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(57) Sang ch€& dé cap dén hop chat 2-(chroman-6-yloxy)-thiazol dugc thé c¢6 cong
thie I:

trong d6 Ar, R2, R3 va R4 dugc xac dinh trong yéu cau bao hd. Hop chat
c6 cong thitc I 1a chédt tc ché chdt trao d6i natri-canxi (Sodium-calcium
exchanger - NCX), dac biét 1a chét trao d6i natri-canxi clia kiéu phu 1 (NCX1),
va thich hgp ding d¢ diéu tri c4c r6i loan khac nhau, trong dé can bing noi mo
cia canxi trong t&€ bao bi x4o tron, nhu réi loan nhip tim, suy tim va dot quy.
Sang ch& con dé cap dén quy trinh diéu ché hop chat c6 cong thic I va duoc

phédm chia chiing.
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Linh vue ky thuit dwgce dé cip

Sang ché d& cap dén hop chit 2-(chroman-6-yloxy)-thiazol dugc thé c6 cong thirc

trong d6 Ar, R2, R3 va R4 1a nhu xéac dinh duéi day. Hop chét c6 cong thirc I 1a chét tc
ché cua chét trao d6i natri-canxi (Sodium-calcium exchanger - NCX), ddc biét 1a chat
trao ddi natri-canxi cua kiéu phu 1 (NCX1), va thich hop dé didu tri cac rdi loan khéac
nhau, trong d6 can bang ndi méd cua canxi trong té€ bao bi x40 tron, nhu loan nhip tim, suy
tim va dot quy. Sang ché con d& cip quy trinh diéu ché hop chat cé cong thirc I va duoc

phim chira hop chét nay.
Tinh trang ky thuit ciia sang ché

Trong thap ky qua, cac tién bd dugc ly duoc st dung dé kiém soét bénh suy tim
(Heart failure - HF), hodc suy tim sung huyét (Congestive heart failure - CHF). Cac chit
phong bé beta va chat e ché hé renin-angiotensin-aldosteron dugc phét hién la cé tac
dong tich cuc dbi véi CHF 1én quan dén ty 1€ tr vong va cai thién céc triéu ching (K.
Dickstein et al., Eur. J. Heart Fail. 10 (2008): 933-989). Tuy nhién, sy hoanh hanh cua
bénh va ty 1é tir vong van con cao & mirc khong thé chip nhan. S6 lugng bénh nhan mic
CHF, va dic biét 1a dang nghi€m trong hon cia CHF, tham chi con gia tang, ph::?m nio tréi
nguoc voi sy thanh céng cia céc phuong phap didu tri nay. Nhu vy, van ¢6 nhu cau doi
v6i chit c6 thé giup cai thién hau qua cia CHF va ning cao chat lwong cudc séng. Chit

phong bé chit trao ddi natri-canxi (NCX), protein van chuyén tham gia vao su didu hoa
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muc canxi va natri trong t€ bao, c¢é kha nang cai thién du doan vé sy tién trién cia CHF

va chat luong cude song.

Chirc ning cia NCX 13 ddy canxi trong céc té bao co tim va cac loai té bao khac
nhu cac noron t€ bao than kinh. Trong CHF, NCX dugc xac dinh 1a dugce tang cuong
diéu hoa, do d6 khong tai canxi tir t& bao va con gitip 1am giam co bép co tim (M. Flesch
et al., Circulation 94 (1996): 992-1002; G. Hasenfuss et al., Circulation 99 (1999): 641-
648). Suy thong khi trong CHF khong chi 12 do s thay ddi cau tric khong thé dao nguoc
va sy suy giam co tim, ma con do nhitng thay d6i chirc nang bét lgi bao gdém su xéo tron
cin bang ndi mé cua canxi trong t& bao. Sw mit can bing ndi mé c6 thé duge didu chinh
bang cach trc ché NCX. Ba kidu phu ciia NCX duoc md ta. O tim, kidu phu 1 dugc biéu

hién chu yeéu.

Thong qua NCX, canxi dugc trao ddi voi natri, va natri ngoai bao din dong chét
trao d(‘)i; Héa hoc lugng phép cua chat trao dbi 12 ba ion natri vao trong t& bao dé ddy ra
mét ion canxi. Hoa hoc lugng phéap nay tao ra dong ion dwong huéng vao trong ma vé
ban chét 1a dong khir cyc. Dong khir cuc nay, néu du 16n, ¢6 thé gy ra hau khir cyc dién
thé hoat dong tAm nhi va tam that. Hau khir cuc 1a cic dao dong cua dién thé mang va co
thé xay ra trong hau khir cuc sém (Early afterdepolarization - EAD) hodc sau hau khi
cuc chim (Delayed afterdepolarization - DAD) dién thé hoat dong & tim. Sy xuét hién cia
EAD c6 lién quan v6i dién thé hoat dong & tam that dwgc kéo dai (c6 thé quan sat thdy
nhu cac khoang QT kéo dai trén dién tdm dd (Electrocardiogram - ECG), 1a dic tinh phd
bién ciia bénh suy tim. Hau khnr cuc dugce cho la yéu t6 khoi phét chinh cua rdi loan nhip
tim, do d6 con dugc goi 1a hoat tinh khai phét (DM BER et al., Ann. NY Acad. Sci. 1080
(2006): 165-177; K. R. Sipido et al., Pflugers Arch. 430 (1995): 871-878; A. O. Verkerk.
et al., Circulation 104 (2001): 2728-2733; C. Pott et al., Current Drug Targets 12 (2011):
737-747; G. Antoons et al., Pharmacol. Ther. 134 (2012): 26-42). Ngoai tdm thu phéat
sinh tir cac dong khir Cl:IC NCX c6 thé gy ra chirng loan nhip tim phuec tap hon va khong
thé dao nguwroc nhur chig tim dap nhanh, cudng thit hodc rung thét.
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Céc bénh nhan suy thong khi, hodc suy tim, thuong tir vong do loan nhip tim va
r6i loan nhip tim. Khoang 50% ty 1& tir vong do tim mach trong CHF 1a do loan nhip tim.
Do d6, viéc phong bé NCX 13 phuong phap céi thién sy suy thong khi va céc tridu chimg
lién quan ciing nhu giam tr vong do loan nhip tim. Cac loai thudc ¢6 anh hudng tich cuc
t61 su co thit ciia tim hién nay thudng c6 tac dong lam loan nhip tim hodc lam ting ty 18
tir vong, nhu trong trudng hop cia chét we ché phosphodiestaraza, hodic triét tiéu cac tac
dung tich cuc thu dugc boi su cai thién cua chiung suy thdng khi do cac tac dung c6 anh
huédng tich cuc t6i sy co thit cta tim (JT Parissis et al., Curr. Opin. Crit. Care 16 (2010):
432-441). Mat khac, mdt sb loai thude chéng loan nhip hiru ich vé mat 1am sang cd tac
dong bét loi t6i su co thit cua tim, 1Am trim trong thém céc tri€u chirng cia bénh suy tim.
Chiat phong bé NCX c6 tac dung tri liéu dit biét & chd ching c6 thé giai quyét hai van d&
16n cua CHF, suy thong khi va loan nhip tim.

Viéc phong b& NCX dic biét dang chu y ddi v6i giai doan ting tién cia CHF, nhu
NYHA 16p IIT va IV theo phén loai chirc nang suy tim ctia Hi€p hoi tim mach New York,
trong d6 cac lga chon tri li€u, cu thé 1a chit phong bé beta, chit (rc ché hé renin
angiotensin-aldosteron, thube loi tiéu va thude gian mach, dugc khai thac tan dung triét
d&. Cac bénh nhén cao tubi méc HF tién trién dén giai doan cudi 13 dang bénh nhan méi.
Trong giai doan cudi ndy, tac dong gidn mach khong con dwgc mong mudn ddi véi phan
16n cac bénh nhan nay vi huyét ap bi tut do suy théng khi. Chit rc ché phosphodiestaraza
nhu céc loai thude ¢6 anh hudng tich cuc téi swr co thit cia tim khong nhing gip phai

han ché 1a gdy loan nhip tim, ma con ca tac ddng gidn mach.

Rung nhi (Atrial fibrillation - AF) 14 chiig rdi loan nhip tim thudng xuyén nhét.
AF anh huong dén khoang 6,8 tri€u bénh nhan & My va Lién minh chéu Au, va ty 1€ hién
hanh cia bénh nay dang ting manh do sb dén gia di va viéc diéu tri thanh c6ng nhdi mau
co tim, bénh dong mach vanh va suy tim sung huyét. AF giy ra khoang 25% céc ca dot
quy, va 1am ting ty 1& tr vong. Ngoai ra, su ting cuong didu hoa NCX duge chirmg minh
trong AF (U. Schotten et al., Cardiovasc. Res. 53 (2002): 192-201). Su ting cudng didu
hoa NCX c6 thé gép phan giy ra AF boi hoat dong co tim thét phai cia NCX va duy tri
hoat dong nay, va do d6 chit phong bé NCX c¢6 nhidu tac dung tich cuc trong didu tri va
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phong ngira AF. Do AF 14 bénh ngay cang ting trong s6 ngudi gia va thudng di kém véi
suy tim 1én dén mirc khoang 45% s6 bénh nhan (I. Savelieva et al., Europace. 5 Suppl 1
(2004): S5-S19), chit phong bé NCX s& dic biét ¢ loi cho cac bénh nhan mic RN va
CHF.

Vi chit phong bé NCX ciing gdy ra tac dung co bop tich cuc trong tim nhi, nén
chiing ¢6 thé dic biét c6 loi cho suy tim tAm truong khi viéc 1am diy tam that 1a vAn dé
16n nhu 1am cimg tAm that. Sy co thét tim nhi manh hon s& cai thién viéc 1am dﬁy tam

thét trong suy tim tim truong.

Vi lugng méau ra ciia tim bi giam gay ra nhidu tac dong bét loi dén viéc truyén
dich clia cac co quan nhw than, ndo va tim, do d6 su tc ché NCX, ma lam tdng tinh co
bép ctia tim, ¢6 thé cai thién sy truyén dich cia ndo, tim va than d& 1am liéu phap hodc
ngin nglra chimg dot quy, ching mét tri va bénh Alzheimer, suy than va thiéu mau cuc
b6 & tim. Vi NCX con gbp phén su tang huyét ap do nhay v6i mudi, nén viéce e ché né

ciling phu hop dé diéu tri ching ting huyét ap.

Chit wrc ché ctia NCX ciing phit hop dé didu tri va phong ngira céc tinh trang bénh
ly gdy nguy hiém dén tinh mang trong d6 viéc hd trg anh hudng t6i su co thit cla tim 1a
can thiét dé duy tri lwrong méu cdp & mirc du hiéu qua. Pidu nay bao gdm tit ca cac dang
sbc, sbe huyét dong, sbc tim va sdc nhiém trung. Chét e ché NCX déc biét phu hgp dé
diéu tri c4c tinh trang bénh ly nay vi chiing 13 trung tinh d6i v6i nhip tim va khong c6 cac
dic tinh gy loan nhip tim ho#c giin mach hodc co mach cia cac loai thudc khac anh

hudng t&i su co thit cua tim.

Véi bénh d6t quy, chat phong bé NCX c6 kha ning cai thién két qua do & tinh
trang thidu oxy trong té bao than kinh, nhu xay ra trong bénh dot quy, NCX dao ngugc
hudéng van chuyén theo cach thirc nguoc, va nap canxi vao céc té bao dan dén tinh trang
qua mirc canxi. Pidu niy 1am ting sy chét té bao do ndng do canxi trong t& bao qua mirc.
Hon nita, lrong mau trong tim bom ra thap c6 thé din dén chimg thiéu mau cuc bd & ndo

d& ghy ra d6t quy. Chit phong bé NCX s& lam ting lugng mau & tim bom ra va tang dich
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truyén & ndo. Do d6, chit phong bé NCX c6 kha ning diéu tri va phong ngira dot quy (T.
Matsuda et al., J. Pharmacol. Exp. Ther. 298 (2001): 249-2569. Exp. Ther.

Mot sb hop chét nhat dinh c6 kha nang {rc ché NCX duoc mé ta, vi du, trong EP
0978506, JP 2008/189592, WO 2004/000813, WO 2004/063191, WO 03/006452, WO
02/32883, WO 97/09306. Tuy nhién, van ¢6 nhu ciu dbi véi cac hop chat khac ma wre ché
NCX va phu hgp dé sir dung lam duoc phém dé didu tri cac tinh trang bénh ly trén day.
Céc tac gia sang ché da phat hién ra hop chat c6 cong thirc I sau ddy 1a chét tc ché hidu
qua chét trao ddi natri-canxi (NCX), dic biét 1a trao ddi natri-canxi cua kidu phu 1

(NCX1), va c6 cac dic tinh c6 loi lam duge pham.
Ban chit ky thuit cia sang ché

Do d6, muc dich cia sang ché 1a dé xuét hop chit c6 cong thirc I sau day 1a chét
trc ché hidu qua chét trao ddi natri-canxi (Sodium-calcium exchanger- NCX), dic biét 1a
trao ddi natri-canxi cta kiéu phu 1 (NCX1), va c¢6 cac dic tinh ¢6 lgi ding lam duoc

pham.

Cu thé hon, sang ché dé xuit hop chat ¢6 cong thirc I, & dang chit ddng phan lap
thé bit ky cila ching va hdn hop ctia cac chét ddng phan lap thé & ty 18 bat ky, va mudi

dugce dung cia ching,

O S _R2
TNy
if
< N\?:’\RZB ]
Ar 0 R4

trong d6:

Ar duogc chon tir nhom bao gém phenyl va di vong thom don vong c6 5 canh hodc
6 canh, ma tit ca khong dugc thé hoic dugc thé béng mét hodc nhiéu nhém thé R1 giéng

hodc khéc nhau, trong d6 di vong nay chira 1 hozc 2 nguyén tir khac loai giéng hoic khéc
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nhau duoc chon tir nhém bao gdm nito, oxy va fuu huynh va duoc lién két thong qua

nguyén tir cacbon trén vong;

R1 duoc chon tir nhém bao gdm halogen, (Ci-Ce)-alkyl, (C3-Cr)-xycloalkyl, (Cs-
Cr)-xycloalkyl-(Ci-Cs)-alkyl-, phenyl, Hetl, HO-, (C;-C¢)-alkyl-O-, (Cs3-C7)-xycloalkyl-
O-, (C3-Cr)-xycloalkyl-(C1-C4)-alkyl-O-, phenyl-O-, Het1-O- va (C;-Ce)-alkyl-S(O)n-, va
hai nhém R1 lién két v6i cac nguyén tir cacbon trén vong lién ké trong Ar, cung v&i cac
nguyén tir cacbon mang ching, c¢6 thé tao thanh vong don khong no c6 tir 5 canh dén 7
canh ma chtra 0, 1 hodc 2 nguyén tir khéc loai trén vong gidng hoic khac nhau duge chon
tr nhém bao gdm nito, oxy va lwu huynh, va khong duge thé hoic duge thé bang mot
hodc nhiéu nhém thé gidng hoic khac nhau dwgc chon tir nhém bao gom flo va (Ci-Ca)-
alkyl;

R2 duge chon tir nhém bao gdm R5- N(R6) C(0), R5-N(R6)-CH,-, R7-C(O)-NH-
CHa- va R7-S(O)-NH-CHa-;

R3 dugc chon tir nhém bao gdm hydro, halogen, (C1-Ca)-alkyl va (C1-Cs)-alkyl-O-

R4 13 hydro hoiac mét hoic nhiéu nhém thé giéng hoac khéac nhau duge chon tir
nhém bao gdm halogen, (C1-Cs)-alkyl va (Ci-Cs)-alkyl-O-;

RS va R6 duge chon doc 1ap v6i nhau tir nhém bao gdm hydro, (Ci-Cs)-alkyl, (Cs-
Cr)-xycloalkyl, (Cs-Cio)-bixycloalkyl, phenyl, Hetl va Het2, trong d6 (Ci-Cs)-alkyl
khong duogc thé hoic dwgc thé béng mét hodc nhiéu nhém thé R10 giéng hoac khac nhau,
va (C3-Cy)-xycloalkyl, (Cs-Cio)-bixycloalkyl va Het2 tit ca déu khong duoc thé hoic

duoc thé bang mét hodc nhiéu nhém thé R11 gidng hodc khac nhau,

hodc cac nhém RS va R6, cung véi nguyén tir nito mang ching, tao thanh di vong
khéng no mot phﬁn hoac no, vong don hodc vong doi cé tir 4 canh dén 10 canh ma, ngoai

nguyén tr nito mang RS va R6, chira 0 hodc 1 nguyén tir khac loai duge chon tir nhém
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bao gdm nito, oxy va luu huynh, va khéng duoc thé hodc duge thé bang mot hodc nhidu

nhém thé R12 giéng hoic khac nhau;

R7 duge chon tir nhém bao gém (Ci-Ce)-alkyl, (C3-Cr)-xycloalkyl, phenyl, Het2
va Het3, trong d6 (Ci-Ce)-alkyl, (C3-Cr)-xycloalkyl va Het2 tit ci déu khong duogc thé
hodc duoc thé béng mdt hodc nhidu nhém thé R10 giéng hodc khéac nhau, va phenyl va
Het3 tit ca déu khong duoc thé hoic duge thé bing mot hodc nhidu nhém thé R13 gidng

hoac khac nhau;

R10 duoc chon tir nhéom bao gf“)nl R14, flo, HO-, oxo, (Ci-C¢)-alkyl-O-, R15-
C(0)-0-, R15-NH-C(0)-0-, HO-S(0),-O-, (HO)2P(0)-0O-, (HO)2P(0)-0O-CH,-OC(0)-O-
, (C1-Ce)-alkyl-S(O)s-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-
OC(0)- va R16-N(R17)-S(0)2-;

R11 va R12 ddc lap v6i nhau duge chon tir nhém bao gom (Ci-Ca)-alkyl, HO-(Ci-
Cs)-alkyl-, R16-N(R17)-(C;-Cq)-alkyl-, R19-OC(0)-(Ci-Cs)-alkyl-, R14, flo, HO-, oxo,
(C1-Ce)-alkyl-O-, R15-C(0)-O-, RI15-NH-C(0)-O-, HO-S(0)2-O-, (HO).P(0O)-0O-,
(HO)2P(0)-O-CH2-OC(0)-0-, (Ci-Cs)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-,
R16-N(R17)-C(O)-, R19-OC(0O)- va R16-N(R17)-S(O)2-;

R13 duge chon tir nhém bao gdm halogen, (C1-Ca)-alkyl, HO-, (Ci-Ca)-alkyl-O-
va R16-N(R17)-, va hai nhém thé R13 lién két véi cac nguyén tir cacbon trén vong lidn
ké trong R7, cling vdi cac nguyén tr cacbon mang ching, c6 thé tao thanh vong don
khong no c¢6 tir 5 canh dén 7 canh ma chtra 0, 1 hodc 2 nguyén tir khac loai gidng hoic
khac nhau dugc chon tir nhém bao gém nito, oxy va luu huynh, va khong duge thé hodc
duoc thé b*ﬁmg mét hodc nhidu nhém thé gidng hoic khac nhau dugc chon tir nhém bao

gbm flo va (C1-Ca)-alkyl;

R14 la vong d6i hoac don ¢d tir 3 canh dén 10 canh, ma la vong no, khong no mot
phé“m hodc thom va chtra 0, 1, 2, 3 hodc 4 nguyén tir khac loai trén vong giéng hoac khac
nhau dugc chon tir nhém bao gém nito, oxy va luu huynh, va khdng duoc thé hodc dugc

thé bang mét hodc nhidu nhém thé R20 giéng hodc khéc nhau;
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R15 va R18 doc 1ap véi nhau dugce chon tir nhém bao gdm (Ci-Cs)-alkyl, (C3-C7)-
xycloalkyl, (Cs-C7)-xycloalkyl-(Ci-Cs)-alkyl-, phenyl-(Ci-Cs)-alkyl va Hetl-(Ci-Cq)-
alkyl-;

R16 va R17 doc 1ap véi nhau duge chon tir nhém bao gdm hydro, (C1-Ce)-alkyl,
(C5-C7)-xycloalkyl, (Cs-Cr)-xycloalkyl-(C1-Ca)-alkyl-, phenyl-(Ci-Cs)-alkyl va Hetl-(C;-
Cy)-alkyl-,

hodc cac nhom R16 va R17, cing véi nguyén tir nito mang chiing, tao thanh di
vong no don vong c6 tir 4 canh dén 7 canh ma, ngoai nguyén tir nito mang R16 va R17,
chira 0 hodc 1 nguyén tir khic loai dugc chon tir nhém bao gdm nito, oxy va luu huynh,
va khong dugc thé hodc dugc thé bang cac nhém thé gidng hodc khac nhau duge chon tit
nhém bao gdm flo va (Ci-Cs)-alkyl;

R19 duge chon tir nhém bao gém hydro, (Ci-Cs)-alkyl, (C3-Cr)-xycloalkyl, (Cs-
Cr)-xycloalkyl-(Ci-Cs)-alkyl-, phenyl-(C1-Cs)-alkyl va Hetl-(Ci-Cs)-alkyl-;

R20 dugc chon tir nhém bao gdom halogen, (C1-Cy)-alkyl, HO-(C1-Cy)-alkyl-, (Cs-
Cr)-xycloalkyl, HO-, oxo, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-, HO-S
(0)2-0-, (HO)P(0)-O-, (HO)P(0)-O-CH2-OC(0)-O-, (Ci1-Cs)-alkyl-S(O)r-, R16-N
(R17)-, R18-C(O)-N(R17)-, R18-OC(O)-N(R17)-, NC-, R18-C(0O)-, R16-N(R17)-C(O)-,
R19-OC(0O)- va R16-N(R17)-S(0)2-;

Hetl la di vong thom vong don ¢6 tir 5 canh hodc 6 canh chira 1 hodc 2 nguyén tir
khac loai giéng hoac khac nhau dugc chon tr nhom bao gém nito, oxy va luu huynh,
khong dugc thé hodc duoc thé bang mot hodc nhidu nhém thé khéac nhau hoic gidng nhau

dugc chon tir nhém bao gém halogen, (C1-Ca)-alky! va (C1-Ca)-alkyl-O-;

Het2 1a di vong khong no hoac khdng no mét ph?m, vong do61 hodc vong don co tur
4 canh dén 10 canh, chira 1 hodc 2 nguyén tir khac loai gidng hodc khic nhau duoc chon

tir nhém bao gdm nito, oxy va luu huynh;
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Het3 13 di vong thom vong don hodic vong d6i ¢6 tir 5 canh dén 10 canh chua 1
hoac 2 nguyén tir khac loai giéng hodc khac nhau duwogc chon tir nhém bao gém nito, oxy

va luu huynh;

n dugc chon tir nhém bao gom 0, 1 va 2, trong d6 tat ca cac gia tri so n la doc 1ap

v&i nhau;

trong d6 tit ca nhom phenyl, trir khi dugc chi ra theo cach cu thé khéac, khong
duoc thé hodc dugc thé bfmg mot hodc nhidu nhém thé giéng hodc khac nhau dugc chon

tir nh6m bao gdm halogen, (Ci-Cq)-alkyl vi -O-(C1-Cs)-alkyl;

trong d6 tit ca nhém xycloalkyl va bixycloalkyl, ddc 1ap v6i nhom thé bat ky khac
ma c6 thé co mit trong nhém xycloalkyl hoic bixycloalkyl, c6 thé dwoc thé bing mét

hozc nhidu nhém dwge thé duge chon tir nhém bao gom flo va (C1-Ca)-alkyl;

trong d6 tit ca nhém alkyl, doc 14p v6i nhom thé bit ky khac ma c6 thé c6 mit

trong nhém alkyl, c6 thé dwoc thé bang mot hoic nhidu nhém thé flo.
M5 ta chi tiét sang ché

Nhém R2 va R3 trong hop chat cé cong thirc I va tit ca hop chét khac trong d6
nhém R2 va R3 c6 mit va trong cac cong thirc twong tmg khéng duoc lién két v6i nguyén
tir khac loai cu thé ndo trong vong, c6 thé dwoc lién két véi mot nguyén tir bit ky trong s6
hai nguyén tir cacbon ctia hé vong thiazol duoc md ta trong cong thirc I ¢6 vi tri 1ién két
tu do, cu thé 14 nguyén tir cachon tfong vong & cac vi tri 4 va 5 cua hé vong thiazol, nhu
dugc chi ra béi cac lién két bt ngudn tir R2 va R3 ma khéng dwoc hudng dén nguyén tir
cacbon cu thé nao. Mét trong sb cac nhém R2 va R3 duge lién két véi nguyén tir cacbon
& vi tri 4 trong vong ctia hé vong thiazol, va nhém con lai trong s6 cdc nhém R2 va R3
duogce lién két véi nguyén tir cacbon & vi tri 5 trong vong cia hé vong thiazol. Diéu nay
cling 4p dung twong g véi cac nhém khéc trong hop chét theo sang ché ma vi trf lién
két 1a khong c6 dinh trong cong thirc ctia ching, nhw, vi du, nhém Y trong hop chét ¢

cong thire ITI va IV theo sang ché.
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Tuong tu, nhém R4 trong hop chét ¢é cong thire I va tit ca hop chit khac trong d6
nhém R4 ¢6 mit, ma khic véi hydro, c6 thé duge lién két véi nguyén tir cacbon bt ky
cia hé vong chroman duge md ta trong cong thire I ¢6 vi tri lién két tu do, cu thé 13
nguyén tir cacbon trong vong & céc vi tri 2, 3, 4, 5, 7 va 8 cta hé vong chroman, nhu
duoc thé hién boi cdc lién két bat ngudn tir R4 ma khong duoc huéng dén nguyén ti
cacbon cu thé nio ciia vong chroman. Trong tt ca céc vi tri lién két tu do cia nguyén tir
cacbon trong vong & cac vi tri 2, 3, 4, 5, 7 va 8 ctia hé vong chroman ma khong bi chiém
gilt bdi nhém R4 khéc hydro, cac hydro s& c6 mat. Cu thé 13, néu trong hop chét c6 cong
thire I khong ¢6 nhém R4 ¢6 mat ma khéc hydro, thi nguyén tir cacbon trong vong & cac
vitri 2, 5, 7 va 8 clia hé vong chroman mang hydro, va nguyén tir cacbon trong vong &
céc vi tri 3 va 4 ciia hé vong chroman mang theo hai hydro. Néu nhém thé R4 ¢6 mat, cu
thé 1a nguyén tir hoic nhém 12 R4 ma khéc hydro, thi mot hodc nhiéu hydro noéi trén dugce

thé bang cac nhom thé R4.

Néu céc thanh phén cAu trc nhu nhém, nhom thé hodc céc s6, vi du, c6 thé c6 mit
nhidu lan trong hop chét c¢6 cong thirc 1, thi ching du doc 1ap véi nhau va trong tung
truong hop c6 thé ¢6 nghia bit ky trong s6 cac nghia duge md ta, va ching c6 thé trong
mdi trudong hop 1a giéng hodc khac thanh phin ciu tric nay bat ky khac. Trong nhém
dialkylamino, vi du, nhém alkyl c6 thé gidng hoiic khac nhau.

Nhoém alkyl, cu thé 14 gbc hydrocacbon no, ¢6 thé 13 mach thang (chudi thing)
hozc phan nhanh. Piéu nay ciing 4p dung néu nhém nay duge thé hoic 1a phan ciia nhém
khac, vi dy nhom -O-alkyl (nhém alkyloxy, nhém alkoxy) hoic nhém alkyl duogc thé HO-
(nhém hydroxyalkyl, HO-alkyl-). Tuy thudc vao dinh nghia twong tmg, s6 hrong nguyén
tir cacbon trong nhom alkyl c6 thé 1a 1, 2,3,4,5,6,hodc 1, 2, 3 hodc 4, hoac 1, 2 hoic 3,
hogc 1 hogic 2, hodc 1. Cac vi du vé alkyl 14 metyl, etyl, propyl bao g6m ca n-propyl va
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isopropyl, butyl bao gém ca n-buty!, sec-butyl, isobutyl va tert-butyl, pentyl bao gbm n -
pentyl, 1-metylbutyl, isopentyl, necpentyl va tert-pentyl, va hexyl bao gdém cé n-hexyl,
3,3-dimetylbutyl va isohexyl. Céc vi du vé nhom alkyl-O-13 metoxy, etoxy, n-propoxy,
iSOpropoxy, n-butoxy, isobutoxy. tert-butoxy, n-pentoxy. Cac vi du vé alkyl-S(O)n- 12
metylsulfanyl -(CH3-S-), metansulfinyl -(CH;-S(C)-), metansulfonyl | (CH3-S(0)2-),
etylsulfanyl -(CH3-CH»-S-), etansulfinyl -(CH;-CH:-S(O)-), etansulfonyl (CHs-CHz-
S(0)2-), 1-metyletylsulfanyl -((CHz),CH-S-), 1-metyletansulfinyl -((CH3)CH-S(0O)-), 1-
metyletansulfonyl ((CH3)2CH-S(O)-). Theo mdt phwong 4n cia sang ché, sé n dugc
chon tir nthém bao gém 0 va 2, trong d6 tt ca cac gid tri s6 n 1a doc lap voi nhau va co
thé gibng hodc khac nhau. Theo mét phuong 4n khac, sé n trong mdi 1an c6 mit bat ky
ctia nd, doc 1ap vé6i nghia cta no trong cac 1an ¢ mat khac, 1a 0. Theo mdt phuong an
khac, s6 n trong mdi 1an c¢6 mit bit ky ciia n6, doc 1ap v6i nghia cia n6 trong lan c6 mit

khac, 1a 2.

Nhém alkyl duge thé c6 thé duge thé & vi tri bat ky, véi didu kién 14 hop chét
twong tmg du 6n dinh va phd hop lam dugc chat. Diéu kién tién quyét d6 1a nhém cuy thé
va hop chét ¢6 cong thirc I dit 6n dinh va thiéh hop 1am dugc chét, va duge 4p dung
chung d6i vé6i cac dinh nghia cua tit ca nhém trong hop chit cé cong thirc 1. Vi du vé
nhom alkyl duoc thé, ddc biét cia nhém HO-(C1-Ca)alkyl, vi du, ¢6 thé 1a hydroxymetyl,
1-hydroxyetyl, 2-hydroxyetyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
hydroxy-1-metyletyl, 2-hydroxy-1-metyletyl, 1-hydroxybutyl, 4 hydroxybutyl, 2-
~ hydroxy-1-metylpropyl hogc 2-hydroxy-[-metylpropyl. Nhém alkyl ma, doc lap voi bat
ky nhém thé khac, ¢6 thé duoc thé bang mét hodc nhiéu nhém thé flo, c6 thé khéng duoc
thé bai nhom thé flo, cu thé 1a khong mang nhom thé flo, hodic duoc thé, vi du, bang 1, 2,
3,4,5,6,7,8,9, 10 hoac 11 nhéom thé flo, hodc bé’mg 1,2, 3, 4 hodc S nhém thé flo, hodc
bang 1, 2 hodc 3 nhém thé flo, c6 thé & vi tri bat ky. Vi du, trong nhém alkyl duogc thé
flo, mot hodc nhiéu nhém metyl c6 thé mang theo ba nhém thé flo va c¢6 mit & dang
nhom triflometyl, va’/hodc mot hodc nhidu nhém metylen (CHa) c6 thé mang hai nhém
thé flo mdi va c6 mit & dang nhém diflometylen. Phan mb ta chi tiét lién quan dén viéc

thé nhém bang flo cling dwoc ap dung néu nhém con mang nhém thé khac va/hoic 1a
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ph'?m cta nhém khac, vi du v& nhém alkyl-O-. Céc vi du v& nhom alkyl duoc thé flo 1a
triflometyl, 2-floetyl, 1-floetyi, I,1-difloetyi, 2,2,2-trifloetyl, pentafloetyl, 3,3,3-
triflopropyl, 2,2,3,3,3-pentaflopropyl, 4,4,4-triflobutyl va heptafloisopropyl. Vi du vé
nhém alkyl-O- dugc thé flo 1 triflometoxyl, 2,2,2-trifloetoxy, pentafloetoxy va 3,3,3-
triflopropoxy. Vi du v& nhém nhém -S(O)s- dugce thé flo 1a triflometylsulfanyl -(CF3S-),
triflometansulfinyl -(CF3-S(0)-) va triflometansulfonyl (CF3-S(O).-). Pdi véi tat ca nhém
hozic nhém thé trong hop chit c6 cong thirc I c6 thé 1a nhém alkyl ma thudng c6 thé chira
mot hodc nhidu nhém thé flo, nhu vi du v& nhém hodc nhém thé chira alkyl dugc thé flo
¢6 thé bao gdm trong dinh nghia ctia nhém hodc nhém thé, c6 thé k& dén nhém CFs

(triflometyl), hodc nhém twong rng nhu CF3-O-hodc CF3-S-.

Phin mo ta trén day ddi v6i nhém alkyl ap dung twong Ung véi nhém alkyl ma
trong dinh nghia ctia nhém trong hop chét c¢6 cong thic I lién két v6i hai nhom lién k&,
hoic lién két véi hai nhém, va c6 thé duge coi 1a nhom alkyl hoa tri hai (nhém alkandiyl),
nhw trong trudng hop cua phan alkyl ctia nhém alkyl duge thé. Do d6, nhém nay cling co
thé 12 mach thing hodc phan nhanh, lién két v6i nhom lién ké c6 thé & vi tri bt ky va c6
thé bat dau tir mdt nguyén tir cacbon hoic tu nguyén tir cacbon khéc, va ching c6 thé
khong duge thé hodic duoc thé bang cdc nhom thé flo doc 1ap v6i bt ky nhém thé khac.
Vi du vé nhém alkyl héa ti II 1a -CHp, -CHy-CHz-, -CH,-CH>-CHy-,
-CH,-CH»-CH>-CH»2-, -CH(CH3)-, -C(CHj)z{Q -CH(CH3)-CHy-, -CH,-CH(CH3)-, -
C(CH3)2-CHz-, -CH>-C(CHs)2-. Vi du vé cac nhom alkandiyl duge thé flo, ¢6 thé chua 1,
2,3, 4, 5, hodic 6 nhém thé flo, vi du, -CHF-, -CFz-, -CF2-CHy-, -CHa-CFa-, -CF,CFo-, -
CF(CH;)-, -C(CF3)-, -C(CH3)2-CF>-, -CF,-C(CH3)s-.

S6 lwgng nguyén tir cacbon trén vong trong nhém (C3-Cr)-xycloalkyl c6 thé 1a 3,
4,5, 6 hoic 7. Vi du vé xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va
xycloheptyl. S8 lwong nguyén tir cacbon trén vong trong nhém (Cs-Ci0)-bixycloalkyl c6
thé 14 6, 7, 8, 9 hodc 10. Hai vong trong nhém bixycloalkyl ¢6 thé c¢6 chung mot, hai dén
nhidu nguyén tir cacbon trén vong va c6 thé dwoc ngung tu hodc tao thanh vong doi co
lién két cdu hosc vong xoidn. Vi du v& bixycloalkyl 1a bixyclo[2.1.1]hexyl,

bixyclo[2.2.1]heptyl, ‘bixyclo[3.1.1]heptyl, bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl,
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bixyclo[3.2.2]nonyl va bixyclo[4.4.ﬁ]dexyl. Nhém Bixycloa]_kyl c6 thé duoc lién két
thong qua nguyén tir cacbon bét ky trén vong. Nhom xycloalkyl va bixycloalkyl, doc 1ap
v6i bat ky nhém thé khéc, c6 thé duge thé bang mot hodc nhidu nhém thé (Ci-Ca)-alkyl,
c6 thé khong duogc thé'bﬁng céc nhém thé alkyl, cu thé 1a khéng mang nhém thé alkyl,
hodc duoc thé, vi du, biang 1, 2, 3 hodc 4 nhém thé (C1-Ca)-alkyl gidng hodc khac nhau,
vi du, bang cic nhom metyl, ma nhom thé c¢6 thé & vi tri bit ky. Vi du v& nhém
xycloalkyl va nhém bixycloalkyl dwgc thé alkyl 1a 1-metylxyclopropyl, 2,2-
dimetylxyclopropyl, 1-metylxyclopentyl, 2,3-dimetylxyclopentyl, 1-metylxyclohexyl, 4-
metylxyclohexyl, 4-isopropylxyclohexyl, 4-tert-butylxyclohexyl, 3,3,5,5-
tetrametylxyclohexyl, 7,7-dimetylbixyclo[2.2.1]heptyl, 6,6-dimetylbixyclo[3.1.1]heptyl
va 1,7, 7-trimetylbixyclo[2.2.1]heptyl. Nhom xycloalkyl va nhom bixycloalkyl, ddoc 1ap
v6i nhom thé bit ky khéc, ¢ thé duoc thé bang mét hodic nhidu nhém thé flo, c6 thé
khéng dugce thé bang cic nhom thé flo, cu thé 1a khong mang nhém thé flo, hodc duoc
thé, vi du, bang 1, 2, 3,4, 5, 6,7, 8,9, 10 hodc 11 nhém thé flo, hoic 1, 2, 3, 4, 5 hoic 6
nhom thé flo, hodc bang 1, 2 hodc 3 nhém thé flo. Nhém thé flo c6 thé & vi tri bit ky cua
nhém xycloalkyl hodc nhém bixycloalkyl va ciing ¢6 thé 13 trong nhém thé alkyl. Vi du
vé nhém xycloalkyl va nhém bixycioalkyl dwgc thé flo 1a 1-floxyclopropyl, 2,2-
difloxyclopropyl, 3, 3-difloxyclobutyl, 1-floxyclohexyl, 4,4-difloxyclohexyl, 3,3, 4.4, 5,
S-hexaﬂoxyclohexyl, 1-flobixyclo[2.2.2]octyl va 1, 4-diflobixyclo[2.2.2]octyl. Nhom
xycloalkyl ciing c6 thé dugc thé dong thoi bang flo va alkyl. Vi du v& nhém (C3-C7)-
xycloalkyl-(Ci-Cs)-alkyl- nhu -xyclopropylmetyl, xyclobutylmetyl-, -xyclopentylmetyl,
xyclohexylmetyl-, xycloheptylmetyl-1-xyclopropyletyl-2-xyclopropyletyl-, 1-
xyclobutyletyl-2-xyclobutyletyl-1-xyclopentyletyl-2-xyclopentyletyl-1-xyclohexyletyl-2-
xyclohexyletyl-1-xycloheptyletyl-2-xycloheptyletyl-. Theo mdt phuong 4n cia sang ché,
nhém (C3-Cr)-xycloalkyl-(C1-Cs)-alkyl trong bat ky mot hodc nhidu 14n c6 mat cia nhém
nay, doc 1ap véi lan c6 mit bat ky khac, 1a nhém (Cs-Cr)-xycloalkyl-(Ci-Ca)-alkyl, theo
phuong an khac 1a (Cs-C7)-xycloalkyl-CH2-. Trong nhém (Cs-C7)-xycloalkyl-(Ci-Cs)-
alkyl-, va tuong tu trong tit ca nhom khéc, cac ddu ndi & cudi thé hién lién két tw do
thong qua d6 nhém dugc lién két, va do d6 chi ra phan nhém phu thong qua d6 ma nhém

dwoc cAu thanh tir cac phan nhém phu duoc lién két.
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Trong nhém phenyl duoc thé, bao gdm nhérn phenyi 13 Ar va R14, nhém thé cé
thé & vi tri bat ky. Trong nhém phenyl duogc thé mot 1an, nhém thé c6 thé & vi tri 2, vi tri
3 hodc vi tri 4. Trong nhom phenyl dugc thé hai 1an, nhom thé c6 thé & cac vitri2va3, o
cacvitri2 vad, G cacvitri2 va s, & cdc vitri 2 va 6, & cac vi tri 3 va 4, hoac & cac vi tri
3 va 5. Trong nhém phenyl dugc thé ba 1an, nhém thé c6 thé & cac vitri 2, 3 va 4, & céc
vitri2,3va5,dcacvitri2,3va 6, &cacvitri2, 4,5, & cac vitri 2, 4 va 6, hodc & cac vi
trf 3, 4 va 5. Néu nhém phenyl mang bdn nhém thé, mot sé nhom trong d6 c6 thé 1a
nguyén tir flo, vi du, nhém thé c6 thé & cac vi tri 2, 3, 4, 5, & cée vi tri 2, 3, 4, 6, hodc &
céc vi tri 2, 3, 5 va 6. Néu nhém phenyl duoc thé nhiéu 1an hoic bat ky nhém thé nhiéu
lan khic mang céc nhém thé khic nhau, mdi nhém thé c6 thé & bat ky vi tri phu hop, va
sang ché nay bao gdm tit ca cac cht ddng phan vi tri . S6 lwong nhom thé trong nhém
phenyl dugc thé c6 thé 12 1, 2, 3, 4 hodc 5. Theo mdt phuong 4n cia sang ché, s luong
nhém thé trong nhém phenyl thé, nhu sO hrong nhém thé trong bét ky nhém thé khac ma
c6 thé mang mot hoac nhiéu nhém thé, 14 1, 2, 3 hoic 4, theo phuong an khac 1, 2 hoac 3,
theo phuong 4n khac 1 hogc 2, theo phuong an khac 1, trong d6 s6 lwong nhém thé trong
1an c6 mat bat ky trong sd céc 1an c6 mit cia nhom thé 1a doc 1ap v6i s6 nhom thé trong

nhiing 1an c6 mat khéc.

Trong nhém di vong, bao gdm nhém Hetl, Het2 va Het3, nhom di vong 1a Ar va
R14 va cac di vong vong khac ma c6 thé c6 mit trong hop chit ¢6 cong thire I, nhu cac
vong dugc hinh thanh béi hai nhom ciing véi nguyén tir hay nguyén tir mang chung, cac
phan tir di vong c6 thé c6 mat trong bét ky sw két hop va nim & céc vi tri bit ky phu hop
nao trong vong véi didu kién nhém con lai va hop chét c6 cong thie I 1a pht hop va du
6n dinh Iam dugc chat. Theo mét phuong 4n cua sang ché, hai nguyén tir oxy trong bét
ky di vong trong hop chit ¢6 cong thirc I khong thé ¢6 mat & cac vi tri vong lién k&. Theo
phuong an khic cua sang ché, hai phan tir di vong duge chon tr nhém bao g0m nguyén
tir oxy va nguyén tit lru huynh khong thé c6 mit & céc vi tri vong lién k& trong bat ky di
vong nao trong hop chét ¢é cong thire I. Theo mot phuong 4n clia sang ché, hai phan tir di
vong dugce chon tir nhém bao gdm nguyén tir nito mang nhém exocyclic nhu hydro hodc

nhom the, nguyén tir lwu huynh va nguyén tir oxy khong thé ¢6 mit & cac vi tri vong lién
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ké trong bt ky di vong nao trong hop chit ¢6 cong thire 1. Trong di vong thom sy lua
chon cua cac ph'?m tir di vong duge giéi han boi cac didu kién tién quyét 13 vong thom, cu
thé 12 n6 bao gdm hé vong ¢6 sau dién tir pi bit dinh. Cac di vong don thom 1a cac vong 5
canh hodc 6 canh va, trong trudng hop vong 5 canh, bao gbm nguyén tir khac loai duge
chon tir nhém bao gdm oxy, luu huynh va nito, trong d6 nito trén vong nay mang nhom
exocyclic nhu hydro hodc nhém thé, va theo tity ¥ thém mét hodc nhiu nguyén tir nito
trén vong hon nita, va, trong trudng hop cia vong 6 canh, bao gdm mét hodc nhiéu
nguyén tir nito nhu nguyén tir khac loai, nhung khéng c6 nguyén tir oxy va nguyén tir luu
huynh 13 nguyén it khac loai. Trir khi dwgc chi ra theo cach cu thé khac trong dinh nghia
ctia nhém, nhom di vong cé thé duoc lién két théng qua bat ky nguyén tir cia vong phu
hop, cu thé 13 bAt ky nguyén tr cia vong cé thé mang theo hydro hodc nhém thé, bao
gdém nguyén tir cacbon cia vong va nguyén ti nito cia vong Theo mdt phwong 4n cua
sang ché, nhom di vong c6 mit bat ky trong hop chét c6 cong thire I véi 1an c6 mit bit ky
ctia nd, 1 ddc 14p véi nhitng 1dn c6 mit khac ciia né va doc lap véi nhém di vong bat ky
khac, lién két qua nguyén tir cacbon cua vong, va theo phuong an khéc théng qua nguyén
t nito trén vong, néu cé. Trong nhém di vong duoc thé, nhom thé c6 thé & cac vi tri bat

ky.

