hd bién

riéng cuia n6 hodc hon hop cua ching, hodc mudi duoc dung hodc solvat ctia no.

40.  Hop chat 1a 5-((2-((tert-butyl(metyl)amino)-metyl)-6-ﬂobenzy1)amino)-3-ﬂ0—6-

metyl-N-(thiazol-4-yl)pyridin-2-sulfonamit, dugc dai dién boi cong thiec:

| FO\\H\A
N SR
X S
*}fQ\ONw
N/
H
F

hodc mudi dugc dung cta no.

41. Duogc phém chtra ta dugce dugc dung va hop chét, hoic mudi duoc dung hodc

solvat ctia n, theo diém bét ky trong s cac diém tir 1 dén 40.
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