S6 luong nguyén tir khac loai ¢6 thé c6 mit trong nhém di vong trong hop chit c6
cong thire 1, s6 vong, cu thé 1a nhém di vong c6 thé vong don va/hoic ddi, sd lwong canh
cua vong cé thé c6 mat, va muc no, cu thé 12 nhom di vong no va khong chira lién két doi
trong vong, hodc cho di d6 13 phan khong no va chaa hay nhiéu, vi du hodc hai, lién két
ddi trong vong nhung khong thom, hozic cho du d6 1a thom va do dé c6 hai lién két dai
trong vong trong trudmg hop cla di vong thom vong don 5 canh, ba lién két doi trong
vong trong trudng hop cua di vong thom vong don 6 canh, bén lién két d6i trong vong
trong trudng hop ctia nhém di vong thom vong ddi ¢6 tir 9 canh, va nim lién két doi
trong vong trong trudng hgp cia di vong thom 10 canh, dugc quy dinh trong cic dinh
nghia ctia nhém riéng r& trong hop chét ¢6 cong thuc 1. Hai vong trong nhom di vong do6i
c¢6 thé c6 mot, hai hodc nhidu nguyén tir khac loai chung va c6 thé duoc ngung tu hoic

tao thanh vong ddi c6 lién ket cau hodc vong xoan. Vi du vé cac hé vong di vong, maf
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nhém di vong trong hop chat ¢6 céng thirc I ¢6 thé dugo tao ra tir d6, va tir bat ky mot
hogc nhidu trong sé d6, nhém di vong bét ky trong hop chit ¢é cong thie I dugc chon
theo mdt phwong 4n cia sang ché, véi diéu kién hé vong bao gdm céc dinh nghia cia
nhom, oxetan, thietan, azetidin, furan, tetrahydrofuran, thiophen, tetrahydrothiophen,
pyrrol, pyrrolin, pyrrolidiﬁ, 1,3-dioxol, 1,3-dioxolan, isoxazol ([1,2]oxazol), isoxazolin,
isoxazolidin, oxazol ([1,3]oxazol), oxézolin, oxazolidin, isothiazol ([1,2]thiazol),
isothiazolin, isothiazolidin, thiazol ([1,3]thiazol), thiazolin, thiazolidin, pyrazol,
pyrazolin, pyrazolidin, iniid.az:OI, imidazolin, imidazolidin, [1,2,3]triazol, [1,2, 4]triazol,
[1,2,4]oxadiazoi, [1,3,4]>0xadiazol, 1,2;5;0xad.ia_2()l, [1,2,4]thiadiazol, 1H-tetrazol, pyran,
‘tetrahydropyfan, thiopyran, wtra}1;,’droﬂ'1iopyran,‘ 2,3-dihydr0[l ,4]dioxin, 1,4-dioxan,
pyridin, 1,2,5,6-tetrahydropyridin, pipe’ridvin, | morpho}in, thiomorpholin, | piperazin,
. pyridazin, pyrimidin, pyfazin, [1,2,4]triazin, oxepan, thiepar;,Aazepan, [1,3]diazepan, [1,4
t]diazepan, [l,4]oxazepan, [l,4]thiazepanel, azocan, 3-azabixyclo[3.1.0]hexan,
octahydroxyclopenta[b]pyrol, octahydroxyclopenta[c|pyrol, 2azaspiro[4.4]nonan, 7-
azabixyclo[2.2.1]heptan, 2.7-diazaspiro[4.4]nonan, octahydropyrolo[3,4-b]pyrol, 6,7-
dihydro-5H-pyrolo[2,1-¢c][1,2,4]triazol, imnidazo([2,1-b]thiazol, 6,7-dihydro-5H-
thiazolo[3,2-a] pyrimidin, benzofuran, isobenzofuran, benzothiophen(benzo[b]thiophen),
1H-indol, 2,3-dihydro-1H-indol, octahydroindol, 2H-isoindol, octahydroisoindol,
benzo[1,3]dioxol, benzoxazol, benzthiazol, 1H-benzimidazol, imidazo[1,2-a]pyridin,
[1,2,4]triazolo[4,3-a]pyridin, chroman, isochroman, thiochroman, benzo[1,4]dioxan, 3,4-
dihydro-2H-benzo[1,4]oxazin, 3,4-dihydro-2H-benzo[1,4]thiazin, 2azaspiro[4,5]decan, 3-
azabixyclo[3.2.2]nonan, quinolin, 1,2,3,4-tetrahydroquinolin, 5,6,7,8-tetrahydroquinolin,
isoquinolin, 1,2,3,4-tetrahydroisoquinolin, 5,6,7,8-tetrahydroisoquinolin, 2,7-
diazaspiro[4,5]decan, 2,8-diazaspiro[4,5]decan, xinolin, quinazolin, quinoxalin, phtalazin
va [1, 8]naphtyridin c.(’) thé dugce dé cap dén, ma tit ca co thé khong duge thé hodc duge
thé & vi tri bat ky thich hop nhu duge xac dinh trong dinh nghia cua nhém tuong ung
trong hop chit cé cong thie I, trong d6 mirc dd khéng no xac dinh bang vi dy, va trong
mdi nhém ciing nhu hé vong véi mire d no cao hon hoic thép hon, hodc hydro hoa, hoac

khong no c6 thé ¢6 mit nhu duge x4c dinh trong dinh nghia cia nhom.
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Nhu trén ddy, nhém di vong c6 thé duge lién két théng qua bat ky nguyén tir khac
loai phtt hop. Vi du, trong s6 nhitng nhém khac c6 thé dwogc lign két voi oxetan va vong
thietan qua cac vi tri 2 va 3, vong azetidin qua céc vi tri 1, 2 va 3, vong furan, vong
tetrahydrofuran, vong thiophen va tetrahydrothiophen qua cac vi tri 2 va 3, vong pyrol va
vong pyrolidin qua céc vi tri 1, 2 va 3, vong isoxazol va vong isothiazol qua cac vi tri 3, 4
va 5, vong pyrazol qua cac vi tri 1, 3,‘4 va 5, vong oxazol va vong thiazol qua cac vi tri 2,
4 va 5, vong imidazol va vong imidazolidin qua céc vi tri 1, 2, 4 va 5, vong 1H-tetrazol
qua vi tri 1 va 3, tetrahydfopyran va 'véﬁg tetrahydrothiopyran qua cac vi tri 2, 3 va 4,
vong 1,4-dioxan qua vi tri 2, vong pyridin qua céc vi tri 2, 3 va 4, vong piperidin qua cic
vitri 1, 2, 3 va 4, vong morphelin va vong thiomorpholin qua céc vi tri 2, 3 va 4, vong
piperazin qua cic vi tri 1 va 2, vong pyrimidin qua cac vi tri 2, 4 va 5, vong pyrazin qua
vi tri 2, vong azepan qua céc vi tri 1, 2, 3, 4, 3-azabixyclo[3.1.0] vong hexan qua vi tri 3
va 6, octahydroxyclopenta[b]pyrol va vong octahydroxyclopenta[c]pyrol qua vi tri 1, 2-
azaspiro[4.4] vong nonan qua vi tri 2, 7-azabixyclo[2.2.1]heptan vong théng qua vi tri 7,
octahydropyrolo[3,4-b]pyrol vong qua vi tri 1 va 5, 6,7-dihydro-SH-pyrolo[2,1-c][1,2,4]
vong triazol qua vi tri 3, imidazo[2,1-b]thiazol qua vi tri 2, 5 va 6, 6,7-dihydro-5H-
thiazolo[3,2-a]pyrimidin qua vi trf 3, vong va vong benzofuran benzothiophen qua vi tri
2,3,4,5,6va7, vong 1H-indol, vong 2,3-dihydro-1H-indol va vong octahydroindol qua
vitril,2,3,4,5,6va7, vong benzo[1,3]dioxol qua vi tri 4, 5, 6 va 7, vong benzoxazol
va vong benzthiazol qlia cac vitri 2, 4,5, 6 va 7, vong 1H-benzimidazol qua cac vi tri 1,
2, 4,5, 6 va 7, vong imidazo[1,2-a]pyridin qua vi trf 2 va 3, vong [1,2,4]triazolo[4,3-
alpyridin qua vi tri 3, vong benzo[l,4]dioxan qua cac vi tri 5, 6, 7, 8, vong 3-
azabixyclo[3.2.2]nonan qua vi tri 3, Vbng quinolin qua vi tri 2, 3, 4, 5, 6, 7, 8, vong
1,2,3,4-tetrahydr0quinglin qua vi tri 1, 5,'6, 7 Vé 8, S,6,7,8-_tetrahydroquinolin qua vi tri 2,
3 va 4, vong isoquinolin qua vi tri 1; 3, 4, 5? _62 7va 8, vong 1,2,3,4-tetrahydroisoquinolin
qua vi tri 2,‘ 5, 6,7 va8, vong 5,6,7,8-tetrahydroisoquinolin qua vi tri 1, 3, 4, 5, vong 2,7-
diazaspiro[4,5]decan qua vi tri 2 va 7, vong 2,8—dia2a;spi1"o[4,5]décan qua vi tri 2 va 8, vi
du, trong d6 tat ca cac gbc con lai clia nhém di vong c6 thé khéng duogc thé hodc duge thé
& vi tri bat ky thich hop nhu dwgc x4c dinh trong dinh nghia cia nhém twong Ung trong

hop chét c6 cong thie 1.
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Halogen 1a flo, clo, brom hoéc iot. Theo mdt phuong an cla sang ché, trong 14n ¢6
mit bat ky trong sb cac 1dn c6 mit halogen ciia né 14 flo, clo hogc brom, theo phwong an
khac flo hodc clo, theo phuong 4n khac flo, theo phuong an khac clo, trong d6 tit ca cac

lan c6 mét cua halogen 1a doc 1&p véi nhau.

Nhém oxo, cu thé 1a nguyén tir oxy lién két doi, khi lién két v6i nguyén tir cacbon,
thé hai hydro trén nguyén tit cacbon cita hé ban dau. Do d6, néu nhom CH, dugce thé bang
0x0, né tr¢ thanh nhém cacbonyl (C(O), C=0). Nhém oxo cling c6 thé c6 mat trén
nguyén tir lvu huynh, nhu nguyén tir lvu huynh trong di vong vong no va khéng no mot
phan n6i chung, bén canh nguyén tir lvu huynh trén vong, ngoai ra nhém (S(O), S(=0))
va S(0)2 nhém (S(=0).) c¢6 thé c6 mit & dang cac phan tir di vong. Nhém oxo khéng c6

mit & dang nhém thé trén nguyén tir cacbon trong vong thom nhu trong nhoém phenyl.

Sang ché bao gOm tét ca cac chét ddng phén lap thé cua hop chét ¢6 cong thire I, vi
dy, tat ca cac chat dong phan lap thé va bt dbi bao gdm cac chit ddng phan cis/trans.
Sang ché con bao gém cac hdn hop ciia hai hoic nhidu chit ddng phan 1ap thé, vi du céc
hén hop ciia cic chat ddng phéan 1ap thé va/hodsc bit ddi bao gdm céc chét ddng phan
cis/trans, trong tit ca céc ty 1. Cac trung tAm bit ddi xémg c6 trong hop chét ¢6 cong
thire I, vi dy, nguyén tir cacbon & vi tri 2 ctia hé vong chroman hodc nhém alkyl khéong
dugc thé hodc duoc thé, tit ca doc 14p véi nhau 6 thé c6 cAu hinh S hodc ciu hinh R.
Sang ché d& cap dén chéat ddng phan lap thé, bao gdm ca su dbi 1ap quay phai va quay
trai, & dang tinh khiét quang hoc va chiryéu 1a dang tinh khiét quang hoc, vi du véi ty &
mol cua hai déng phan d6i hinh 98:2, hodc 99:1, hodc cao hon, va & dang raxemat cua
chung, cu thé 1a hon hop cta hai déng phan d6i hinh trong ty 1€ mol 1a 1:1, va trong cac
dang ctia cac hdn hop ciia hai ddng phan dbi hinh trong tit ca céc ty 18. Sang ché tuong tu
dé cap dén chat dong phan ddi anh theo dang tinh khiét va chii yéu 1a chét dong phan d6i
anh tinh khiét trong cac dang cta cac hdn hop cta hai hay nhidu chét ddng phan d6i anh
trong tit ca cic ty 1é. Sang ché ciling bao gdm tat ca ddng phén cis/trans cla hop chit co
cong thiic I & dang tinh khiét va chi yéu 1a dang tinh khiét, vi du véi ty 18 mol cua dong
phan cis/trans 98: 2, hogic 99: 1, hodc cao hon, va & dang hdn hop cia dong phan cis va

dong phan trans trong tit ca céc ty 1. Dong phan cis/trans ¢6 thé c6 mit trong cac vong
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thé. Viéc didu ché chat dong phén 13p thé riéng 1&, néu can, c6 thé dwoc thuc hién bing
cach phan giai hdn hop theo cac phuong phap thong thuong, vi dy, bang sic ky hoic két
tinh, hodc bang cach sir dung hop chit ban diu ddng nhit v& mat 1ap thé trong qué trinh
tong hop, hodc béi cac phan tmg chon loc tip thé. Ty ¥, trude khi tach chit ddng phan
1ap thé, qué trinh tao dan xuét c6 thé dwoc thuc hién. Viée tach hdn hop cua chét déng
phan 1ap thé c6 thé duoc thyc hién & giai doan cita hop chét c6 cong thirc I hodc & giai
doan trung gian trong qua trinh tong hop. Vi du, trong trwdng hop cta hop chit c6 cong
thire I ¢6 trung tAm bat dbi xtng, cic chat dong phan déi anh riéng 1& ¢6 thé dugc diéu
ché bang cach didu ché raxemat cia hop chét c6 cong thirc I va phan giai né thanh chét
dong phan dbi anh bang sic ky chét long cao ap trén pha dao theo phwong phap chuén,
hodc phén giai cac raxemat cia chét trung gian bat ky trong qué trinh tdng hop cua né
bang séc ky hodc két tinh mudi ctia né véi amin hoat tinh hodc axit va bién déi cac chat
ddng phan 1ap thé trung gian vao cac dang cta ddng phan dbi hinh cta hop chét cudi c¢6
cdng thire I, hogic bing cach thuc hién phan tmg chon loc déi quang trong qué trinh tbng

hop. Sang ché ciing bao gdm tét c4 cic tautome ciia hop chét c¢6 cong thirc .

Néu hop chit c6 cong thirc 1 bao gdm mdt hodc nhiéu nhém c6 tinh axit hodc
bazo, vi dy, nhém di vong bazo, mubi sinh ly hoac mubi doc chat hoc tuong Ung cling
dugc bao gdm trong sang ché, dic biét 14 mudi dwoc dung. Do d6, hop chit c6 cong thirc
I ¢6 thé dugc khir proton trong nhém c6 tinh axit va duoc sir dung vi du, mudi kim loai
kiém, vi du natri hodc mudi kali, hodc nhu mudi amoni, vi du, mudi v&i amoniac hodc
amin hiru co hodc cic axit amin. Hop chat c6 cong thirc I bao gdm it nhat nhém bazo
cling ¢6 thé dwgc didu ché va duge sir dung trong cac dang ciia mudi cong axit cua ching,
vi du & dang mudi duge dung véi axit v co va axit hitu co, nhu mubi véi axit clohydric
va do d6 c6 mat trong cac dang cuia, vi du, hydroclorua. N6i chung, mudi c6 thé duoc
diéu ché tir hop chét c6 tinh axit va bazo c6 cong thirc I bing phan tmg véi axit hodc
bazo trong dung mdi hoic chit pha lodng theo cac phuong phap thong thuong. Néu hop
chit c6 cong thire I ddng thoi ¢6 axit va nhém bazo trong phan tir, sang ché ciing bao
g6m mudi ndi (betain, ion ludng tinh) ngoai cac dang mudi trén day. Sang ché nay ciing

bao gdm tit ca mudi ctia hop chat c6 cong thuc I, vi tinh dung nap sinh Iy thip, khong
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phu hgp dé str dung truc ti€p nhu duge pham, nhung phu hop nhu chat trung gian cho céac
phan ng hoa hodc cho viéc dicu che cia mudi sinh 1y ¢6 thé chap nhén, vi du, bang cach

trao doi anion hoac trao doi cation.

Theo mét phuong an cia sang ché, di vong thom 1a nhém Ar chia 1 hodc 2
nguyén tir khac loai thudc vong giéng hodc khic nhau dwoc chon tir nhém bao gdm nito
va luu huynh. Theo mot phuong an khac, di vong thom 14 Ar 1a di vong 5 canh ma chira 1
hodc 2 nguyén tir khac loai thuéc vong gidng hodc khac nhau duge chon tir nhém bao
gdm nito va luu huynh, theo mdt phwong 4n, 1 nguyén tir khac loai ma 13 nguyén tir luu
huynh, hodc né 1a di vong 6 canh ma chita 1 hoac 2 nguyén tr khac loai 1a nguyén tir
nito. Theo mot phuong an khéc, di vong thom la Ar dugc chon tir nhém bao gérri
thiophen, thiazol, pyridin, pyridazin, pyrimidin va pyrazin, theo phuong an khac, tir nhém
bao gdm thiophen, pyridin, pyridazin, pyrimidin va pyrazin, theo phuong 4n khéc, tir
nhém bao gdm thiophén, pyridin, pyrimidin va pyrazin, theo phuong an khac, tir nhom
bao gom thiophen, pyridin va pyrazin, theo phuong an khac, tir nhém bao gdm pyridin va
pyrazin, theo phuong 4n khéc, tr nhém bao gdm thiophen va pyridin, theo phuong an
khac 1a thiophen, va theo phwong 4n khéc 1a pyridin, tt ca cac di vong ddu khéng duge
thé hodc dwgc thé nhu duge mé ta. Theo mot phuong 4n cua sang ché, Ar 1a phenyl
khong duogc thé hodc duoc thé béng mét hodc nhidu nhom thé R1 giéng hozc khac nhau,
theo phuong 4n khéc Ar 1a di vong thom 5 canh hodic 6 canh khong duoc thé hodc duoc
thé bing mot hodc nhidu nhém thé R1 giéng hodc khac nhau. Theo mét phuong 4n cua
sang ché, s& lugng nhom thé R1 ¢6 thé c6 mat trong nhom Ar 1a 1, 2 hodc 3, theo phuong

an khac n6 1a 1 hodc 2, theo phuong an khac né 1a 1.

Lién két d6i c6 mit trong vong don khéng no c6 thé dwge tao ra boi hai nhém thé
R1 lién két v6i nguyén tir cacbon trén vong lién k& trong Ar cing véi nguyén tu cacbon
mang chiing, c6 mit giita hai cacbon trén vong lién ké trong vong thom Ar ma chung cho
vong Ar va vong duge tao ra béi hai nhém R1, va vi céc quy tic danh phap cho cc vong
ngung tu duge coi 14 lién két d6i c6 mit trong ca hai vong. Trudng hop hai nhém R1 lién
két v6i nguyén tir cacbon lién ké trong Ar cling véi nguyén tir cacbon mang ching tao ra

vong don khong no c6 tir 5 canh dén 7 canh, d6 13 vong vong don, c¢6 thé trong céc thuat
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ngit khac dugc coi 1a hai nhom R1 Cfl'z'y.g nhau tdo thanh gbc hoa tri IT bao gdm mach tir 3
dén 5 nguyén tir trong d6 0, 1 hdzfzc 2 la nguyéh tir khéc loai gidng hoidc khac nhau dugc
chon tir nhém bao gdm nito, oxy va lwu huynh, nguyén tir cudi trong do6, dwgc lién két véi
hai nguyén tir cacbon lién ké cac tai Ar, dugc ngﬁn céch véi nhau bang 1 dén 3 nguyén
ttr. Vi du vé géc hoéa tri hai nay, tir bét ky mdt hoac nhiéu trong s6 d6 hai nhém R1 lién
két v6i nguyén tir cacbon trén vong lién ké trong Ar dugc chon theo mét phurong 4n cua
sang ché, 1a gbc -CH,-CH,-CHa-, -CH,-CH,-CH,-CHy-, -CH,-CH,-CH;-CH,-CHa-, -O-
CH,-CHa-, -CH2-CH2-0O-, -O-CH3-0O-, -O-CH2-CH2-0O-, -O-CHz-CHz-CH2-O-, -NH-CH2z-,
CHz-O-, -O-CHz-CHp-NH-, -S-CH,-CHo-NH- va-NH-CH,-CHa-S-, ma tit ca ¢6 thé thé
vao nguyén tir cacbon va nguyén tir nito bing cac nhém duge thé chon tir nhém bao gom
flo va (C;-Cs)-alkyl, vi. du, flo va metyl, va do d6 cé thé cling ¢c6 mat, vi du, géc hoa tri
hai -O-CF>-O-, -OC(CHj3)2-O-, -N(CHz)-CHz-CH-O-, -O-CHz-CH2-N(CH3)-, -S-CHo-
CH,-N(CH3)- va -N(CHs)-CH,-CH»-S-. Theo mét phwong 4n ciia sang ché, vong c6 thé
dwoc tao ra boi hai nhém R1 lién két véi nguyén tir cacbon cta vong lidn k& trong Ar
cung v4i nguyén tir cacbon mang ching, ia vong 5 canh hoac 6 canh, theo phuong 4n
khac 13 5 canh, theo phuong 4n khéc 1a vong 6 canh. Theo mot phuwong an cua sang ché,
s6 lwgng nhém duoc thé chon tir nhém bao gdm flo va (C1-Ca)-alkyl, c6 thé c6 mit trong
vong duge tao ra bdi hai nhém R1 lién két v&i nguyén tir cacbon cua vong lién ké trong
Ar cung v&i nguyén tir cacbon mang chiing, 1a 1, 2 hodc 3, theo phuong 4n khac 1a 1 hodc
2, theo phwong 4n khéc 13 1. Theo mot phwong 4n ctia sang ché, nhom thé ¢ thé c6 mat
trong vong dwgc tao ra boi hai nhém R1 ién két véi nguyén tir cacbon trén vong lién ké
trong Ar cing véi nguyén tir cacbon mang ching 13 nhém thé flo, va theo phuong an
khac chung 13 nhém thé (C1-Ca)-alkyl, vi du, cdc nhom thé metyl, va theo phuong an
khac nhom thé & vong nay lién két v6i nguyén tir nito trén vong dugc chon tir nhém bao

g6m (Ci-Cs)-alkyl.

Theo mét phuong 4n cua sang ché, R1 duge chon tir nhém bao gdm halogen, (C)-
Ce)-alkyl, (C3-C7)-xycloalkyl, (Cs-Cr)-xycloalkyl-(Ci-Cs)-alkyl-, HO-, (C;-C¢)-alkyl-O-,
(C3-Cy)-xycloalkyl-O- va (Cs-Cr)-xycloalkyl-(Ci-Cs)-alkyl-O-, theo phuong an khéc, tu
nhom bao gém halogen, (Ci-Ce)-alkyl, HO- va (Cy-Ce)-alkyl-O-, theo phuong an khac, tir
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nhém bao gdm halogen, (Ci-Co)-alkyl va (Ci-Co)-allyl-O-, theo phwong an khac, tir
nhém bao gdm halogen va (C1-Co)-alkyl, theo phuong an khac, tir nhém bao gdm
halogen, theo phuwong an khéc, tir thém bao gom (C1§C6)-alky1, theo phuong an khac, tir
nhém bao gdm halogen, (Ci-Cs)-alkyl, (Cs-Cr)-xycloalkyl, (C3-Cr)-xycloalkyl-(Ci-Ca)-
alkyl-, HO-, (C:-C¢)-alkyl-O-, (Cs3-Cr)-xycloalky!l-O-, (Cs-C7)-xycloalkyl-(C1-Cs)-alkyl-
O-va (C1-C6)-alky1-S(O)n-, theo phwong 4n khac, tir nhém bao gdm halogen, (Ci-Cé)-
alkyl, HO-, (C:-Cg)-alkyl-O- va (Ci-Ce)-alkyl-S(O)n-, theo phuong an khéc, tir nhém bao
gém halogen, (C1-Ce)-alkyl, (C1-Ce)-alkyl-O- va (Ci-Ce)-alkyl-S(O)n-, va trong tt ca cac
phwong 4n hai nhém R1 lién két v&i nguyén tir cacbon lién ké trong Ar, cling véi nguyén
tir cacbon mang chiing, ¢6 thé tao thanh vong don khong no c6 tir 5 canh dén 7 canh ma
chira 0, 1 hodc 2 nguyén tir khéc loai gidng hodc khac nhau dugc chon tir nhém bao gdm
" nito, oxy va luu huynh, va khong duoc thé hodc dugc thé bﬁng mdt hodc nhidu nhém thé
gidng hodc khac nhau dugc chon tir nhém bao gdm flo va (Ci-Cs)-alkyl. Theo mot
phuong an khéc, Rl d&gc chon tur nhém bao gdm halogén, (C1-C6)-alkyl, (Cs-Cy)-
xycloalkyl, (Cs5-C7)-xycloalkyl-(Ci-Cy4)-alkyl-, phenyl, Hetl, HO-, (Ci-Cs)-alkyl-O-, (Cs-
Cr)-xycloalkyl-O-, (Cs5-C7)-xycloalkyl-(Ci-Ca)-alkyl-O-, phenyl-O-, Hetl1-O- va (Ci-Cse)-
alkyl-S(O)n-, theo phuwong an khéc, tir nhém bao gém halogen, (Ci-Ce)-alkyl, (C3-C7)-
xycloalkyl, (Cs3-Cr)-xycloalkyl-(C1-Cs)-alkyl-, HO-, (Ci-Ce)-alkyl-O-, (C3-C7)-
xycloalkyl-O- va (Cs-C7)-xycloalkyl-(C1-Cs)-aikyl-O-, theo phuong 4n khac, tir nhom
bao gdm halogen, (Ci-Cs)-alkyl, HO- va (C1-Cs)-alkyl-O-, theo phwong 4n khéc, tir nhém
bao gdém halogen, (C1-Cs)-alkyl va (C1-Cs)-alkyl-O-, theo phuong an khac, tir nhém bao
gbém halogen va (C1-Cg)-alkyl, theo phwong an khac, tir nhém bao gdém halogen, theo
phuong an khéc, tir nhém bao gom (Ci-Ce)-alkyl, theo phwong 4n khac, tir nhém bao gdm
halogen, (C1-Cs)-alkyl, (C3-C7)-xycloalkyl, (C3-C7)-xycloalkyl-(Ci-Cs)-alkyl-, HO-, (Ci-
Ce)-alkyl-O-, (Cs-Cr)-xycloalkyl-O-, (Cs3-Cr)-xycloalkyl-(Ci-Cs)-alkyl-O- va (Ci-Ce)-
alkyl-S(O)n-, theo phwong an khéc, tir nhém bao gdm halogen, (C1-Cs)-alkyl, HO-, (Ci-
Cs)-alkyl-O- va (C1-Ce)-alkyl-S(O)n-, theo phwong 4n khéc, tir nhém bao gém halogen,
(C1-Co)-alkyl, (C1-Cs)-alkyl-O- va (C1-Cs)-alkyl-S(O)n- . Theo mot phuong 4n, nhoém thé
R1 duoc lién két v6i nguyén tir nito trong vong Ar, nhu trong trudng hop cia vong pyrol,

pyrazol hodc imidazol 1a Ar, dwgc chon tir nhém bao gdom (Ci1-Cs)-alkyl, (C3-C7)-
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xycloalkyl, (C3-C7)-xycloalkyl-(Ci-Cs)-alkyl-, phenyl va Hetl, theo phwong an khac, tu
nhém bao gdm (Ci-Ce)-alkyl. |

Theo mét phuong 4n cua sang ché, nhém (Ci-Cealkyl 1a R1 hodc c6 mat trong
nhom (Ci-Ce)-alkyl-O- va (Ci-Ce)-alkyl-S(O)n- 1a R1, 1a nhém (Ci-Cs)alkyl, theo
phuong an (C1-C3)nhém alkyl, theo phuong an khac nhéom (Ci-Cz)-alkyl, theo phuong
an nhom metyl. Theo mdt phuwong 4n ciia sang ché, nhém (Cs-Cr)-xycloalkyl 1a R1 hodc
c6 mat tai R1, 1a nhéom (Cs-Cg)-xycloalkyl, theo phuong an khac la nhém (Csz-Ca)-
xycloalkyl, theo phwong &n nhém 12 xyclopropyl.

Vi du vé nhém Ar bao gdm nhém thé tiy y R1, tir bat ky mot hodc nhiéu nhém
trong d6 Ar dugc chon theo mdt phuong an cda sang ché, 1a phenyl, cu thé 1a phenyl
khéng dugc thé, thiophen-2-yl, thiopllen-Ble, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyrazin-2-yl, 2-flo-phenyl, 3-ﬂ0-phény1, flo-4-phenyl, 2-clo-phenyl, 3-clo-phenyl, 4-clo-
phenyl, 2-metyl-phenyl (o-tolyl), .3’—mety1-phenyl (m-tolyl), 4-metyl-phenyl (p-tolyl), 2-
etyl-phenyl, 3-etyl-phenyl, 4-etyl-phenyl, 2-metoxy-phenyl, 3-metoxy-phenyl, 4-metoxy-
phenyl, 2-etoxy-phenyl, 3-etoxy-phenyl, 4-etoxy-phenyl, 2-propoxy-phenyl, 3-propoxy-
phenyl, 4-propoxy-phenyl, 2-isopropoxy-phenyl, 3-isopropoxy-phenyl, 4-isopropoxy-
phenyl, 2,3-diflo-phenyl, 2,4-diflo-phenyl, 2,5-diflo-phenyl, 2,6-diflo-phenyl, 3,4-diflo-
phenyl, 3,5-diflo-phenyl, 2,3-diclo-phenyl, 2,4-diclo-phenyl, 2,5-diclo-phenyl, 2,6-diclo-
phenyl, 3,4-diclo-phenyl, 3,5-diclo-phenyl, 2-clo-flo-3-phenyl, 2-clo-flo-4-phenyl, 2-clo-
5-flo-phenyl, 2-clo-flo-6-phenyl, 3-clo-2-flo-phenyl, 3-clo-flo-4-phenyl, 3-clo-flo-5-
phenyl, 4-clo-2-flo-phenyl, 4-clo-flo-3-phenyl, 5-clo-2-flo-phenyl, 2,3-dimetyl-phenyl,
2,4-dimetyl-phenyl, 2,5-dimetyl-phenyl, 2,6-dimetyl-phenyl, 3,4-dimetyl-phenyl, 3,5-
dimetyl-phenyl, 2-flo-3-metyl-phenyl, 2-flo-4-metyl-phenyl, 2-flo-5-metyl -phenyl, 2-flo-
6-metyl-phenyl, 3-flo-2-metyl-phenyl, 3-flo-4-metyl-phenyl, 3-flo-5-metyl-phenyl, 4-flo-
2-metyl -phenyl, 4-flo-3-metyl-phenyl, 5-flo-2-metyl-phenyl, 2-clo-3-metyl-phenyl, 2-
clo-4-metyl-phenyl, 2-clo-5-metyl -phenyl, 2-clo-6-metyl-phenyl, 3-clo-2-metyl-phenyl,
3-clo-4-metyl-phenyl, 3-clo-5-metyl-phenyl, 4-clo-2-metyl -phenyl, 4-clo-3-metyl-
phenyl, 5-clo-2-metyl-phenyl, 2-flo-3-metoxy-phenyl, 2-flo-4-metoxy-phenyl, 2-flo-5-
metoxy -phenyl, 2-flo-6-metoxy-phenyl, 3-flo-2-metoxy-phenyl, 3-flo-4-metoxy-phenyl,
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3-flo-5-metoxy-phenyl, 4-flo-2-metoxy -phenyl, 4-flo-3-metoxy-phenyl, 5-flo-2-metoxy-
phenyl, 2-metoxy-3-metyl-phenyl, 2-metoxy-4-metyl-phenyl, 2-metoxy-5-metyl -phenyl;
2-metoxy-6-metyl-phenyl, 3-metoxy-2-metyl-phenyl, 3-metoxy-4-metyl-phenyl, 3-
metoxy-5-metyl-phenyl, 4-metoxy-2-metyl-phenyl, 4-metoxy-3-metyl-phenyl, 5-metoxy-
2-metyl-phenyl, 3-flo-thiophen-2-yl, 4-flo-thiophen-2-yl, 5-flo-thiophen-2-yl, 2-flo-
thiophen-3-yl, 4-flo-thiophen-3-yl, 5-flo-thiophen-3-yl, 3-clo-thiophen-2-yl, 4-clo-
thiophen-2-yl, 5-clo-thiophen-2-yl, 2-clo-thiophen-3-yl, 4-clo-thiophen-3-yl, 5-clo-
thiophen-3-yl, 3-metyl-thiophen-2-yl, 4-metyl-thiophen-2-yl, 5-metyl-thiophen-2-yl, 2-
metyl-thiophen-3-yl, 4-metyl-thiophen-3-yl, 5-metyl-thiophen-3-yl, 3-flo-pyridin-2-yl, 4-
flo-pyridin-2-yl, 5-flo-pyridin-2-yi, 6-tlo-pyridin-2-yi, 2-flo-pyridin-3-yl, 4-flo-pyridin-3-
yl, S-flo-pyridin-3-yl, 6~ﬂ0—pyﬁdin—3-yl, 2-fio-pyridin-4-yl, 3-flo-pyridin-4-yl, 3-clo-
pyridin-2-yl, 4-clo-pyridin-2-yl, 5-clo-pyridin-2-yl, 6-clo-pyridin-2-yl, 2-clo-pyridin-3-yl,
4-clo-pyridin-3-yl, 5-clo-pyridin-3-yl, 6-clo-pyridin-3-yl, 2-clo-pyridin-4-yl, 3-clo-
pyridin-4 -yl, 3-metyl-pyridin-2-yl, 4-metyl-pyridin-2-yl, 5-metyl-pyridin-2-yl, 6-metyl-
pyridin-2-yl, 2-metyl-pyridin-3-yl, 4-metyl-pyridin-3-yl, 5-metyl-pyridin-3-yl, 6-metyl-
pyridin-3-yl, 2-metyl-pyridin-4-yl, 3-metyl-pyridin-4-yl, 3-metoxy-pyridin-2-yl, 4-
metoxy-pyridin-2-yl, 5-metoxy-pyridin-2-yl, 6-metoxy-pyridin-2-yl, 2—metoxy-pyridin-3-
yl, 4-metoxy-pyridin-3-yl, 5-metoxy-pyridin-3-yl, 6-metoxy-pyridin-3-yl, 2-metoxy-
pyridin-4-yl, 3-metoxy-pyridin-4 -yl.

Theo mét phuong an cia séng ché, nhém R2 duge chon tir nhém bao gém R5-
N(R6)-C(0)- va R5-N(R6)-CHa-, va theo phuong an khéc, tir nhém bao gdm R7-C(O)-
NH-CHa- va R7-S(0),-NH-CHa-. Theo mét phwong an cta sang ché, nhém R2 13 nhém
R5-N(R6)-C(O)-, va hop chit twong tmg dugce dung dé chi hop chét c6 cong thic la.
Theo moét phwong 4n ctia sang ché, nhém R2 13 nhom R5-N(R6)-CHa-, va hop chét tuong
g dwgc ding dé chi hogp chit c6 cong thirc Ib. Theo mét phuong an cia sang ché, nhém
R2 1& nhém R7-C(0)-NH-CH>-, va hop chit twong wng duoc ding d& chi hop chét c6
cong thirc Ic. Theo mdt phwong 4n cua sang ché, nhom R2 14 nhém R7-S(0)-NH-CHo-,
va hop chit twong tmg dwoc ding d& chi hop chit c6 cong thirc 1d.

-25-



20602

0 S __Cc(0)-N(R8)-R
~ \\\ \;3 (O)-N(R8)-R(5)
Ar (@] R4 a

N \i/)),,cyl -N{R6)-R{5)
/k N~ ﬁ«

Ib
Ar C R4

N /‘\.f-‘O\Y' - CH -NH-C(0)-R7
/f M L‘o’k
- N g
Ar C io
R4
/Eﬁ \( CH o S(O) b
Id

Nhoém Ar, R3, R4, RS, R6 va R7 trong hop chat ¢6 cong thic Ia, Ib, Ic va Id 1a nhu

duge x4c dinh trong hop chit c6 cong thirc L.

Theo mot phwong 4n cia sang ché, nhom R2 duge lién két & trong vong & vi tri 5
ctia hé vong thiazol va nhom R3 dwoc lién két & vi tri 4 coa hé vong thiazol, va hop chit
trong ‘g dugc ding dé chi hop chit c¢6 céng thire Ie. Theo mot phuong 4n cta séang ché,
nhém R3 duoc lién két & trong vong & vi tri 5 ctia hé vong thiazol va nhém R2 duogc lién
két & vi tri 4 cia hé vong thiazol, va hop chét twong g duoc ding dé chi hop chét co

cong thuc If.

le if
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Nhém Ar, R2, R3 va R4 trong hop chét ¢6 cdng thirc Ie va If 13 nhu duoce xac dinh
trong hop chit c¢6 cong thie 1.

Theo mdt phurong an cla séng ché, nhém R2 dwoc lién két & & vi tri 5 trong vong
cua h¢ vong thiazol va ﬁhém R3 duoe nf‘n két & vi tri 4 clia hé vong thiazol, va nhém R2
duge chon tr nhom bao g()m RS—N{R&S)-C(Q)— va li{S-N'(R6)¥CH2-, va theo phuong an
Khéc, tir nhém bao gdm R7-C(0)-NH-CHs- va R7-8(0)2-NH-CHj-. Theo mét phwong 4n
~ cha sang ché, nhém R2 duoc lién It & & vi tri 4 trong vong ciia hé vong thiazol va nhém
R3 duoc lién két & vi trf 5 c¢ia hé vong thiazol, va nhém R2 dugce chon tir nhém bao gém
RS5-N(R6)-C(0)- va R5-N(R6)-CHa-, vi theo phuong an khac, tir nhém bao gdm R7-
C(O)-NH-CHa- va R7-S(O)2-NH—CH2~. Theo mdt phuong 4n cia sang ché, nhém R2
duoc lién két & vi tri 5 trong vong cua hé vong thiazol va 13 nhém R5-N(R6)-C(O)-, va
nhém R3 dugce lién két & cac vi tri 4 trong vong cua hé vong thiazol, va hop chét twong
tng dwgc dung dé chi hop chit c6 cong thirc Ig. Theo mét phwong 4n cia sang ché, nhém
R2 duge lién két & vi tri 5 trong vong ctia hé vong thiazol va 1a nhém R5-N(R6)-CHa-, va
nhém R3 duoc lién két & vi tri 4 trong vong ciia hé vong thiazol hop chit twong tGng, va
hop chét twong tng duge dung dé chi ¢6 cong thire Ih. Theo mdt phirong 4n cua sang ché,
nhém R2 duge lién két & vi tri 5 trong vong clia hé vong thiazol va 1a nhém R7-C(O)-
NH-CH>-, va nhém R3 duoc lién két & vi trf 4 trong vong cua h¢ vong thiazol, va hgp
chét twong tmg dugc ding dé chi hgp chit ¢6 cong thire Ij. Theo mdt phwong 4n ciia sang
ché, nhém R2 dugc lién két & vi tri 5 trong vong cla hé vong thiazol va la nhém R7-
S(0)2-NH-CH>-, va nhém R3 duge lién két & vi trf 4 trong vong ctia hé vong thiazol, va
hop chét twong tmg duoc ding dé chi hop chit 26 cong thirc Ik. Theo mdt phuong an clia
sang ché, nhom R2 dwoc lién két & vi tei 4 trong vong ciia hé vong thiazol va 1a nhém RS-
N(R6)-C(O)-, va nhém R3 dwoc lidn két & vi trf 5 trong vong ciia hé vong thiazol, va hop
chét twong tmg dugc citlng dé chi hop chét ¢6 cong thirc Im. Theo mdt phuong 4n cua
sang ché, nhém R2 duge lién két & vi tri 4 trong vong cua hé vong thiazol va 13 nhém R5-
N(R6)-CH2-, va nhém R3 dwgc lién két & vi tri 5 trong vong cia vong thiazol hop chat
tuong Gng hé thdng, va duge ding dé chi hop chit ¢6 cong thirc In. Theo mot phurong an

cua sang ché, nhém R2 dugc lién két & vi tri 4 trong vong cua hé vong thiazol va 1a nhém
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R7-C(0)-NH-CHz-, va nhém R3 duoe lién két & vi tri 5 trong vong cua h¢ vong thiazol,
va hop chit twong img dwoc ding dé chi hop chit ¢6 cong thirc Io. Theo mot phuong an

~cla sang ché, nhém R2 duoc lién ké: n vi tri 4 rong vong cua hé vong thiazol va 1a nhom
R7-5(0)-NH-CH>-, va nhém R3 duoc lién két & vi tri S trong vong hé vong thiazol, va
hop chit trong Gmg dugce dung dé chi hop chét c6 cong thire Ip.

= \( ) CORHRER(

.0

Ar O R4 N\J\ ]h

0 _-S
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Ar 0] R 4 In

CH:-N(Ré}-R(S)

-28-



20602

| . 5 . P .
- < A \\’; Ia

Ar 0] y
ke CH,-NH-C(0)-R7
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Nhém Ar, R3, R4, RS, R6 va R7 trong hop chét ¢ cong thire Ig, Th, Ij, Ik, Im, In,
Io va Ip 1 nhu duge xac dinh trong hop chét ¢6 cong thic L.

Theo mdt phuong an cia sang ché, nhém R3 duge chon tir nhém bao gém hydro,
halogen va (C1-Cs)-alkyl, theo phuong 4n khéc, tir nhém bao gdm hydro va halogen, theo
phuong 4n khac, tir nhém bao gém hydro, flo va clo, theo phwong 4n khac, tir nhém bao
g0m hydro va (C;-Ca)-alkyl, va theo phuong 4n khac R3 1a hydro. Theo mot phuong an
ctia sang ché, nhém (C1-Cq)-alkyl 12 R3 hodc ¢ mit tai R3 1a (C1-Cy)-alkyl, theo phuong
4n khac né 1 metyl, trong d6 nhém alkyl bao gdbm nhém metyl ciing c6 thé dugc thé
béng mdt hodc nhiéu nhém thé flo va, vi dy, nhom triflometyl c6 mét, nhu ap dung déi

v&i nhém alkyl néi chung.

Nhu dugc md ta trén ddy, trong cic vi tri lién két tw do cua vong chroman, cu thé
12 lién két céc vi tri & céac vitri2,3,4,5,7 va 8 cua h¢ vong chroman ma khong bi chiém
giit bang cac lién két trong vong hodc lién két vao nhém Ar, thi cac hydro hodc nhém
duoc thé chon tir nhém bao gdm halogen, (Ci-Cq)-alkyl va (C1-Ca)-alkyl-O- ¢6 thé c6 miit
ma 12 nhém R4. Theo mot phurong 4n ciia sang ché, trong cac vi tri lién két tw do & vi tri
2ctia hé vong chroman, cu thé 14 vi trf lién két tir do ctia nguyén tir cacbon trén vong ma
mang nhém Ar, hydro c6 mat, va trong cac vi tri lién Kkét tu do trong vitri 3,4,5,7 va8
clia cac hydro ctia hé vong chroman hoic nhém duge thé chon tir nhém bao gém halogen,
(Ci-Ca)-alkyl va (C1-Cs)-alkyl-O- ¢6 mit. Theo mot phuong an ctia sang ché, trong céc vi

tri lién ket tw do & céc vi tri 2, 3 va 4 cua cac hydro thudc hé vong chroman c6 mit, va
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trong cac vi tri lién két tu dd G cac vitri 5,7 va 8 ctia cac hydro thudc h€ vong chroman
hodc nhém duoc thé chon tir nhém bao gém_ halogen, (Ci-Cg)-alkyl va (C;-Cs)-alkyl-O-
c6 mat. Theo mot phuong &n cia sang ché, trong. cac vi trf lién két tu do & cac vi tri 2 va
S cta cac hydro thudc hé vong chroman c6 mat, va trong cac vi tri lién két tu do & cac vi
tri 3, 4, 7 va 8 clia cac hydro thudc hé vong chroman hodc nhém duoc thé chon tir nhom
bao gom halogen, (C1-Cs)-alkyl va (Ci-Ca)-alkyl-O- ¢6 mat. Theo mdt phwong 4n cia
sang ché, trong cac vi tri lién két ty do & céc vi tri 2, 5, 7 va 8 cia cac hydro thudc hé
vong chroman cé mét, va trong cac vi tri lién két tu do & cac vi tri 3 va 4 cla cac hydro
thudc hé vong chroman hodc nhém dugc thé chon tir nhém bao gdm halogen, (C1-Ca)-
alkyl va (C1-C4)-alkyl-O- ¢6 mit. Theo mot phuong 4n, sé lwong nhém R4 khac hydro,
nghia 13 s6 lrong nhém thé R4 dwgce chon tir halogen, (Ci-Ca)-alkyl va (C1-Ca)-alkyl-O-,
1a 3, theo phuong an khac né6 1a 2, theo phuong an né 1a 1, va theo phuong an khac né 1a
0, va do do theo phuong 4n thir sau khong c6 nhém R4 khac hydro cé mét trong hé vong
chroman, va céc hydro c6 mat trong tAt ca cac vi tri lién két tr do cua n6. Theo mot
phuong &n, R4 1a hydro hodc mot hodc phiéu nhom thé giéng hoac khac nhau duge chon
tir nhém bao gdm halogen va (C1-Cs)-alkyl, theo phwong an khac R4 13 hydro hodc mot
hoic nhidu nhom thé gidng hoic khac nhau duoc chon tir nhém bao gom flo, clo va (Ci-
Cy4)-alkyl. Theo médt phuong an, R4 trong céac vi tri li€n két tw do & cac vitri 2,3 va4 caa
hé vong chroman 13 hydro hodc mét hodc nhiéu nhém thé giéng hodc khéac nhau dugc
chon tir nhém bao gdm flo va (Ci-Cs)-alkyl, theo phuong an R4 trong céc vi tri lién két ty
do & céac vi tri 2, 3 va 4 cua hé vong chroman 1a hydro hoac mot hodc nhidu nhém thé
gidng hoic khic nhau dugc chon tir nhém bao gdm (C1-Cs)-alkyl, va R4 trong céc vi tri
lién két ty do & cac vi tri 5, 7 va 8 clia hé vong chroman 13 hydro hodic mét hodc nhidu
nhém thé gidng hoic khac nhau duge chon tir nhém bao gdm halogen, (C1-Cy)-alkyl va
(C1-Cy)-alkyl-O-, theo phuong an R4 trong céac vi tri lién két ty do & cac vi tri 5, 7 va 8
ctia hé vong chroman 13 hydro hodc mdt hoic nhiéu nhém thé giéng hodic khac nhau duoc
chon tir nhém bao gdm halogen va (Ci-Ca)-alkyl, theo phwong 4n R4 trong céc vi tri lién
két tw do & cac vitri 5, 7 va 8 ciia hé vong chroman 13 hydro hoic mét hoic nhidu nhém

thé giéng hoic khac nhau duge chon tir nhém bao gdm halogen. Theo mot phuong an cua
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sang ché, nhém (Ci1-Ca)alkyl 12 R4 hodc c6 mit tai R4 14 (C1-Ca)-alkyl, theo mdt phuong

an khac, né 1a metyl.

Theo mdt phuong an cua séng ché, R5 va R6 doc lap v6&i nhau duge chon tir nhém
bao gdm hydro, (C1-Ce)-alkyl, (C3-Cr)-xycloalkyl, (Cs-Cio)-bixycloalkyl va Het2, theo
phuong an khéc, tir nhém bao gdm hydro, (Ci-Cs)-alkyl, (Cs-C7)-xycloalkyl va (Cs-C1o)-
bixycloalkyl, theo phwong 4n khic, tir nhém bao gém hydro, (Ci-Ce)-alkyl, (C3-Cr)-
xycloalkyl va Het2, theo phuong an khac, tir nhém bao gém hydro, (Ci-Cs)-alkyl va (Cs-
Cy)-xycloalkyl, theo phuong 4n khac, tir nhém bao gom hydro va (C1-Cs)-alkyl, trong dé
trong tat ca cac phwong an (Ci-Cs)-alkyl khong duoc thé hodc duoc thé bing mot hodc
nhidu nhém thé R10 giéng hodc khac nhau, va (Cs-Cy)-xycloalkyl, (Cs-Cio)-bixycloalkyl
va Het2 tat ca déu khong dwgce thé hodc duogc thé bang mot hodic nhiéu nhém thé R11
gidng hoic khéc nhau, hoic cac nhém R5 va R6, cing v6i nguyén tir nito mang ching,
tao thanh di vong co tir 4 canh dén 10 canh, vong don hodc, no hodc khong no mot ph?m,
cing véi nguyén tir nito mang RS vi R6, bao gdm 0 hodc 1 nguyén tir khac loai duge
chon tir nhém bao gbém nito, oxy v& luu huynh, va khéng duoc thé hodc duge thé bing
mot hodc nhiéu nhém thé R12 giéng hodc khac nhau. Theo mdt phuong 4n cia sang ché,
RS va R6 ddc 1ap véi nhau dugc chon tir nhém bao gdm hydro, (Ci-Cs)-alkyl, (C3-C7)-
xycloalkyl, (C¢-Cio)-bixycloalkyl va Het2, theo phuong 4n khac, tr nhém bao gdm
hydro, (C1-Ce)-alkyl, (C3-C7)-xycloalkyl va (Cs-Cio)-bixycloalkyl, theo phurong an khac,
tir nhém bao gdbm hydro, (C1-Ce)-alkyl, (Cs-C7)-xycloalkyl va Het2, theo phuong an
khac, tir nhém bao gdm hydro, (C1-Cs)-alkyl va (C3-C7)-xycloalkyl, theo phuong an khac,
tir nhém bao gdm hydro va (Ci-Ce)-alkyl, trong d6 trong tit ca cac phuong an (Ci-Ce)-
alkyl khéng dugc thé hodc duoc thé bang mét hozc nhiéu nhém thé R10 gidéng hodc khéc
nhau, va (Cs-Cr)-xycloalkyl, (Ceé-C1o)-bixycloalkyl va Het2 tit ca déu khong dugc thé

hoic duoc thé bﬁng mot hodc nhiéu nhém thé R11 giéng hoac khac nhau.

Theo mot phuong an cia sang ché, mot trong s6 cac nhém R5 va R6 dugc chon tir
nhém bao gdm hydro va (C1-Cs)-alkyl, theo phuong 4n khéc, tir nhém bao gbém hydro va
(C1-Cy)-alkyl, theo phuong 4n trong nhém bao gdm hydro va metyl, va theo phuong 4n

khac 13 hydro, va trong s6 nhém RS va R6 duge chon tir nhém bao g0m hydro, (C-Cs)-
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alkyl, (C3-C7)-xycloalkyl, (Cs;Clo)-bixycloalky]. va He't’2, theo phuong an khée, tir nhém
bao gdm hydro, (Cx.-Cs)-alkyl, (C3-Cr)-xycloalky! va (Ce-Cio)-bixycloalkyl, theo phuong
an khéc, tr nhém bao gdém hydro, (Ci-Ce)-alkyl, (C3-C7)-xycloalkyl va Het2, theo
phuong an khéac, tr nhém bao gdm hydro, (Ci-Ce)-alkyl va (C3-Cr)-xycloalkyl, theo
phuong an khéc, tir nhém bao gdm hydro vi (C1-Ce)-alkyl, trong d6 trong tat ca céc
phuong an (C1-Cs)-alkyl, (C1-Ca)-alkyl va metyl dai di€n cho R5 hodc R6 khong dugc thé
hoic dugc thé bing mot hodc nhiéu nhém thé R10 giéng hoic khic nhau, va (C3-Cy)-
xycloalkyl, (Cs-Cuo)-bixycloalkyl va Het2 tAt c4 déu khong dugc thé hodic dugc thé bang
mdt hodic nhidu nhém thé R11 gidng hoic khac nhau, hoic cac nhom RS va R6, cing véi
nguyén tir nito mang ching, tao thanh di vong ¢6 tr 4 canh dén 10 canh, vong don hodc
vong ddi, no hodc khdng no mot phéin, cling v&i nguyén tir nito mang RS va R6, bao gdm
0 hodc 1 nguyén tir khac loai duge chen tir nhom bao gdm nito; oxy va luu huynh, va
khéng dugce thé hoic duge thé béng, mét hodc nhiéu nhém thé R12 gidng hoic khac nhau.
Theo mdt phuong an ctia sang ché, mot trong s6 cac thém RS va R6 duge chon tir nhém
bao gém hydro va (C1;C5)-alkyl, theo phuong 4n khéc, tir nhém bao gdm hydro va (Ci-
C4)-alkyl, theo phwong an trong nhém bao gdm hydro va metyl, va theo phuwong an khac
1a hydro, va trong s6 nhém R5 va R6 dwoc chon tir nhoém bao gdm hydro, (C1-Ce)-alkyl,
(Cs-Cr)-xycloalkyl, (Cs-Cio)-bixycloalkyl va Het2, theo phuwong &n khac, tr nhém bao
gdm hydro, (C1-Ce)-alkyl, (Cs-C7)-xycloalkyl va (Cs-Cio)-bixycloalkyl, theo phuwong 4n
khac, tir nhém bao gém hydro, (Ci-Ce)-alkyl, (Cs3-C7)-xycloalkyl va Het2, theo phuong
4n khéc, tir nhém bao gdém hydro, (C1-Cs)-alkyl va (C3-Cr)-xycloalkyl, theo phuong an
khac, tir nhém bao gdm hydro va (Ci-Ce)-alkyl, wrong d6 trong tat ca cac phuwong an (Ci-
Ce)-alkyl, (C1-Cs)-alkyl va metyl dai dién cho R5 hodc R6 khong duge thé hoic duge thé
bing mét hodc nhiéu nhém thé R10 gidng hoic khac nhau, va (C3-Cr)-xycloalkyl, (Cs-
C10)-bixycloalkyl va Het2 tit ca déu khong duoc thé hodc duge thé bang mot hodc nhiéu

nhém thé R11 giéng hoic khac nhau.

Theo mdt phrong an cua sang ché, mdt trong s6 cac nhom RS va R6 duge chon tir
nhom bao gdm hydro va (Ci-Ce)-alkyl, theo phuong an khéc, tr nhém bao gém hydro va

(C1-Ca)-alkyl, theo phwong 4n trong nhém bao gém hydro va metyl, va theo phuong an
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khac 1a hydro, va trong s6 nhém R5 va R6 du{fc chon tir nhém bao gdm (Ci-Cs)-alkyl,
(Cs5-Cy)-xycloalkyl, (Cs-C1o)-bixycloalkyl va Het2, theo phuong 4n khac, tr nhém bao
gdm (Ci-Ce)-alkyl, (C3-C7)-xycloalkyl va (Cs-Cio)-bixycloalkyl, theo phuong an khac, tir
nhém bao gom (Ci-Ce)-alkyl, (C3-C7)-xycloalkyl va Het2, theo phwong an khac, tir nhém
bao gdém (C1-Ce)-alkyl va (C3-C7)-xycloalkyl, theo phwong an khac trong nhém bao gdm
(C1-Ce)-alkyl, trong d6 trong tit ca cac phwong an (Ci-Ce)-alkyl, (Ci-Ca)-alkyl va metyl
dai dién cho RS hoac R6 khong duoc thé hodc dugc thé bf?mg mot hodc nhiéu nhém thé
R10 gibng hoic khac nhau, va (Cj;C7)-xybloalk}’l, (Ce-C10)-bixycloalkyl va Het2 tat ca
déu khéng dugc thé hodc dugc thé béng mét hodc nhiéu nhém thé R11 giéng hodc khac
nhau, hodc cdc nhém RS va R6, cling v&i nguyén tir nito mang ching, tao thanh di V(‘)né
6 tir 4 canh dén 10 canh, vong don hodc vong d61, no hoac khong no mdot ph?m ma, cung
véi nguyén tu nito. mang RS va R6, chra 0 hodc 1 nguyén t& khac loai duge chon tir
nhém bao gbém nito, 0>;y va luu huynh, va khong dugc thé hodc duge thé bing mot hodic
nhidu nhém thé R12 gidng hodc khac nhau. Theo mét phwong an cta sang ché, mot trong
s6 cac nhém RS va R6 duge chon tir nhém bao gdm hydro va (Ci-Ce)-alkyl, theo phuong
4n khac, tir nhém bao gdm hydro va (C1-Ca)-alkyl, theo phuong an trong nhém bao gém
hydro va metyl, va theo phurong 4n khéc 13 hydro, va trong s6 nhém R5 va R6 duge chon
tir nhém bao gdm (Ci-Ce)-alkyl, (C3-Cr)-xycloalkyl, (Cs-Cio)-bixycloalkyl va Het2, theo
phuong 4n khic, tr nhém bao gdm (Ci-Ce)-alkyl, (C3-Cr)-xycloalkyl va (Ce-Cio)-
bixycloalkyl, theo phurong 4n khéc, tir nhém bao gdm (Ci-Ce)-alkyl, (Cs-Cr)-xycloalkyl
va Het2, theo phuong an khéc, tir nhém bao gém (Ci-Ce)-alkyl va (C3-Cr)-xycloalkyl,
theo phwong 4n khac trong nhém bao gém (Ci-Ce)-alkyl, trong d6 trong tit ca céc
phuong an (C1-Ce)-alkyl, (Ci-Cs)-alkyl va metyl dai dién cho RS hodc R6 khong duge thé
hodc dugc thé bﬁn_g mat hoéq nhiéu nhom thé R10 gidng hodc khac nhau, va (C5-Cy)-
xycloalkyl, (C6-C10)-bvixycloalkyl va Het2 tit ca déu khéng dugc thé hodc duge thé bang

mot hodc nhi¢u nhém thé R11 giong hoac khac nhau.

Theo mot phuong &n ctia sz’mg cﬁé, nhém (C1-C6)—alkyl dai dién cho RS hoac R6 1a
nhém (Ci-Cg)alkyl, theo phuong an nhém (Ci-Cs)alkyl, theo phwong 4n khac nhéom (C1-

C2)-alkyl, theo phuong an khac bAt kv mdt hoac nhiéu nhém duge chon tir nhém bao
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gdm butyl, propyl, isopropyl, etyl va metyl, vi du dugc chon tir nhém bao gdm metyl,
etyl va propyl, tAt ca khong duoc thé hodc duoc thé béng mot hoidc nhiéu, vi du 1,2 hoic
3, hodc 1 hodc 2, hoic 1, nhém thé gidng hodc khac nhau R10, trong ¢6 nhom thé co thé
cé mdt trong vi tri bét ky, vi du & céc vi tri 1 va/hodc & céac vi tri 2 cia nhém etyl 1a RS
hodc R6, hodc & cac vi tri 1 va/hodc & cac vi tri 2 va/hodc & céac vi tri 3 cia nhém propyl

la RS hoac R6.

Theo mét phwong an cia sang ché, sé lugng nhém thé R10 giéng hoic khac nhau
la tuy y ¢6 trong nhom (Ci-Ce)alkyl dai dién cho RS hodc R6, 1a 1, 2, 3 hoac 4, theo
phuong 4n nd 1a 1, 2 hodc 3, theo phuong an khac né 1a 1 hodc 2, theo phwong an né 1a 1.
Theo mot phuong an, ) Irgng nhém R14 dai dién cho nhom thé R10, ma tuy y co trong
nhém (Ci-Ce)alkyl dai dién cho RS hoic R6 ngoai nhom thé bat ky khac R10, 1a 1 hodc 2,
theo phuong 4n khac né 1a 1, theo phuong 4n khac né 1a 0 (khong), cy thé 13 trong
phuong an sau R10 nhu dugc xac dinh, nhung khong phai la R14. Theo mot phwong an,
s6 lwgng nhém oxo 13 nhém thé R10, ma tiy ¥ ¢6 trong nhém (C1-Cs)alkyl dai dién cho
R5 hodc R6 ngoai nhém thé bét ky khac R10, 1a 1 hoic 2, theo phuong 4n khac né 1a 1.
Theo mét phwong 4n, s6 lugng nhém dwoc chon tir nhém bao gdm R16-N(R17)-C(O)-,
R19-OC(0)- va R16-N(R17)-S(O)- 12 nhém thé R10, ma tiy y c6 trong nhém (Ci-
Cs)alkyl dai dién cho RS hodc R6 ngoai nhom thé bAt ky khac R10, 1a 1 hodc 2, theo

phuong &nno la 1.

Theo mdt phwong an clia sang ché, s6 Iuéng nhém thé R11 gidng hodc khac nhau
la tuy y ¢o trong (C3-C7)-xycloalkyl, (Cs-Cio)-bixycloalkyl va nhom Het2 dai dién cho R5
hodc R6, ddc lap nhau 1a 1, 2, 3 hodc 4, theo phuong an khac né 1a 1, 2 hoic 3, theo
phuong an khéac n6 la 1 hodc 2, theo phuong an khéac né la 1. Theo mdt phuong an, sb
lwong nhém R14 13 nhém thé R11, ma thy y c6 trong (C5-Cy)-xycloalkyl, (Cs-Cio)-
bixycloalkyl va nhém Het2 dai dién cho RS hodc R6 ngoai nhom thé bat ky khac R11, 1a
1 hoic 2, theo phuong 4n khac né 1a 1, theo phuorig 4n n6 1a 0, Theo mét phwong 4n, sé
lvong nhém oxo 1a nhém thé R11, ma thy y c6 trong (Cs-Cr)-xycloalkyl, (Cs-Cio)-
bixycloalkyl va nhém Het2 dai dién cho RS hoic R6 ngoai nhém thé bat ky khac R11, 1a

1 hodc 2, theo phwong an khac né 1a 1. Theo mdt phuong an, sé lwong nhém dwge chon
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tir nhém bao gdm R19-OC(0)~(C-Ca)-alkyl-, R16-N(R17)-C(0)-, R19-OC(0)- va R16-
N(R17)-S(O)- 1a nhém thé R11, ma tiy ¥ c¢6 trong (C3-Cr)-xycloalkyl, (Cs-Cio)-
bixycloalkyl va nhém Het2 dai dién cho R5 hodic R6 ngoai nhém thé bit ky R11 khac, 1a

1 hodc 2, theo phuwong an khac né 1a 1.

Céc di vong don hodc vong ddi ¢ thé duoc tao ra bdi nhém RS va R6 cung voi
nguyén tir nito mang ching, ma do dé di vong duge lién két qua nguyén tir nito trén
vong, ¢ thé 12 4 canh, 5 canh, 6 canh, 7 canh, 8 canh, 9 canh hoac 10 canh. Theo mot
phuong an cua sang ché, di vong nay c6 tir 5 canh dén 10 canh, theo phuong 4n khac 13 5
canh dén 8 canh, theo phwong an khac 13 5 canh hodic 6 canh. Theo mdt phuong an cua
sang ché, di vong dugc tao thanh boi nhém R5 va R6 cing véi nguyén ti nito mang
chung, 1a 4 canh, 5 canh, 6 canh hodc 7 canh, va di vong d6i tao ra boi nhém RS va R6
cung vé1i nguyén tr nito mang ching, 1a 6 canh, 7 canh, 8 canh, 9 canh hodc 10 canh.
Theo mot phuong 4n, di vong duoc tao thanh boi nhém RS va R6 cung véi nguyén tur
nito mang chiing, 1a vong don, theo phuong an khac 1a vong d6i. Hai vong trong nhém di
vong doi tao ra bdi nhém RS va R6 cung véi nguyén tir nito mang ching, ¢ thé dugc
ngung ty hojc tao thanh vong doi c6 lién két cau hodc vong xoan. Theo mét phuong 4n,
di vong duoc tao thanh béi nhém RS va R6 cung véi nguyén tir nito mang chiing, no hodc
chira lién két dbi trong vong, theo phwong 4n khac né 12 no. Theo mot phuong an, nguyén
t5 khac loai trén vong hon nita tﬁy y ¢0 trong di vong duoc tao thanh bsi nhém RS va R6
cling v6i nguyén tit nito mang ching, dugc chon tir nhém bao gdm nito va oxy, theo
phuong an khéc né la hguyén tu nito, va theo phuong an khac né 1a nguyén tir oxy. Vi du
v& nhém di vong, tur bat ky mét hodc nhiéu trong s6 nhom di vong dugce tao ra boi nhom
R5 va R6 cung véi nguyén tr nito mang ching dugce chon theo mét phuwong 4n cia sing

che, 1a nhom c6 cong thire sau day:
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trong d6 dudng thing duoc chéo qua véi bibu twong ~ > > 1a lién két ty do
thong qua d6 nhém dugce lién két. Lién két bat ngudn tir nhom thé R12 dwge mé ta trong
cac cong thirc, ma khong duge mb ta téi nguyén tir cu thé, chi ra ring nhém dj vong tiy ¥
duoc thé bing mot hodc nhiéu nhém thé R12 gidng hoic khac nhau c¢6 thé c6 mit & vi tri
bat ky.

Theo mdt phuong 4n cuia sang ché, s6 lwong nhém thé R12 gidng hodc khac nhau
la tuy y ¢6 trong di vong dugc tao thanh bdi RS va R6 cung véi nguyén tir nito mang
ching, 1a 1, 2, 3 hodc 4, theo phuong 4n khac né 1a 1, 2 hodc 3, theo phwong 4n khac n6
1a 1 hoic 2, theo phuong an khéac né 1a 1. Theo mdt phuong an, sé lugng nhém R14 1a
nhém thé R12, tiy ¥ ¢6 trong di vong duge tao thanh boi RS va R6 cung véi nguyén tur
nito mang chiing ngoai nhém thé bit ky khac R12, 12 1 hodc 2, theo phuong an khac né 1a
1, theo phuong 4n khéc né 1a 0. Theo mét phuong 4n, sé lwgng nhém oxo 14 nhém thé
R12, ma tuy y c6 trong di vong duoc tao thanh bdi RS va R6 cung véi nguyén tir nito
mang chiing ngoai nhém thé bét ky khac R12, 1a 1 hodc 2, theo phwong an khac né 1a 1.
Theo mét phwong 4n, s6 hrong nhém duge chon tir nhém bao gdm R19-OC(0)-(C;-Ca)-
alkyl-, R16-N(R17)-C(0)-, R19-OC(O)- va R16-N(R17)-S(O)- 12 nhém thé R12, tiy y
co trong di vong duoc tao thanh bdi RS va R6 cing véi nguyén tir nito mang ching ngoai

nhém thé bat ky khac R12, 14 1 hoic 2, theo phuong 4n khac n6 1a 1.
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Theo mot phuong 4n cua sang ché, R7 trong mdi 1an ¢6 mit bat ky cta no, doc lap
v6i cac 1an ¢6 miat khac, duge chon tir nhém bao gdm (Ci-Co)-alkyl, phenyl, Het2 va
Het3, theo phwong 4n khéc, tr nhém: bao gom (Cy-Co)-alkyl, Het2. va Het3, theo phuong
an khac, tir nhém bao-gdm (Ci-Cs)-alkyl va Het2, theo phuong 4n khédc, tr nhém bao
gbm (C1-Ce)-alkyl va Het3, theo phuomg an khidc, 1t nhém bao gdm phenyl va Het3, va
theo phuong 4n khac 1a (Ci-Ce)-alkyl, va theo phuong an khac 1a phenyl, va theo phwong
&n khac 13 Het2, va theo phuong 4n khac 1a Het3, trong d6 tit ca nhom (Ci-Cs)-alkyl va
Het2 khong dugc thé hodc duge thé bing mét hodc nhidu nhom thé R10 gidng hodc khac
nhau, va tit ca nhém phenyl va Het3 khong dugc thé hoic dwge thé béng mot hodc nhiéu

nhém thé R13 gidng hoic khac nhau.

Theo mdt phwong 4n cia sang ché, s6 lwong nhom thé R10 giéng hodc khac nhau
la tuy y ¢6 trong (Ci1-Cs)-alkyl, (Cs-Cr)-xycloalkyl va nhém Het2 1a R7, 1a doc 1ap véi
nhau 1,2 hodc 3, theo phuong 4n khéc n6 1a 1 hodc 2, theo phuong an né 1a 1. Theo mdt
phwong 4n, s6 lwrong nhém R14 13 nhém thé R1 0, tiy ¥ ¢6 trong (C1-Ce)-alkyl, (C3-Cr)-
xycloalkyl va nhém Het2 1 R7 ngoai nhém thé bit ky khac R10, 1a 1 hodc 2, theo
phuong 4n khic né 1a 1, theo phwong an 1né 1a 0, Theo mot phuong an, sd luong nhém
oxo 1a nhém thé R1 0, ma tiy y ¢6 trong (C1-Ce)-alkyl, (Cs5-C7)-xycloalkyl va nhém Het2
12 R7 ngoai nhém thé bat ky khac R10, 14 1 hosic 2, theo phuwong 4n khac né 1a 1. Theo
mdt phuong 4n, s6 lugng nhém duge chon tir nhém bao gdm R16-N(R17)-C(O)-, R19-
OC(0)- va R16-N(R17)-S(O)- 1a nhiém thé R10, ma ty y ¢6 trong (C1-Ce)-alkyl, (Cs-
C7)-xycloalkyl va nhém Het2 12 R7 ngoai nhém thé bit ky khac R10, 14 1 hoidc 2, theo
phuong 4n n6 1a 1. Theo ﬁl(f)t phuong 4n cua sang ché, s6 lwgng nhom thé gidng hodc
khac nhau R13 la ty y c6 trong phenyl va nhom Het3 1a R7, 1a ddc 14p vi nhau 1,2 hodc
3, theo phwong 4n khic n6 1a 1 hodc 2, theo phuong an khac né 1a 1, theo phuwong an khac

né la 0.

Theo mot phuong 4n cta sang ché, R10 dwgc chon tir nhém bao gdm R14, flo,
HO-, oxo, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, RI5-NH -C(0)-O-, HO-S(0),-O-,
(HO)2P(0)-O-, (HO)2P(0)-O-CH2-OC(0)-O-, R16-N(R17)-, R18-C(0)-N(R17)-, R16-
N(R17)-C(0)- va R19-OC(0)-, theo phuong an khac, tir nhém bao gdm flo, HO-, oxo,
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(C1-Ce)-alkyl-O-, R15-C(O)-C-, RlS-NH-C(O)-O—, HO-S(0)-O-, (HO)P(0)-O-,
(HO)2P(0)-0O-CH,-0C(0)-0-, (Cf1--C6)-a11<yl -S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-,
R16-N(R17)-C(O)-, R19-OC(O); va R_16;N(R17)—S(O)2—, theo phuong 4n khéc, tir nhom
bao gdom R14, flo, HO-, oxo, (Ci-Cs)-alkyl-O-, R15-C(0O)-O-, R15-NH-C(0)-O-, HO-
S(0)2-O-, (HO)P(0)-O-, (HO)P(O)-O-CH2-OC(0O)-0O-, R16-N(R17)- va R18-C(O)-
N(R17)-, theo phuong an khac, tir nhom bao gSm R14, flo, HO-, (C1-Cg¢)-alkyl-O-, R15-
C(0)-0-, R15-NH-C(0)-0O-, HO-5(0)2-0O-, (HO)2P(0)-0O-, (HO)2P(0)-0O-CH,-OC(0)-O-
, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)- va R19-OC(O)-, theo phuong 4n
khac, tir nhém bao gdm flo, HO-, (C1-C6)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0O)-O-,
HO-S(0).-O-, (HO)2P(0O)-O-, (HO)P(0)-O-CH2-OC(0)-0-, R16-N(R17)-, R18-C(O)-
N(R17)-, R16-N(R17)-C(0)- va R19-OC( O)-, theo phuong 4n khac, tir nhém bao gdm
R14, flo, HO-, (Ci-Ce)-alkyl-O-, R15-C(0O)-O-, R15-NH-C(0)-O-, HO-S(0),-O-,
(HO).P(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)- va R19-OC(O)-,
theo phuong 4an khéc, tir nhém bao gom flo, HO-, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-
NH-C(0)-O-, HO-5(0)2-O-, (HO):P(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(0)- va R19-OC(O)-, theo phwong an khac trong nhém bao gom R14, flo, HO-,
(C1-Ce)-alkyl-O-, RI15-C(0)-O-, RI15-NH-C(0)-O-, HO-S(0)-O-, (HO).P(0)-O-,
(HO)2P(0)-O-CH2-OC(0)-0-, R16-N(R17)- va R18-C(O)-N(R17)-, theo phuong 4n
khéc, tr nhém bao gom flo, HO-, (C1-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-,
HO-5(0)2-O-, (HO)2P(0)-O-, (HO)P(0)-O-CH2-OC(0)-O-, R16-N(R17)- va R18 -
C(0)-N(R17)-, theo phwong 4n khic, tir nhém bao gdm R14, HO-, (C1-C6)-alkyl-O-,
R15-C(0)-O-, -R15 NH-C(0)-O-, HO-S(0)-O-, (HO),P(0)-O-, (HO):P(0)-O-CH:-
OC(0)-0-, R16-N(R17)- va R18-C(0)-N(R17)-, theo phuong 4n khéc, tir nhém bao gém
HO-, (C;-Ce)-alkyl-O-, R15-C(0O)-O-, R15-NH-C(0O)-O-, HO-S(0),-0O-, (HO)zP(O)—O-;
(HO)P(0)-O-CH,-OC(0)-O-, R16-N(R17)- va R18-C(O)-N(R17)-, theo phuong 4n
khac, tr nhém bao gém R14, HO-, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-,
HO-5(0)2-O-, (HO)P(0)-O- va (HO)2P(0)-O-CH2-OC(0)-O-, theo phuong 4n khic
trong nhém bao gdm HO-, (C1-Ce)-alkyl-O-, R15-C(0O)-O-, R15-NH-C(0)-O-, HO-
S(0)2-0-, (HO)P(0)-O- va (HO)P(O)-O-CH2-OC(0)-O-, theo phuong an khac, ti
nhém bao gdm R14, HO-, (Ci-Cs)-alkyl-O-, -R15 C(0)-O-, R15-NH-C(0)-O-, HO-
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S(0)-0- va (HO)P(0)-0-, theo phwong an khac, tir nhém bao gém cua HO-, (C1-Ce)-
alkyl-O-, R15-C(0O)-O-, R15-NH-C(0O)-O-, HO-S(0)>-O- va (HO)2P(0)-O-, theo phuong
an khac, tir nhém bao gébm HO-, R15-C(0)-0-, R15-NH-C(0)-0-, HO-S(0)-O- va
(HO)P(0)-O-, theo phuwong 4n khac, tr nhém bao gém HO-, HO-S(0)-O- va
(HO),P(0)-O-, theo phuong 4n khéc, tir nhém bao gdm HO- va (HO).P(O)-O-, theo
phwong an khéc, tir nhém bao gébm R14, HO- va (HO),P(0)-O-, theo phuong 4n khac, tir
nhém bao gdom R14 va HO-, va theo phuong 4n khac R10 1a HO-, va theo phuong an
khac R10 1a R14, trong d6 trong trudong hop d6 nhidu hon chat thé R10 ¢6 mit, nhém thé
R10 12 ddc lap véi nhém da x4c dinh nhu trong céc phuong 4n bat ky nay.

Theo mdt phwong 4n ciia sang ché, R11 va R12 doc 1ap vdi nhau duge chon tir
nhém bao gdm (Ci-Ca)-alkyl, HO-(Ci-Ca)-alkyl-, R16-N(R17)-(Ci-Ca)-alkyl-, R19-
OC(0)-(Ci-Ca)-alkyl-, R14, flo, HO-, oxo, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-
C(0)-0-, HO-S(0)2-O-, (HO)ZP(O)-O—, (HO)2P(0)-O-CH2-OC(0)-O-, R16-N(R17)-,
R18-C(0)-N(R17)-, R16-N(R17)-C(O)- va R19-OC(O)-, theo phuong an khéc, tir nhém
bao gém (C1-Ca)-alkyl, HO-(Ci-Ca)-alkyi-, R16-N(R17)-(C1-Cs)-alkyl-, R19-OC(O)~(Ci-
Cs)-alkyl-, R14, flo, HO-, oxo, (C1-Cs)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-, HO-
S(0)2-O-, (HO)P(O)-O-, (HO)P(0)-O-CH2-OC(0)-O-, R16-N(R17)-, R18-C(O)-
N(R17)- va R19-OC(O)-, theo phwong an khac, tir nhém bao gdm (C;-Ca)-alkyl, HO-(C:-
Cs)-alkyl-, R16-N(R17)-(C1-Cs)-alkyl-, R19-OC(0)-(C1-Cy)-alkyl-, flo, HO-, oxo, (Ci-
Ce)-alkyl-O-, R15-C(0)-O-, RI15-NH-C(0)-O-, HO-S(0)-0-, (HO)P(O)-O-,
(HO)2P(0)-O-CH2-OC(0)-0-, R16-N(R17)-, R18-C(O)-N(R17)- va R19-OC(O)-, theo
phuong 4n khac, tir nhém bao gém (Ci-Ca)-alkyl, HO-(C1-Ca)-alkyl-, R16-N(R17)~(C:-
Cs)-alkyl-, flo, HO-, oxo, (C1-Cs)-alkyl-O-, -R15 C(0O)-O-, R15-NH-C(0O)-O-, HO-S(O).-
O-, (HO)P(0)-0-, (HO),P(0)-0-CH,-OC(0)-0-, R16-N(R17)- va R18-C(0)-N(R17)-,
theo phuong an khac, tir nhém bao gdm (Ci-Cs)-alkyl, HO-(Ci-Ca)-alkyl-, R16-N(R17)-
(C1-Cy)-alkyl-, R19-OC(O)-(Ci-Ca)-alkyl-, flo, HO-, oxo, (C1-C¢)-alkyl-O-, R15-C(0)-O-
, R15-NH-C(0)-0O-, HO-S(0)2-0O-, (HO)2P(0)-O-, R16-N(R17)-, R18-C(O)-N(R17)- va
R19-OC(O)-, theo phuong 4n khac, tir nhém bao gdm (C1-Ca)-alkyl, HO-(Ci-Cs)-alkyl-,
R16-N(R17)-(C1-Cs)-alkyl-, flo, HO-, oxo, (Ci-Cs)-alkyl-O-, R15-C(0)-O-, R15-NH-
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C(0)-0-, HO-5(0)2-0-(HO)2P(0)-0-, R16-N(R17)- va R18-C(0O)-N(R17)-, theo phuong
an khac, tir nhém bao gdm (Ci-Cs)-alkyl, HO-(C1-Cys)-alkyl-, R16-N(R17)-(C1-Cy)-alkyl-,
flo, HO-, oxo, (Ci-Ce)-alkyl-O-, HO-S(0)2-O-, (HO).P(0)-O-, R16-N(R17)- va R18-
C(0)-N(R17)-, theo phuong 4n khéc, tir nhém bao gom (C1-Ca)-alkyl, HO-(C1-Cs)-alkyl-,
R16-N(R17)-(Ci1-Cy)-alkyl-, flo, HO-(C;-Ce)-alkyl-O-, HO-S(O):-O-, (HO)2P(O)-O-,
R16-N(R17)- va R18-C(0)-N(R17)-, theo phuong an khac, tir nhém bao gdm (Ci-Ca)-
alkyl, HO-(C1-Cq4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, flo, HO-, oxo, (Ci-Cs)-alkyl-O- va
R16-N(R17)-, theo phuong 4n khac, tir nhém bao gdm (C;-Ca)-alkyl, HO-(C1-Cy)-alkyl-,
R16-N(R17)-(Ci-Cs)-alkyl-, flo, HO-, (Ci-Ce)-alkyl-O- va R16-N(R17)-, theo phwong an
khéc, tir nhém bao gém (C;-Cs)-alkyl, HO-(C1-Cs)-alkyl-, R16-N(R17)-(C1-Cs)-alkyl-,
flo, HO-, oxo va R16-N(R17)-, theo phwong 4n khéc, tir nhém bao gdm (C1-Cs)-alkyl, flo
va oxo, theo phwong 4n khac, tir nhém bao gdm (Ci1-Cs)-alkyl, HO-(C1-Ca)-alkyl-, R16-
N(R17)-(C1-Ca)-alkyl-, flo, HO- va-R16 N(R17)-, theo phwong an khac, tir nhom bao
gom (C1-Cy)-alkyl, HO-(C-Cq)-alkyl-, R16-N(R17)-(C;-Ca)-alkyl-, HO- va R16-N(R17)-
, theo phuong an khéc, tir nhém bao gdm (Ci-Cs)-alkyl, HO-(C1-Cs)-alkyl-, R16-N(R17)-
(C1-Cy)-alkyl-, R19-OC(O)-(Ci-Cq)-alkyl-, HO-, R16-N(R17)- va R19-OC(O)-, theo
phuong 4an khac, tir nhém bao gdm (C1-Cs)-alkyl, HO-(C;-Ca)-alkyl-, R16-N(R17)-(C;-
Cs)-alkyl-, HO-, R16-N(R17)- va R19-OC(O)-, trong d6 trong trudng hop d6 nhiéu hon
nhém thé R11 hodic R12 ¢6 mit, nhém thé R11 va R12 1a doc 14p vé6i nhau 13 nhu dugce
xé4c dinh trong bit ky céc nhitng phuong 4n ndy. Theo mot phuong 4n, nhém thé R11 va
R12 dugc lién két v6i nguyén tir nito trén vong, nhw ¢ thé c6 mit trong truong hop cua
nhém Het2 hogc vong.co thé duoc tao ra boi R5 va R6 cing véi nguyén tir nito mang
ching, duoc chon tir nhém bao gém (C1-Ca)-alkyl, HO-(C1-Cy)-alkyl-, R16-N(R17)-(C1-
Ca)-alkyl va R14, trong d6 R14 1a lién két thong qua nguyén tir cacbon trén vong, theo
phuong an khac, tir nhém bao gdm (C;-Cy)-alkyl.

Phan m ta trén diy mé ta cac vong cb thé dwoc tao ra boi hai nhém thé R1 lién
két v6i nguyén tir cacbon trén vong lién k& trong Ar cung véi nguyén tir cacbon mang
ching, 4p dung twong ing véi vong c6 thé dugc tao ra boi hai nhém thé R13 lién két véi

nguyén tir cacbon trén vong lién ké trong R7, d6 12 vong vong don. Cu thé 13, vong c6 thé
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duoc tao ra boi hai nhém thé R13 lién két véi nguyén tir cacbon trén vong lién k& trong
R7, 1a vong don khong no boi vi né duoc ngung tu v6i vong thom, cy thé 1a nhém phenyl
hodc nhoém Het3 1a R7, va hai nhém R13 nay tao thanh vong cung véi nguyén tir cacbon
mang ching c6 th_é trong cac thuat ngit khac dwogc coi 12 cting nhau tao thanh chit con lai
héa tri IT bao gdbm mach tir 3 dén 5 nguyén tir trong d6 0, 1 hodc 2 1a nguyén tir gidng
hoic khac nhau duge chon tir nhém bao gdm nito, oxy va luu huynh. Vi du vé chit con
lai héa tri IT nhu néu trén dbi véi cac vong ¢ thé dugc tao ra boi hai nhom R1 cung vai
nguyén tir cacbon trén vong mang ching, ap dung Twong ty dé vong c6 thé duoc tao ra
boi hai nhém thé R13 cing v&i nguyén tir cacbon trén vong mang chung. Theo mot
phuong 4n cta sang ché, vong ¢6 thé dugc tao ra boi hai nhém R13 lign két voi nguyén
tr cacbon trén vong lién k& trong R7 ciing v&i nguyén tir cacbon mang ching, vong 5
canh hodc 6 canh, theo phuong 4n khac 5 canh, theo phuong an vong 6 canh. Theo mot
phuong an cia sang ché, s§ lwong nhém duge thé chon tir nhém bao gdm flo va (Cl.ca).
all, trong d6 c6 thé c6 mit trong vong tao ra bdi hai nhém R13 lién két véi nguyén tir
cacbon trén vong lién ké trong cling R7 v6i nguyén tir cacbon mang chiing, 1a 1, 2 hogc 3,
theo phuong 4n 1 hoic 2, theo phuong 4n 1. Theo mdt phuong 4n cia sang ché, nhém thé
c6 thé c6 mit trong vong tao ra bai hai nhém R131ién két véi nguyén 4ir cacbon trén vong
lién k& trong R7 clng v6i nguyén tir cacbon mang chung, 1a nhém thé flo, va theo
phuong 4n khac ching 13 nhém thé (C1-C4)-alkyl, vi du, bang cdc nhoém thé metyl, va
theo phuong 4n khéc 1a nhém thé & vong nay lién két v&i nguyén tir nito trén vong duge
chon tir nhém bao gém (C1-C4)-alkyl. Theo mét phuong an, vong tao ra bdi hai nhém
thé R13 lién két v6i nguyén tir cacbon trén vong lién k& trong R7 cung v4i nguyén tlr
cacbon mang ching, chtta 1 hoic 2, theo phuong 4n 2, nguyén tir khac loai gidng hoic
khéc nhau, trong d6 theo phuong an nguyén tir khac loai duge chon tir nhém bao gém
nito' va luu huynh, va theo phuong 4n 1 nguyén tit nito va nguyén t luu huynh thuge 1

vong cé trong vong nay.

Theo mdt phuong an cla sang ché, R13 duoc chon tir nhém bao gém halogen,
(C1-Cy)-alkyl, (C1-Cs)-alkyl-O- va R16-N(R17)-, theo phuong 4n khéc, tir nhém bao gdm
halogen, (Ci-Cs)-alkyl, HO- va (C;-Cs)-alkyl-O-, theo phuong an khac, tir nhém bao gdm
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halogen, (Ci-C4)-alkyl va (Ci-C4)-alkyl-O-, theo phuong an khac, tr nhom bao gdm
halogen, (C1-Cs)-alkyl va R16-N(R17)-, theo phuong an khac, tir nhém bao gbdm halogen
va (Ci-Cy)-alkyl, va hai nhém thé R13 lién két v&i nguyén tir cacbon trén vong lién ké
trong R7, cung v&i nguyén tr cacbon mang chiing, ¢ thé tao thanh vong don khong no 5
canh dén 7 canh ma chira 0, 1 hode 2 nguyén tiy khac loai gidng hodc khac nhau dugc
chon tir nthém bao gdm nito, oxy :‘_fei iLru huynh, va khong duogc thé hodc dugc thé bﬁmg
- mdt hodc nhiéu nhém thé giéng ho#ic khéac nhau duge chon tr nhom bao gém flo va (Ci-
Cs)-alkyl. Theo mot phuong an khéc, R13 duge chon tir nhom bao g0m halogen, (C1-Ca)-
alkyl, HO-, (Ci-Cy)-alkyl-O- va R16-N(R17)-, theophu‘cng an khac, tr nhém bao gom
halogen, (Ci-Cq)-alkyl, (C1-Ca)-alkyl-O- va R16-N(R17)-, theo phuong 4n khac, tr nhom
“bao gdm halogen, (C1-Ca)-alkyl, HO- v (Ci-Ca)-alkyl-O-, theo phuong an khac, tr nhom
bao gdm halogen, (Ci-Cs)-alkyl va (Ci-Cs)-alkyl-O-, theo phuong 4n khac, tir nhém bao
20m halogen, (Ci-Ca)-alkyl va R16-N(R17)-, theo phuwong an khéc, tir nhém bao gém
halogen va (C1-Cy)-alkyl.

Nhém vong don hodc vong déi R14 ¢6 thé 1a 3 canh, 4 canh, 5 canh, 6 canh, 7
canh, 8 canh, 9 canh hoac 10 canh. Theo mdt phuong an ctia sang ché, nhom vong don
R14 1a3canh, 4 canh, 5 canh, 6 canh hodc 7 canh, va nhom vong d6i R14 1a 6 canh, 7
canh, 8 canh, 9 canh hoac 10 canh. Theo mdt phuong &n cua sang ché, R14 1a vong don,
theo phuong 4n khac né 12 vong d6i. Hai vong trong nhém R14 vong doi c6 thé duoc
ngung tu hodc tao thanh vong do6i co lién két cau hodc vong X04n. Vong R14 don hoidc
vong d6i ¢6 thé no, cu thé 1a khong chtra bit ky lién két d6i trong hé vong, hoic 14 phan
khong no, cu thé 14 chira mot hodc nhidu lién két doi trong hé vong, vi dy, hoic hai, ba
hodc bdn lién két d6i, hodc mdt, hai hodc ba lién két d6i, hodc hodc hai lién két d6i, hoic
lién két d6i, nhung khéng phai 1a hoan toan thorm, cu thé 13 né khong chira hé vong c6
sau dién tr pi bét dinh x trong trudng hop ctia monocycle hodc muoi dién tir pi bat dinh
XUt trong trudng hop cua vong d6i, hodc né ¢6 thé 13 vong thom. S lwong cac lién két dbi
c6 thé c6 mit trong vong, phu thudc vao loai ctia hé vong va kich thuéce vong. Vong phﬁn
khong no R14 ciing bao gdém céc hé vong doi trong d6 vong trong hai vong 1a thom va

vong con lai 1a khong thom. Vong R14 ¢6 thé 1a vong cacbon, cu thé 13 nguyén tir khac
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loai 0 (khéng) vong, hoic di vong, cu thé 1 ¢6 1,2,3 hodc 4 nguyén tir khac loai giéng
hodc khac nhau. Theo mét phuong 4n, s6 lwong nguyén tir khac loai vong c6 mit tai R14
1a 0, 1,2 hodc 3, theo phuong an khéc 0, 1 hodc 2, theo phuong 4n 0 hoac 1. Theo mot
phwong 4n cta sang ché, R14 12 bét ky trong nhitng 14n ¢6 mit ctia n6, doc 1ap véi cac 1an
c6 mat khac cua nd, vong vong cacbon, va theo phuong an khac né 1a vong loai di vong.
Trong vong doi R14, nguyén tir khac loai c6 thé c6 mit trong hoic hai vong hodc ¢ ca hai
vong trong vi tri bat ky thich hop. Trong cac vong dang cau ndi va vong dbi hop nhét,
nguyén tir nito trén vong ciing c¢6 thé ¢6 mit & cac vi tri diu cau va vi tri hop nhit. Theo
mot phuong 4n clia sang ché, vong 3canh R14 1a vong vong cacbon, dic biét 1a vong
xyclopropan, cu thé 1a trong truong hop nay, nhém R14 1a nhém xyclopropyl. Theo mot
phuong an, nguyén tir khéc loai c6 mit tai R14, dugc chon tir nhém bao gém nito va oxy,
theo phwong 4n khac, tir nhém bao gdm nito va luu huynh, va theo phwong an khac
ching 1a nguyén tr nito. Theo mdt phuong an khac, R14 nhu da xac dinh, nhung khong
phai 12 nhém pyrazolyl ma khéng dwoc thé hodc duoc thé bang mot hodc nhidu nhém thé
hoic gidng hoidc khac nhau (Ci-Cs)-alkyl. R14 ¢6 thé dugc lién két théng qua nguyén tir
cacbon bat ky cua vorig va nguyén tir nito cia vong trong d6 ¢6 vi tri lién két tu do.
Trong nhém vong d6i R14, nguyén tir khac loai qua d6 ma R14 1a lién két, c6 thé c6 mit
trong vong no, vong khong no mdt phan hoic trong vong thom. Theo mdt phuong an cua
sang ché, R14 dugc lién két trong mdi lan c6 mit bat ky cta no, doc lap véi 1an c6 mat
khéac cua nd, thdng qua nguyén tir cacbon trén vong, theo phuong an khac thong qua

nguyeén tu nito trén vong.

Loai nhém ¢6 vong duge bao gém trong dinh nghia cia R14, 12 nhém xycloalkyl,
nhom bixycloalkyl; nhom phenyl;'nhém néphtyl bao gdm nhém ‘.naphtalen-l-yl va nhém
naphtalen-2-yl, nhém naphtyl dh‘qc hydro héé ) mot phéﬁ nhu nhém 1,2,3,4-
tetrahydronaphtalenyl, vong don va nhém di vong thom vong d6i nhu nhom Hetl va
Het3, va vong don no va khong no mét phén va nhéom di vong d6i nhu nhém Het2. Phin
mb ta trén ddy va dudi day dbi véi nhom nay ap dung twong tng véi nhém 1a R14, ciing

nhu phin mé ta trén ddy mo ta nhém di vong néi chung. Vi du v& nhom, tir bat ky mot
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hoic nhiéu nhém trong d6 nhém R14 duge chon theo mét phuong 4n cia sang ché, 1a

nhom cé cong thirc sau day:

R20
ST by
- N
N
H .
7 RZ0 N
R20 ¥ _ R20 R2 0 i
T ST 8 %
R20 jﬁ N R20 R20 jﬁ R20
&I Ry
== 0 Nz N

-44-



20602

R20 R20 | R20 R20
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trong d6 dudng thing dwoc chéo qua véi biéu twong > 14 céc lién két tu do
thong qua d6 nhém duoc lién két. Lién két gdc tai nhom thé R20 duge md ta trong cac
cong thirc nay, ma khong duge mo ta nguyén tir cu thé, chi ra raing nhém nay duoc tiy y
duoc thé béng mét hodc nhiéu nhém thé R20 giéng hozc khac nhau, ¢6 thé c6 mit & vi tri
bat ky.

Theo mot phurong 4n ctia sang ché, sé luong nhém thé R20 giéng hoidc khac nhau
la tiy y ¢6 mat trong nhom R14, 1a 1, 2, 3 hodc 4, theo phuong an khac n6 1a 1, 2 hodc 3,
theo phuong an khac n6 1a 1 hodc 2, theo phuong an khac n6 1a 1. Theo mot phuong an,
s6 lugng nhém oxo 12 nhém thé R20, ma tiy y ¢ mit tai R14 ngoai nhom thé bt ky
khéac R20, 14 1 hodc 2, theo phuong &n khéc né 1a 1. Theo mot phwong an, sb lugng nhém
dwgc chon tlir nhém bao gdm R16-N(R17)-C(0)-, R19-OC(0)- va R16-N(R17)-S(O)- 1a
nhém thé R20, thy ¥ ¢6 tai R14 ngodi nhém thé bit ky R20 khac, 12 1 hodic 2, theo

phuong d&nnd la 1.

Theo mét phuong 4n cua sang ché, R15 trong 1an c6 mit bit ky trong s céc 1an
c6 mat cia nd, doc lap vai cac 1an c6 mit khac cia nd, duge chon tir nhém bao gém (Ci-
Ce)-alkyl, (Cs5-Cr)-xycloalkyl va (C3-C7)-xycloalkyl-(Ci-Cs)-alkyl-, theo phuong an khac,
tr nhém bao gdm (Ci-Cs)-alkyl, theo phwong an khac, tir nhém bao gbm (C1-Cy)-alkyl,
va theo phuong 4n khéc, R15 1a metyl.

Theo mét phuong 4n cta sang ché, R16 va R17 trong 1an c¢6 mat bét ky trong sb
cac 1an ¢6 mit coa chung, ddc lap voi 14n ¢6 mat khéc, va ddc 1ap véi nhau, duge chon tir

nhém bao gém hydro, (Ci-Cs)-alkyl, (C3-C7)-xycloalkyl va (Cs-C7)-xycloalkyl-(Ci-Cas)-
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alkyl-, theo phuong an khac, tu nhom bao gom hydro va (C1-Ce)-alkyl, theo phuong an
khac, tir nhém bao gdm hydro va (C1-Ca)-alkyl, theo phuong 4n khac, t nhém bao gém
hydro va metyl, hodc cac nhom R16 va R17, cting vdi nguyén tr nito mang ching, tao
thanh di vong no vong don 4 canh dén 7 canh ma, ngoai nguyén tir nito mang R16 va
R17, chira 0 hodc 1 nguyén tir khéc loai dugc chon tr nhém bao g@)m nito, oxy va luu
huynh, va khong dugc thé hoic dugc thé béng mot hodc nhidu nhém thé khic nhau hodc
gidng nhau dugc chon tir nhém bao goém flo va (C1-Ca)-alkyl. Theo mot phwong an khéc;
R16 va R17 trong lan c6 mit bt ky trong s6 cac 1an ¢6 mit cia ching, doc 1ap véi cac
1an c6 miat khéc, va doc 18p véi nhau, duge chon tir nhom bao gém hydro, (C:-Cg)-alkyl,
(C3-Cy)-xycloalkyl va {C3~C7)-xycloalkyl-(C1-C4)—alkyl-, theo phuong an khac, tr nhom
bao gdm hydro va (Ci-Cs)-alkyl, theo phwong 4n khac, tir nhém bao gdm hydro va (Ci-
C4)-alkyl, theo phwong an khac, tir nhém bao gdm hydro va metyl.

Dj vong vong don c6 thé dugc tao ra boi nhém R16 va R17 cing véi nguyén tir
nito mang ching, do d6 ma di vong lién két qua nguyén tir nito trén vong, ¢ thé 1a 4
canh, 5 canh, 6 canh hodc 7 canh. Theo mdt phuwong an cia sang ché, cac di vong duoc
tao ra bdi nhom R16 va R17 cung véi nguyén tir nito mang ching, 1a 5 canh hodc 6 canh,
theo phwong 4n khéc 14 6 canh. Theo mét phwong an, nguyén t6 khac loai ctia vong d6 1a
tuy y co6 trong di vong dugce tao thanh bdi nhéom R16 va R17 cung v6i nguyén tir nito
mang ching, dugc chon tir nhém bao gdm nito va oxy, theo phwong 4n khac né la
nguyén tr nito, va theo phuong an khéac né 1a nguyén tir oxy. Theo mt phuong an cua
sang ché, s6 lugng nhém duge thé chon tir nhém bao gdm flo va (C1-Cy)-alkyl, trong do
c6 thé c6 mit trong vong tao ra boi nhém R16 va R17 cing véi nguyén ti nito mang
chiing, 1a 1, 2 hodc 3, theo phuong 4n 1 hodc 2, theo phuong an 1. Theo mdt phuong an
ctia sang ché, nhém thé c6 thé c6 mit trong vong tao ra bdi nhém R16 va R17 cung véi
nguyén tir nito mang ching, 13 nhém thé flo, va theo phwong an khéc chung 14 nhém thé
(Ci-Ca)-alkyl, vi du, nhém thé metyl, va theo phuong an khac 1a nhém thé & vong nay
lién két v6i nguyén tir nito trén vong dwge chon tir nhém bao gdm (C1-Ca)-alkyl. Vi dy vé
nhém di vong, tir bét ky mdot hodc nhiéu nhém di vong dugc tao ra bdi nhém R16 va R17

cing v&i nguyén tir nito mang ching dugc chon theo mdt phuong 4n cia sang ché, 1a
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azetidin-1-yl, pyrolidin-1-yl, piperidin-1-yl, morpholinnll--yi,k thiofnorpholin-4-yl, va 4-
metylpiperazin-1-yl. | |

Theo mdt phuong 4n ctia sang ché, R18 trong lan c6 mat bat ky cia né, doc lap
v6i nhitng 14n ¢6 miat khac cia né, duwoc chon tir nhém bao gdm (Ci-Ce)-alkyl, (C3-C7)-
xycloalkyl va (C3-C7)-xycloalkyl-(C1-C4)-alkyl-, theo phwong 4n khac, tir nhém bao gdm
(C1-Ce)-alkyl, theo phuong 4n khac, tir nhém bao gom (Ci-Cs)-alkyl, va theo phuong an
khac R18 1a metyl.

Theo mdt phuong 4n ciia sang ché, R19 trong mdi lan c¢6 mit bt ky cua né, doc
lap v6i cée lan c6 mit khac ciia né, dwge chon tir nhém bao gdm hydro, (C1-Ce)-alkyl,
(C3-Cr)-xyclealkyl va (C3-Cq)-xycloalkyl-(Ci-Cs)-alkyl-, theo phuong 4n khac, tir nhém
bao gém hydro va (Ci-Cs)-alkyl, theo phuong an khéc, tir nhém bao gdm hydro va (C-
Cs)-alkyl, theo phuong én khéc; tr nhém bao gém (Ci1-Ca)-alkyl, va theo phuong an khac
R19 12 hydro.

Theo mét phuong an cia sang ché, R20 dwgc chon tir nhém bao gdm halogen,
(C1-Cy)-alkyl, HO-(Ci-Caq)-alkyl-, (C5-Cq)-xycloalkyl, HO-, oxo, (Ci-Cs)-alkyl-O-, R15-
C(0)-0O-, R15-NH-C(0)-0-, HO-S(0)2-0O-, (HO)2P(0)-0-, (HO)2P(0}-0O-CH,-OC(0)-0O-
, R16-N(R17)-, RI18-C(O)-N(R17)-, R18-OC(O)-N(R17)-, NC-, R18-C(O)-, Rl6-
N(R17)-C(O)- va R19-OC(0O)-, theo phuong an khac, tir nhém bao gdm halogen, (Ci-
Cs)-alkyl, HO-(C1-Cy)-alkyl-, (Cs5-Cr)-xycloalkyl, HO-, oxo, (Ci-Cs)-alkyl-O-, R15-
C(0)-0O-, R15-NH-C(0)-0-, HO-S(0),-O-, (HO)2P(0)-0-, (HO)2P(0)-O-CH2-OC(0)-0O-
, R16-N(R17)-, R18-C(O)-N(R17)-, R18-OC{(0O)-N(R17)- va NC-, theo phuwong an khac
trong nhém bao gdm halogen, (C1-Ca)-alkyl, HO-(C;-Cq)-alkyl-, (C3-Cr)~xycloalkyl, HO-
, 0X0, (C1-Ce)-alkyl-O-, R15-C(0O)-0-, R15-NH-C(0)-O-, HO-S(0),-0O-, (HO),P(0)-O-,
R16-N(R17)- va NC-, theo phuong 4n khéc, tir nhém bao gém halogen, (Ci-Ca)-alkyl,
HO-(C1-Cy)-alkyl-, (C3-C7)-xyclodlkyl, HO-, oxo, (Ci-Cs)-alkyl-O-, HO-S(O),-O-,
(HO)2P(0)-O-, R16-N(R17)- va NC-, theo phuong 4n khac, tir nhém bao gdom halogen,
(Ci-Cq)-alkyl, HO-(Ci-Cq)-alkyl-, (Cs;-Cq)-xycloalkyl, HO-, oxo, (C;-Ce)-alkyl-O-,
(HO)2P(0)-O-, R16-N(R17)- va NC-, theo phuong 4n khac, tir nhém bao gom halogen,
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(C1-Cyq)-alkyl, HO-(C;-Cys)-alkyl-, (C3-C7)-xycloalkyl, HO-, oxo, (Ci-Cs)-alkyl-O-, R16-
N(R17)- va NC-, theo phwong an khac, tir nhém bac gdm halogen, (Ci-Cs)-alkyl, (Cs-
Cr)-xycloalkyl, HO-, oxo, (Ci-Ce)-alkyl-O-, R16-N(R17)- va NC-, theo phuong an khéc,
tir nhém bao gdm cia halogen, (Ci-Ca)-alkyl, oxo, (Ci-Ce)-alkyl-O- va R16-N(R17)-,
theo phuong 4n khac trong nhom bao gdém halogen, (Ci-C4)-alkyl, (Ci-Cs)-alkyl-O- va
R16-N(R17)-, theo phuong an khac, tir nhém bao gdm (Ci-Ca)-alkyl va oxo, trong dé
trong trudng hop c6 hon chét thé R20 c¢6 mit, nhém thé R20 13 doc 1ap voi nhau nhu xéc
dinh trong cac phuong 4n bat ky niy.

Theo mdt phuong 4n cuia sang ché, nhém thom Hetl trong 1in ¢6 mat bat ky cua
n6, doc lap vai cac lan c6 mat khéc,‘ di vdng 5 canh ma chira nguyén tir khac loai cua
vong ma duge chon tir nhém bao gdm nito, oxy va luu huynh, va thém nguyén tir khac
loai cua vong ma la nguyén tr nito trén vong, hodc no6 1a di vong 6 canh ma chita hodc
hai nguyén tir nito trén vong, theo phuong an khac Hetl dugc chon tir nhém bao g0m céac
di vong thom pyrazol, imidazol, isoxazol, oxazol, thiazol, pyridin, pyrimidin va pyrazin,
theo phuong an khac, tir nhém bao gdm pyrazol, isoxazol, oxazol, thiazol, pyridin va
pyrimidin, theo phuong 4n khac, tir nhém bao gdm pyrazol, isoxazol, oxazol, thiazol va
pyridin, tat ca khong duoc thé hodc dugc thé nhw d3 chi ra. Theo mot phuong an, nhém
Hetl dwoc lién két thong qua nguyén tir cacbon trén vong. Theo mot phwong an, s6 luong
nhém thé 1a tiy ¥ ¢6 trong nhém Hetl, 1a 1, 2 hodc 3, theo phuong an 1 hodc 2, theo
phuong an 1. Theo mdt phwong an, nhém thé 1a tiy v ¢6 trong Het 1 dwoc chon tir nhém
bao gdém halogen va (C1-Ca)-alkyl. Theo mdt phwong an, nhém thé ma duoc lién két véi
nguyén tur nito trén vong, nhu trong vong pyrol, pyrazol hodc imidazol, duge chon tir
nhém bao gdm (C1-Ca)-alkyl.

Nhom di vong Het2 c6 thé 13 4 caﬁh, 5 canh, 6 canh, 7 canh, 8 canh, 9 canh hoéc
10 canh. Theo mdt phuong an cia _séng “c_hé’, nhom vong don Het2 1a 4 canh, 5 canh, 6
canh hodc 7 canh, va nhom vong d6i Het2 1a 6 canh, 7 canh, 8 canh, 9 canh hoac 10 canh:
Theo mdt phuong 4n clia sdng ché, Het2 trong mdi 1an c6 mit bit ky cia né, doc lap vai
lan c6 mit khac, vong don, va theo phuong 4n khac 14 vong doi. Hai vong trong nhom

Het2 vong d06i, c6 thé duoc ngung tu hoic tao thanh vong d6i c6 lién két ciu hodc vong
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xo4n. Theo mét phuong 4n, nhém Het2 no hodc chira lién két dbi trong vong, theo
phuong 4n khac n6 no. Theo mét phuong 4n, nguyén to khac loai ciia vong 14 tiy v ¢6
trong nhém Het2, duge chon tir nhém bao gdm nito va oxy, theo phuong an khac né 1a
nguyén tir nito, va theo phuong 4n khac né 1 nguyén tir oxy. Het2 ¢ thé duoc lién két
thong qua nguyén tir cacbon bit ky va nguyén tir nito ciia vong trong d6 ¢6 vi tri lién két
trr do. Theo mét phurong an ctia sang ché, Het2 duoc lién két trong mdi 1dn ¢6 mit bt ky
ctia n6, doc 1ap véi cac 1an ¢6 mit khac ciia nd, théng qua nguyén tir cacbon trén vong,
theo phuong an khéc thong qua nguyén tir nito ﬁ*én vong. Vi du v& nhém di vong, tir bt
ky mét hoic nhidu nhém trong dé Het2 duge chon theo mét phuong an cia sang ché, 1a
azetidinyl, pyrolidinyl, piperidinyl, azepanyl, morpholinyl, thiomorpholinyl, piperazinyl
va3-azabixyclo[3.1.0]hexyl, ma theo phuong 4n duoc lién két qua vong nguyén tir cacbon
va, vi du, 1a chit con lai azetidin-2-yl, azetidin-3-yl, pyrolidin-2-yl, pyrolidin-3-yl,

piperidin-2-yl, piperidin-3-yl, piperidin-4-yl va3-azabixyclo[3.1.0]hex-6-yl.

Theo mét phuong 4n ciia sang ché, nhém thom Het3 14 dj vong vong don 5 canh
hodc 6 canh hodc di vong doi 8 canh, 9 canh hodc 10 canh, theo mt phuong an di vong
la vong don 5 canh hodc 6 thanh hodc di vong d6i 9 canh hodc 10 canh. Trong di vong
doi 1a Het3, nguyén tir khac loai co thé c6 mat trong vong hodc cd hai vong. Theo mot
phuong an, trong s6 nguyén tir khac loai cua vong trong Het3 la nguyén ti nito cua vong
va khong nguyén t6 khac loai ndo cila vong ¢6 mat, hodc nguyén tir khac loai cua vong M
c6 mit duge chon tir nhém bao gém nito, oxy va luu huynh. Theo mdt phuong an, Het3
duogc chon tir nhém bao gém cac di vong thom pyrazol, imidazdl, isoxazol, oxazol,
thiazol, pyridin, pyrimidin, pyrazin, benzimidazol, benzoxazol, benzthiazol, quinolin va
isoquinolin, theo phuong an khac, tir nhém bao gdm pyrazol, imidazol, isoxazol, oxazol,
thiazol, pyridin, benzimidazol, benzoxazol va bénzthiazol, theo phuong an khac, tir nhém
bao gdm pyrazol, imidazol, isoxazol, thiazol, pyridin, benzimidazol va benzthiazol, theo
phuong 4n khac, tir nhém bao gdm pyrazol, imidazol, isoxazol, thiazol, pyridin va

benzthiazol.

Theo mdt phuong 4n ctia sang ché, nhém thé & nhom phenyl trong 1an c¢6 mat bat

ky trong s& céc 1an c6 mit trong hop chat c6 cong thire I, doc 1ap véi bat ky 14n c6 mit
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khac, duge chon tir nhém bao gém halogen va (Ci-Ca)-alkyl, trir khi duoc chi ra theo
cach cu thé khac. Theo mdt phwong 4n, s6 lugng nhém thé & nhém phenyl 12 1, 2 hodc 3,

theo phuwong 4n 1 hodc 2, theo phuong 4n 1, trir khi duge chi ra theo cach cu thé khac.

Theo mét phwong 4n cua sdng ché, nguyén tir cacbon bat dbi & vi tri 2 ciia hé vong
chroman trong hgp chét c6 cong thirc I c6 mat, hodc 1a chu yéu co6 mdt, vi dy, vdi ty 1€
mol ctia hai ddng phan 1ap thé 1a 98:2, hodc 99:1, hodc cao hon, trong ciu hinh dong
nhét, trong cau hinh R hoic trong cAu hinh S, nhu duoc chi ra bai hinh ném luon song
trong hop chét c6 cong thirc Iq. Theo mdt phuwong 4n cia sang ché, nguyén tir cacbon bt
d6i & vi tri 2 ctia hé vong chroman trong hop chit ¢6 cong thirc I ¢6 mit, hojic chi yéu cb
mat, vi du, v6i ty 16 mol ctia hai dong phan 1ap thé 1a 98:2, hodc 99:1, hoic cao hon, trong
cau hinh duge mo ta trong cong thire Ir, cy thé 1a trong hop chét twong Gng c¢6 cong thirc I
nhém Ar nim trén ddy muec c6 thé da gia dinh dwoc tao ra boi hé vong chroman sap xép
nhu d4 mé ta trong cong thirc Ir va Is, ma cau hinh 1 c4u hinh R trong trudng hop tht ca
nhém R4 13 hydro. Theo mét phuong an cia sang ché, nguyén tir cacbon bat d6i & vi tri 2
cua hé vong chroman trong hgp chét co6 cong thirc I ¢6 mit, hodc 1a vé& bazo hién nay, vi
du, vé6i ty 18 mol ciia hai déng phan 1ap thé 1a 98:2, hodc 99:1, hodc cao hon, trong ciu
hinh dugc mo ta trong cong thirc 13, cu thé 1a trong hop chit trong tmg c¢6 cong thirc 1
nhém Ar nam bén duéi mic c6 thé gia dinh duogc tao ra boi hé vong chroman sép xép
nhu d3 m6 t4 trong cong thirc Ir va Is, ma cAu hinh 14 cau hinh S trong trwdng hop tit ca
nhém R4 1 hydro. '
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Nhém Ar, R2, R3 va R4 trong hop chét co cong thirc Iq, Ir va Is 14 nhu duge xac
dinh trong hop chit ¢6 cong thirc L. |

Sang ché con dé cap dén tit ca hop chit c6 cong thic trong d6 bat ky mot hodc
nhiéu thanh phan céu trac nhu nhém, gbe, nhém thé va gia tri s6 nhu duoce xé4c dinh trong
bat ky cac phwong 4n cu thé hodc cac dinh nghia clia cac thanh phan ciu truc, hoic c6
mét hodc nhidu y nghia cu thé duge @8 cap ¢ day la vi du vé cac thanh phén cAu tric,
trong do tat ca su két hop cia mot hodc nhiéu dinh nghia vé hop chét hodc cac thanh
phﬁn cAu triic va/hodc phuong an cu thé va/hodc ¥ nghia cu thé cia cac thanh phan ciu
tric 1a ddi twgng cta sang ché. Ngoai ra dbi voi tht ca hop chit nay co cong thie I, sang
ché con bao gdm tat ca cac chit ddng phén 1ap thé va cac hdn hop cla chat d6ng phan lap

thé trong ty 18 bt ky, va mubi duge dung cia ching.

Vi du v& hop chét cia sang ché ddi voi bat ky thanh phan cAu trac 1a nhu duge
x4c dinh trong nhitng phuong 4n cu thé cia sang ché, dinh nghia vé& cac thanh phan ciu

tric ndy, hop chét c6 cong thirc I theo sang ché trong d6:

Ar dugce chon tir nhém bao gom phenyl, thiophenyl, pyridinyl va pyrazinyl, tat ca

khong dugc thé hodc dugc thé béng mdt hodc nhiéu nhém thé R1 giéng hodc khac nhau;

R1 dwge chon tir nhém bao gdm halogen, (Cl-Cé);aikYI, (C3-Cr)-xycloalkyl, (Cs-
C7)-xycloalkyl-(Ci-Cy)-alkyl-, HO-, (Ci-Cg¢)-alkyl-O-, (Cs-Cr)-xycloalkyl-O-, (C3-C)-
xycloalkyl-(Ci-Cs)-alkyl-O- va (C1-Ce)-alkyl-S(O)n-;

R2 duoc chon tir nhém bao gém R5-N(R6)-C(0)-, R5-N(R6)-CHz-, R7-C(O)-NH-
CHa- va R7-S(O)2-NH-CH>-;

R3 duge chon tir nhém bao gdm hydro, halogen va (Ci-Cs)-alkyl;
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R4 1a hydro hodc mét hodc nhi€u nhém the gidng hode khac nhau dugce chon tir

nhém bao 'gém halogen va (C1-Ca)-alkyl;

RS va R6 doc 1ap v6i nhau duf(.,vc: chon tir ahom bao g,()m hydro, (C1-Ce)-alkyl, (Cs-
Cr)-xycloalkyl, (c6-c10)-'bixycléan;_;,f1 va Het’ trong d6 (C1-Ce)-alkyl khong duoc thé
hodic dwgce thé bing mot hodc nhiéu nhém thé R10 gidng hodc khac nhau, va (C3-Cy)-
xycloalkyl, (C¢-Cio)-bixycloalkyl va Het2 tat ca déu khong duge thé hodc duge thé bang

mot hoac nhiéu nhom thé R11 giong hodc khac nhau,

ho#ic cac nhém RS va R6, cing v6i nguyén tir nito mang ching, tao thanh di vong
no 4 canh dén 10 canh, vong don hodc vong doi, ngoai _ngﬁyén tr nito mang RS va R6,
bao gdm 0 hodc 1 nguyén tir khac loai duoc chon tir nhém bao gdm nito, oxy va luu
huynh, va khong duogc thé hodc duogc thé bﬁng mét hodc nhidu nhém thé R12 giéng hoidc
khac nhau;

R7 dugc chon tir nhém bao gdm (Ci-Ce)-alkyl, Het2 va Het3, trong d6 (Ci-Cs)-
alkyl va Het2 tit ca déu khong dugc thé hoic duge thé bing mot hodc nhiéu nhém thé
R10 gibng hodc khac nhau, va Het3 khéng dwoc thé hodic dugc thé bing mot hoic nhidu

nhém thé R13 giéng hoac khac nhau;

R10 duge chon tir nhém bao gdm R14, flo, HO-, oxo, (Ci-Cs)-alkyl-O-, R15-
C(0)-0-, R15-NH-C(0)-0-, HO-8(0),-0-, (FC)P(0)-0-, (HO)P(0)-0-CH,-OC(0)-0-
, R16-N(R17)-, R18-C(0)-N(R17)-, R16-N(R 17)-C(0)- va R19-OC(O)-;

R11 va R12 ddc 1ap v6i nhau duge chon tir nhém bao gdm (C1-Cs)-alkyl, HO-(Cs-
Cy)-alkyl-, R16-N(R17)-(Ci-Cys)-alkyl-, R19-OC(O)-(C1-Cs)-alkyl-, flo, HO-, oxo, (Ci-
Ce)-alkyl-O-, R15-C(0)-O-, RI15-NH-C(0)-O-, HO-S(0)-0-, (HO)P(0)-0O-,
(HO)2P(0)-0-CH>-OC(0)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)- va
R19-0C(0O)-;

R13 dugc chon tir nhém bao gdm halogen, (Ci1-Ca)-alkyl, (Ci-Cs)-alkyl-O- va
R16-N(R17)-;
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R14 1a vong don hodc vong déi no 3 canh &n 10 canh, khong no mot phﬁn hoac
thom va bao gom 0, 1, 2 hodc 3 nguyén tir khéc loai ciia vong giéng hoic khac nhau dugc
chon tir nhém bao gdm nito, oxy va hru huynh, va khéng dugc thé hoic duge thé bang

mdt hodc nhiéu nhém thé R20 giong hodc khac nhau;

R15 va R18 doc lap véi nhau duge chon tir nhém bao gém (C1-Cs)-alkyl, (C3-C7)-
xycloalkyl va (Cs3-Cr)-xycloalkyl-(C,-Cs)-alkyl-;

R16 va R17 doc lap vai nhau dugc chon tir nhom bao gém hydro, (C1-Ce)-alkyl,
(Cs-Cr)~xycloalkyl va (Cs-Cr7)-xycloalkyl-(Ci-Cas)-alkyl-,

hodc cdc nhém R16 va R17, cung vdi nguyén tir nito mang ching, tao ra di vong
no vong don 5 canh dén 6 canh ma, ngoai nguyén tir nito mang R16 va R17, bao gbém 0
hodc 1 nguyén tir khac loai dugc chon tir nhém bao gém nito, oxy va luu huynh, va
khong dugc thé hodc dugc thé b?lng cac nhém thé giéng hodc khéac nhau dwogc chon tir

nhém bao gdm flo va (C1-Ca)-alkyl;

R19 duoc chon tir nhém bao gom hydro, (C1-Ce)-alkyl, (C3-C7)-xycloalkyl va (Cs-
Cr)-xycloalkyl-(Ci-Cas)-alkyl-;

'R20 duoc chon tir nhom bao gdm Halogen, (C1-Ca)-alkyl, HO-(C1-Ca)-alkyl-, (Cs-
Cr)-xycloalkyl, HO-, oxo, (C1-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-, HO-S(0),-
O-, (HO)P(0)-O-, R16-N(R17)- va NC-; o

Het2 1a di vong phin khéng no hoic no, vong don hodc vong dbi 4 canh dén 10
canh, chira 1 hodc 2 nguyén tir khac loai cua vong giéng hodc khac nhau dugc chon ti

nhém bao gdm nito, oxy va lwu huynh;

Het3 12 di vong thom vong don 5 canh dén 10 canh chira 1 hodc 2 nguyén tir khac

loai ciia vong giong hodc khac nhau duge chon tir nhém bao gom nito, oxy va luu huynh;

n duge chon tir nhém bao gdm 0, 1 va 2, trong d6 tit ca cac gia tri sé n 1a ddc lap

v&i nhau;
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trong d6 tit ca nhém xycloalkyl va bixycloalkyl, doc lap v6i nhom thé bat ky khac
ma c6 thé c6 mit & nhém xycloalkyl hodc bixycloalkyl, c6 thé duge thé bing mot hodc

nhiéu nhém dugce thé duge chon tir nhém bao gdm flo va (Ci-Ca)-alkyl;

trong d6 tit ca nhém alkyl, doc 1ap v6i nhom thé bat ky khac ma c6 thé c6 mit

trong nhom alkyl, c6 thé duoc thé bang mot hodc nhidu nhém thé flo;

& dang chét dong phén lap thé bit ky cia ching hodc hdn hop clia cac chit dong

phan 1ap thé trong ty 18 bat ky, va mudi duge dung cta ching.
Vi du vé hop chét c6 cong thire I theo sang ché, trong d6:

Ar dugc chon tir nhém bao gdm phenyl, thiophenyl, pyridinyl va pyrazinyl, tit ca

khong duogc thé hoic duoc thé béng mét hodc nhiéu nhom thé R1 giéng hoac khac nhau;
R1 dugc chon tir nhém bao gom halogen, (C1-Ce)-alkyl, HO- va (Cy-Ce)-alkyl-O-;

R2 dugc chon tir nhém bao gdm R5-N(R6)-C(O)-, R5-N(R6)-CHa-, R7-C(0O)-
NH-CHa- va R7-S(0)-NH-CH;-;

R3 dugc chon tir nhém bao gom hydro, halogen va (C1-Cy)-alkyl;

R4 12 hydro hoic mét hodc nhidu nhém thé gidng hoic khéc nhau dugc chon tur

nhém bao gdm halogen va (Ci-Caq)-alkyl;

R5 va R6 doc 1ap v6i nhau duge chon tir nhém bao gém hydro, (Ci-Ce)-alkyl va
(Cs3-Cr)-xycloalkyl, trong d6 (Ci-Ce)-alkyl khong dugc thé hoic duge thé bang mdt hodc
nhiéu nhém thé R10 gidng hodc khac nhau, va (C3-C7)-xycloalkyl khéng duoc thé hoic

duoc thé bﬁng mot hodc nhiéu nhém thé R11 giéng hodc khac nhau,

hodc cac nhom R5 va R6, cung véi nguyén tir nito mang chung, tao thanh di vong
no vong don hoidc vong ddi 4 canh dén 10 canh, cung véi nguyén tir nito mang RS va R6,
chira 0 hodc 1 nguyén tir khac loai ciia vong duoc chon tir nhém bao gdm nito va oxy, va

khong dugc thé hodc dugc thé béng mot hodc nhiéu nhom thé R12 giéng hoac khéc nhau;
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R7 dugc chon tir nhém bao gdm (Ci-C)-alkyl va Het3, trong d6 (Ci-Cs)-alkyl
khéng dugce thé hoic dugc thé béng mot hodic nhidu nhém thé R10 giéng hoac khac nhau,
va Het3 khong dugc thé hoic duge thé bang mot hodc nhidu nhom thé R13 gidng hoic
khac nhau;

R10 dugc chon tir nhém bao gdm R14, flo, HO-, oxo, (Ci-Ce)-alkyl-O-, R15-
C(0)-0O-, R15-NH-C(0)-O-, HO-S(0)2-0-, HO)2P(O)-O-, (HO)2P(0)-O-CH2-OC(0)-0O-,
R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(0O)- va R19-OC(0O)-;

R11 va R12 ddc 13p v6i nhau dwge chon tir nhém bao gém (Ci-Ca)-alkyl, HO-(C;-
Cq)-alkyl-, R16-N(R17)-(Ci-Cq)-alkyl-, flo, HO-, oxo, (Ci-Ce)-alkyl-O-, HO-S(O),-O-,
(HO)2P(0)-0-, -R16 N(R17)- va R18-C(O)-N(R17)-;

R13 dugc chon tir nhém bao gém halogen, (Ci-Ca)-alkyl, (C1-Cy)-alkyl-O- va
R16-N(R17)-;

R14 1a vong don hodc vong ddi 3 canh dén 10 canh, no, khéng no mot phan hogc
thom va bao gém 0, 1, 2 hodc 3 nguyén tir khéc loai cua vong gidng hodc khac nhau dugc
chon tir nhém bao gdm nito, oxy va luu huynh, va khéng duoc thé hodc duge thé bang

mdt hodc nhiéu nhém thé R20 giéng hoic khac nhau;

R15 va R18 doc 1ap véi nhau duge chon tir nhom bao gém (C1-Ce)-alkyl, (C3-C7)-
xycloalkyl va (C;3-Cr)-xycloalkyl-(Ci-Cs)-alkyl-;

R16 va R17 ddc 1dp v&i nhau duge chon tir nhém bao gém hydro, (C1-Cs)-alkyl,
(C3-Cr)-xycloalkyl va (Cs-Cr)-xycloalkyl-(Ci-Ca)-alkyl-,

hodc cac nhom R16 va R17, cung vé&i nguyén tu nito mang ching, tao ra di vong
no vong don 5 canh dén 6 canh ma, ngoai nguyén tr nito mang R16 va R17, bao gém 0
hodc 1 nguyén tir khac loai duge chon tir nhém bao gom nito, oxy va luu huynh, va
khéng duge thé hodc duge thé béng cac nhém thé giéng hodc khic nhau dugc chon tir

nhém bao gom flo va (C1-Ca)-alkyl;
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R19 dugc chon tir nhém bao gom hydro, (C-Ce)-alkyl, (Cs-Cr)-xycloalkyl va (Cs-
Cr)-xycloalkyl-(Ci-Cs)-alkyl-;

R20 dugc chon tir nhém bao gdm halogen, (Ci-Cs)-alkyl, HO-(C;-Ca)-alkyl-, (C3-
C7)-xycloalkyl, HO-, oxo, (C1-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-, HO-S(O),-
O-, (HO)P(0)-0O-, R16-N(R17)- va NC-;

Het3 1a di vong thom vong don hozic vong d6i 5 canh dén 10 canh chta 1 hogc 2
nguyén tu khac loai giéng hoac khac nhau duoc chon tir nhém bao gém nito, oxy va luu

huynh;

trong d6 tat ca nhém xycloalkyl, doc 1ap v6i nhom thé bat ky khac ma c6 thé c6
mat & nhém xycloalkyl, ¢6 thé duoc thé béng mot hodc nhiéu nhém duge thé dugc chon

tir nhém bao gdm flo va (C1-Ca)-alkyl;

trong d6 tat ca nhém alkyl, doc lap v6i nhom thé bit ky khéc ma c6 thd cé mit

trong nhom alkyl, c6 thé duogc thé béng mot hodc nhidu nhém thé flo;

& bat ky dang nao thudc chét ddng phan lap thé cia chung hodc hdn hop cua cac

chat ddng phén lap thé & ty 18 bét ky, va mudi duge dung cua chung.

Vi dy vé hop chit c6 cong thirc I theo sang ché 1a hop chit ¢6 cong thirc Ie,

~ O\\/s
R2
LT W
Ar 0 R4 %3 le

trong do:

Ar 1a phenyl khong dugc thé hoic duogc thé béng mdt hodc nhidu nhém thé R1

giéng hodc khac nhau;

R1 dugce chon tir nhém bao gdm halogen, (C1-Ce)-alkyl, HO- va (C1-Ce)-alkyl-O-;
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R2 dugc chon tir nhém bac gdm R5-N(R6)-C(O)- va R5-N(R6)-CHy-;
R3 duoc chon tir nhém bao gdm hydro, halogen va (C1-Ca)-alkyl;

R4 13 hydro hodc mot hodc nhidu nhém thé giéng hodc khac nhau dugc chon tir

nhém bao gdm halogen va (C1-Ca)-alkyl;

mot trong s6 cc nhém RS va R6 1a hydro va chit khac cia nhém RS va R6 duogc
chon tir nhém bao goém (C1-Cs)-alkyl va (C3-Cr)-xycloalkyl, trong d6 (C1-Cs)-alkyl khong
duoc thé hoic duge thé béng mot hodc nhidu nhém thé R10 giéng hodc khac nhau, va
(C3-C7)-xycloalkyl khong dwoc thé hodc dwgc thé bing mot hodc nhiéu nhém thé R11

giong hodc khéc nhau;

R10 dugce chon tir nhom bao gém R14, flo, HO-, (C1-Cs)-alkyl-O-, R15-C(0O)-O-,
R15-NH-C(0)-O-, HO-S(0)2-O-, (HO),P(0)-O-, (HO):P(0)-O-CH,-OC(0)-O-, R16-
N(R17)- va R18-C(O)-N(R17)-;

R11 duge chon tir nhém bao gdm (Ci-Ca)-alkyl, HO-(C1-Cy)-alkyl-, R16-N(R17)-
(Ci-Cy)-alkyl-, flo, HO-, (Ci-Ce)-alkyl-O-, HO-S(0)2-O-, (HO),P(0)-O-, R16-N(R17)-
va R18-C(0)-N(R17)-;

R14 1a vong don hoic vong d6i 3 canh dn 10 canh, no hodc khéng no mdt phén
hoic thom va bao gdm 0, 1, 2 hodc 3 nguyén tir khéc loai cua vong gidng hoic khéac nhau
duge chon tir nhém bao gdém nito, oxy va luu huynh, va khong duoc thé hodc duge thé

bang mét hodc nhidu nhém thé R20 gidng hoic khéc nhau;

R15 va R18 ddc lap v6i nhau duge chon tir nhém bao gdm (Ci-Cs)-alkyl, (C3-Cr)-
xycloalkyl va (Cs-C7)-xycloalkyl-(Ci-Ca)-alkyl-;

R16 va R17 djc lap v6i nhau duge chon tir nhém bao gdm hydro, (C1-Cs)-alkyl,
(C5-Cr)-xycloalkyl va (Cs-Cr)-xycloalkyl-(C1-Cs)-alkyl-,

-57-



20602

hodc cdc nhém R16 va R17, cung véi nguyén tor nito mang chung, tao ra di vong
no vong don 5 canh dén 6 canh ma, ngoai nguyén tir nito mang R16 va R17, chira 0 hoic
1 nguyén tir khac loai dugc chon tir nhém bao gdm nito, oxy va luu huynh, va khong
duge thé hodc dugc thé béng mot hodc nhidu nhom thé giéng hodc khéac nhau dugc chon

tir nhém bao gdm flo va (Ci-Ca)-alkyl;

R20 dugc chon tir nhém bao gdm halogen, (Ci-Ca)-alkyl, HO-(C;-Cy)-alkyl-, (Cs-
C7)-xycloalkyl, HO-, oxo, (C1-Cs)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-, HO-S(0O),-
O-, (HO)2P(0)-O-, R16-N(R17)- va NC-;

trong d6 tit ca nhém xycloalkyl, doc 1ap v6i nhém thé bt ky khac ma c6 thé c6
mit trong nhém xycloalkyl, c6 thé duge thé bang mdt hodc nhidu nhém dugc thé duoc

chon tir nhém bao gdm flo va (Ci1-Ca)-alkyl;

trong d6 tit ca nhém alkyl, doc 1ap v6i nhém thé bit ky khac ma c6 thd c6 mit
trong nhém alkyl, co6 thé dugc thé béng mot hodc nhiéu nhém thé flo;

& dang chat ddng phan 1ap thé bat ky ctia chiing hodc hén hop ctia cac chit dong
phan 14p thé trong ty 18 bit ky, va mudi duoc dung cua ching.

Vi du vé hop chét c6 cong thirc I theo sang ché 1a hop chét c6 cong thirc Te,

ISSRve
AT O/ R4 \< e
R3

trong do:

Ar 1a phenyl khéng dugc thé hodc duge thé bﬁng mdt hodc nhiéu nhém thé R1

giong hodc khéic nhau;

R1 dugc chon tir nhém bao gém halogen, (Ci-C¢)-alkyl, HO- va (C-Cs)-alkyl-O-;

-58-



20602

R2 duge chon tir nhém bao gdm R5-N(R6)-C(0)- va R5-N(R6)-CHa-;
R3 dugc chon tir nthém bao gom hydro, halogen va (C1-Cy)-alkyl;

R4 14 hydro hodc mot hodc nhidu nhém thé gidng hoic khac nhau dugc chon tir

nhém bao gdom halogen va (C1-Ca)-alkyl;

mot trong sb cac nhém R5 va R6 14 hydro va trong s6 nhém R5 va R6 dugc chon
tir nhém bao gdém (Ci-Ce)-alkyl va (C3-Cr)-xycloalkyl, trong d6 (Ci-Ce)-alkyl khong
duoc thé hodc duge thé béng mét hoic nhiéu nhém thé R10 giéng hoac khac nhau, va
(C3-C7)-xycloalkyl khong duge thé hodc duge thé bing mot hojc nhiéu nhém thé R11

gidng hodc khac nhau;

R10 dugc chon tir nhém bao gdm flo, HO-, (C1-Cg)-alkyl-O-, R15-C(0)-O-, R15-
NH-C(0)-0-, HO-S(0),-O-, (HO),P(O)-O-, (HO)>P(0)-O-CH2-0OC(0)-0O-, R16-N(R17)-
va R18-C(0O)-N(R17)-;

R11 duge chon tir nhém bao gom (Ci-Cs)-alkyl, HO-(C;-Cy)-alkyl-, R16-N(R17)-
(C1-C4)-alkyl-, flo, HO-, (Ci-Ce)-alkyl-O-, HO-S(0)2-O-, (HO),P(0)-O-, R16-N(R17)-
va R18-C(O)-N(R17)-;

R15 va R18 ddc 1ap v6i nhau duge chon tir nhém bao gdm (C1-Cs)-alkyl, (Cs5-Cy)-
xycloalkyl va (Cs-C7)-xycloalkyl-(C-Cg)-alkyl-;

R16 va R17 doc 1ap v6i nhau duge chon tir nhém bao gom hydro, (C1-Ce)-alkyl,
(C5-Cr)-xycloalkyl va (Cs-Cr)-xycloalkyl-(Ci-Cs)-alkyl-,

hodc cac nhém R16 va R17, cung v6i nguyén tir nito mang chung, tao ra di vong
no vong don 5 canh dén 6 canh ma, ngoai nguyén tit nito mang R16 va R17, bao gém 0
hodc 1 nguyén tr khée loai duwgc chon tir nhém bao gdm nito, oxy va luu huynh, va
khéng duoc thé hodc dugc thé béng cac nhom thé giéng hodc khac nhau duoc chon tir

nhém bao gom flo va (Ci-Ca)-alkyl;
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trong d6 tat ca nhém xycloalkyl, ddc lap v&i nhom thé bt ky khac ma c¢6 thé co
mit & nhém xycloalkyl, c6 thé duge thé bing mdt hodc nhidu nhém duge thé duge chon

tir nhém bao gdm flo va (Ci-Ca)-alkyl;

trong d6 tit ca nhom alkyl, doc 1ap v6i nhom thé bit ky khac ma cé thé c6 mit

trong nhém alkyl, cé thé duoc thé bﬁng mot hoic nhiéu nhém thé flo;

& bat ky dang nao thudc chit ddng phan 1ap thé cta ching hoic hdn hop cla cac

chét ddng phan 14p thé trong ty 18 bét ky, va mudi duoc dung cua chiing.

Séang ché con d& cap dén hop chét ¢6 cong thirc I duoe chon tir hop chit cy thé bat
ky ¢6 cong thirc I duge mo ta trong ban mo ta nay, hodc la bat ky mét trong s6 céc hop
chit cu thé ¢6 cong thire I dwgc mb ta trong ban mo ta nay, khong phan bi€t cho du chung
c6 mat & dang hop chét tu do va/hoic 1a mudi cu thé, hodc mudi dugc dung ctia chung,
trong d6 hop chat c6 cong thirc I theo sang ché & dang chit ddng phén 1ap thé bat ky hoic
hén hop cua céc dang chat dong phan 1ap thé & ty 18 bt ky. Vi du, sang ché d& cap dén

hop chit c¢6 cong thirc I dige chon tir nhém bao gdm:

[2-(2-0x0-imidazolidin-1-yl)-etyl]-amit cua axit 2-(2-o-tolyl-chroman-6-yloxy)-

thiazol-5-carboxylic,

(2-hydroxy-etyl)-amit ~ cia  axit  2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic,
xyclopropylamit cua axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(2-hydroxy-etyl)-amit cua  2-((S)-2-o-tolyl-chroman-6-yloxy)axit-thiazol-5-

carboxylic,

2-(2-oxo0-pyrolidin-1-yl)-N-[2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-

axetamit,
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[2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cia axit isoxazol-5-

carboxylic,
propylamit cuia 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(isoxazol-5-ylmetyl)-amit cta axit 4-metyl-2-(2-o0-tolyl-chroman-6-yloxy)-thiazol-

S-carboxylic,

(2-hydroxy-etyl)-amit cua axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-

thiazol-5-carboxylic,

propylamit cua axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-thiazol-5-

carboxylic,

mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino} -

etyl)este cua axit phosphoric,

(6,7-dihydro-5H-pyrolo[2,1-c][1,2,4]triazol-3-ylmetyl)-amit cla axit 2-(2-phenyl-

chroman-6-yloxy)-thiazol-5-carboxylic,
propylamit cua axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(2-clo-pyridin-4-ylmetyl)-amit cua axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-

carboxylic,

(1,5-dimetyl-1H-pyrazol-4-ylmetyl)-amit cia axit 2-(2-phenyl-chroman-6-yloxy)-

thiazol-5-carboxylic,

[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua axit 1,3,5-trimetyl-
1H-pyrazol-4-sulfonic,

(2-hydroxy-etyl)-amit cta axit 2-((R)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic, va
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[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-pyridin-4-ylmetyl-amin,

hozic hop chét bat ky trong sd céc hop chit nay, va mudi duge dung cia nd, trong
d6 hop chat ¢6 cong thirc T theo sang ché & dang chat ddng phan 1ap thé bit ky hoidc hén
hop ctia cac chit dong phan 1ap thé trong ty 18 bat ky, trir khi chit ddng phan 1ap thé dugc

mo ta mét cach cu thé dbi voi nguyén tir cacbon bét ky trong hop chét twong img.
Sang ché con dé cap dén hop chat c6 cong thire I duge chon tir nhém bao gdm:

[2-(2-0x0-imidazolidin-1-yl)-etyl]-amit clha axit 2-(2-o-tolyl-chroman-6-yloxy)-

thiazol-5-carboxylic,

(2-hydroxy-etyl)-amit ~ cia  axit  2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic,
xyclopropylamit cua 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(2-hydroxy-etyl)-amit ~ cia  2-((S)-2-o-tolyl-chroman-6-yloxy)axit-thiazol-5-

carboxylic,

2-(2-oxo-pyrolidin-1-yl)-N-[2-(2-o0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-

axetamit,

[2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit  ctia axit isoxazol-5-

carboxylic,
propylamit cia axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(isoxazol-5-ylmetyl)-amit cta axit 4-metyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazol-

5-carboxylic,

(2-hydroxy-etyl)-amit cua axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-

thiazol-5-carboxylic,
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propylamit cua axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-thiazol-5-

carboxylic,

Mono-(2-{[2-((S)-2-o-toly!l-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino} -

etyl)este cta axit phosphoric,

(6,7-dihydro-5H-pyrolo[2,1-c]{1,2,4]triazol-3-ylmetyl)-amit cua axit 2-(2-phenyl-

chroman-6-yloxy)-thiazol-5-carboxylic,
propylamit cua axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(2-clo-pyridin-4-ylmetyl)-amit cia axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-

carboxylic,

(2-hydroxy-etyl)-amit cua axit 2-((R)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic, va
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-pyridin-4-ylmetyl-amin,

hozc hop chét bét ky trong sb cac hop chit nay, va mudi dugc dung cia nd, trong
d6 hop chét c6 cong thirc I theo sang ché & dang chit ddng phan 1ap thé bit ky hodic hdn
hop clia céc chat ddng phan 1ap thé trong ty 16 bit ky, trir khi chit dong phan 1ap thé dugc

mo ta mdt cach cy thé déi véi nguyén tir cacbon bat ky trong hop chét trong tng.

Theo mdt phwrong 4n ctia sang ché, hop chit c6 cong thirc I dugce xac dinh nhu trén
day trong dinh nghia chung cua ching hodc trong phuong an hoic dinh nghia cu thé hon,
v6i diéu kién 1a hop chét c6 cong thirc I khong phai 1a mot trong sé céc hop chét sau day,

trong d6 chung duoc goi tén theo hé tom tit hoa hoc (Chemical Abstracts) vé danh phép :

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[1-
(1,5-dimetyl-1H-pyrazol-4-yl)etyl]-, |

S5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-
[(1,3-dimetyl-1H-pyrazol-4-yl)metyl]-,
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1H-pyrazol-4-sulfonamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyllmetyl]-1,3,5-trimetyl-,

1H-pyrazol-4-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1,5-dimetyl-,

1H-pyrazol-4-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1,3,5-trimetyl-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[2-
(3,5-dimetyl-1H-pyrazol-1-yl)etyl]-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1-
etyl-3-metyl-1H-pyrazol-4-yl)metyl]-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1 i
metyi-1H-pyrazol-5-yl)metyl]-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-
[(1,5-dimetyl-1H-pyrazol-3-yl)metyl]-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-
[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-,

1H-pyrazol-4-sulfonamit, 'N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl]metyl]-1,5-dimetyl-,

1H-pyrazol-4-sulfonamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl]metyl]-1-metyl-,

1H-pyrazol-3-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1-etyl-,
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1H-pyrazol-1-axetamit, N-[[2-{(3,4-dihydro-2-phenyl-2H-1 —beniopyran-é-
yl)oxy]-5-thiazolyl]metyl]-,

1H-pyrazol-1-axetamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyljmetyl]-3-metyl-,

1H-pyrazol-5-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1-etyl-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[3-
(1H-pyrazol-1-yl)propyl]-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[2-
(3-metyl-1H-pyrazol-1-yl)etyl]-,

1H-pyrazol-4-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyllmetyl]-1-etyl-,

5-thiazolcarboxamit, N-[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-2-[[2-(3-flophenyl)-
3,4-dihydro-2H-1-benzopyran-6-yl]oxy]-,

5-thiazolcarboxamit, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1-
etyl-1H-pyrazol-4-yl)metyl]-,

1H-pyrazol-1-propanamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl]metyl]-,

1H-pyrazol-4-sulfonamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl]metyl]-5-metyl-1-(1-metyletyl)-,

5-thiazolcarboxamit, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-
[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-,

-65-



20602

5-thiazolcarboxamit, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[1-
(1,5-dimetyl-1H-pyrazol-4-yl)etyl]-,

5-thiazolcarboxamit, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[1-
(1,3-dimetyl-1H-pyrazol-4-yl)etyl]-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-
[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-,

1H-pyrazol-4-sulfonamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1-etyl-, .

1H-pyrazol-5-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1,3-dimetyl-,

5-thiazolmetanamin, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[2-
(1H-pyrazol-1-yl)etyl]-,

1H-pyrazol-5-sulfonamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl]metyl]-1-metyl-,

1H-pyrazol-5-carboxamit, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-
yl)oxy]-5-thiazolyl|metyl]-1-metyl-,

S-thiazolcarboxamit, N-[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-2-[[(2R)-2-(3-
flophenyl)-3,4-dihydro-2H-1-benzopyran-6-yl]oxy]-,

5-thiazolcarboxamit, N-[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-2-[[(2S)-2-(3-
flophenyl)-3,4-dihydro-2H-1-benzopyran-6-yl]oxy]-,

5-thiazolcarboxamit, 2-[[(2R)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-
N-[(1,5-dimetyl-1H-pyrazol-4 -yl)metyl]-, va
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5-thiazolcarboxamit, 2-[[(25)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-
N-[(1,5-dimetyl-1H-pyrazol-4 -yl)metyl]-,

trong d6 trong hop chat loai trix, nguyén tir cacbon & vi tri 2 cia vong chroman, c6
thé mang nhom phenyl hodc nhém 3-flophenyl, ¢6 mit & dang raxemic, trir khi dugc chi
ra theo cach cu thé khéc, va theo phuong an khac, hop chat bi loai trur dugc loai trir &
dang hop chét tu do, cu thé 1a khéng & dang mubi cOng voi axit, va dudi dang 2,2,2-

trifloaxetat ciia chiing, cu thé 1a mu6i cdng axit véi axit trifloaxetic.

Theo mot phuong 4n cia sang ché, hop chét ¢o cong thtrc I dugc xac dinh nhu
trén trong dinh nghia chung ciia ching hoc trong bit ky cac dinh nghia hoic phuong an
cu thé hon, v6i diéu kién 1a hop chit c6 cong thirc I khong phai 14 hop chét trong d6 ddng
thoi nhém Ar 1a nhém phenyl khéng duge thé, nhém R3 va R4 13 hydro, mot trong s céac
nhém RS va R6 13 hydro, chit khac ctia nhém RS va R6 13 R40-(C1-Cy)-alkyl-, va R7 la
R40 hodc R40-(Ci-Cs)-alkyl-, trong dé R40 13 pyrazolyl ma khéng dugc thé hoic dugc
thé bang mot hogc nhiéu nhém thé (Ci-Cs)-alkyl gibng hodic khac nhau, va nguyén tir
cacbon & vi tri 2 ctia vong chroman ¢6 thé mang nhom Ar la ¢6 mit & dang raxemic, va
v6i didu kién 13 hop chit c6 cong thie I khong phai 1a mot trong s cac hop chit sau day,

trong d6 chting dugc goi tén theo hé tom tét hoa hoc vé& danh phap:

5-thiazolcarboxamit, N-[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-2-[[2-(3-flophenyl)-
3,4-dihydro-2H-1-benzopyran-6-yl]oxy]-,

5-thiazolcarboxamit, N-[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-2-[[(2R)-2-(3-
flophenyl)-3,4-dihydro-2H-1-benzopyran-6-yl]oxy]-,

S-thiazolcarboxamit, N-[(1,5-dimetyl-1H-pyrazol-4-yl)metyl]-2-[[(2S)-2-(3-
flophenyl)-3,4-dihydro-2H-1-benzopyran-6-yl]oxy]-,

5-thiazolcarboxamit, 2-[[(2R)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-
N-[(1,5-dimetyl-1H-pyrazol-4 -yl)metyl]-, va
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S-thiazolcarboxamit, 2-[[(25)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-
N-[(1,5-dimetyl-1H-pyrazol-4 -yl)metyl]-,

va theo phuong 4n khéc, hop chét loai trir dugc loai trir & dang hop chit ty do, cu
thé 1a khong & dang mubi cOng v6i axit, va dudi dang 2,2,2-trifloaxetat clia ching, cu thé

1a mudi cdng axit vdi axit trifloaxetic.

Theo mot phuong 4n clia sang ché, hop chét ¢o cong thiac I dugce xac dinh nhu trén
trong dinh nghia chung ctia ching hoic trong bt ky cac dinh nghia hodc phuong 4n cu
thé hon, véi diéu kién 14 hop chit c6 cong thirc I khong phai 1 hop chét trong d6 nhém
Ar khong ddng thoi 12 phenyl dugc thé hodc 3-flophenyl, nhém R3 va R4 1a hydro, mot
trong s6 cac nhém R5 va R6 13 hydro, nhém con lai ciia cac nhém RS va R6 1a R40-(Cs-
C4)-alkyl-, va R7 1a R40 hodc R40-(C;-Cy)-alkyl-, trong d6 R40 1a pyrazolyl ma khéng
duoc thé hoic duoc thé bang mét hodc nhidu nhoém thé (C1-Cs)-alkyl gidng hodc khac
nhau, va theo phwong an khac, hop chét bi loai trix dugc loai trir & dang hop chat tu do, cu
thé 1a khong & dang mubi cdng voi axit, va dudi dang 2,2,2-trifloaxetat ctia chiing, cu thé

la mudi cOng axit vdi axit trifloaxetic.

Séng ché con @& cap dén quy trinh diu ché cta hop chét ¢6 cong thue I duge md
ta dudi day va do d6 c6 thé thu dwoc hop chét c6 cong thire I va chit trung gian trong qua
trinh tong hop cua chiing. Vi du, qua trinh nay lién quan dén viéc tao ra hop chat c6 cong
thirc I tir cac chroman-6-ol ¢6 cong thire II va 2-clo-thiazol c6 cong thire ITI, va bao gém
lién két cua vong thiazol vao vong chroman dé tao ra hop chét ¢6 cong thuce IV, va viéc
bién d6i tiép theo ctia nhém Y thanh nhém R2 duoc lién két vao cac vong thiazol trong

hop chat cudi ¢ cong thirc L.
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Nhém Ar, R3 va R4 trong hop chét ¢6 cong thire IL, I va IV 13 nhu dugc xac dinh
trong hop chét c¢6 cong thirc I, va nhém chire khac c6 thé ¢6 mit & dang nhom bao vé
hodc & dang nhém tién chit ma sau d6 duge bién ddi thanh nhém cubi. Nhém Y trong
hop chét 6 cong thire ITT va IV, ma nhom niy sau d6 dugc bién ddi thanh nhém R2 trong
hop chét ¢6 cong thic I, duge chon tir nhém bao gém R50-OC(0)-, HC(0O)- va NC-,
trong d6 R50 1a (Ci-Cs)-alkyl. Phan ng ctia hop chét c6 cong thue IT va III thuong duoc
thye hién trong dung mdi tro, ddc biét 1a dung mdi khong chira ion hydro, vi du ete nhu
tetrahydrofuran (THF), dioxan hodc 1,2-dimetoxyetan (DME) hodc amit nhu
dimetylformamit (DMF), dimetylaxetamid hodc N-metylpyrolidin-2-on (NMP) véi sy c6
mit cia bazo, vi du mudi kim loai kiém bazo nhu cacbonat kim loai kiém nhu natri
cacbonat, kali cacbonat hodc xezi cacbonat, & nhiét d6 tir khoang 20°C dén 100°C, dac
biét 14 tir khoang 40°C dn 60°C. Theo mot phuong 4n cua sang ché, R50 1a (Ci-Cy)-
alkyl, vi du, metyl hodc etyl, theo phwong 4n khac 1a tert-butyl.

Hop chit ¢6 cong thirc IV trong d6 nhom Y 1a nhém R50-OC(0)-, duoc ding dé
chi hop chit c¢6 cong thirc IVa, trong hop chit cu thé cia IVa cong thuc trong d6 1a R50
(Ci-Cy)-alkyl, ¢6 thé phan tmg v6i cac amin c6 cong thie V trong didu kién chun cho
phan mg amin hoéa cua este, vi dy, trong dung mdi nhu hydrocacbon gidng toluen,
hydrocacbon dugc clo héa nhu diclometan, 1,2-dicloetan hodc clobenzen hoic ete giéng
THF, dioxan hosic DME & nhiét do tr 20°C dén 120°C, dé tao ra hop chét c6 cong thirc T
trong d6 R2 1a nhém R5-N(R6)-C(O)-, cu thé 14 hop chét ¢6 cong thic Ia.
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Hop chat c6 cong thie IV ciing c6 thé dugce bién ddi thanh hop chét c6 cong thire
Ia cach thuan tién bing cach ddu tién bién ddi hop chit cé cong thire IVa thanh axit
carboxylic twong Gmg ¢6 cong thirc VI, hoic mudi cia ching, va phan {mg hop chét c6
cong thirc VI hodic mudi ciia nd véi amin co cong thitc V trong didu kién chuén cho su
tao ra cla cdc amit tir axit cacbo xylic. Nhom Ar, R3, R4, R5 va R6 trong hop chit c6
cong thirc IVa, V va VI 1a nhu dugc xac dinh trong hop chit ¢6 cong thue I, va nhom
chirc khac ¢6 thé co mit & dang nhém bao vé hodc & dang nhém tién chit ma sau d6 dugc

dugc bién doi thanh nhém cudi.

Hop chét ciia IVa cong thirc ¢6 thé duge bién déi thanh hop chét ¢6 cong thic VI
bang cach xtr Iy vé6i axit hodc bazo, vi du, bang cach xir Iy v6i hydroxit kim loai kiém
nhu lithi hydroxit, natri hydroxit hodc kali hydroxit trong dung méi nhu ete nhu THF,
dioxan hoic DME hoic cdn nhu metanol hogc etanol, hodc hdn hop cac dung moi, dic
biét 1a dung méi c6 nude hodc hdn hop cic dung méi, hodc bing cich xit ly véi axit
clohydric hodc axit trifloaxetic trong dung méi nhu hydrocacbon duge clo héa nhu
diclometan, ete hodc rugu, dic biét 1a trong truong hop cia este tert-butyl, & nhiét do tir
20°C dén 100°C, tiép theo 1a cdc qua trinh chuéin khéc nhu qua trinh axit héa trong
truong hop este ¢4 cong thic IVa duge thily phan véi sy c6 mit ciua bazo va axit
carboxylic tw do c6 cong thirc VI 1a phai duge dicu ché, trong d6 cac didu kién cy thé phy

thudc vao dic dicm cia cac trudng hop cu thé, néi chung, va cé thé dé dang lya chon boi
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nguoi c6 hidu biét trung binh trong linh vyre nay. Cho phan tng véi hop chét c6 cong
thite V, nhém axit carboxylic HO-C(O)-trong hop chit c6 cong thirc VI thudng hoat tinh
tai chd bang phuong phép cta chét thi lién két amit théng thudong hodc bién ddi thanh
phan tng dan Xuét axit carboxylic ma ¢6 thé duge didu ché tai chd hoic phan 1ap. Vi duy,
hop chét c6 cong thire VI ¢6 thé dugce bién déi thanh halogenua axit, vi du, bang cach xtr
ly véi thionyl clorua, phospho peh&uﬂorua hodic oxalyl clorua, hoic xir Iy bing
cloroformat alkyl nhu etyl cloroformat hoic isobutyl cloroformat dé tao ra anhydrua hdn
hop. Chat thir lién két théng thuong ma c6 thé dugc sur dung,lé anhydrua
propanphosphonic, N,N-cacbonyldiazol nhuw N,N-cacbonyldiimidazol (CDI), carbodiimit
nhu 1,3-diisopropylcarbodiimit (DIC), 1,3-dixyclohexylcarbodiimit (DCC) hoic 1-(3-
dimetylminopropyl)-3-etylcarbodiimit hydroclorua (EDC), carbodiimit cting véi chat phu
gia nhu 1-hydroxy-benzotriazol (HOBT) hodc 1-hydroxy-7-azabenzotriazol (HOAT),
chit phan tng lién két trén co s& uroni nhu O-(7-azabenzotriazol-1-yl)-N,N,N',N-
tetrametyluroni hexaflophosphat (HATU), O-(benzotriazol-1-y1)-N,N,N',N-
tetrametyluroni hexaflophosphat (HBTU) hodc O-(xyano (etoxycacbonyl)metylen
eamino)-N,N,N',N-tetrametyluroni tetraficborat (TOTU), va chat phan tng lién két trén
o s¢ phosphoni nhu (benzotriazol-1-yloxy)tris(dimetylminO)phosphoni hexaflophosphat
(BOP), (benzotriazol-1-yloxy)tripyrolidinophosphoni hexaflophosphat (PyBOP) hoic
bromotripyrolidinophosphoni hexaflophosphat (PyBROP). Phan ting ctia hop chit hoat
tinh c6 cong thire VI hoic dan xudt phan tng cta hop chét c6 cong thire VI thuong duoc
mang trong dung moi tro, vi dy, hydrocacbon nhur toluen, hydrocacbon dugc clo héa nhu
diclometan, ete nhu THF, dioxan hodc DME, este nhu etyl axetat hodc butyl axetat, nitril
nhu axetonitril, amit nhu DMF hoiic NMP, hodc nuédc, hodc hdn hop cac dung méi, &
nhi€t d6 khoang tir -10°C dén 100°C, dic biét 12 & nhiét d6 tir khoang 0°C dén 60°C. C(é
loi, phan tng duogc tién hanh voi su ¢6 mat ciia bazo nhu amin bac ba, nhu trietylamin,
etyldiisopropylamin, N-metylmorpholin hodc pyridin, hodc bazo v6 co nhu hydroxit
kiém kim loai, cacbonat hodc hydrocacbonat, nhu natri hydroxit, kali hydroxit, natri

cacbonat hodc natri hydrocacbonat.
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Hop chét c¢6 cong thire IV trong d6 nhém Y 14 nhém H-C(O)-, cu thé 1a nhom
aldehyt hodc nhém formyl, duge ding dé chi hop chét ¢6 cong thire IVB, ¢6 thé duoc cho
phan mg véi cac amin c6 cong thire V, dic biét cac amin trong d6 ¢ it nhat trong s
nhém R5 va R6 1a khac hydro, trong phan tmg khir amin dé tao ra hop chét c6 cong thirc
I trong @6 R2 1a nhém RS-N(R6)-CH§—, hop chét vi du ¢6 cong thire Ib.

RS
H—N
-0 _~S__c(o)H \
A
: N Ib
Ar” 7O R 4 R3 v

ivb

Nhém Ar, R3 va R4 trong hop chét ¢6 cong thirc IVB 14 nhur dwgc x4c dinh trong
hop chat c6 cong thirc I, va nhém chirc khac ¢6 thé ¢6 mit & dang nhém béo vé hodc &
dang nhém tién chit ma sau d6 dwgc duoc bién dbi thanh nhém cubi. Amin khir c6 thé
dwoc thue hién véi bophie chit hydrua nhu chét khir nhu natri xyanoborohydrua hoac
natri triaxetoxyborohydrua, ma c6 lgi c6 thé dwogc str dung ciing & dang lién két polyme,
trong dung moi nhu ete nhu THF, dioxan hoac DME, rugu nhu metanol hodc etanol,
hodc loai axit nhr axit axetic, hodc hdn hop cac dung méi, & nhiét do khoang tir 0°C dén

70°C.

Hop chét ¢6 caﬁg thirc IV trong d6 nhém Y 1a nhém NC-, cu thé 1a nhém nitril
hozc nhém xyano, duge ding dé chi hop chét c6 cong thie IVC, ¢6 thé duge khit thanh
hop chit aminometyl ¢ c()ng'thL’rc It, ma sau d6 c6 thé dugce axyl héa v6i hop chit co
cong thire VII va sulfolat hoa véi hop chit ¢ cong thirc VIII dé tao ra hop chit c6 cong
thure I trong d6 R2 1a nhém R7-C(O)-NH-CHz- va nhéom R7-S(0).-NH-CH»-, tvong tng,
cu thé 12 hop chét c6 cong thire Ic va Id.
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Nhém Ar, R3, R4 va R7 trong hop chét c¢6 cong thire It, IVC, VII va VIII 1a nhur
dugce xac dinh trong hop chit co cong thirc I, va nhém chirc khac ¢ thé c6 mat & dang
nhom bdo vé hodc & dang nhém tién chit ma sau do duoc duge bién d6i thanh nhém
cubi. Nhém X1 va X2 trong hop chét cé cong thirc VII va VIII 1a nhém chuyén roi duoc
thé wa nhén, dic biét 1a clo, trong trudng hop sau hop chét c¢6 cong thirc VII va VIII 1a
clorua axit carboxylic va clorua axit sulfonic. Nhém X1 va X2 ciing ¢6 thé 1a nhém
hydroxy, trong trudng hop hop chét ¢6 cong thie VII va VIII 1a céc axit carboxylic va
axit sulfonic thudng dugce kich hoat tai chd bang phuong phap cia chit phan tmg lién két
amit thong thuong hodc bién ddi thanh phan tng dan xuét axit carboxylic, nhu hgp chat
trong d6 X1 hodc X2 1a clo, cho phan tmg v&i hop chét ¢6 cong thire It. Phin mé ta vé
viéc kich hoat cac chit va didu kién phan tng néu trén dé cip dén phan tmg cua hop chét
c6 cong thire VI véi h(jp chit c6 cong thirc V dé tao ra carboxamit 4p dung tuong g véi
phan tng ctia hop chit c6 cong thire VII va VIII véi hop chat ¢6 cong thirc ndy dé tao ra
carboxamit va sulfonamit. Khir nhém nitril trong hop chét cé cong thirc IVc thanh nhém
aminometyl trong hgp chét c6 cong thire It c6 thé duoc thyc hién véi cac chat khir khac
nhau dwgce biét dén béi ngudi c¢6 hiéu bibt trung binh trong linh vuc nay, nhu phtrc
hydrua kim loai hoac boran, hoic bi‘mg cach hydro hoa c6 xtic tic véi su c6 mit ciia chit
xuc tic hydro, vi dy Raney nickel, trong dung méi nhu ete nhu THF, dioxan hoic DME,
rugu nhu metanol hodc etanol, hodc nude hodc hon hgp cua dung moi, ¢ nhiét do khoang
tr 0°C dén 80°C, cac didu kién cu thé phu thudc vao cac chat khir da chon va cac chét cu

thé cua céc trudng hop cu thé.
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Hop chit c6 cong thirc IV va ¢6 thé duee bién dbi thanh hop chit c6 cong thirc T
cling theo cic phuong phap tong hop khac. Vi du, trong truong hop hop chit c6 cong
thire Ib 1a phai duge diéu ché trong d6, mét trong s cac nhém RS va R6 1a hydro va
nhém kia 1d nhém metyl thé, nhu nhém céc loai R14-CHa-, amin khir phan ng véi hop
chit c6 cong thirc It va aldehyt c¢6 cong thirc R14-C(O)-H c6 thé dugc tién hanh cach nhur
mo ta trén ddy cho phan tmg ctia hop chat ¢ cong thirc IVb va V. Hop chét c6 cong thirc
Ib, ic va Id ciing ¢6 thé thu duoc bing cach khir hop chit c¢6 cong thie IVa hoic su hop
chét c6 cong thirc IVb thanh hop chét tuong tmg trong d6 nhém Y 13 nhém hydroxymetyl
HO-CH2-, bién d6i nhém hydroxy thanh nhém roi chuyén wa nhan nhu clo hodc brom
hodc nhém sulfonyloxy nhu metansulfonyloxy, va phan tng alkyl hoa cac chat thu duoc
v6i amin ¢6 cong thire V, amit ¢6 cong thirc R7-C(O)-NH, hodc mudi cua ching, hodc
sulfonamit ¢6 cong thirc R7-S(0)-NH, hoic mudi cia ching, trong ung, trong d6 trong
hop chit c¢6 cong thirc R7-C(0)-NH: va R7-S(0)2-NH, nhém R7 1 x4c dinh 1a trong hop
chét ¢6 cong thire I va nhém chirc khac c6 thé ¢6 mit & dang nhém bédo v¢ hodc & dang
nhém tién chét phuong 4n sau dé duoc duge bién dbi thanh nhém cudi. Hon nita, hop
chit c6 cong thirc IVa, IV, IVc va VI ¢6 thé duoc bién dbi thanh hop chét khac. Néu né
thuén tién hon trong trudng hop cu thé dé phan (g hop chét ¢6 cong thic II véi hop chét
¢ cong thire III, trong d6 Y 1a R50-OC(O)-hodc HC(O)-hoic NC-, hop chit thu duoc ¢6
cdng thire IV hodc hop chit thu duoc sau d6 c6 cong thirc VI c6 thé duge bién ddi boi cac
phuong phép chudn thanh hop chit c6 cong thirc IV, trong d6 Y c6 y nghia khac. Vi du,
este clia axit carboxylic ¢6 cong thirc IVa hogc nitril ¢6 cong thirc IVc ¢6 thé khit thanh
aldehyt cb cdng thirc IVb, hodc hop chit ¢6 cong thirc IVa hodc cong thirc VI ¢6 thé dugce
bién ddi thanh cac carboxamit va sau nay aldehyt héa thanh nitril ¢6 cong thire IVe, hoiic
aldehyt c6 cong thirc IVb ¢é thé duge oxy hoa thanh axit carboxylic cé cong thic VI,
hodc nitril ¢6 cong thirc IVe ¢6 thé duge thuy phén thanh axit carboxylic ¢6 cong thirc

VL

Dé thu duge hop chét c6 cong thirc I, nhidu bién ddi khac nhau dbi véi nhém chire
c¢6 thé duoc tién hanh trong didu kién chuin trong hop chit ¢ cong thic I 1a nhu dugce

md ta trén ddy, hodc chit trung gian hodc hop chét khoi dau tr su t6ng hop cia hop chat
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¢6 cong thire 1. Vi du, nhém hydroxy ¢6 thé phan éng véi axit carboxylic hodc dan xuét
phén ng cua ching trong cach twong ty nhu trén ddy cho phan ing clia axit carboxylic
v6i amin d€ tao ra este cua axit carboxylic. Sy héa ete ctia nhém hydroxy c6 thé duoc
tién hanh bang cach alkyl héa véi hop chit halogen hoa twong Umg, vi du, bromua hoic
iodit, v6i s c¢6 mit cia bazo nhu cacbonat kim loai kiém nhu kali cacbonat hoac
cacbonat xezi trong dung mdi tro nhu amit nhw DMF hodc NMP hoic xeton nhu axeton
hay butan-2-one, hodc vé6i rugu tuong tng theo cac didu kién cia phan ung Mitsunobu
v&i sy ¢6 mét ciia phosphin nhu triphenylphosphin hodc tributylphosphin va din xuét axit
azodicarboxylic nhu dietyl azodicarboxylat hodc diisopropyl azodicarboxylat. Bing phan
ing vé&i isoxyanat, nhém hydroxy cé thé dwgc bién ddi thanh este cia axit carbamic dugc
thé N. Biang cach xir 1y véi chit halogen héa phi hgp, nhém hydroxy c¢6 thé dugc bién
d6i thanh halogen. Bﬁng cach xtr ly v6i trioxit lvu huynh véi sy ¢6 miat cua pyridin, nhém
hydroxy c6 thé duge bién dbi thanh cac mono este cia axit sulfuric. Bing cach xir ly voi
phosphoramidit phu hop, nhu dibenzyl N,N-diisopropyl-phosphoramidit, dialyl N,N-
diisopropylphosphoramidit hodc di-tert-butyl N,N-diisopropyl-phosphoramidit c6 cong
thirc (isopropyl)2P(O-R55)2, trong d6 R55 1a benzyl, alyl hodc tert-butyl, vi du, vé&i su ¢6
mit cla tetrazol va tiép theo oxy héa, vi du v6i peraxit nhu axit 3-clo-perbenzoic, nhém
hydroxy ¢6 thé lan lugt duge bién ddi thanh dibenzyl este cua axit phosphoric ctia no,
dialyl este ctia axit phosphoric va di-tert-butyl este ctia axit phosphoric, ma c6 thé dugc
phén tich thanh cdc mono este cua axit phosphoric ¢6 nhém hydroxy, vi du, hop chat
trong @6 nhém (HO),P(O)-lién két véi nguyén tir oxy cua nhom hydroxy, bdi qua trinh
hydro ¢ xtic tic v6i su c6 mit ctia chat xic tac paladi trong treong hop cta cac dibenzyl
este, boi phan wng thé wa nhan xuc tac bing paladi trong trudng hop cua cac dialyl este,
va bing cach xur 1y véi axit nhu axit trifloaxetic trong trudng hop cua cac di-tert-butyl
este. Bing cach xir Iy v6i clometyl cloroformat va sau dé véi dibenzylphosphat bac,
nhém hydroxy c6 thé duoc bién dbi thanh este dibenzyl esteoxyphosphoryloxymetyl este
clia axit carbonic, ¢6 thé duoc tach thanh este phosphonooxymetyl este ctia axit carbonic
¢6 nhém hydroxy, cu thé 12 hop chit ma ¢6 nhém (HO)2P(0)-0-CH>-OC(0)-lién két véi
nguyén tr oxy ciia nhém hydroxy, bdi hydro hoa co xic tc v6i sy ¢6 mit cia chit xuic

tac paladi (xem, WO 2010/039474). Nguyén tir halogen c¢6 thé duoc thé bing cac nhém
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khac nhau trong phan ting thé ma ciing c6 thé 13 phan g xuc tac kim loai chuyén tiép.
Nh6ém amin c6 thé dugce bién doi trong didu kién alkyl héa chudn, vi du, bing phan tmg
v6i hop chit halogen hoa hodic amin khir cia hop chét cacbonyl, hodc cho axyl héa hoic
sulfonylat hoéa, vi du, bﬁng phan @mg v6i axit carboxylic hoat déng hoic dan xuét
carboxylic nhu clorua axit hodc anhydrit. Nhém este cua axit carboxylic ¢6 thé duoc thay
phan trong didu kién c6 tinh axit hoic bazo dé tao ra axit carboxylic. Nhém axit
carboxylic ¢6 thé dwgc hoat hoa hodc bién dbi thanh din xuit phan tng nhu dugc moé ta
trén ddy va phan Ung v6i rugu hodc amin hodc amoniac dé tao ra este hodc amit. amit bac
hai ¢6 thé dugc khir dé tao ra nitril. Nguyé€n t&r luu huynh trong nhém alkyl-S-hoic trong
di vong c6 thé bi oxy hoéa véi peroxit nhu hydro peroxit hodc peraxit dé tao ra phin
sulfoxit (S(0O)) hoac ph?m sulfon (S(O):). Nhom axit carboxylic, nhém este axit
carboxylic va nhom xeton c6 thé duoc khir thanh rugu, vi du véi phirc chét hydrua nhu al
lithi nhém hydrua, lithi bohydrua hodc bohydrua natri. Nhém hydroxy c6 thé duge oxy
héa thanh nhém oxo bang, vi du, pyridini clochromat hoic thudc thir Dess-Martin
periodinan. T4t ca cac phan (ng didu ché hop chit c6 cong thie I déu da bidt va co thé
duoc tién hanh theo cach quen thudc v6i ngudi ¢b hidu biét trung binh trong linh vyuc nay
theo, hodc tuong tu, cac phuong phdp dugc mé ta trong cac tai liéu chuén, vi du trong
Houben-Weyl, Metods of Organic Chemistry, Thieme, hodc Organic Reactions, John
Wiley & Sons, hodc RC Larock, Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, 2. ed. (1999), John Wiley & Sons, va cic tai liéu tham

khéo trich din trong d6.

Cac chroman-6-ol c¢6 cong thic II duge sit dung trong qué trinh tong hop hop chit
c¢6 cong thire IV trén day, c6 thé thu duoc boi cac qua trinh khac nhau. Trong s6 ching,
axetophenon ¢6 cong thirc IX, ma dwoc thé & vong benzen bdi nhém hydroxy va nhém
G1 va ngoai ra ¢6 thé duge thé & vong benzen va nhém axetyl ctia nhém thé R4, dugc
ngung tu voi aldehyt c6 cong thite X véi sy ¢d mit ciia bazo dé tao ra chroman-4-on c¢6
cong thire XII va/hodc chalcon ¢6 cong thire X1, va chalcon thu duoc ¢6 cong thire XI sau

d6 tao vong thanh chroman-4-on ¢6 cong thirc Xil.
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Nhoém Ar va R4 trong hop chét ¢6 cong thirc IX, X, XI va XII 1a nhu dugc xac
dinh trong hop chét ¢6 cdng thirc 1, va nhém chite khéac ¢6 thé c¢6 mit & dang nhém bao
vé hodc & dang nhom tién chit ma sau do duge bién dbi thanh nhém cudi. Nhém G 1
trong hop chit c6 cong thire IX, XI va XII 13 nhém hydroxy ho#ic brom. Khi tién hanh
phan tng ciia hop chit ¢6 cong thirc IX va X véi su ¢6 mit cia hydroxit kim loai kiém
nhu kali hydroxit 1am bazo trong dung méi nhw rwgu nhu metanol hoic etanol & nhiét do
tr 30°C dén 70°C, san phdm thu duge la chalcon c6 cong thire XI. Khi tién hanh phan
g cua hop chét c6 cong thire IX va X véi sy c6 mit ciia mudi cia axit yéu nhu amoni
axetat, vi du, trong dung méi nhu axit axetic & nhiét d6 tir 100°C dén 120°C, san phdm
thu duogc 13 hdn hop cla chalcon ¢é cong thirc XI va chroman-4-on cé cong thue XII.
Hop chét c6 cdng thire X1, cling nhu hdn hop cia hop chét ¢6 cdng thire XI va XII, c6 thé
duoc sir dung trong céc phan tng tao vong dé tao ra hop chit c6 cdng thire XII, ¢6 thé
dwogc thuc hién bing cach xu 1y chat liéu bit dau véi axit nhu axit clohydric hodc véi
amin nhu etyldiisopropylamin va kéli bﬂorua, trong dung mdi nhu rugu nhu metanol hoic

etanol & nhiét d6 tr 60°C dén 100°C.

Nhém oxo & vi tri 4 trong vong cuia 'hqp chit ¢6 cong thire XII sau dé duogc khir
thanh nhém CH2 dé tao ra hop chét c6 cong thirc XIV, theo budce c6 loi thong qua din
xuét 4-hydroxy-chroman c6 cong thirc XIIL. '
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Nhém Ar va R4 trong hop chét ¢6 cong thire XIII va XIV 14 nhu duge x4c dinh
trong hop chét c6 cong thire I, va nhém chire khic c6 thé c¢6 mat & dang nhém bao vé
hoac ¢ dang nhom tién chat ma sau d6 duge duge bién dbi thanh nhém cubi. Nhém G T
trong hop chit c6 cong thire XIII va XIV 1a nhém hydroxy hoac brom. Khir hop chat c6
cong thire XIT dé hop chét cé cong thire XIII ¢6 thé dwgce tién hanh trong diéu kién chun
cho viéc khtr xeton thanh ruou, vi du, bﬁng phuc chét hydrua nhu chét khir, hodc din xuét
boran, nhu phitc chit boran-tetrahydrofuran trong dung mdi nhu ete nhu THF hoic
dioxan, & nhiét d tir 30°C dén 80°C. Khir hop chét c¢6 cong thirc XIII d8 hop chit c¢6
cong thirc XIV c6 thé dugc thuc hién, vi dy, bing cach xir 1y véi silan khir nhu
trialkylsilan nhu trietylsilan va axit nhu axit trifloaxetic trong dung méi nhu hydrocacbon
dugc clo hoa nhu diclometan & nhiét do khoang tir 0°C dén 40°C. Trong trudng hop
nhém G1 trong hop chét c6 cong thire XIII va hop chét tién than 12 nhém hydroxy, hop
chit thu duge c6 cong thirc XIV da 1a hop chit c6 cong thirc II. Trong truong hgp nhém
G1 trong hop chét thu dwoc c6 cong thirc XIV 1a brom, né c¢6 thd duge bién ddi thanh
nhém hydroxy bang cach thé kim loai cua hop chét 6 cong thirc XIV véi hop chit co-
lithi nhu butyllithi va xtr Iy véi borat trialkyl nhu triisopropyl borat trong dung moi nhu
hydrocacbon nhu heptan hodc xyclohexan hodc ete nhu THF hoic dioxan & nhiét do
khoang tir -80°C dén khoang 0°C, tiép theo 1a sy phan tich oxy héa, vi duy, bang hydro

peroxit v4i sy ¢6 mét ciia bazo nhu natri hydroxit.

Quy trinh khéc dé diéu ché cac chroman-6-ol c6 cong thirc 1T bao gdm bude tao
vong ctia dan xuat thé benzen 3-hydroxypropyl- c6 cong thire XV, ma duoc thé & vong
benzen béi hai nhém phu hop G2 va G3 va c6 thé duoc tiép tuc thé & vong benzen va

nhém propyl bdi nhém thé R4, dé tao ra dan xut ctia chroman cong thirc XVI, trong d6
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nhém G3 sau d6 dugc bién ddi thanh nhém hydroxy ¢6 mit trong hop chét c6 cong thirc
I1.

Ar
53 ) G3
Ho/l\\/ 3 e i//\\/\
SRS SEEE
-, ‘/ - .,-/_,"
G2 R4 Al o R 4
XV XVI

Nhém Ar va R4 trong hop chit ¢6 cong thire XV va XVI 1a nhu duoc xac dinh
trong hop chit ¢6 cong thirc I, va nhém chirc khac ¢6 thé c6 mit & dang nhom bao vé
hodc & dang nhém tién chit ma sau dé dugc duoc bién ddi thanh nhém cudi. Nhém G2
trong hop chat cé cong thirc XV ¢6 thé 13 nhém hydroxy hoic nhém chuyén rdi va nhén
thé thé, vi du, flo. Nhém G3 trong hop chit c6 cong thire XV va XVI ¢6 thé 1a brom hoic
(C1-C4)-alkyl-O- nhw, vi dy, metoxy. Trong tredng hop G3 1a brom, viéc bién dbi cua
nhém G3 trong hop chit ¢6 cong thire XVI vao nhém hydroxy trong hop chét c6 cong
thire I ¢6 thé duge tién hanh nhe mé ta trén day cho viéc bién d6i hop chit c6 cong thirc
XIV thanh hop chit ¢6 cong thirc II. Trong trudng hop G3 1a (C1-Ca)-alkyl-O-, bién di
thanh nhém hydroxy c6 thé duoc tién hanh theo phuong phap chuin cho sy phén tach ete,
vi du, bing cich xir Iy véi boron tribromua trong hydrocacbon dugc clo hdéa nhu
diclometan & nhiét d¢ tir khodng -20°C dén 10°C trong trudng hop ciia nhém metoxy.
Trong truong hop nhém G2 1a nhém hydroxy, viéc tao vong cia hop chit ¢6 cong thirc
XV véi hop chét c6 cong thirc XVI thudn tién c6 thé dwgc tién hanh theo cac didu kién
clia phan @ng Mitsunobu bang cach xir Iy véi phosphin nhu triphenylphosphin hoic
tributylphosphin va azodicarboxylic din xuit axit nhu dietyl azodicarboxylat hoac
diisopropyl azodicarboxylat trong dung méi nhu ete nhuw THF hodc dioxan & nhiét do
khoang tir 0° dén 30°C. Trong trudng hop vong benzen mang G2 trong hop chat ¢ cong
thirc XV 14 vong thom d& thé va nhan va G2 1a nhém chuyén rdi nhu flo, viée tao vong
¢6 thé dugc thyc hién bang cach xir Iy hop chét ¢ cong thirc XV v6i bazo ma tdng cuong

cac tinh wa nhan ¢6 nhom hydroxy & vi tri 3 cua nhém propyl, vi dy amit kim loai kiém
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hodc hydrua kim loai kiém nhu natri hydrua, trong dung mdi tro nhu ete nhu THF hoic

dioxan hoic amit nhu DMF hogic NMP & nhiét d6 tir khoang -20°C dén 100°C.

Bai cach tao vong clia hop chét ¢6 cong thitc XV ciing nhu cac chit ddng phan lap
thé riéng ré ctia hop chit c6 cong thirc XVI va 11, va sau cting 12 hop chét c6 cong thic I;
c6 thé duoc didu ché thuan loi trong d6 nguyén tr cacbon bit ddi & cac vi tri 2 cua hé
vong chroman cé mit trong cau hinh R hodc trong cdu hinh S. Pé téng hop dong phan lap
thé riéng 1€, ma c6 thé thu duge, vi dy, phan giai séc ky trén pha bt d6i hdn hop cua cac
chit ddng phan 1ap thé cia hop chit cudi c6 cong thue I hodc tai bét ky giai doan cia qua
trinh tong hop, cac chit ddng phan 14p thé riéng r& cua benzen dugc thé 3-hydroxypropyl-
¢ cong thire XV duge thue hién, cu thé 13 hop chét cia cong thire XVa. Tuy thudc vao
phan @ng tao vong va cac didu kién lwa chon, viée tao vong cd thé dugc thue hién véi
viéce duy tri hodc dao nguoc clia cac cdu hinh ciia nguyén tir cacbon bat di dé tao ra cac
chit dong phén l4p thé riéng r& ctia hop chit c6 cong thirc XVI, cu thé 1a hop chét c6
cong thirc XVIa, ma c6 thé duge cho phan émg thém d& dang chét dong phan lap thé
riéng r& hop chét c6 cong thire IT va I. Trong hop chit ¢6 cong thirc XVa va XVIa la
nhitng nhém Ar, R4, G2 va G3 1a nhu dugc xac dinh trong hgp chét ¢ cong thuc XV va
XVI, twong tng, va nguyén tir cacbon bit d6i di mé ta c¢6 mat, hodc chu yéu c6 mit,

trong cau hinh R hodc trong cau hinh S, nhu dugc chi ra bdi hinh ném lugn séng.

Ar
G3
HO _G3 SN
—b
G2 R4 Ar 0 R 4

AVa XVia

Do d6, phuong an cua sang cheé dé cap dén qua trinh di€u ché cua hop chat c6

cong thure 1,
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trong d6 bao gdm burde tao vong hop chét co cong thire XV véi hop chét c6 cong
thirc XVI, bién d6i hop chét c6 cong thirc XVI thanh hop chét ¢6 cong thirc II, phan tmg
hop chét c6 cong thire II véi hop chit 6 cong thire TIT d€ tao ra hop chét ¢6 cong thic
IV, va bién ddi hop chét c6 cong thirc IV thanh hop chét ¢6 cong thirc I, trong d6 nhém
Ar, R3 va R4 trong hop chét c6 cong thue IT, I, IV, XV va XVI 1a nhu duge xac dinh
trong hop chét ¢ cong thue I, va nhém chire khac c¢6 thé c6 mit & dang nhom bao vé
hodc & dang nhém tién chat ma sau d6 duoc duoc bién ddi thanh nhém cudi, Nhém G2
trong hop chét c¢6 cong thirc XV 13 nhém hydroxy hodc nhém chuyén roi c6 thé thé wa
nhan, vi dy, flo, nhém G3 trong hgp chit ¢6 cong thire XV va XVI 1a brom hoic (C1-Cy)-
alkyl-O-, va nhém Y trong hop chét cé cong thire IIT va IV 12 R50 -OC(0)-, HC(O)-hoac
NC-, trong d6 R50 1a (C1-Cas)-alkyl.

Theo mot phuong an khéc, sang ché @& cap dén quy trinh téng hop trén day, trong
d6 nguyén tir cacbon bt d6i mang nhém Ar trong hop chét c6 cong thire 11, IV, XV va
XVI ¢6 mit, hoic chi yéu c6 mit, trong ciu hinh dong dang, trong cAu hinh R hogic trong

ciu hinh S, cu thé 14 qua trinh didu ché cua hop chit co cong thice Iq,
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ma bao gdm buéc tao vong hop chit ¢6 cong thirc XVa thanh hop chét c6 cong
thirc XVIa, bién dbi hop chét ¢6 cong thirc XVIVa thanh hop chit c6 cong thirc ITa, phan
mg hop chét ¢6 cong thirc Ila v6i hop chit ¢6 cong thire IIT dé tao ra hop chét c6 cong
thirc IVd, va bién d6i hop chét ¢6 cong thirc IVd thanh hop chat c6 cong thirc Iq, trong d6
nhém Ar, R2, R3 va R4 trong hop chit ¢ cOng thuce Iq, [a, III, IVd, XVa va XVIa la
nhu dugc xac dinh trong hop chét co cong thirc I, va nhém chirc khac ¢6 thé c6 mit &
dang nhém bao v§ hoac ¢ dang nhém tién chat ma sau d6 duoc dugc bién ddi thanh nhom
cubi, nhém G2 trong hop chit c6 cong thirc XVa 1a nhém hydroxy hodc nhém roi chuyén
va nhan, vi dy, flo, nhém G3 trong hop chét c6 cong thic XVa va XVIa la brom hoac
(C1-Cy)-alkyl-O-, va ﬁhém Y trong hop chat ¢6 cong thirc III va IVd 1a R50-OC(O)-,
HC(0)-hoic NC-, trong d6 R50 1 (C1-Cs)-alkyl, trong d6 nguyén tir cacbon bat d6i mang
nhém Ar trong hop chét ¢6 cong thire Iq, Ila, IVd, XVa va XVIa c6 mit, hoic chi yéu c6

mit, trong cAu hinh dong nhét, trong cAu hinh R hoic trong cdu hinh S.

Hop chét c6 cong thitc XV, bao gdm céc chit dong phan lap thé c6 cong thirc
XVa, duogc thue hién trong phan (mg tao vong thanh hop chét c6 cong thirc XVI va XVIa
mo ta trén day, co thé thu dugc theo, hodc twong tuy vdi, qua trinh khac nhau dugc mo ta
trong tai liéu. Vi du, este cila axit 3-oxo-propionic ¢6 cong thirc XVII ¢6 thé duge alkyl

ho4 vé&i halogen benzyl c6 cong thirc XVIII dé tao ra din xuét benzen dugc thé 3-oxo-
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propyl- ¢6 cong thirc XIX, trong d6 nhom xeton sau d6 duoc khir thanh nhém rugu dé tao

ra hop chét c6 cong thire XV.

Avill

Nhém Ar va R4 trong hop chit c6 cong thirc XVII, XVIII va XIX 1a nhu duoc
xé4c dinh trong hop chit ¢6 cong thirc I, va nhém chire khéc ¢6 thé co mdt ¢ dang nhém
bdo v¢ hodc ¢ dang nhom tién chit ma sau dé duoc duge bién ddi thanh nhém cudi.
Trong viéc diéu ché cua hop chit ¢ cong thirc XV theo qua trinh nay, nhom G2 trong
hop chit c6 cong thirc XVIII va XIX 1a nhém chuyén roi c6 thé thé wa nhan, vi dy, flo, va
nhém G3 trong hop chét c¢6 cong thire XVIII va XIX dic biét 1a brom. Nhém R51 trong
hop chét c6 cong thirc 1a XVII (C1-Cy4)-alkyl, vi dy, metyl hodc etyl. Nhém X3 trong hop
chit ¢6 cong thirc XVIII 1a nhom chuyén roi c6 thé thé wa nhan, vi du clo hoac brom.
Phén timg ctlia hop chét ¢6 cong thire XVII va XVIII dé tao ra hop chit ¢6 cong thirc IX
dugc mang trong dung mdi tro nhu ete nhu THF, dioxan hodc DME véi su c6 mit cia
bazo nhu alkoxit kim loai kiém hoc kim loai kiém hydrua, vi du natri hydrua, & nhiét d¢
khoang tir 0°C dén 50°C. Bing cach xur Iy cia benzylat thu dugc este voi axit 3-oxo-
propionic, vi du axit clohydric trong dung mo6i c6 nu6c nhu ete nhu dioxan hodic axit nhu
axit axetic hodc hdn hop cac dung modi & nhiét d tir 60°C dén khoang 120°C phin este
sau d6 dugc héa xa phong va khir cacbonxylat hoa dé tao ra cac xeton ¢6 cong thuc XIX.
Dé khtr phan keton trong hop chit c6 cong thitc IX thanh hop chit ¢6 cong thirc XV, cac
chét khir khac nhau c6 thé duoc st dung, vi du phirc hydrua kim loai nhu bohydrua natri
hojc lithi bohydrua trong dung méi nhu ete hodc rugu. Trong phan tng khir khong ddi
xtng, bang cach st dung chit khir bat déi, vi du, dang d6i hinh cua phirc hydrua kim loai

hoic boran bit dbi, nhw hop chit co boran alpha-pinen trén co s& nhu B-clo-
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diisopinocampheylboran, ma Ian lwot duge ky hiéu 1a (-)-Ipc2BCl hodc (-)-DipCl, va (+)-
Ipc2BCl hodc (+)-DipCl, trong dung méi tro nhu ete nhu THF hodc dioxan & nhiét do tir
khoang -40°C dén 30°C, va céc chit ddng phan 1ap thé riéng r& cia hop chét c6 cong thire
XV ¢6 thé thu duge mot cach thuan lgi, vi dy, hop chit cua XVa cong thuc, co thé duoc
tao vong thanh céc dang d6i hinh cta hop chit ¢6 cong thirc XVI, cu thé 1a hop chét c6
cong thirc XVIa, nhu duge mo ta trén day.

Trong qua trinh diéu ché ctia hop chét ¢6 cong thire XV, indan-1-on ¢6 cong thirc
XX duge mé vong dé tao ra chroman-2-on ¢6 cong thire XXI, trong d6 phan lacton ¢6 thé
dugc khir thanh phan aldehyt ma c6 mit trong cac dang cia vong hemiaxetal c6 cong

thirc XXII va c6 thé dwoc cho phan tng v6i hop chit co kim phu hop ¢6 cong thirc

XXI11.
G3 e /\\\\ G3
— ,;L M
o) 0 R4
. XXi
- |

P ek
HO/K/ X arm '
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Nhém Ar va R4 trong hop chét ¢ cong thire XX, XXI, XXII va XXIII 1a nhu
dugc x4c dinh trong hop chat c6 cong thirc I, va nhém chite khac c6 thé co mat & dang
nhém bao vé hoic & dang nhém tién chit ma sau dé duoc bién ddi thanh nhém cudi.
Trong viéc diéu ché cua hop chit ¢6 cong thic XV theo quy trinh ndy, nhém G3 trong
hop chét ¢6 cong thire XX, XXI va XXII chinh 1a nhém (Ci-Cy)-alkyl-O-. Nhém M trong
hop chit ¢6 cong thire XXIII 14 kim loai hodic tvong duong kim loai, vi du, lithi. Viéc
bién dbi hop chét c6 cong thire XX vao hop chat ¢ cong thire XXI ¢6 thé duoc tién hanh
bang cach xtr Iy v6i peraxit nhu axit 3-clo-perbenzoic trong dung mdi nhu hydrocacbon

dugc clo héa nhu diclometan & nhiét do tir khoang -10°C khoang 30°C. P& khir phin
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lacton trong hop chét c¢6 cong thie XXI thanh phan aldehyt dwoc bao vé trong hop chat
c6 cong thie XXII, kim loai khu chét phirc chit c6 thé dugc s dung, nhu
diisobutylnhom hydrua, trong dung méi nhu hydrocacbon nhu xyclohexan hoic toluen
hodc hydrocacbon dugc clo héa nhu diclometan hogc ete nhe THF ho#c dioxan, hodc hén
hop cac dung mdi, & nhiét d§ khodng tir -80°C dén 30°C. Péi véi bude tip theo, hop
chét c¢6 cong thire XXIII thuong dugc didu ché tai chd tir benzen hodc di vong thom
benzen hodc benzen hoic di vong thom dugc thé halogen trrong img phtt hop bang bang
phan ting thé kim loai, vi du v&i hop chét co-lithi nhu butyllithi hodc amit lithi nhw lithi
diisopropylamit hogc lithi 2,2,6,6-tetrametylpiperidit, va phan tng véi hop chéit ¢6 cong
thirc XXII trong dung méi tro nhu hydrocacbon nhu heptan hodc xyclohexan hoic ete

nhu THF hodc hdn hop cac dung méi & nhiét d tir khoang -80°C dén 30°C.

Nhu dugc md ta, tit ca cac phan tng duoc tién hanh trong qué trinh didu ché cua
hop chét c6 cdng thie I, ¢6 thé c6 loi hodc cin thiét, tam thdi bao vé nhém chirc hoic dau
tién sir dung ching trong cdc dang c6 nhém tién chit, va sau d6 khir bao vé chung hodc
bién d6i ching thanh nhém mong mudn. Cac phuong phap thich hop tong hop va nhém
bao vé va tién than cta nhém va phi hop véi céc trudng hop twong tng, duoc biét dbi
bdi ngudi 6 hiéu biét trung binh trong linh vuc nay va cé thé dugc mo ta trong, vi du
PGM Wuts and TW Greene, Greene's Protective Groups in Organic Synthesis, 4. ed.
(2007), John Wiley & Sons. Vi du vé nhém bao vé c6 thé 1a nhém bao vé benzyl, vi du
benzyl ete ctia hop chit hydroxy va benzyl este cla axit carboxylic, ma nhém benzyl cé
thé duoc loai bo béng ﬁydro héa ¢6 xiic tac v6i su ¢d mit cia chit xuc tac paladi, nhém
bao vé tert-butyl, vi du este tert-butyl ctia axit carboxylic, ma tir d6 nhém tert-butyl ¢ thé
duge loai bo bing cach xir ly véi axit triﬂoaxetic,‘nhém bdo v¢ axyl, vi du este va amit
ctia hop chét hydfoxy va hop chéf amin, c6 thé dugc phan cét trd lai bang cach thiy phan
c6 tinh axit hodc bazo, hodc nhom béao vé alkoxycacbonyl, vi du cic din xuit tert-
butoxycacbonyl ctia hgp chat amin, c¢6 thé dugc phan cit trd lai bang cach xu ly v6i axit
trifloaxetic. Vi du vé cac tidn chat ¢ thé 1 nguyén tir halogen ma c6 thé dugc thé bing
nhiéu nhém khac, hodc nhém nitro ma c¢é thé duge bién ddi, vi dy, hydro hoéa c6 xic tac,

thanh nhém amin ma c¢6 thé dugc diazo hda va bién ddi thanh cac nhom khéc.
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Céc nguyén liéu ban dau duge sir dung trong cac phuong phap néu trén 1a ¢6 sin
trén thi truong hodc c6 thé duge didu ché theo phuong phép, hodc phuong phép tuong tu
v6i phuong phap duge mé ta trong cdc tai lidu trong linh vuc nay. Cac phurong phap diéu
ché cac dan xuét 2-clo-thiazol ¢6 cong thirc III duge mo ta, vi dy, trong US 4168380, WO
01/17995 hodc I. Sawhney et al., J. Cherm. Soc. Perkin Trans. 1 (1990), 329-331.

Trong tit c4 cac phan tng thuc hién trong qué trinh tong hop hop chét ¢ cong
thire I, nhu dugce ap dung rong rdi trong linh vuc nay, phin mé ta chi tiét phu hop vé cac
didu kién ap dung trong qua trinh didu ché cu thé, bao gdm céc dung méi, bazo hoic axit,
nhiét d9, thu ty thém vao, ty 1§ mol va cac thong s6 khac, thuong duge chon bdi nguai ¢
hiéu biét trung binh trong linh vyc ndy trén co s¢ dic tinh cta hop chét khoi ddu va hop
chat dich va dic thu khac cia cac truong hop cu thé. Ngoai ra, nhu duge biét dén bai
nhitng ngudi ¢6 hidu biét trung binh trong linh vuc ndy, khong phai tit ca cic qué trinh
duoc mo ta trong tai liéu ndy s& theo cling cich thich hop cho viéc didu ché tat ca hop
chét c¢6 cong thirc I va chit trung gian cua ching, va chat thich hop duoc tao ra. Trong tht
c4 quy trinh diéu ché ctia hop chit ¢6 cdng thirc 1, hdn hop phan tng va qua trinh tinh ché
san phém thu dugc theo phuong phép thong thuong da biét bai ngudi cb hidu biét trung
binh trong linh vyc niy ma bao gdm, vi du, viéc lam dimg phén mg cua hdn hop phan
ung b%mg nuée, viée diéu chinh pH, viéc lam két tua, phuong phap chiét, 1am kho, co, két
tinh, chung cit va sic ky Ddi véi viée xac dinh cac dic tinh cua san pham, cac phuong

phép thong thudng dugce str dung 1a NMR, IR va quang phd khéi.

Sang ché con d& cap dén hop chét khoi diu méi va chét trung gian trong qua trinh
tong hop hop chit c6 cong thirc I, ma bao gém hop chét ¢6 cong thuc II, III, IV, IVa,
IVb, IVe, IVd, V, VI, VII, VIII, IX, X, XTI, XII, XIII, XIV, XV, XVa, XVI, XVIa, XVIL,
XVIIL XIX, XX, XXI, XXII va XXIII, trong d6 nhém Ar, R2, R3, R4, R5, R6, R7, R50,
R51, G1, G2, G3, M, X1, X2, X3 va Y dugc xac dinh nhu trén dy, & bit ky dang chit
dong phén 1ap thé hodc hdn hop céc chat dong phan lap thé trong ty 1& bat ky, va mudi
clia chiing, va md ta viéc sir dung cic hop chét nay lam chét trung gian tong hop hoic
hop chat khai dau. Tét ca céac phan mé ta chung, phuong 4n, dinh nghia, gia tri s6 va

nhém néu trén d6i v6i hop chit ¢ cong thic I ap dung tuong mg véi chét trung gian va
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hop chit khoi ddu. Sang ché con dé cap dén hop chét khoi ddu méi va chit trung gian cu
thé dugc mé ta trong tai li€u nay. Bét k& cac hop chét dugc mo ta lam hop chit tu do
va/hozc mudi cu thé, ching déu 14 déi twong ciia sang ché, bao gdbm dang hop chit tr do
va dang mudi cta ching, va néu mudi cy thé duoc md ta, thi sang ché bao gdm ca dang

muodi cu thé nay.

Hop chét c6 cong thire I (e chét ché chét trao ddi natri-canxi (NCX), dac biét 1a
chit trao ddi natri-canxi cua kiéu phu 1 (NCX1), nhu dwoc ching minh trong céc thiy
nghiém dugce Iy mé ta du6i diy va trong cac thir nghiém dugce ly khac duoc biét dén boi
ngudi ¢6 hidu biét trung binh trong linh vuc ndy, vi du, trong mau ddng vit, trong d6 anh
huéng dén chirc ning cua tim c6 thé dwoc xéc dinh ngoai co thé hoic trong co thé. Hop
chit ¢6 cong thirc I va mudi duge dung cta chiing do d6 14 dugc chét c6 tri s6. Hop chit
c¢6 cong thirc T va mudi dwoc dung cia ching ¢ thé duoc st dung d& xir Iy suy tim, bao
gdm ca suy cip tinh va mén tinh tim sung huyét (CHF), suy tim tim thu, suy tim tdm
truong, suy tim véi ty 1€ tiém duoc duy tri, suy tim bénh tiéu duong va suy tim mat bu Vé
theo dodi suy tim két hop véi thiét bi, r6i loan nhip tim bao gém roi loan nhip nhi, rung
nhi, rung nhi & bénh nhén CHF, loan nhip thét, chimg tim d4p nhanh & tAm thét, chirng
tim d4p nhanh ¢ tAm thit don hinh, ching tim d4p nhanh & tim thit da hinh, tim dap
nhanh xoan dinh va loan nhip tim tdm thét & nhitng bénh nhan CHF, dot quy, mAt tri nho
bao gdm bénh Alzheimer, ting huyét ép, ‘thAiéu mau cuc bd tim, suy than, séc bao gdm
huyét dong séc, sbc tim va séc nhidm trung, réi loan lién quan dén tudi, va cac bénh dwoc
gdy ra thtr yéu boi, vi dy, sw hiy hoai lién quan NCX. Xir ly cc bénh phai dugc hiéu 1a
c& hai phuong phép xir Iy ctia bién @i bénh 1y tdn tai hodc sai chirc ning cta co thé hoic
cac tri€u chung tdn tai véi muc dich gidm nhe, giam hoéc chira bénh, va phong ngira hoac
ngin chin céc thay dbi bénh 1y hodc sai chic ning ctia co thé hodc cac triéu ching &
ngudi hodc dong vat nhay véi va ¢6 nhu cau nhu dy phong hodc phong ngira, v4i muc
dich phong ngira hodc ngén chan c¢6 mit ciia ching hodc cua sy suy giam trong truong
hop c6 mit cia ching. Vi dy, ¢ nhitng bénh nhan do lich st bénh ciia ho d& bi rdi loan
nhip tim hoic tinh trang méat bu tim, bang phuong phép ctia dy phong hodc xur ly du

phong thudc sy ¢6 mit hodc tai c6 mit cia cac rdi loan nhip tim hoic tinh trang mit bu
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c6 thé ngin ngira hodc mirc cau ching va di chtrng ciia ching giam. Piéu ché cac bénh ¢6
thé c6 mit ca trong truong hop cip tinh va trong trudong hgp man tinh. Hop chat ¢6 cong
thirc I va mubdi dwoc dung cia ching ¢6 thé tiép tuc dwgce sir dung trong nhitng rdi loan
khéc nhau dé thu dugc sy cai tién cua dich truyén ctia tim, néo, than, va ndi chung trong
cac rdi loan trong d6 té bao cén bing ndi md cua canxi trong té bao bi x4o trdn, hoic
NCX duge hoat tinh cdch khéng mong mudn, hoic dy dinh dung dé trc ché NCX ctia bac
s§ dé cai thién tinh trang ctia bénh nhan, trong d6 hop chét c6 cong thie I va mudi duoc
dung ctia ching ciing c6 thé dwoc sir dung trong tredng hop chi ¢é su trc ché phan nao d6

cia NCX 1a dy dinh, vi dy, bang cach sir dung liéu lugng thip.

Hop chét c6 cong thire I va mudi duge dung cua chiing do d6 c6 thé duge st dung
trong dong vat, dac biét [a & dong vat c6 vi va dic biét la trong con ngudi, & dang dugc
phdm hodc thude chira chiing, trong hdn hop véi nhau, hoic & dang duge phim. Sang ché
con dé cap dén hop chét c6 cong thuc I va mubi duge dung cta ching d& st dung lam
dwoc pham. Sang ché con @& cap dén duoc phim va thudc chita bénh trong d6 chwra it
nhit hop chét c6 cong thirc I vi/hodc mudi duge dung cua chiing 1am thanh phén hoat
chit, trong liéu ¢6 hidu qua cho viée sir dung mong muén, va chit mang dugc dung,
nghia 12 mot hodc nhidu chét mang dugc dung khong ddc, hoic khéng nguy hiém,
va/hoic céc ta duge, va theo tiy ¥ thém mét hodc nhiéu dugc chit khac. Séng ché con dé
cap dén hop chit c6 cong thirc I va mudi duoe dung cua ching dé sir dung lam chét
chéng loan nhip. Sang ché con dé cap dén hop chét ¢ cong thirc 1 va muébi dugc dung
ctia ching dé st dung diéu tri céc bénh néu trén hodic dudi day, bao gdm ca viée didu tri
bét ky trong nhitng bénh trén diy, vi du cho su suy tim, r6i loan nhip tim, d4t quy, mat tri
nhd, ting huyét ap, thiéu mau cuc bo tim, suy than, sdc, réi loan lién quan dén tudi hodc
bénh duge gly ra thir yéu béi sy hity hoai lién quan d&&n NCX, trong d6 didu tri cac bénh
bao gdm diéu tri va du phong nhu trén day trén ddy, hodc str dung chit tc ché NCX.
Sang ché con mé ta viée str dung hop chit ¢ cong thirc I va mubi duoc dung cua chung
& san xuit thue dé diéu tri cac bénh néu trén hoic dudi day, bao gdm ca vide didu tri
bét ky trong nhitng bénh trén day, vi du, suy tim, réi loan nhip tim, dot quy, mét tri nho,

tang huy€t ap, thi€u mau cyc bg tim, suy than, soc, roi loan 1ién quan dén tuoi hoic bénh
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dwoc gy ra thi yéu boi sy hiy hoai cia lién quan dén NCX, trong d6 didu tri cac bénh
bao gdm diéu tri va dy phong ctia ching nhu trén day trén day, hoic thudc e ché NCX.
Sang ché con mé ta phuong phap dé didu tri cac bénk néu trén ho#c dudi day, bao gdm ca
viée diéu tri bat ky trong nhiing bénh trén day, vi du cho su suy tim, ri loan nhip tim, dot
quy, mét tri nhd, tang huyét ap, thiéu mau cuc bd tim, suy than, sbc, réi loan lién quan
dén tudi hodc bénh duge gay ra thir yéu boi sy hity hoai cua lién quan dén NCX, trong d6
diéu tri cac bénh bao gdm didu tri va du phong nhu trén day trén day, va phuong phap dé
trc ché sy NCX, trong d6 bao gdm sir dung s6 lwong hiéu qué ca it nhat hop chét c6
cdng thire I va/hoic mudi duge dung cua chiing v6i con ngudi hoiic con vat can no. Hop
chit c6 cong thuce I va mudi duge dung clia ching, va duoc phdm va thudc chita bénh
chura chung, ¢ thé duge str dung theo duong rudt, vi dy, ding dudng uéng hoac truc
trang, ngoai dudng rudt, vi du, béng cach tiém tinh mach, tiém bép hoac tiém dudi da
hodc tiém truyén, hoéc'béng cach khéc loai chinh nhu cuc bg, dudi da, qua da, miii, qua
hau hodc str dung hit, dang dugc uru tién cia viée sir dung tiy thudce vao cac dic diém cua
trudng hop cu thé. Hop chit ¢6 cong thie I va mudi duoc dung cua chiing ciing ¢6 thé

duoc sir dung két hop véi duoc chit khac.

Dugc pham va thudc chita bénh theo séng ché thuong chira tir 0,5 dén khoang 90
phan trim trong lwong ctia hop chét hodc céac hop chét ¢ cong thirc I hodc mudi duge
dung ctia chung, va luong thanh phan hoat tinh ¢ cdng thire I va/hoic mudi duge dung
cia n6 ma ndi chung 1a tir khoang 0,1 mg dn 1 g, dic biét 1a tr khoang 0,2 mg t&i
khoang 500 mg, vi du tir khoang 1 mg dén 300 mg, trén mdi don vi liéu. Tuy thudc vao
loai ché phém duoc va cac dic diém khac cua cac truong hop cu thé, s6 lwong 6 thé dira
khéi nhitng chi dinh. Viéc san xuit dugc phim va thudc chita bénh ¢6 thé dugc thuc hién
theo cach va quen thudc véi ngudi cé hidu biét trung binh trong linh vuc nay. Pé san xuit
dugc pham hozc thudc nay, hop chét ¢6 cong thire I va/hodc mudi dugc dung cua chung
duoc tron véi nhau va véi mét hodc nhidu chit din thude l6ng va/hoidc ta duge, néu cén,
két hop v6i mét hodc nhidu duoce chét khac, va dugc bao ché & dang thich hop vé lidu

luong va vige st dung, sau d6 cé thé dugce str dung cho ngudi hodc thi y.
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D4i voi chét dan thube, ma cliing c6 thé dugc xem 14 chit pha lodng hoac dung méi
hay chét d6n, va ta dugce, chét hitu co va véo co thich hop ¢6 thé dugc st dung ma khong
phan tmg cdch khong mong mudn véi hop chét ¢6 cong thire I Vi du vé céc loai ta duoge,
hodc chét phu gia, trong d6 c6 thé duoc chira trong duoc phém va thubc chita bénh theo
sang ché ¢6 thé bao gém chét boi tron, chit bao quan, chét tao gel, chét 1am dic, chit én
dinh, chit gay phan rd, chit lam u6t, chit nhii hoa, chét phan tan, chit chdng tao bot,
mubi, chit dém, chét mau, huong li€u va chét chéng oxy héa. Vi du vé chét din thudc va
ta duge 13 nudce, nude mudi sinh ly, céc loai dau thuc vat nhu dau huéng duong, dau
dong vat nhu diu gan c4, cac loai sap, ruou nhu etanol, isopropanol, 1,2-propandiol,
glyxerol, polyol, polyetylen glycol, polyvinylpyrolidon, gelatin, gbm arabic, xenluloza,
cacbohydrat nhu glucoza, lactoza hodc tinh b6t nhu bot bip, magie cacbonat, kali
phosphat, natri clorua, axit stearic va mudi ctia né nhu magie stearat, d4 talc, lanolin, chét
1am tron, hodc hdn hop cia chiing, Vi dy hén hop clia nude hoic nude mudi voi mot

hodc nhiéu dung méi hitu co nhu hon hop nuée véi ruou.

Vigc sir dung theo dudng miéng va tryc trang, dugc phém dang nhu, vi dy, dang
vién, vién nén dugc boc, vién boc dudng, hat, vién nang gelatin mém va cung, thudc dan,
dung dich, bao gém cd dung dich dau, rugu hodc dung dich, hoic céac giot, thém nita chit
lo ltng hay nhil twong, cé thé dugc sur dung. Viée st dung duodng tiém, vi du, béng cach
ti€ém hodc tiém truyén, cac dugc phém dang nhur dung dich, vi dy, dung dich nuéc, c6 thé
duoc st dung. DPé st dung tai chd, duoc phém dang nhu thuc ma, kem, bot nhio, sira,
gel, thube xit, xa phong, binh xit, dung dich hogc bot c¢6 thé duoc sir dung. Dugc phém
dang nhu, vi dy, binh xit va thudc xit ¢6 thé bao gdm dung dich, huyén phu hoic nhii
tuong cia céc thanh phan hoat chét trong dung méi duogc dung, nhw etanol hoic nuée,
hogc hdn hgp cac dung mdi nay. Dugc pham ciing c6 thé bao gom céc t4 duoc dugc dung
khac nhu chit hoat ddng bé mit, chat nhii hoa va chit én dinh, va cht ddy. Dugc phidm
dang ndy thudng bao gébm cac thanh phin hoat tinh véi lugng khoang 0,1 dén khoang
10%, déc biét 1a khoang 0, 3 dén 3% tinh theo trong lugng.

N6i chung, liéu lwong cua hop chit ¢6 cong thirc I va tin xuét sir dung phu thudc

vao truong hop cu thé va dugc diéu chinh boi bac s§ theo cac quy tic va phwong phap
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thong dung. Liéu phy thudc vao, vi du, hop chit cu thé ¢6 cong thic I duge st dung va
mttc hiu qua va thoi gian tc dung cla no, theo tinh chit, mirc nghiém trong cua bénh,
gidi tinh, tudi tac, can ngang va tinh trang phan ng lai riéng r& cua ngudi hodc dong vat
duge didu tri, phy thude vao viée diéu tri 1 cip tinh hoic man tinh hay chita bénh, hodc
phu thudc vao viéc dugce chét khac duoc st dung, cling v&i hop chat c6 cong thuc L.
Thong thudng, trong trudng hop sir dung véi ngudi tredng thanh vai thé trong khoang 75
kg, lidu tir khoang 0,1 mg dén 100 mg mdi kg mdi ngay, dac biét 14 tir khoang 1 mg dén
10 mg cho mdi kg mdi ngay (trong mdi truong hop 1a theo mg mdi kg thé trong), 1a du
hiéu qua. Liéu dung héng ngdy c6 thé dugc sir dung dudi dang liu duy nhat hay chia
thanh s6 lidu riéng 18, vi dy, hai, ba, hodc bbn liéu riéng €. Viéc s dung thude cling co
thé dugc thuc hién lién tuc, vi du, b?ang cach tiém lién tuc hoac tiém truyén. Tuy thudc

vao moi trudng hop cu thé, c6-thé can giam hodc tang liéu lugng chi dinh.

Bén canh dung lam dugc chit trong thuc ding cho ngudi va thude thi y, hop chét
c6 cong thie T cling ¢6 thé duge s dung lam chét tro gitp trong nghién ctu sinh hoéa
hogc lam c¢ong cu khoa hoc hodc cho cac muyc dich chuan doén, vi du chdn don in vitro
clia cdc mau sinh hoc, néu du dinh ding dé tc ché NCX. Hop chit c6 cong thic I va
mubi cta ching ciing ¢6 thé duoc sit dung lam chét trung gian d tiép tuc didu ché hoat

chét cho dugc phim.
Vi du thyce hién sang ché

Khi hop chat minh hoa chira nhém bazo dugc tinh ché bang sic ky long cao ap
diéu ché (HPLC) vao nguyén lidu cot pha dio (RP) va chét rira giai thuong 1a hén hop
clia nude va axit trifloaxetic chira axetonitril, ching mot phan thu dwge & dang mudi cong
axit véi axit trifloaxetic, tuy thudc vao didu kién 1am viéc nhu diéu kién hoéa hoi hodc
diéu kién dong lanh. Trong tén goi cua hop chit minh hoa va cong thirc cdu tric, axit

trifloaxetic ndy c6 mit nhung khong dugc chi ra mot cach cu thé.

Hop chat dugce di€u ché néi chung dic trung boi dir liéu quang pho va dit lidu sic

ky, cu thé la pho khéi luvgng (MS) va thai gian lwu HPLC (Rt, phit) ma thu dugc bing
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cach két hop phan tich HPLC/ddc tinh MS (LC/MS), va/hodc phd cong huéng tir hat
nhan (NMR). Trtr khi dugce chi ra theo cach cu thé khac, quang phé 'TH-NMR dugc ghi tai
500 MHz trong De-DMSO lam dung méi & 298 K. Pbi v6i dic tinh NMR, do dich
chuyén héa hoc & (ppm), sé lugng ciia cac nguyén tir hydro (H) va do boi (s: vach don, d:
vach d61, dd: song déi, t: vach ba, m: vach bdi; br: rdng) ctia cac dinh cuc dai duoc xac
dinh trén ban in thu dugc. P6i véi dic tinh MS, noéi chung sé khdi (m/z) cua céc dinh cuc
dai cua ion phén tir [M], vi dy, [M +], hodc cua ion lién quan nhu cac ion [M+1], vi dy,
[(M +1)+], cu thé 12 cac ion phén tir proton [(M+H)+] ((MH+]), hodc ion [M-1], vi du,
[(M-1)7], cu thé 1a ion phan tr dugc khir proton héa [(M-1)7], ma dugc tao thanh tuy
thude vao phuong phap ion hoa dugce su dung, duge tao ra. Noi chung, phuwong phap ion
héa 1a phuong phap héa phun mu dién tir (ESIY). Bude séong UV @ phat hién HPLC
thuong 14 220 nm. Cac dic diém cia phwong phap LC/MS duoc sir dung 13 nhu sau.
"ACN" c6 nghia la axetonitril, "TFA" c¢6 nghia la axit trifloaxetic, va "FA" ¢6 nghia la

"axit formic”.
Phuong phap A

Cot: Waters XBridge C18, 3,5 uM, 3x100 pM, nhiét d6: 55°C; chéit rira gidi A:
nuée + 0,05% TFA (axit trifloaxetic); chit rira giai B: ACN (axetonitril)+ 0,05% TFA;
téc @6 dong chay: 1 ml/phut ; gradien: tir 5% dén 95% B ctia B trong 5 phut.

Phuong phap B

Cot: Waters XBridge C18, 2,5 uM, 4,6x50 uM, nhiét do: 50°C; chét rira giai A:
nuée + 0,05% TFA; chét rira giai B: ACN + 0,05% TFA, tdc do dong chay: 1,7 ml/phut;
gradien: 5% B trong 0,2 phut, sau d6 dén 95% ciia B trong 2,2 phut, sau d6 95% B trong
1,1 phat, sau d6 dén 5% cua B trong 0,1 phit, sau d6 5% B trong 0,9 phut.

Phuong phép C
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Cot: Atlantis T3 C18, 3uM, 3x100 uM, nhiét do: 55°C; chét rira giai A: nude +
0,05% TFA; chét rira giai B: ACN + 0,05% TFA, téc d6 dong chay: 1 ml/phit; gradien:
tir 5 cia B dén 95% ciia B trong 5 phut.

Phuong phap D

Cot: Acquity BEH C18, 1,7 uM, 2,1x50 uM, nhiét do: 40°C; chét rira giai A: nudce
+ 0,05% TFA; chit rira giai B: ACN + 0,035% TFA, tbc d6 dong chay: 1,0 ml/phut;
gradien: tr 2% B 100% cua B trong 1,6 phut, sau do 100% B trong 0,5 phit, sau d6 dén
2% cua B trong 0,4 phut, sau d6 2% B trong 0,5 phit.

Phuong phép E

Cot: Merck Chromolith FastGrad RP-18E, 1,6 um, 2x50 uM, nhiét do: 50°C; chét
ria gidi A: nude + 0,05% TFA; chit rira giai B:; ACN + 0,05% TFA tbc do dong chay:
2,0 ml/phit; gradien: 2% B trong 0,2 pht, sau d6 dén 98% cua B trong 2,2 phit, sau d6
98% B trong 0,8 phiit, sau d6 dén 2% cua B trong 0,1 phut, sau d6 2% B trong 0,7 phat.

Phuong phép F

Cot: Kromasil C18, 3,5 uM, 2x50 uM, nhiét do: 40°C; chit rira giai A; 5 pM dung
dich amoni axetat dung dich nuéc + 3% ACN; chét rira giai B: ACN; téc do dong chay:
0,8 ml/phut; gradien: tir 0% B dén 100% ciia B trong 5, 5. phut, 100% B trong 1,5 phut,
sau d6 xudng 0% cia B trong 0,1 phut, sau d6 0% B trong 2,9 phut.

Phuong phép G

Cot: YMC-Pack Jsphere H80, 4 uM, 2,1x33 pM, nhiét do: nhiét @6 phong; chat
rira gidi A: nude + 0,05% TFA; chat rira giai B: ACN + 0,05% TFA, téc do dong chay: T
ml/phut; gradien: 2% B trong 1,0 phiit, sau d6 dén 95% B trong 4 phit, sau d6 95% B cho
1,25 phut.

Phuong phép H
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Cot: Waters UPLC Beh C18, 1,7 uM, 2,1x50 puM, nhiét do: 55°C; chét rira giai A:
nude + 0,1% FA, rira gidi B: ACN + 0,08% FA, toc d6 dong chay: 0,9 ml/phut; gradien:
tir 5 % ctia B dén 95% cua B trong 1,1 phit, sau d6 95% B trong 0,6 phut, sau d6 dén 5%
cua B trong 0,1 phut, sau d6 5% B trong 0,2 phit.

Phuong phép 1

Cot: Waters BEH C18, 1,7 uM, 2,1x50 pM, nhiét do: 50°C; chét rira giai A: nude
+0,1% FA, rira gidi B: ACN + 0,1% FA, téc do dong chay: 0,8 ml/phut; gradien: tir 5%
B dén 6% ctia B trong 0,05 phat, sau d6 160% B trong 2,45 phut.

Phuong phap J

Cot: Waters XBridge C18, 2,5 uM, 4,6x50 pM, nhiét d6: 45°C; chét rtra gidi A:
nu6e + 0,1% FA, rira giai B: ACN + 0,1% FA, toc d6 dong chay: 1,3 ml/phat; gradien: tir
3% B 60% B trong 3,5 phit, sau d6 dén 98% cta B trong 0,5 phut, sau d6 98% cua B
trong 1 phiit, sau d6 dén 3% ciia B trong 0,2 phut, sau d6 3% B trong 1,3 phut.

Phuong phép K

Cot: Waters UPLC Beh C18 2,1,7 uM, 1x50 uM, nhiét do: 55°C; chét rira gidi A:
nude + 0,05% FA, rira giai B: ACN + 0,035% FA, tde do dong chay: 0,9 ml/phat;
gradien: tir 5 % ctia B dén 95% ciia B trong 1,1 phit, sau d6 95% B trong 0,6 phit, sau
d6 dén 5% cia B trong 0,1 phat, sau d6 5% B trong 0,2 phat.

Phuong phap L

Cot: YMC-Pack Jsphere H80,4pum, 2,1x33 pM, nhiét do: nhiét do phong; chét rira
giai A: nude + 0,05% TFA; téc do dong chay:1 ml/phut; chat ria gidi B: metanol +
0,05% TFA; gradien: 2% B trong 1 phut, sau d6 dén 95% B trong 4 phut, sau d6 95% B
trong 1,25 phut.

Phuong phap M
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Cot: Acquity BEH C18, 1,7 uM, 2,1x50 uM, nhiét d6: 40°C; chét rira giai A: nuGe
+0,05% FA, rira giai B: ACN + 0,035% FA, téc @6 dong chay: 1,0 ml/phat; gradien: tr
2% B 100% cta B trong 1,6 phut, sau d6 100% B trong 0,5 phut, sau d6 dén 2% cua B
trong 0,4 phut, sau d6 2% B trong 0,5 phut.

Phuong phap N

Cot: Waters UPLC BEH C18, 1, 7 um, 2,1x50 pM, nhiét do: 55°C; chét ria giai
A: nude + 0,05% FA, rira giai B: ACN + 0,035% FA, téc do dong chay: 0,9 ml/phut;
gradien: tr 5 % cia B dén 95% cia B trong 1,1 phut, sau d6 95% B trong 0,6 phit, sau
d6 dén 5% cua B trong 0,2 phut, sau d6 5% B trong 0,1 phut.

Phuong phép O

Cot: Waters BEH Shield RP18, 1,7 pum, 2,1x50 pM, nhiét d6: 50°C; chét ria giai
A: nuée + 0,1% ciia FA; chét rira gidi B: ACN + 0,1% cta FA, téc do dong chay: 0,8
ml/phut; gradien: tir 5% dén 6% B trong 0,05 phit, sau d6 100% B trong 2,45 phut.

Vi du téng hop
- Vidu A

(E)-1-(2,5-dihydroxy-phenyl)-3-(5-flo-pyridin-3-yl)-propenon va 2-(5-flo-
pyridin-3-yl)-6-hydroxy-chroman-4-on

2,5-dihydroxy-axetophenon (3,4 g, 22,4 mmol), 5-flo-pyridin-3-carbaldehyt (3,1 g,
24, 6 mmol, 1,1 dwong luong (eq)) va amoni axetat (2,2 g, 29, 1 mmol, 1,3 eq), dugc
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phén tan trong axit axetic (100%, 70 mi) va gia nhiét &&n hdi lru trong 8 h. Dung dich
duoe dé cho tu dat dn nhiét d6 phong. Lucmg huyén phu con lai duge lam giam Xuéng
con nira khdi hrong duéi ap sudt giam. Hon hop nay duoge db vao nuwée d4 va trung hoa
mot cach cén than béng cach sir dung natri cacbonat. Lép nuée dugc rira sach bﬁng etyl
axetat va phan két tia con lai duge loc. Chét rin (E)-1-(2,5-dihydroxy-phenyl)-3-(5-flo-
pyridin-3-yl)-propenon (2,4 g, 42%) thu duge dudi dang chit nau rin va duoc st dung
trong phan ng tao vong ma khong can tinh ché thém. Dung dich nuée con lai dwoc chiét
véi etyl axetat va cac 16p hitu co duge két hop duoc séy kho véi natri sulfat, dugc loc,
dung méi loai bé dudi 4p sudt gidm va chét rin con lai duogc phéin loai v&§i mot lugng
diclometan. 2-(5-flo-pyridin-3-yl)-6-hydroxy-chroman-4-on thu dugc dwéi dang chét
mau nau rin (2,3 g, 39%) va duge str dung trong budc tiép theo ma khéng can tinh ché

thém.

(E)-1-(2,5-dihydroxy-phenyl)-3-(5-flo-pyridin-3-yl)-propenon (2,4 g, 9, 3 mmol)
dwoc tao huyén phu trong metanol (55 ml) va kali florua (2,7 g, 46,3 mmol, 5 eq) va
diisopropyletylamin (1,2 g, 9,3 mmol, 1 eq) duge thém vao. Hon hop dugce gia nhiét dén
hoi luu trong 8 gidy va sau d6 duogc cho dat dén nhiét do phong. Dung moéi duoc loai bo
dudi 4p suat giam. Phan con lai duoc tao huyén pha trong nudc va rira sach bang etyl
axetat. Hon hop nay duoc loc va céc 16p dugce tach riéng. Lép hitu co duge rira sach bang
nudc, séy kho v6i natri sulfat, duge loc, dung méi dugc loai bé dudi 4p suét giam va chit
rin con lai dwgc phan loai v6i mét lwong diclometan. 2-(5-flo-pyridin-3-yl)-6-hydroxy-
chroman-4-on thu duge dudi dang chit mau nau rén (2,1 g, 88%) va dugc st dung trong

bude tiép theo ma khéng cin tinh ché thém.
~ Theo phurrong phap dwoc md ta nay, cac chromanon sau day con duge tdng hop:

2-(6-clo-pyridin-3-yl)-6-hydroxy-chroman-4-on
6-hydroxy-2-(6-metyl-pyridin-3-yl)-chroman-4-on
6-hydroxy-3-metyl-2-phenyl-chroman-4-on

2-(2-flo-3-metoxy-phenyl)-6-hydroxy-chroman-4-on
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6-hydroxy-3-metyl-2-phenyl-chroman-4-on

ViduB

(E)-1-(5-Bromo-2-hydroxy-phenyl)-3-o-tolyl-propenon  va  6-bromo-2-o-tolyl-

chroman-4-on

Q

HO

Dung dich o-tolylaldehyt (4,1 g, 33,7 mmol, 1,1 eq) va 5-bromo-2-hydroxy-
axetophenon (6,9 g, 32,1 mmol) ¢ nhiét 4§ phong trong etanol (100 ml) dugc bd sung bot
hydroxit kali (5,2 g, 93 mmol, 5 eq) va huyén phi dwgc khudy & 50°C trong 3gid trong
khi d6 dung dich mau d6 dugc tao ra. Dung dich duogc dé cho tu dat dén nhiét do phong
va rét 1én da. Hon hop trong nude duge diéu chinh dén pH <7 bang cach st dung dung
dich nuéc axit clohydric. Huyén phtt mau vang thu duoc duge khudy cho dén khi chét rén
mau vang tao ra, va két tia duoc loc, rira sach véi nude va sdy kho. (E)-l-(S—bromo—Z—.
hydroxy-phenyl)-3-o-tolyl-propenon mau vang (9,6 g, 94%).dugc st dung trong phan

Umg tao vong ma khong can tinh ché thém.

Dung dich (E)-1-(5-bromo-2-hydroxy-phenyl)-3-o-tolyl-propenon (9,6 g, 30,3
mmol) trong etanol (130 ml) dugc thém dung dich nuéc axit clohydric dic (1,5 ml).
Dung dich duoc gia nhiét dén hdi luu trong 5 gid. Sau d6 dung dich duogc lam lanh dén
nhiét d6 phong va cac dung méi dugc loai bo dudi 4p sudt giam. Chit mau dé con lai 6-
bromo-2-o-tolyl-chroman-4-on (9,5 g, 100%) dugc sir dung trong budc tiép theo ma

khéng can tinh ché thém.
Theo phuong phap dugc mé ta nay, cac chromanon sau ddy con duge tong hop:

2-(3-flo-phenyl)-6-hydroxy-chroman-4-on
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6-Bromo-2-(3-isopropoxy-phenyl)-chroman-4-on
6-Bromo-2-(2-etyl-phenyl)-chroman-4-on
6-hydroxy-2-thiophen-3-yl-chroman-4-on
2-(2,5-Diflo-phenyl)-6-hydroxy-chroman-4-on
6-Bromo-2-(2,6-dimetyl-phenyl)-chroman-4-on
6-hydroxy-2-(4-metansulfonyl-phenyl)-chroman-4-on
6-Bromo-2-(5-flo-2-metyl-phenyl)-chroman-4-on
6-hydroxy-2-pyridin-3-yl-chroman-4-on

ViduC

6-Bromo-2-o-tolyl-chroman-4-ol va 6-bromo-2-o-tolyl-chroman

o - .Q.‘:\. Br | i ‘ =
S /[ = va "’/L“'“\‘ o

Dung dich 6-bromo-2-o-tolyl-chroman-4-on (11,0 g, 34,7 mmol) trong
tetrahydrofuran (100 ml) & nhiét d6 phong duge thém nho giot dung dich san phdm cong
boran tetrahydrofuran (1M trong tetrahydrofuran , 86,7 ml, 2,5 eq). Dung dich duoc gia
nhiét dén hoi Iuu trong 1 gid, lam lanh dén nhiét do phong va bd sung cin than vao hdn
hop nude da va dung dich nude axit clohydric IN. Lép nuée duoce chiét véi diclometan,
va cac 16p hitu co két hop rira sach bing nude, siy khd vé6i natri sulfat va dugc loc va
dung méi duge loai bd dudi ap suit giam. 6-Bromo-2-o-tolyl-chroman-4-ol thu duoc
duéi dang dau mau vang (11,1 g, 100%) va dugc st dung trong phan Gng khir thanh

chroman ma khong can tinh ché thém.

-98-



20602

Dung dich 6-bromo-2-o-tolyl-chroman-4-ol (11,9 g, 37, 3 mmol) trong diclometan
(130 ml) & 0°C duoc thém vao trietylsilan (29,6 g, 255 mmol, 6,8 eq) va axit trifloaxetic
(75 ml, 27 eq). Dung dich dwgc khudy & nhiét d6 phong trong 2.5 gid. Dung méi dugce
loai bo dudi &p sudt giam va chét con lai dwoc phan bd gilta nude va etyl axetat. Lép
nude duge chiét voi etyl axetat va cac 16p hiru co két hop dugc rira sach béng nudc va
dung dich natri hydrocacbonat bdo hoa, séy kho véi natri sulfat va loc, va dung méi loai
b6 dudi p sudt giam. San phdm thé duge tinh ché bang sic ky cot (silica gel, gradien etyl
axetat/heptan). 6-Bromo-2-o-tolyl-chroman thu dugc duéi dang dau mau vang nhat (7,10
g, 63%).

Theo phuong phip durge mé ta nay, cic dan xuit chroman sau day con dugc tong
hop:
2-(3-flo-phenyl)-chroman-6-ol
6-Bromo-2-(3-isoprbpoxy-phényI)-chroman
6-Bromo-2-(2-etyl-phenyl)-chroman
2-(6-Metyl-pyridin-3-yl)-chroman-6-ol
2-(2,5-Diflo-phenyl)-chroman-6-ol
6-Bromo-2-(2,6-dimetyl-phenyl)-chroman
6-Bromo-2-(4-metansulfonyl-phenyl)-chroman
6-Bromo-2-(5-flo-2-metyl-phenyl)-chroman
2-(6-clo-pyridin-3-yl)-chroman-6-ol
2;pyridin-3-yl-chroman-6-ol
2-thiophen-3-yl-chroman-6-ol
2-(5-flo-pyridin-3-yl)-chroman-6-o0l
7-metyl-2-o-tolyl-chroman-6-o0l

2-(2-flo-3-metoxy-phenyl)-chroman-6-ol
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3-metyl-2-phenyl-chroman-6-o0l

ViduD

(S)-6-Bromo-2-o-tolyl-chroman
Ql/l\j/ Br
G

a) 3-(5-Bromo-2-flo-phenyl)-1-o-tolyl-propan-1-on

Natri hydrua (60% trong dau, 2,1 g,52 mmol) va metyl 3-0x0-3-o-tolylpropanoat
(10 g, 52 mmol) dugc tao huyén phi trong tetrahydrofuran va 4-Bromo-2-(bromometyl)-
1-flo-benzen (15, 3 g,57 mmol) dugc thém vao. Sau khi chuyén héa hoan toan, hdn hop
dugc lam dung phéan Umg véi nude dd va dung dich bdo hoa amoni clorua va chiét véi n-
heptan. Céc 16p hitu co két hop dwoc rira 1an v6i dung dich bdo hoa amoni clorua, nude
va nude mudi. Lép hitu co duge siy kho qua magie sulfat va héa hoi dén kho. Dau vang
thu dugc hoa tan trong 25 ml dung dich axit axetic, 25 ml dung dich axit clohydric dic va
20 ml dung dich 1,4-dioxan va gia nhiét hdi lwu trong 4 gid cho dén khi LC/MS cho thy
tiéu thu nguyén liéu ban dau. 50 ml nuée va 100 ml metyl tert-butyl ete dugc thém vao va
san phém duoc chiét. Céc 16p hiru co két hop duoc rira 1an luogt véi dung dich bdo hoa
amoni clorua, nudc va nude mudi. Lép hitu co duoc sdy kho qua magie sulfat va héa hoi
dén kho. Phin con lai duge tinh ché bang sic ky cot (silica gel, gradien heptan/etyl
axetat) dé tao ra 11,2 g 3-(5-bromo-2-flo-phenyl)-1-o-tolyl-propan-1-on duédi dang dau

khong mau.
b) (S)-3-(5-Bromo-2-flo-phenyl)-1-o-tolyl-propan-1-ol

3-(5-Bromo-2-flo-phenyl)-1-o-tolyl-propan-1-on (14 g, 43,6 mmol) dugc pha
loding v6i 20 ml tetrahydrofuran khé va thém ting giot dung dich (-)-B-clo-

diisopinocampheyl-boran ((-)-DipCl, 27.96 g, 87,2 mmol) trong 100 ml tetrahydrofuran
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khé trong khi duy tri nhiét d¢ tir -30°C va -25°C. Sau 6 gid, LC/MS cho thiy sy chuyén
héa hoan toan clia nguyén lidu ban dau. Hon hop lanh dwoc 1am ding phan Umg véi 10 ml
metanol va 10 g natri hydrocacbonat va duge cho dat dén nhiét &6 phong. Dung méi duoc
loai bo trong chan khéng va dau mau vang thu dwge hoa tan trong 200 ml etyl axetat va
dung dich bdo hoa amoni clorua. Cac pha dugc tach ra va 16p hitu co duge rira lan lugt
v6i 50 ml nue mubi, sdy khé qua magie sulfat va héa hoi dé tao ra 45 g ddu mau vang.
Déu nay dwoc tinh ché bing séc ky cot (silica gel, gradien heptan/etyl axetat) dé tao ra

11,2 g (S)-3-(5-bromo-2-flo-phenyl)-1-o-tolyl-propan-1-ol duéi dang dau khéng mau.

Ty 1& chit ddng phan d6i anh (HPLC; cdt: bat dicel OJ-H, 250 x 4,6 uM; chét rira
giai heptan/etyl axetat/metanol 20:01:01): (S): (R)= 99,4:0,6

¢) (S)-6-Bromo-2-o-tolyl-chroman

3-(5-Bromo-2-flo-phenyl)-1-o-tolyl-propan-1-ol (10,5 g) dugc hoa tan trong 10 ml
N-metylpyrolidin-2-on khd, va dung dich dugc thém nhé giot vao huyén phu natri hydrua
(60% trong dau, 1,56 g, 39 mmol) trong 20 ml N-metylpyrolidin-2-on khé & 60°C. Ngoai
ra sau khi hoan thanh viéc bd sung, hon hop duge khqu & 60°C dé tiéu thu hoan toan
snguyén liéu ban dau sau 12 gid. Hén hop duge lam ding phan Umg trén da va dung dich
bdo hoa amoni clorua va chiét véi n-heptan. Cac 16p hitu co két hop duoc rira 1an luot véi
dung dich bdo hoa amoni clorua, nuéc va nude mubi. Lép hiru co duge sdy khé qua
magie sulfat va hoa hoi dé tao ra 12 g dau trong. Dau ndy duge tinh ché bang séc ky cot
(silica gel, gradien heptan/etyl axetat) dé tao ra 7,7 g (S)-6-Bromo-2-o-tolyl-chroman

duéi dang dau khong mau.
ViduE

2-o-tolyl-chroman-6-ol
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Dung dich 6-bromo-2-o-tolyl-chroman (1 g, 3,3 mmol) trong tetrahydrofuran (3
ml) & -78°C, n-butyllithi (2,2M trong xyclohexan, 1,8 ml, 1,2 eq) dugc thém tir tir vao Va‘x’
hdn hop duoc duy tri & -78°C trong 30 phit. Triisopropyl borat (1,9 g, 2,3 m1,9,9 mmol,
3 eq) dugc thém vao va tiép tuc khudy & cling nhiét d6 trong 1 gid. Dung dich lanh dugc
d6 vao dung dich etanol (1,1 ml), nude (3,0 ml) va natri hydroxit trong nuée (8 M, 1,6
ml). Dung dich nay dugc thém tir tr hydroperoxit (nude 35%, 0,9 ml, 3,1 eq) trong khi
nhiét d6 dugc giit <30°C. Khudy & nhiét d6 phong dugc tiép tuc trong 15 phit, huyén phu
dugc 1am lanh dén 0°C va diéu chinh pH <7 st dung dung dich nudc axit clohydric.
Dung dich thu duge dugc thém dung dich nudc bao hoa natri sulfit (4 ml) va 16p nuée
chiét v6i etyl axetat. Cac 16p hitu co két hop dugc sdy khd véi natri sulfat va loc, va dung
mdi loai bé dudi ap suat giam. San pham tho duge tinh ché bang sic ky cot (silica gel,
gradien etyl axetat/heptan). 2-o-tolyl-chroman-6-ol thu dwgc dudi dang chéat rin mau
vang nhat (480 mg, 60%).

Theo phwong phap dwgc md ta ndy, cac chromanol sau duoc tong hop:

| 2-(3-isopropoxy:pheny1)-chr0ﬁ1an—6-Ql |
2-(2-Etyl-phenyl)-chroman-6-ol
(S)-2-o-tolyl-chroman-6-ol
2-(4-metansulfonyl-phenyl)-chroman-6-ol
2-(5—ﬂo—2-}metyl-phenyl)—chroman-6—01
2-(2,6-Dimetyl-phenyl)-chroman-6-ol

ViduF

2-Pyrazin-2-yl-chroman-6-ol
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a) 6-metoxy-chroman-2-on

Dung dich 5-metoxy-indan-1-on (4,2 g, 25,9 mmol) trong 240 ml diclometan dugc
lam lanh trong bé nuéc da duge thém natri hydrocacboenat (4, 35 g,51,8 mmol). Axit 3-
clo-perbenzoic (11,61 g, 51,8 mmol) dugc thém vao timg phan, va hén hop phan tng
dugc khudy & 0°C trong 2gidy va & nhiét do phong qua dém. Két tia duoc loc ra va ria
sach Bﬁng diclometan. Phin loc duoc rira sach bang dung dich natri hydrocacbonat bao
hoa va duoc say khd voi natri sulfat. Sau khi lam bay hoi dung moéi, 6-metoxy-chroman-
2-on (3,68 g, 80%) thu dugc & dang diu mau cam dugc st dung ma khéng cAn tinh ché

thém.
b) 6-metoxy-chroman-2-ol

Dung dich 6-metoxy-chroman-2-on (3,66 g, 20,53 mmol) trong 300 ml diclometan
duoc lam lanh dén -70°C, va dung dich diisobutylnh6m hydrua (40 ml dung dich 1M
trong toluen, 40 mmol) dugc thém nho giot vao. Dung dich duoc khuéy tai -70°C trong
2gi0, va sau do etyl axetat (10 ml) duge thém vao. Sau khi khudy trong 15 phut, 200 ml
dung dich bio hda mudi Rochelle duoc thém vao nhd giot, va hdn hop duoc lam 4m dén
nhiét d6 phong. 200 ml etyl axetat dugc thém vao, va hdn hop duge khudy manh trong
2gid va sau d6 chiét. Lép hitu co dugce rtra sach bang nuéc va nuée mudi va sdy kho voi
natri sulfat, va dung méi dwoc loai bo duéi ap suét gidm. San phém thd duoc tinh ché
bang sic ky trén silica gel (etyl axetat trong xyclohexan) dé thu dugc 2,90 g tinh thé mau
trang (78%).

¢)2-(3-hydroxy-3-pyrazin-2-yl-propyl)-4-metoxy-phenol
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Dung dich 2,2,6,6-tetrametyl-piperidin (8,5 ml, 50,4 mmol) trong 200 ml
tetrahydrofuran khan dwgc lam lanh dén - 30°C, n-butyllithi (20 ml dung dich 2,5 M
trong hexan, 50 mmol) dugc thém vao nhé giot, va hén hop duge khudy trong 30 phit &
0°C. Sau khi lam mat &-70°C, dung dich pyrazin (4, 0 g, 49,9 mmol) trong 50 ml
tetrahydrofuran khan dugc thém vao nhé giot. Sau 10 phit & -70°C, 6-metoxy-chroman-
2-0l (1,8 g, 10,0 mmol) dugc thém vao va tiép tuc khudy & -70°C trong 1,5 gio. Hon hop
phéan g duoc lam ding phan ng véi 20 ml nuwde va axit clohydric dugce thém vao cho
dén khi pH 1 5-6. Sau khi chiét vdi etyl axetat, 16p hitu co dugc rira véi nude va nude
mubi, séy kho véi natri sulfat va ¢6. Dau mau cam tho thu dugce (960 mg) dugce sir dung

ma khéng can tinh ché thém.
d) 2-(6-metoxy-chroman-2-yl)-pyrazin

Dietyl azodicarboxylat (0,87 ml, 5,53 mmol) dwgc thém nho giot & nhiét d6 phong
vao hén hop cia 2-(3-hydroxy-3-pyrazin-2-yl-propyl)-4-metoxy-phenol (960 mg, 3,69
mmol) va triphenylphosphin (1,45 g, 5,53 mmol) trong 20 ml tetrahydrofuran . Sau khi
khudy & 20°C trong 1 gio, hdn hop phén tng dugce ¢6 va tinh ché bang séc ky trén silica
gel (etyl axetat trong xyclohexan). 2-(6-metoxy-chroman-2-yl)-pyrazin thu dugc duéi
dang tinh thé mau tring (665 mg, 74%)

e)2-Pyrazin-2-yl-chroman-6-o0l

Dung dich 2-(6-metoxy-chroman-2-yl)-pyrazin (663 mg, 2,74 mmol) trong 50 ml
diclometan khan dwgc lam lanh dn - 10°C, va dung dich boron tribromua (9,6 ml dung
dich 1M trong diclometan, 9,6 mmol) dugc thém vao nhé giot. Sau khi khudy & 0°C
trong 1 git, 1 ml dung dich boron tribromua dwgc thém vao, hdn hgp phan tng duge
khudy & 0°C trong 1,5 gid. Hon hop phan tng dugc lam dung phan tng bﬁng cach thém
tr tir nuwdc, va sau 10 phit dugc trung hoa bang cach bd sung dung dich natri
hydrocacbonat. Sau khi lang va chiét véi diclometan, 16p hitu co dwgc sdy khd qua natri
sulfat va cb trong chan khong. Sau khi sic ky trén silica gel (metanol trong diclometan),

2-pyrazin-2-yl-chroman-6-ol thu dugc dudi dang bt mau vang (625 mg, 100%).
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ViduG

Metyl este cua axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic
X O 8 ;
| oA
/./ //, N \i/ O
D /
=

Huyén phil ctia 2-o-tolyl-chroman-6-ol (2,5 g, 10,4 mmol), metyl 2-clo-thiazol-5-
carboxylat (1,9 g, 10,6 mmol, 1, 02 eq) va kali cacbonat (1,9 g, 1,3 eq) trong
dimetylformamit (30 ml) dwoc khudy & 50°C trong 10 gid. Huyén phu dugc 1am lanh dén
nhiét do phong va pha lodng vé6i nudc. Lép nude duge chiét voi etyl axetat va cac 16p
hiru co két hop duge rira sach bang nudc, siy kho vé6i natri sulfat va loc, va dung moi
duge loai bé dudi ap suét giam. San phim thé duoc tinh ché bﬁng séc ky cot (silica gel,

gradien etyl axetat/heptan). San pham thu dwgc 1a chét rin mau vang nhat (3,87 g, 98%).

Theo phuong phap drge mé ta nay, dan xuét 2-(chroman-6-yloxy)-thiazol sau con

duge tong hop:
metyl este cua axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
metyl este cuia axit 4-c10-2-(2-pheny1—chroman-6-yloxy)-thiazol-S -carboxylic
2-(2-phenyl-chroman-6-yloxy)-thiazol-5-cacbonitril
metyl este cia axit 4-metyl-2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carbaldehyt

metyl este cua axit 2-(2-phenyl-chroman-6-yloxy)-4-triflometyl-thiazol-5-

carboxylic

metyl este cta axit 2-[2-(3-flo-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic
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2-[2-(3-ﬂo-phenyl)-chrornan—6-—y10xy] -thiazol-5-cacbonitril

metyl este cuia axit 2-[2-(4-metansulfonyl-phenyl)-chroman-6-yloxy]-thiazol-5-

carboxylic
4-metyl-metyl este cua axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic
metyl este cua axit 2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazol-5-carboxylic

metyl este cia axit 2-[2-(5-flo-2-metyl-pheny!)-chroman-6-yloxy]-thiazol-5-

carboxylic
metyl este ctia axit 2-[2-(2,5-Diflo-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

metyl este cua axit 2-[2-{5-flo-pyridin-3-yl)-chroman-6-yloxy]-thiazol-5-

carboxylic
metyl este cla axit 2-[2-(2-Etyl-pheny!)-chroman-6-yloxy]-thiazol-5-carboxylic
metyl este clia axit 2-(2-thiophen-3-yl-chroman-6-yloxy)-thiazol-5-carboxylic

metyl este cua axit 2-[2-(2,6-Dimetyl-phenyl)-chroman-6-yloxy]-thiazol-5-

carboxylic

metyl este cua axit 2-[2-(6-clo-pyridin-3-yl)-chroman-6-yloxy]-thiazol-5-

carboxylic
metyl este cua axit 2-(2-Pyrazin-2-yl-chroman-6-yloxy)-thiazol-5-carboxylic

metyl este cua axit 2-[2-(6-Metyl-pyridin-3-yl)-chroman-6-yloxy]-thiazol-5-

carboxylic

2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonitril
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metyl este cua axit 2-[2-(3-isopropoxy-phenyl)-chroman-6-yloxy]-thiazol-5-

carboxylic
metyl este cua axit 2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-4-carboxylic
metyl este cua axit 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic

metyl este cua axit 2-[2-(2-flo-3-metoxy-phenyl)-chroman-6-yloxy]-thiazol-5-

carboxylic
metyl este cta axit 2-(7-metyl-2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic
metyl este cua axit 2-(3-metyl-2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
ViduH

Axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic

0.5 o
SOR v

Dung dich metyl este cua axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic
(300 mg, 0,8 mmol) trong tetrahydrofuran (5,5 ml) va metanol (1,0 ml) & nhiét do phong
duoc thém dung dich lithi hydroxit (18,9 mg, 1,0 eq) trong nuée (1,0 ml) va hén hop
duoc khudy trong 3gid. Dung méi duoc loai bo dudi &p suét giam va phan con lai hoa tan
trong nudc va dong khd. Chat mau trang thu dugc, mudi lithi cua axit 2-(2-o-tolyl-
chroman-6-yloxy)-thiazol-S-éarboxylic (hiéu suit 100%), duoc st dung trong viéc tao ra
amit cla axit 2-(2-o-tolyl-chroman-6 -yloxy)-thiazol-5-carboxylic ma khong tinh ché

thém nita. POi vai viée dicu ché axit ty do, muoi lithi thd dugce hoa tan trong nudc va
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dung dich dugc axit héa véi axit clohydric trong nudc. Huyén phi tao thanh dwge loc va
két tia dwoc rira sach bing nudc. Axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-
carboxylic thu dugc siy kho dudi ap sudt thap. N6 co thé duogc st dung trong budc tiép

theo ma khong can tinh ché thém nhu dugc mé ta doi véi mudi lithi.

Theo phwong phdp dwgc mo ta nay, axit 2-(chroman-6-yloxy)-thiazolcarboxylic
sau ddy ¢ dang axit ty do hodc mudi lithi ciia n6 con dugce téng hop:

axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 4-clo-2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 4-metyl-2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2- (2-phenyl-chroman-6-yloxy)-4-triflometyl-thiazol-5-carboxylic

axit 2-[2-(3-flo-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-[2-(4-metansulfonyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 4-metyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-[2-(2,5-Diflo-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-[2-(5-flo-pyridin-3-yl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-[2-(2-Etyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-(2-thiophen-3-yl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2-[2-(2,6-Dimetyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-[2-(6-clo-pyridin-3-yl)-chroman-6-yloxy]-thiazol-5-carboxylic

axit 2-(2-Pyrazin-2-yl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2-[2-(3-isopropoxy-pheny!)-chroman-6-yloxy]-thiazol-5-carboxylic
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axit 2-((Sj-2-phenyl-chroman-6-yloxy)—thiazol-4-carboxy1ic

axit 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2-[2-(2-flo-3-metoxy-phenyl)-chreman-6-yloxy]-thiazol-5-carboxylic
axit 2-(7-metyl-2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic

axit 2-(3-metyl-2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic

ViduJ

(2-hydroxy-etyl)-amit cua axit 2-(2-o0-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic
X “S ‘<
N j,

Dung dich muéi lithi cua axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic

OH

(100 mg, 0,27 mmol) trong dimetylformamit (2 ml) dugc thém 1-(3-dimetylminopropyl)-
3-etylcarbodiimit hydroclorua (72 mg, 0,38 mmol, 1,4 eq), 1-hydroxy-benzotriazol (51
mg, 0,38 mmol, 1,4 eq) va N-metylmorpholin (68 mg, 0,67 mmol, 2,5 eq) va hén hop
dwogc khudy & nhiét do phong trong 15 phut. Etanolamin (25 mg, 0,40 mmol, 1,5 eq) dugc
thém vao va khudy duoc tiép tuc trong 16 gidr. Hon hgp dugc pha lodng véi nude va 16p
nuée dugc chiét vai etyl axetat. Cac 16p hitu co két hop dugc rira v6i dung dich lodng
natri cacbonat va nuéc mudi, séy kho qua natri sulfat va lgc, va dung mdi duoc loai bd
dué6i ap suit giam. San pham thé dugc tinh ché bang sic ky cot (silica gel, gradien etyl

axetat/metanol). Hop chit mong muén thu dwoc dudi dang bot mau trang (43 mg, 39%).
ViduK

[2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]amin
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P A 0. .8
@Q@ | /W
-

Dung dich 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonitril (2,3 g, 6, 6 mmol)
trong tetrahydrofuran (100 ml) dugc thém huyén phii nwée ciia Raney nickel (khoang 500
mg) va huyén phii thu dwoc duwoc khudy manh dudi khéng khi hydro (4p suat khi quyén)
trong 1 gi&r (kiém soét bang TLC) ¢ 45°C. Huyén phu duoc loc thong qua nut xelit va ba
loc duoc rira sach bang etyl axetat. Lép hitu co duoc 1am kho bang natri sulfat va loc, va
dung méi dugce loai bo duéi p suat giam. San pham thd duge tinh ché bang sic ky cot
(silica gel, gradien etyl axetat/metanol). [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-
ylmetyl] amin thu dugce duéi dang dau mau vang nhat (834 mg, 36%).

ViduL

[2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cia axit isoxazol-5-

carboxylic
) O S 0
LT 0,
s N N 0
/ 7

- Dung dich [2-(2-0-t0lyl-chroman-6-yloxy).-thiazol-5-y1metyl]amin (150 mg, 0,43
mmol) trong DMF (2 ml) duwoc thém 1-(3-dimetylminopropyl)-3-etylcarbodiimit
hydroclorua (114 mg, 0,60 mmol, 1,4 eq), 1-hydroxy-benzotriazol (81 mg, 0,60 mmol,
1,4 eq) va N-metylmorpholin (107 mg, 1,07 mmol, 2,5 eq) va Axit isoxazol-5-carboxylic
(72 mg, 0,64 mmol, 1,5 eq). Hon hop dwgc khudy trong 16 gio, sau dé pha lodng v&i
nuée, va 16p nude duge chiét véi etyl axetat. Cac 16p hitu co két hop dugc rira v&i dung
dich lodng natri cacbonat va nuéc mudi, siy kho qua natri sulfat va loc, va dung moéi

dugc loai bd dudi ap suit giam. San phim thd dugc tinh ché bang séc ky cot (silica gel,
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gradien etyl axetat/metanol). [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit clia

axit isoxazol-5-carboxylic (112 mg, 59%) thu dugc dudi dang chit rin mau tring.
ViduM

[2~(2-phenyl-chroman-6-yloxy )-thiazol-5-ylmetyl]-pyridin-4-ylmetyl-amin

ITJ W -
[

=N

Huyén phu cia 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carbaldehyt (54 mg, 0,13
mmol) va pyridin-4-yl-metylamin (17 mg, 0,16 mmol, 1,2 eq) trong tetrahydrofuran (3
ml) va axit axetic (0,5 ml) & 0°C dugc thém natri xyanoborohydrua (lién két polyme, 2,19
mM/g, 137 mg, 0,30 mmol, 2,3 eq) va khudy hon hop & 40°C trong 16 gid. Hon hgp phan
tmg duoc loc, cac thanh phan d& bay hoi loai bo duéi ap sudt giam va chét con lai dugc
tinh ché bang pha dao HPLC (gradien nuéc/axetonitril (+ 0,1% axit trifloaxetic)) dé tao
ra 30 mg (42%)[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-pyridin-4-ylmetyl-

amin & dang mudi ciia n véi axit trifloaxetic.
ViduN

[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl}-amit cua axit 1,3,5-trimetyl-
1H-pyrazol-4-sulfonic :

0. S 0 o
Ijﬁ W\ 7,
}; / Ig/s

- |
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33 mg clorua cuia axit 1,3,5~trimetyl—}H--iay‘razol—4-sulfonio (0,16 mmol, 1,2 eq)
duogc nap vao dng phan tng va hoa tan trong tetrahydrofuran khé (1 ml). 44 mg [2-(2-
phenyl-chroman-6-yloxy)-thiazol-3-ylmetyl]lamin (0,13 mmol) trong tetrahydrofuran kho
(3 ml) va 30 mg trietylamin (0,3 mmol, 2,3 eq) dugc thém vao, dng dugc thdi sach bing
argon, déng nip van, va lic qua dém & 40°C. 0,008 ml tris-(2-amintyl)amin trong 0,5 ml
tetrahydrofuran dugc thém vao, hdn hgp duoc lic trong 2gid & nhiét do phong va sau dé
dwoc 1am bay hoi. Phan con lai duge hoa tan trong 2ml dung dich hdn hop
dimetylformamit/axit trifloaxetic (19:1), dwoc loc va tinh ché bing HPLC pha dao
(gradien nudc/axetonitril (+ 0,1% axit trifloaxetic)). [2-(2-phenyl-chroman-6-yloxy)-
thiazol-5-ylmetyl]-amit cia axit 1,3,5-trimetyl-1H-pyrazol-4-sulfonicthu duoc 13 chat réq

mau tring (42 mg, 63 %).
Vidu O

Mubi dinatri mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-

amino }-etyl)este cia axit phosphoric

~ O\ S\ f?
SORvas
l +T o = M H \..ﬂo\

07
ONa

a) Dibenzyl este 2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-

amino }-etyl este cua axit phosphoric

Huyén phu cua axit 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic (2-
hydroxy-etyl)-amit (1 g, 2,44 mmol) va tetrazol (222 mg, 3,17 mmol, 1,3 eq) trong
diclometan (14 ml) va axetonitril (14 ml) & 0°C dugc thém dibenzyl-N,N-
diisopropylphophoramidit (1,01 g, 2,92 mmol, 1,2 eq) va hén hop dwgc khudy tai 0°C
trong 70 phat. Dung dich thu dugc dugce thém axit 3-clo-perbenzoic (65%, 776 mg, 2,92
mmol, 1,2 eq) trong mdt phan va tiép tuc khudy manh & 0°C trong 10 phut. Hon hop
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dugc pha lodng véi diclometan va 16p hitu co rira bing dung dich natri hydrocacbonat
bdo hoa va sau d6 v6i dung dich bao hoa amoni clorua. Cac 16p hitu co két hop duge lam
kho bang natri sulfat va loc, va dung méi loai bo duéi &p suét giam. San phim thd duge
tinh ché bang sic ky cot (silica gel, etyl axetat). Dibenzyl este 2-{[2-((S)-2-o-tolyl-
chroman-6-yloxy)-thiazol-5-cacbony!]-amino}-ety! este cuia axit phosphoric thu dugc

duéi dang dau khong mau (1,30 g, 80%).

b) Mubi dinatri  mono-(2- {[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-

cacbonyl]-amino}-etyl)este cia axit phosphoric

Dibenzyl este 2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino}-
etyl este cua axit phosphoric (1,3 g, 1,95 mmol) dugc hoa tan trong metanol (40 ml) va
paladi trén than duge thém vao (10% Pd, 54% nuéc, 1,3 g). Huyén ph duoc khudy manh
duéi khong khi hydro. Hon hop nay duogc loc va chét léng duoc loc rira sach v4i metanol.
Phan nuée loc duoc hoa hoi dudi ap suit thip va san pham thé thu dugc duge tinh ché
HPLC pha ddo diéu ché (gradien nuéc/axetonitril (+ 0,1% axit trifloaxetic)). Mono-(2-
{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino}-etyl)este  ctia  axit
phosphoric thu dugc duge phan tan trong nudc va chuyén hoa thanh mudi dinatri bang
cach thém 2 duong lugng cia dung dich nuée natri hydroxit 0,5 N. Dung dich nuéc thu
dugc duge dong khé dé tao ra mudi- dinari mono-(2-{[2-((S)-2-o-tolyl-chroman-6-
yloxy)-thiazol-5-cacbonyl]-amino}-etyl)este clia axit phosphoric dudi dang chit rin mau

tring (460 mg, 44%).

Tuong tu v6i cac phuong phap duge mé ta trén ddy trong vi du tong hop, cac hop
chit minh hoa ¢6 cong thic I, duoc liét ké trong Bang 1, duoc didu ché. Trong Bang
1,"Vi du 8" nghia la sb hop cht minh hoa, "LC/MS" ¢6 nghia la phuong phap LC/MS
dugc mo ta trén day dugc st dung trong phwong phap xac dinh dic tinh MS va HPLC
ctia hop chat minh hoa, "MS" ¢6 nghia 14 s§ khéi (theo don vi khéi luvong nguyén tir
(amu)) cua dinh cuc dai cia ion phan tir hay ion ¢6 lién quan nhu M+1 trong phé khdi
lugng, trong trudng hgp mubi clia hop chat gde, cu thé 1a axit tw do hodc bazo; "Rt" ¢b

nghia 1a thoi gian Ivu gitt HPLC (tinh theo phut) va "NCX1rVICso" ¢6 nghia 1a tri s6 ICso
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d6i v6i su tre ché NCX1 trong ché do dao ngugc duge xac dinh trong thir nghiém bd sung

doi v6i sy (e ché dong Ca2™ vao trong cac t€ bao (ché do ddo nguoc) duge md ta dudi

day (theo uM (micromol/lit)).

Bang 1. Céc hop chat minh hoa c¢6 cong thirc I

Vidu ) NCXlrv
Tén hop chat LC/MS| MS Rt

o) ICso

| l-etyl—1H-pyrazol-4-'ylmetyl)-am1t clia axit 2-(2-phenyl- A 461 4,97 03
chroman-6-yloxy)-thiazol-5-carboxylic
6,7-dihydro-5H-pyrolo[2,1-c][1,2,4]triazol-3-ylmetyl)-amit

2 axit ctia 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic B 474,21 2,15 0.3

- 2H-ovr -3- -amit cU 1t 2-(2- -

3 2-etyl 2H_py1az_ol 3 -ylmetyl) mit cua axit 2-(2-phenyl C 46129 | 5.02 0.4
chroman-6-yloxy)-thiazol-5-carboxylic

4 (pyr1dm-4.-ylmetyl)-am1t clia axit 2-(2-phenyl-chroman-6- B 44417 | 211 03
yloxy)-thiazol-5-carboxylic

5 2—metyl-2H—pyrazol-_3—ylmetyl)-amlt cuia axit 2-(2-phenyl- B 447,17 24 0.4
chroman-6-yloxy)-thiazol-5-carboxylic ’

6 (1-pyr1d1r1.-4-yl-etyl)-am1t cua axit 2-(2-phenyl-chroman-6- C 45827 | 4.02 04
yloxy)-thiazol-5-carboxylic

7 [2-(4-metyl-thiazol-5-yl)-etyl]-amit cua axit 2-(2-phenyl- B 478,14 | 229 03

chroman-6-yloxy)-thiazol-5-carboxylic
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[1-(1,5-dimetyl-1H-pyrazol-4-yl)-etyl]-amit cua axit 2-(2-

8 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 475,23 4.9 48
9 2-metyl-pyrld1n-4-ylmetyl)-am1t cuia axit 2-(2-phenyl- 458,18 | 2.13 48
chroman-6-yloxy)-thiazol-5-carboxylic
10 2-met0xy-pyr1dm-4-y1metyl)-amlt clia axit 2-(2-phenyl- 47414 | 238 0.6
chroman-6-yloxy)-thiazol-5-carboxylic
-(2- - -6-yl -thiazol-5-car ic (2-
1 2 (2 pheny.l f:hroman 6 y.oxy) thqleOl.S carboxylic (2 459 113 04
amino-pyridin-4-ylmetyl)-amit cua axit
2-amino-pyridin-4-ylmetyl)-amit cta axit 2-[2~(3-flo-
12 phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic 477 1,14 0.2
13 1-pyridin-4-yl-etyl)-amit cta axit 2-[2-(3-flo-phenyl)- 476 114 03
chroman-6-yloxy]-thiazol-5-carboxylic hydroclorua ’ ’
1,5-dimetyl-1H-pyrazol-4-ylmetyl)-amit ctia axit 2-(2-
14 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 46133 | 475 0.3
15 N.-[2-'(2-phenyl-chroman-6-yloxy)-th1azol-5-ylmetyl]- 444 116 0.1
nicotinamit hydroclorua
N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-2-
16 pyridin-3-yl-axetamit hydroclorua 458 1,08 0,1
[1,2,4]triazolo[4,3-a]pyridin-3-ylmetyl)-amit cla axit 2-[2-
17 |(3-flo-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic 502 1,2 0,2

hydroclorua
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pyridin-4-ylmetyl)-amit cua axit 2-[2-(3-flo-phenyl)-

18 chroman-6-yloxy]-thiazol-5-carboxylic hydroclorua 462 LI3 0.2
19 N-[2-(2-phenyl-chro_man—6-yloxy)-thlazo1-5-ylmetyl]-Z- 458 1,09 0.1
pyridin-2-yl-axetamit hydroclorua
6,7-dihydro-5H-pyrolo[2,1-c][1,2,4]triazol-3-ylmetyl)-amit
20 |cta axit 2-[2-(3-flo-phenyl)-chroman-6-yloxv]-thiazol-5- 492 1,15 0,2
carboxylic hydroclorua
2-metyl-pyrimidin-4-ylmetyl)-amit cia axit axit 2-(2-
21 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 459,69 | 4,64 0,1
[(S)-1-(6-metoxy-pyridin-3-yl)-propyi]-amit cia axit 2-(2-
22 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 202,15 1.86 0.4
[1-(1,3-dimetyl-1H-pyrazol-4-yl)-etyl]-amit cua axit 2-(2-
23 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 415,17 | 1,73 4.8
24 1soxazol-.5-ylmetyl)-am1t cla axit 2-(2-phenyl-chroman-6- 434,12 1,77 0.1
yloxy)-thiazol-5-carboxylic
2-pyrolidin-1-yl-pyridin-4-ylmetyl)-amit ctia axit 2-(2-
25 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 313,17 1.6 0.4
Metyl-(2-pyrolidin-1-yl-pyridin-4-ylmetyl)-amit cta axit 2-
26 (2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 527,21 1,61 .03
e i 2 T U (7.
27 [(R)-1-(6-metoxy-pyridin-3-yl)-propyl]-amit ciia axit 2-(2 502,17 1.86 03

phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
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2-morpholin-4-yl-pyridin-4-ylmetyl)-amit cta axit 2-(2-

28 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 2919 | 1,57 0,2
20, Bt pyidi e ami a2
30 axit 2- (2'-pheny.l-.chr0man-6~yloxy?-~4-triﬂometyl-thiazol-5- 512 191 0.3

carboxylic (pyrldm—4-ylmetylv)-an‘ut hydroclorua ’ ’
31 bonyLchroman6lons) il Scambonstic 531 | 315 |10
32 (ﬁ};z;r;fﬁrll;lg}?f;}rfllj);;n& cla axit 2-(2-phenyl-chroman-6- 44527 34 0.6
[yt oimin 2oy anicia a1t
4. [0 tmayi il bl eolfanit i 22
o5 [faslcvtiapi e b G| gz | 57 | o
16 [Pyt s (St ||y | | o
37 pyridin-4-ylmetyl)-amit cta axit 2-((R)-2-phenyl-chroman- 44435 | 3.89 02

6-yloxy)-thiazol-5-carboxylic
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[3-(3,5-dimetyl-isoxazol-4-yl)-propyl]-amit ctia axit 2-(2-

38 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 490,26 | 3,95 0.3
2-clo-pyridin-4-ylmetyl)-amit ctia axit 2-(2-phenyl-
39 chroman-é—yloxy)-thiazol-S-carboxy]ig 478,21 3,89 0,3
3-clo-pyridin-4-ylmetyl)-amit ctia axit 2-(2-phenyl- "
40 chroman-6-yloxy)-thiazol-5-carboxylic 478,2 1,29 0.4
imidazo[1,2-a]pyridin-2-ylmetyl)-amit cua axit 2-(2- ,
41 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 48325 | 3,05 >0
(2-hydroxy-pyridin-4-ylmetyl)-amit ctia axit 2-(2-phenyl-
42 chroman-6-yloxy)-thiazol-5-carboxylic 460,19 1 LI8 0,2
N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-2-
43 pyridin-4-yl-axetamit hydroclorua 458 1,08 0,3
N-{2-[2-(3-flo-phenyl)-chroman-6-yloxy]-thiazol-5-
44 ylmetyl}-nicotinamit hydroclorua 462 L17 0,2
45 N-{2-[2-(3-flo-phenyl)-chroman-6-yloxy]-thiazol-5- 476 11 : 0.1
ylmetyl}-2-pyridin-3-yl-axetamit hydroclorua ’ ’
N-{2-[2-(3—ﬂo-ph‘enyi)-chroman—6~yloxy]—thiazol-S- ! .
46 ylmetyl}-2-pyridin-4-yl-axetamit hydroclorua 476 i1 0.2
47 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit ctia 480 131 0.1

axit pyridin-3-sulfonic hydroclorua
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[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit clia

48 axit isoxazoi-5-carboxylic 434,67 > 0.1
1 -, 5. 1Y) 1 X 1000 (32 - 1) -
49 (isoxazol-5-ylmetyl) gmlt cla axit 2 [f‘ (3-flo-phenyl) 457 4,62 0.1
chroman-6-yloxy]-thiazol-5-carboxylic
50 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua 13 483 0.2
axit 1-Metyl-1H-imidazol-4-sulfonic hydroclorua ’ ’
1,5-dimetyl-1H-pyrazol-4-ylmetyl)-amit cua axit 2-[2-(3-
> flo-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic 479 1,28 0,2
59 [(S)—1-(4-xyclopropyl-th1azo1.-2-y1)-etyl]-amlt' cua axit 2-(2- 50413 | 475 0.4
phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
53 [(S)-1 -(4-1sopropyl-th1azol-27yl)-etyl]—amlt clia axit 2-(2- 506,13 | 4,77 07
phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
(S)-1-thiazol-?,-yl—etyl)-amit cua axit 2-(2-phenyl-chroman-
>4 6-yloxy)-thiazol-5-carboxylic 464,1 447 0.2
55 (pyridin-4-ylmetyl)-amit ctia axit 2-(5-clo-2-phenyl- 478 131 12
chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua ’ o~
56 2-metyl-pyrimidin-4-ylmetyl)-amit cua axit 2-[2-(3-flo- 477 18 02
phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic hydroclorua ’ ’
57 |C-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-yl]-metylamin 0,1
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(isoxazol-5-ylmetyl)-amit cuia axit 2-(2-pyridin-3-yl-

>8 chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua ! 435 0.97 0.6
pyridin-4-ylmetyl)-amit cta axit 4-metyl-2-(2-phenyl-
>9 chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua ¢ 438,31 3,99 0.1
pyridin-4-ylmetyl)-amit cta axit 2-(2-thiophen-3-yl-
60 chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua : 450 LIS 0,1
61 2-pyr1d1r{-4-yl-etyl)-amlt cua axit 2-(2-phenyl-chroman-6- D 458 5.11 02
yloxy)-thiazol-5-carboxylic hydroclorua
1,5-dimetyl-1H-pyrazol-4-ylmetyl)-amit cia axit 2-((S)-2-
62 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic b 461 1,29 0.3
63 1,5-d1mety1-1H-pyrazo1-V4-yl'mety1:)uam1t cua axit 2-((R)-2- D 461 129 0.6
phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
_ z _ _ . . _ . _ , -, R . _:__
64 6-Metyl N.[Z §2 phfeny] chroman-6-yloxy)-thiazol-5 a 458,42 1.7 13
ylmetyl]-nicotinamit
65 [2'-.(2-phen.yl-chro.man-6-y10xy)-thlazgl-S-ylmetyl]—amlt cua H 462,41 133 0.2
axit 3,5-Dimetyl-isoxazol-4-carboxylic
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua
66 axit 2,5-Dimetyl-2H-pyrazol-3-carboxylic H 461,44 133 0.6
67 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua u 475,45 1,29 03

axit 1,3,5-trimetyl-1H-pyrazol-4-carboxylic
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2-clo-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-

66 [0 T T 478,36 | 1,36 4,8
1sonicotinamit

69 [2-.(2-phenyl-chroman-6-yloxy)—.th1azol-5-ylmet’yl]-am1t cla 448,38 131 6.5
axit 4-Metyl-oxazol-5-carboxylic
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua

70 axit 2-Etyl-2H-pyrazol-3-carboxylic 461,43 1,34 0.3
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit ca

7 axit 1,5-Dimetyl-1H-pyrazol-4-carboxylic 461,43 1,28 0,7
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cta

2 axit 1-Etyl-1H-pyrazol-4-carboxylic 461,42 1,29 0,3
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua

73 axit 2-Metyl-thiazol-4-carboxylic 464,35 | 135 0,3

74 2-(3-metyl-pyrazol-1-yl)-N-[2-(2-phenyl-chroman—6-yloxy)- 461,45 13 03
thiazol-5-ylmetyl]-axetamit

75 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cia 597 12 13 9.8
axit 3,4,5,6-tetrahydro-2H-[1,2 '] bipyridinyl-4'-carboxylic ’ ’ ’

76 2-metoxy?N-[?-(%—phepyl—chroman-6-yloxy)-th1azol~5- 474 41 135 5.6
ylmetyl]-isonicotinamit

77 2-(3,5-Dimetyl-isoxazol-4-yl)-N-[2-(2-phenyl-chroman-6- 476,42 131 04

yloxy)-thiazol-5-ylmetyl]-axetamit
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2,4-Dimetyl-oxazol-5-carboxylic axit [2-(2-phenyl-

8 chroman-6-yloxy)-thiazol-5-ylmetyl]-amit 462,38 1,31 0,3

79 N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]- 44438 127 0.2
isonicotinamit ’ ’ ’

20 3-clo-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]- 47834 | 132 0.2
isonicotinamit ’ ’ ’

’1 3-flo-N-[2-(2-phenyl-chroman-6-yloxy)-thiazoi-5-ylmetyl]- 46237 | 132 11
isonicotinamit ’ ’ ’
2-Metyl-N-[2-(2-phenyl-chroman-6-vloxy)-thiazol-5- .

82 ylmetylj-isonicotinamit 458,43 1,26 0.4
D-morpholin-4-y1-N-[2-(2-phenyl-chroman-6-yloxy)-

83 thiazol-5-ylmetyl]-isonicotinamit 22947 131 2.1
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cta A

84 axit 3-metyl-isoxazol-5-carboxylic 448,36 | 1,33 0,3
2-Amino-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-

85 ylmetyl]-isonicotinamit 4594 L12 10,9
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cuia

86 axit 2-Metyl-2H-pyrazol-3-carboxylic 447,39 132 0.3

87 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetylj-amit cua 44539 127 0.4

axit pyrimidin-2-carboxylic
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2-Hydroxy-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-

isopropoxy-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic

88 ylmetyl]-isonicotinamit H 460,32\ 1,23 >0

29 [2-.(2-ph.en‘yl'-chroman-6-y.10xy)-th1azo1-5-ylmetyl]-amlt cial 445.4 131 02
axit pyrimidin-4-carboxylic

90 N—[2-(2-phenyl-ch.romaq-6-yloxy)-th1azol-5-ylmetyl]-3- H 46144 | 128 0.6
pyrazol-1-yl-propionamit

: [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cia

o1 axit 2,6-Dimetyl-pyrimidin-4-carboxylic H 473,44 1,36 >3

9 N-[2-(2—phe]nyl-chroman-6-yloxy)-tll1azol-3—ylmetyl]-2— q 44742 | 128 L1
pyrazol-1-yl-axetamit
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyi]-amit ctia : :

93 axit 1-Etyl-1H-pyrazol-3-carboxylic H 461,44 | 133 6,5

04 3—(3,5-Dlmetyl-lsoxazol-4-yl)-N- [2-(2-phenyl-chroman-6- q 49046 | 131 0.9
yloxy)-thiazol-5-ylmetyl]-propionamit
2-(2,5-Dioxo-imidazolidin-1-yl)-N-[2-(2-phenyl-chroman-

95 6-yloxy)-thiazol-5-ylmetyl]-axetamit H 479.3 119 0.6
(pyridin-4-ylmetyl)-amit cua axit 2-[2-(3-isopropoxy-

96 phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic H 502,48 L12 0.8

T AN ool it ot avit 993
97 [2-(3,5-dimetyl-isoxazol-4-yi)-etyl]-amit cta axit 2-[2-(3 u 534,35 1,39 12
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(pyridin-4-ylmetyl)-amit cta axit 4-Metyl-2-((S)-2-phenyl-

triflo-etyl)-amin

o8 chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua 458 L13 0.3

99 Butyl—metyl-_[2-(2-pheny1-chroman-6-yloxy)-th1azol-5- 40934 | 4,99 0.7
ylmetyl]-amin

100 23,68)-2,6-d1mety1-4-[2~(2.-phenyl—chroman-6-yloxy)- 43734 | 1,19 1,0
thiazol-5-ylmetyl]-morpholin

101 [sol?utyl-[2—(2-phenyl-chroman-6-yi0xy)—th1azol-3-ylmetyl]- 39529 | 1,16 0.4
amin

102 1-metyl—4-[2-(2-phenyl-chroman-6-yloxy)-thlazol-S - 4363 126 04
ylmetyl]-piperazin-2-on

103 Xyclopropyl:[2-(2-phenyl—chroman-6-yloxy)-thlazol-S- 37926 | 1,13 0.2
ylmetyl]-amin

104 2-(2-pheny1-chroman-6-yloxy)-5-pyrohdm- 1-ylmetyl- 39329 | 1,13 04
thiazol

105 [2.-(2-phenyl-chroma}n-6-yloxy)-thlazo1-5 -ylmetyl]-(1,2,2- 42333 | 1,19 48

» trimetyl-propyl)-amin
-Etyl- -[2-(2- - -6- -thiazol-5-

106 1-Etyl propyl) [2-(2-phenyl-chroman-6-yloxy)-thiazol-5 409.3 117 6.5
ylmetyl]-amin

107 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-(2,2,2- 2124 | 139 02
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3-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-3-aza-

108 bixyclo[3.2,2]nonan 447,31 119 L4

109 4,4-D1ﬂo-1.-[2-.(%-phenyl-chroman-6-yloxy)-thlazo1-5- 44328 | 128 07
ylmetyl]-piperidin

-12-(2- -c an-6- -thiazol-5- :

110 Xyclobutyl [._ (2-phenyl-chroman-6-yloxy)-thiazol-5 3938 1,14 02
ylmetyl]-amin

11 3-.metyl-1soxazol-5-yl)-[2-(2-phenyl-chr0man-6-yloxy)- 42026 128 48
thiazol-5-ylmetyl]-amin

112 1,. 1-Dlmetyl-propyl)-[2—(2-phenyl—chroman-6—yloxy)- 409,31 115 03
thiazol-5-ylmetyl]-amin

113 Isopropyl-[2-'(2-phenyl-chroman-é-yloxy)-thlazol-S - 381,27 113 03

7 |ylmetyl]-amin

114 2-metoxy-et.yl)-[2-(2-phenyl-chroman-6-yloxy)-th1azol-5 - 39728 113 02
ylmetyl]-amin

115 3—metyl-butyl)-[2-(2-phenyl-chroman-6-yloxy)-th1azol-5- 409,29 14 0.6
ylmetyl]-amin

116 [2-(2-phenyl—chroman-6-yloxy)-thlazol-5-ylmetyl]-propyl- 381,25 113 02
amin

117 A -[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]- 40926 | 1.14 03

morpholin
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tert-butyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-

118 . 395,26 | 1,13 0,4

ylmetyl]-amin
i -{2-(2- - nan-H-vi -this -5- -

119 Dlmetyl [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl] 367,23 511 0.4
amin .

120 xyclopropylrpetyl-[2-‘(2-phenyl-chroman-6-yloxy)—thlazol-S- 393,1 1,02 0.3
ylmetyl]-amin

121 7—-[2-(2-phenyl-chroman-6-yloxy)-thlazol-:s-ylmetyl]-7-aza- 41934 | 3.76 0.6
bixyclo[2.2.1]heptan

122 1—metyl-4-[2-(2-phenyl-chroman-6-yloxy)-thlazol-5- 422,33 114 4.8
ylmetyl]-piperazin

123 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit ctia 550.3 136 11
axit 4-Metyl-3,4-dihydro-2H-benzo[1,4]oxazin-7-sulfonic ’ ’ ’
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cia

124 axit 2-Metyl-benzothiazol-6-sulfonic 550,24 135 0.9
[2-(2-phényl-chromén-6-y10xy)-thiazbl-S-ylmetyl]-amit cla

125 axit 1,3,5-trimetyl-1H-pyrazol-4-sulfonic S11,29 1,31 9.2
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua "

126 axit 2,4-Dimetyl-thiazol-5-sulfonic 514,25 1,34 0.6

-(2- - -6- -thiazol-5- -amit ¢l
127 [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit clia 4973 1,22 L1

axit 2,3-Dimetyl-3H-imidazol-4-sulfonic
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20602

[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit ciia

128 axit 2-Me‘Fy1-2H-pyrazol-3-sulfonic 483,26 132 0.3
129 E};i(tZI?Itxf;?ll:cilg?;;?zz-gI_yif);}{%;t:ii?zol-S—ylmetyl]-amit cua 483,24 1,29 0.9
0 e o s Ssimevtramicein |y sy | s | o
2 [ZE e dromanoon imolssimebikamiteis| a7 1| o
3 [ ooy oSk |y o |1 | o
134 Ei—}fﬁzl;;izxgroman-@yldxyjéthiazol-S—ylmetyl]-pyridin-- 430,29 L1 02
35 [y imenl) 3-C-phnt shomn
137 1,3-Dimetyl-1H-pyrazol-4-ylmetyl)-[2-(2-phenyl-chroman- 447,33 L12 0.4

6-yloxy)-thiazol-5-ylmetyl]-amin
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(1,5-Dimetyl-1H-pyrazol-4-ylmetyl)-[2-(2-phenyl-chroman-

138 6-yloxy)-thiazol-5-ylmetyl]-amin 447,33 L12 0,3
1-etyl-3-metyl-1H-pyrazol-4-ylmetyl)-[2-(2-phenyl-

139 chroman-6-yloxy)-thiazol-5-ylmetyl]-amin 461,36 L13 6,5

140 5-metyl-{soxazol-3-ylmetyl)-.[2-(2-phenyl-chroman-6- 4343 115 02
yloxy)-thiazol-5-ylmetyl]-amin

141 2,5-D1met){l-2H-pyrazol-3-ylm'etyl)-[2-(2-pheny1-chroman- 44733 113 04
6-yloxy)-thiazol-5-ylmetyl]-amin

142 [2-(2-pheny1-chroman-6-.yloxy)-th1azol-5-ylmetyl]-(3- 44736 113 0.3
pyrazol-1-yl-propyl)-amin

-Di 7]- imidin-2- N-[2-(2- - -

143 4,6 Dlmet).l pyrimidin-2 ylmet.yl) [2-(2-phenyl-chroman 459,35 1,15 6.5
6-yloxy)-thiazol-5-ylmetyl]-amin
6,7-Dihydro-5H-thiazolo[3,2-a]pyrimidin-3-ylmetyl)-[2-(2-

144 phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amin 49133 1 511 4.8

145 2-m0rphol1n-4-yl-py.r1d1n-3-ylmetyl)-[2-?2—pheny1- 515,32 37 0.9
chroman-6-yloxy)-thiazol-5-ylmetyl]-amin ’
2-Metyl-2H-pyrazol-3-ylmetyl)-[2-(2-phenyl-chroman-6-

146 yloxy)-thiazol-5-ylmetyl]-amin 433,32 L.12 0.2

147 1,5-Dimetyl-1H-pyrazol-3-ylmetyl)-[2-(2-phenyl-chroman- 44735 1,14 03

6-yloxy)-thiazol-5-ylmetyl]-amin
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[ 1-(1,5-Dimetyl-1H-pyrazol-4-yl)-etyij-[2-(2-phenyl-

148 chroman-6-yloxy)-thiazol-5-ylmetyl]-amin 461,36 L12 0.4
149 [F,)’Z}:g;g{l_elr_lﬁ::{l;gr-r;il{f-yloxy)-thiazo1—5-ylmetyl]-(Z- 43332 1,14 0.3
2 (e e Lt |y | e | o
53 Dt st o2 oens
154 4211 r-n(i{n[giEﬁsglei;l_y;;;?gglrga_rgf-yloxy)-thiazol~5—ylmetyl]- 4463 1,08 0.3
156 ﬁ'ff}}ﬁ?ﬁ!ﬁifi?Zffﬁf;fr}ﬁﬂi’fi?;ﬁﬁif;’f.'i}iﬁ“etyl]' 47034 | LIS |04
157 5 -({[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]- 4553 1,16 0.2

amino }-metyl)-pyridin-2-cacbonitril
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[midazo[2,1-b]thiazol-6-ylmetyl-[2-(2-phenyl-chroman-6-

158 yloxy)-thiazol-5-ylmetyl]-amin 475,29 1 114 0,3

159 Isoxazol-S-ylmetyl-[2-(2-phenyl-chroma.n-6-yloxy)-thlazol- 42028 1,15 0.1
S-ylmetyl]-amin

160 3-metyl-1.soxazol-5-ylmetyl)-.[2-(2-phenyl-chroman-6- 4343 1.16 02
yloxy)-thiazol-5-ylmetyl]-amin

161 [2—(2-911f:nyl-chroman-6~.yloxy)—th]azol-S -ylmetyl}- 431,29 L12 0.3
pyrimidin-4-ylmetyl-amin

- 1 - - - 1 1 - d - v - - - ]-

162 2-morpholin-4-yl py‘rldm 4-ylmetyl)-[2 §2 pheny! 515.4 RE 04
chroman-6-yloxy)-thiazol-5-ylmetyl]-amin
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit ciia

163 axit 1,2-Dimetyl-1H-imidazol-4-sulfonic 4973 1,26 0.4
2-(3-Metyl-2,5-dioxo-imidazolidin-1-yl)-N-[2-(2-phenyl- '

164 chroman-6-yloxy)-thiazol-5-ylmetyl]-axetamit 493,26 125 0,7
2-(2-oxo-pyrolidin-1-yl)-N-[2-(2-phenyl-chroman-6-yloxy)-

165 thiazol-5-ylmetyl]-axetamit 464,26 | 1,25 6,5
isoxazol-5-ylmetyl)-amit clia axit 4-metyl-2-(2-phenyl-

166 chroman-6-yloxy)-thiazol-5-carboxylic 448 131 0,3

167 2-clo-pyridin-4-ylmetyl)-amit cta axit 4-metyl-2-(2- 497 139 6.5

phenyl-chroman-6-yloxy)-thiazol -5-carboxylic hydroclorua
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isoxazol-5-ylmetyl)-amit clia axit 4-Metyl-2-((S)-2-phenyl-

168 chroman-6-yloxy)-thiazol-5-carboxylic 448,29 5,14 0.2
169, | oman -yt hiszok5-camorsi draclors 2| 101 | 03
170 . 6-ioxy)-higol-carborslc doclorsa || o3
1 (et 292
72 ool lamit o 2402 gy
LN e et toct viibcsiraie gl SR PES) RPER PR
o o s 25 Gt | agoan |10 | as
176 | i ehromance-yiows -thasel Scambongic 9016 | 126 | o4
177 (pyridin-4-y1metyl)-amif cla axit 4-clo-2-(2-phenyl- 03

chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua

-131-




20602

2-clo-pyridin-4-ylmetyl)-amit cia axit 4-Metyl-2-((S)-2-

178 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua 0.4

179 (pyr1d1n-4.-ylmetyl)-am1t clia axit 2-(2-o-tolyl-chroman-6- 458,07 1,08 6.5
yloxy)-thiazol-5-carboxylic

7 B . - -f la - 4 - - -C - -

180 etyl este clia axit (S)-2-{[2 ((S).Z phenyl. «,h.roman 6 45326 136 02
yloxy)-thiazol-5-cacbonyl]-amino}-propionic

181 mc?tyl es}e cla axit {[2-(.( S)-2-ph§nyl—chroman—6-yloxy)- 425,22 131 02
thiazol-5-cacbonyi}-amino}-axetic

182 metyl este clia axit 2-metyl-2-{ [2-((S)-2-pheﬁnyl-chroman—6- 453,25 135 0.6
yloxy)-thiazol-5-cacbonyl]-amino}-propionic

183 S)-3-metyl-2-{[2-((S).-2-phenyl.-chroman-6-yloxy)-thlazol- 48134 | 141 12
5-cacbonyl]-amino axit pentanoic}-metyl este .

184 metyl estg cua axit (R)-2-{[2-((.8)-2-phen.yl-f:hroman-é- 439,25 134 0.4
yloxy)-thiazol-5-cacbonyl]-amino}-propionic
metyl este cta axit (S)-1-[2-((S)-2-phenyl-chroman-6-

185 yloxy)-thiazol-5-cacbonyl]-pyrolidin-2-carboxylic 465,11 1,24 6,5
etyl este clia axit (S)-3-mety1-2-{[2-((S)-2-ph‘eny1-chroman-

186 6-yloxy)-thiazol-5-cacbonyl]-amino }-butyric 481,35 142 0,7

7 ¥ 1t 1- - VD= —chr -6- v)-
187 metyl este cua axit 1-{[2-((S)-2-phenyl-chroman-6-yloxy) 47931 138 0.6

thiazol-5-cacbonyl]-amino }-xyclopentancarboxylic
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etyl este cta axit 1-{[2-((S)-2-phenyl-chroman-6-yloxy)-

188 thiazol-5-cacbonyl]-amino}-xyclopropancarboxylic H 465,31 1,35 0.6
etyl este cda axit (1R,2S)-2-{[2-((S)-2-phenyl-chroman-6-

189 yloxy)-thiazol-5-cacbonyl]-amino}-xyclohexancarboxylic H 507,38 1,43 0.6

190 axit {Metyl-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5- u 42596 127 0.9
cacbonyl}-amino}-axetic ’ ’ ’

191 axit (S)-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5- q 42526 | 128 0.6
cacbonyl]-amino}-propionic ’ ’ ’

192 axit {[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5- 0 41195 195 6.5
cacbonyl]-amino}-axetic ’ ’ ’

193 axit 2-metyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol- q 43912 | 1.18 0.6
S-cacbonyl]-amino }-propionic ’ ’ ’

194 axit (R)-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5- u 1512 | 116 0.7
cacbonyl]-amino}-propionic ’ ’ ’
axit 1-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-

195 cacbonyl]-amino}-xyclopentancarboxylic H 465,12 1 1,21 0,7
axit (S)-3-metyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-

196 thiazol-5-cacbonyl]-amino }-pentanoic H 467,17 1,24 6,5
197 axit (S)-3-metyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)- u 453,14 121 0.6

thiazol-5-cacbonyl]-amino }-butyric
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axit {4-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-

phenyl-chroman-6-yloxy)-thiazol-5-carboxylic

198 cacbonyl]-piperazin-1-yl}axetic H 480,16 1,05 1,3
9 LS 2abemeoman o ety | e | g
20 PUARIS RS 2t ciomn toko sty g | 125 | o
2o (bbbl 2 ©2 |y s | s | s
an (S22t rommentontintosi2 |y o | e |0
s [t a2 | | 12 | o
204 }igl;);/citi)liz-zeotl)ils)j:;goiie;i':i:xit 2-((S)-2-phenyl-chroman-6- H 397,03 114 0.1
s b2 et |y || o
2 [ty bt 22|y sy | | o
207 (1R,2R)-2-hydroxy-xyclohexylmetyl)-amit axit 2-((S)-2- u 465.14 1,25 6.5
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(1S,25)-1-hydroxymetyl-2-metyl-butyl)-amit cua axit 2-

208 ((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 453,15 1,24 0.4
(1R,2R)-1-hydroxymetyl-2-metyl-butyl)-amit clia axit 2- , A
209 ((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 453,29 1 1,35 0.3
[soxazol-5-ylmetyl-[2-((S)-2-phenyl-chroman-6-yloxy)-
210 thiazol-5-ylmetyl]-amin 420 1,17 0,1
211 2-clo-pyridin-4-ylmetyl)-amit cua axit 2-(2-thiophen-3-yl- 484 47 0.4
chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua > ’
isoxazol-5-ylmetyl)-amit cua axit 2-(2-thiopheh-3-yl-
212 chroman-6-yloxy)-thiazol-5-carboxylic 440 445 0,3
4-Metyl-piperazin-1-yl)-[2-((S)-2-phenyl-chroman-6-
213 yloxy)-thiazol-5-yl]-metanon hydroclorua 436 4.4 4.8
214 morpholm-4~yl-[2--((S)-Z-phenylfchroman-6-y10xy)-th1azol- 493 4,57 6.5
5-yl]-metanon
2-clo-pyridin-4-ylmetyl)-amit cua axit 2-(2-o-tolyl-
215 chroman-6-yloxy)-thiazol-5-carboxylic 4922 4.7 1.0
[2-(2-ox0-imidazolidin-1-yl)-etyl]-amit ctia axit 2-(2-o-
216 tolyl-chroman-6-yloxy)-thiazol-5-carboxylic 479,29 | 4.35 0,3
217 isoxazol-5-ylmetyl)-amit cta axit 2-[2-(2,5-Diflo-phenyl)- 470 1,83 02

chroman-6-yloxy]-thiazol-5-carboxylic
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metyl este cua axit 2-metyl-3-phenyi-2-{[2-((S)-2-phenyl-

218 chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-propionic H 329,09 1,31 2,5
9 . e I f)- ; Do o .

219 etyl este cua axit (S) 3 phenyl-2-{[2-((S) 2. phenyl o H 529,08 131 48
chroman-6-yloxy)-thiazol-5-cacbonyl}-amino }-propionic
metyl este cla axit (S)-3,3-Dimetyl-2-{[2-((S)-2-phenyl-

220 chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-butyric H 481,13 1.3 - 06
metyl este cta axit 1-[2-((S)-2-phenyl-chroman-6-yloxy)-

221 thiazol-5-cacbonyl]-4-triflometyl-pyrolidin-3-carboxylic H 533,04 1,27 0,3
metyl este cta axit (1R,2S,5S)-3-[2-((S)-2-phenyl-chroman-

222 |6-yloxy)-thiazol-5-cacbonyl]-3-aza-bixyclo[3.1.0]Thexan-2- H 477,09 1,25 0,9
carboxylic
metyl este cla axit (S)-4,4-dimetyl-1-[2-((S)-2-phenyl-

223 |chroman-6-yloxy)-thiazol-5-cacbonyl]-pyrolidin-2- H 493,25 1,41 1,3
carboxylic
metyl este cua axit 4-Metyl-1-[2-((S)-2-phenyl-chroman-6- -

224 yloxy)-thiazol-5-cacbonyl]-pyrolidin-3-carboxylic H 479,22 1,37 0,3
metyl este cla axit 3-metyl-1-[2-((S)-2-phenyl-chroman-6-

225 yloxy)-thiazol-5-cacbonyl]-pyrolidin-3-carboxylic H 479,25 1,37 6,5
metyl este cua axit (2R,3S)-2-hydroxy-5-metyl-3-{[2-((S)-2-

226 |phenyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino}- H 511,29 1,38 0,7

hexanoic
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etyl este cia axit (3S,4S)-5-xyclohexyl-3-hydroxy-4-{[2- 30%
227 |((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-cacbonyl]}- 579,33 1,46
amino }-pentanoic (D
. . 46%
tert-butyl este cia axit (R)-4-metyl-2-{[2-((S)-2-phenyl- .
228 . . . 523,32 | 1,48
chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-pentanoic (D)
, . 44%
tert-butyl este clia axit (S)-4-metyl-2-{[2-((S)-2-phenyl-
229 : ) . 523,33 1,48
chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-pentanoic (0
230 etyl este cua axit 4-Metyl-2-({[g-((S)-2-phenyl-chrqman—6- 509,28 1,44 15
yloxy)-thiazol-5-cacbonyl]-amino }-metyl)-pentanoic
la axi -Di 1-2-£[2-((S)-2- -
231 metyl este cia axit 2,f1 Dimetyi-2-{[2-((S) .2 phenyl . 49527 | 144 15
chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-pentanoic
isoxazol-5-ylmetyl)-amit ctia axit 2-[2-(6-Metyl-pyridin-3-
232 yl)-chroman-6-yloxy]-thiazol-5-carboxylic 449,21 1 0.88 L>
233 axit 2-me§yl-3 -phenyl-2-{ [2-((S)-2-phenyl-ghroman-6- 515,24 1.25 48
yloxy)-thiazol-5-cacbonyl]-amino }-propionic
axit (S)-4,4-dimetyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-
234 lthiazol-5-cacbonylpyrolidin-2-carboxylic 47921 | 122 1 1.0
235 axit 4-Metyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol- 46521 118 6.5

5-cacbonyl]-pyrolidin-3-carboxylic
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axit (2R,3S)-2-hydroxy-5-metyl-3-{[2-((S)-2-pheny!-

236 chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-hexanoic 497,25 1,21 1.6

237 ax.1t (R)-4-metyl-2-{[2-((S)-2-phenyljchroman-6--yloxy)- 46724 1,24 08
thiazol-5-cacbonyl]-amino }-pentanoic

238 axit 4-metyl-2-({ [2((S)-2-phenyl-chrpman-6-yloxy)-thlazol- 48126 124 03
5-cacbonyl]-amino}-metyl)-pentanoic

. (LA 1 6-vioxy)-thiazol-

239 axit 3-metyl-1-[2 ((S) 2-phenyl chroman 6-yioxy)-thiazol 46521 118 24
S-cacbonyl]-pyrolidin-3-carboxylic

240 axit (3 S,4S)-5-xyclohexyl-S-hydrc’xy-4-1[2.-.((8)-2—phen‘yl- 55128 | 127 11
chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-pentanoic ’

s41 Pt (S)-fl—metyl-Z-{[2-(‘(8)—2-phenyl-.chroman-6-y10xy)— 46724 1,24 0.6
thiazol-5-cacbonyl]-amino }-pentanoic

242 aX}t 2,4-D1metyl-2-{[2-((S)-2-phenyl'-chroman-6-yloxy)- 481,25 1,26 0.7
thiazol-5-cacbonyl]-amino }-pentanoic
axit 1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-

243 cacbonyl]-4-triflometyl-pyrolidin-3-carboxylic >19,19 1,22 0.7

a4 ax.lt (S)-3-phenyl-2-{ [2-.((8)-2-ph'eny.l-chroman-6-yloxy)- 50123 123 0.6
thiazol-5-cacbonyl]-amino}-propionic ’

245 metyl este cia axit {[2-((S)-2-phenyl-chroman-6-yloxy)- 41128 1,01

thiazol-5-ylmetyl]-amino }-axetic

0,1
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axit {[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-

246 ylmetyl]-amino }-axetic H 397,19 L13 0.6
Tl st ieoersa e I RS R Y
i (Gt Syttt s M- Clomidn S| s o | s
250 [t s oot (@b G109 | io | s |12
21 (St Conin |y s ||
22 ply'i%?ﬂf.’i’fiﬁiﬁfgiﬁii‘éfiiﬁi‘;?_y&?{fféifs"iiféﬂiiiff ' I 4222 | 295 | 32
25 [t s g2 fopran |y | s | o
250 QLA pr DD O |y as0s9 | s | o
255 (3-aza-bixyclo[3.1.0]hex-6-yl)-amit cta axit 2-((S)-2- o 43421 114 0.3

phenyl-chroman-6-yloxy)-thiazol-5-carboxylic
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(18S,25)-2-amino-xyclopropyl)-amit cta axit 2-((S)-2-

chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua

256 phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 408,2 LI2 0.3
257 3-ammo-xyclobutyl).-amlt cua axit 2-'((8)-2-phenyl— 422,22 113 04
chroman-6-yloxy)-thiazol-5-carboxylic
258 2-{ (2-Hydroxy-Etyl)-L2-((S)-2-phenyl-chroman -6-yloxy)- 42725 1,08 0.2
thiazol-5-ylmetyl]-amino }-etanol
3)-2- , - idin-1-vD)-[2-(2-pvridin-3-yl-
| 259 (S)-2-hydroxymetyl .pyroh'(‘m11 yD)-[2-(2-pyridin-3-yl 43825 | 279 1.8
chroman-6-yloxy)-thiazol-5-yl}-metanon
. - . 38%
axit {[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazol-5-
260 . . - 412,17 | 0,95
cacbonyl]-amino}-axetic 0
9 . . _ _ _ _ ,)- . . . _ _ _
261 metyl este cua axit (25,38) 3-metyl-2-{[2 (2 pyridin-3 }’l 482,26 1,22 3.1
chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-pentanoic
etyl este cia axit (S)-3-phenyl-2-{[2-(2-pyridin-3-yl-
262 chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-propionic 330,27 1,24 0.8
etyl este clia axit (S)-3-metyl-2-{[2-(2-pyridin-3-yl-
263 chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-butyric 482,26 1,22 25,2
metyl este clia axit (S)-3,3-Dimetyl-2-{[2-(2-pyridin-3-yl-
264 chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-butyric 482,25 | 3.84 3.1
265 (3-amino-xyclobutyl)-amit cua axit 2-(2-pyridin-3-yl- 432 0.87 73
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2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-

yloxy)-thiazol-5-cacbonyl]-amino}-propionic

266 . H 383,2 1,08 0,1
amino }-etanol
(18,28)-2-amino-xyclopropyl)-amit ctia axit 2-(2-pyridin-3-
267 yl-chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua H 409,17 10,86 0.6
268 3-aza-bixyclo[3.1 .the}.<-6-y1)-amlt cua axit 2-(2-pyridin-3- q 43518 | 0.88 2.5
yl-chroman-6-yloxy)-thiazol-5-carboxylic
1 269 (3S,4S)-4-met0xy-pyro}1d111-3-yl)--amlt ?xn 2-(2-pyridin-3- H 453,19 0.9 2.6
yl-chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua
270 axit (2S,3$)-3-metyl-2-{[2-(2-pyr1d1n-3-y1-9hr0man-6- o 46823 112 125
yloxy)-thiazol-5-cacbonyl]-amino }-pentanoic
271 ax.lt (S)-3 -phenyl-2-{[2-.(2-pyr1d1r.1-3-‘yl-chroman-6-yloxy)- u 502,22 113 121
thiazol-5-cacbonyl]-amino }-propionic
axit (S)-3-metyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-
272 lthiazol-5-cacbonyl]-amino}-butyric Ho| 4420 108 | 156
axit (S)-3,3-Dimetyl-2-{[2-(2-pyridin-3-yl-chroman-6-
273 yloxy)-thiazol-5-cacbonyl]-amino}-butyric H 467,89 L13 10,1
2-metyl-pyridin-4-ylmetyl)-amit axit 2-((S)-2-phenyl—
_274 chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua O 458 96 0.4
275 metyl este cta axit (R)-2-{[2-(2-pyridin-3-yl-chroman-6- u 44022 1,08 3.1
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etyl este cta axit (S)-2-{[2-(2-pyridin-3-yl-chroman-6-

phenyl-chroman-6-yloxy)-thiazol-5-yl]-metanon

276 yloxy)-thiazol-5-cacbonyl]-amino}-propionic 454,24 1 L13 0.4
. " N-amit ot o i a

277 1so‘xgzofl‘ 5-ylmetyl)-amit cta ax1t.2 hydroclorua [2 (6-clo 469,13 126 2.0
pyridin-3-yl)-chroman-6-yloxy]-thiazol-5-carboxylic
2-clo-pyridin-4-ylmetyl)-amit cia axit 2-hydroclorua -[2 .

| 278 (6-clo-pyridin-3-yl)-chroman-6-yloxy]-thiazoi-5-carboxylic >13,12 1.3 1.3

279 (2-etyl dxmetylmmo)-'amlt cla axit 2-'(.(8)-2-phenyl- 46839 | 1.13 6.5

chroman-6-yloxy)-thiazol-5-carboxylic
. . o 38%
4-isopropyl-phenyl)-amit ctia axit 2-((S)-2-phenyl-

280 . ) 471,19 | 1,47
chroman-6-yloxy)-thiazol-5-carboxylic 0

281 2-((S)-2-phenyl-chroman-6-yloxy)-th1azol-5-carboxyhc 39516 | 136 0.6
propylamit

-Di -pi in-1-y1)-[2-((S)-2- - -6-

282 3,3 Dlmc?tyl piperazin-1-yl)-[2-((S)-2-phenyl-chroman-6 450,2 113 12
yloxy)-thiazol-5-yl]-metanon ’
3a8,6aS)-Hexahydro-pyrolo[3,4-b]pyrol-1-yl-[2-((S)-2-

283 |phenyl-chroman-6-yloxy)-thiazol-5-yl]-metanon 448,22 | 1,01 0,6
hydroclorua
(S)-2-amino-xyclopropyl)-amit cua axit 2-((S)-2-phenyl-

284 chroman-6-yloxy)-thiazol-5-carboxylic hydroclorua 408,2 ! 0,2

285 [(3R,4R)-4-Metyl-3-metylamino-piperidin -1-yl)-[2-((S)-2- 464,26 1,02 0,9
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hydroclorua

2-Dimetylaminometyl morpholin-4-yl)-[2-((S)-2-phenyl-

286 chroman-6-yloxy)-thiazol-5-yi]-metanon 480,2 3,53 L5
NPT it of Ny i
287 (piperidin -2 ylmetyl). amit clia axit /_.((S) 2-phenyl 450,22 114 6.5
chroman-6-yloxy)-thiazol-5-carboxylic
88 [2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-yl]-piperidin - 42123 127 04
1-yl-metanon
289 3—am1n0-.propyl)-am1t cua axit 2-((S)-2-phenyl-chroman-6- 45414 | 0,98 03
yloxy)-thiazol-5-carboxylic
290 2,7-D1azrfl-sp1ro[4,5]d-2-yl)-[2-((S)-2-phenyl-chroman-6- 47585 1 0.6
yloxy)-thiazol-5-yl]-metanon
291 2-amm0r316tyl-pyrohd1n-1-yl)-[2-((8)—2-phenyl-chroman-6— 43621 114 0.4
yloxy)-thiazol-5-yl]-metanon
U ]I Io((S)0 ) "
299 3-amino pyrohdm 1-yD-[2-((S)-2-phenyl-chroman-6 2218 | 5.1 03
yloxy)-thiazol-5-yl]-metanon
(1R,2R,385,4S)-3-aminometyl-bixyclo[2.2.1]hept-2-yl)-amit
293 axit 2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic 476.25 1 L17 1.0
294 metyl este clia axit {[2-(2-phenyl-chroman-6-yloxy)-thiazol- 425.1 131 02

S-cacbonyl]-amino }-axetic
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2-hydroxy-etyl)-amit cia axit 2-(2-phenyl-chroman-6-

295 yloxy)-thiazol-5-carboxylic 397,08 1 1,25 0.4

296 3—(3,5-D1me?tyl-xsoxazol-4-_)/1)-N—'[2~((S).-2~phenyl—chroman— 490,18 132 0.4
6-yloxy)-thiazol-5-ylmetyl]-propionamit
IN-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-3-

297 (1,3,5-trimetyl-1H-pyrazol-4-yl)-propionamit 303,21 1,26 L1

598 ((R)-3 —hyflroxy-pyrohdm— 1-yl)-[2-(2-phenyl-chroman-6- 02312 | 126 0.6
yloxy)-thiazol-5-yl]-metanon

299 Zthydroxy--etyl)-al.mt axit 2-(2-o-tolyl-chroman-6-yloxy)- 41127 | 128 0.4
thiazol-5-carboxylic

300 (R)-3 -hyfiroxy-pyrohdm- 1-yl)-[2-(2-0-tolyl-chroman-6- 437,17 13 : 02
yloxy)-thiazol-5-yl]-metanon

isoxazol-5-ylmetyl)-amit cua axit 2-[2-(4-metansulfonyl-

301 phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic >12,15 L19 6,9
2-Amino-N-[2-((S)-2-phenyl- -6- -thiazol-5-

300 P Amino-N-[2 ((‘S) 2-phenyl-chroman-6-yloxy)-thiazol-5 396,13 112 0.4
ylmetyl]-axetamit

303 S)-Z-ammo-N-[‘2-((S)'-2-phenyl-chroman-6-yloxy)-thlazol- 410,15 1,14 03
S-ylmetyl]-propionamit

304 S)-2-amino-3-phenyl-N-[2-((S)-2-phenyl-chroman-6- 486.2 118 1.9

yloxy)-thiazol-5-ylmetyl]-propionamit
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2,3-dihydroxy-propyl)-amit ctia axit 2-(2-phenyl-chroman-

305 6-yloxy)-thiazol-5-carboxylic 427,13 123 0.3
s oot ese ot (D 0 sroteomn6sio |y gris | 1o | oo
7 o s bt (@ pmtehomn o) |y s |1 |0
308 itgclbe;rtl(; lc]L_I:I fﬁig }:{-[i-(gi—ghenyl-chromané-yloxy)-thiazo1-5- 439,13 1,34 0.2
09 (i ani a2 P25
0 (Felomridn e b 22y -
311 i;i i[i;)(i—é;zigiyl-chroman-6-yloxy)-thiazol-5-ylmetyl]- 383.2 333 0.1%
312 l;lli-)(éi}_lt};lrlzzi-se_tzgiir;l; i(;fla axit 2-(2-phenyl-chroman-6- 44121 11 0.1%
313 tﬁ}ll-il;/zlz‘;}-/é-gil}])if;i;r;(l);lyl)-[2-(2-phenyl—chroman-6-yloxy)- 4362 113 0.4
314 morpholin-4-yl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5- 423,16 133 0.1

yl]-metanon
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xyclopropylamit ctia axit 2-(2-phenyi-chroman-6-yloxy)-

315 thiazol-5-carboxylic K 393.3 1.2 0,0
316 [yZl-_Ei-eIz::(r)lr)l/l-chroman-6-yloxy)-thiazol-S -yl]-piperidin -1- H 01,18 1.4 0.5
317 t;z%l:gﬁ ccﬁa axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5- o 409,18 1.4 0.1
318 g(:l;lzl(t))lf-l;a-lrcr;fb?;e; ﬁ)éit 2-(2-phenyl-chroman-6-yloxy)- K 409,34 1,25 0.1
s [0 |y | | g
190 {i?g;g]]a-);lir:rlé gi;l?;(it 2-(2-phenyl-chroman-6-yloxy)- i 395,15 137 03
31 p;x:zgzéir}?}]"; ic(::ﬁa axit 2-(2-phenyl-chroman-6-yloxy)-thiazol- i 395,22 136 04
i [ miit ) sl cin w200y s | |
o [Fosdmsiiombh el o220 |y a4 | oo
394 isoxazol-5-yimetyli)-amit cua axit 2-[2-(2-Etyl-phenyl)- q 462, 138 6.5

chroman-6-yloxy]-thiazol-5-carboxylic
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2-hydroxy-etyl)-amit clia axit 2-((R)-2-o-tolyl-chroman-6-

chroman-6-yloxy)-thiazol-5-carboxylic

325 yloxy)-thiazol-5-carboxylic 411,16 L15 0,2
396 ;;};);]%E?;z;e;ils):gggoiiﬁia;xit 2-((S)-2-o-tolyl-chroman-6- 411,16 115 0.1
s paghemamar R ag | s | o
329 [212);52{;;(;;}:;?;:;%?:&1oxy)—thiazol-S-ylmetyl]-amit cua 4482 121 0.6
330 [;r_c;};z/;ir;}i/tlizﬁa axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol- 40927 1,25 0.3
339 It)}rl?fz}gf_?_ié :r?; z;i‘it:-metyl—2-(2-0-t01yl-chroman-6-yloxy)- 42327 127 10,0
334 isoxazol-5-ylmetyl)-amit cla axit 4-metyl-2-(2-o-tolyl- 462,18 1,36 6.5
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2-hydroxy-etyl)-amit cla saxit 4-metyl-2-(2-o-tolyl-

335 chroman-6-yloxy)-thiazol-5-carboxylic 425,17 1,3 0.3
336 (R)-3-hydroxy-pyrol.1dm—1-yl)-[4-metyl-2-(2-0-tolyl- 45121 127 0.6
chroman-6-yloxy)-thiazol-5-yl]-metanon
- -etyl)-amit cha axit 2-[2-(2.6-Di - -
337 2-hydroxy-etyl) amit cia axit 2-[2 (,__,6 Dimetyl-phenyl) 425,15 1,29 76
chroman-6-yloxy]-thiazol-5-carboxylic
. S ot T e Ty i ] "
338 dlmetylarr}lt cua axit 2-[2 §~,6 Dimetyl-phenyl)-chroman-6 40921 126 8.7
yloxy]-thiazol-5-carboxylic
339 Pmit clia axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5- 353,15 1.25 0.4
carboxylic
340 S?-2-ammo—3-hydroxy-.N-[2-(2-phenyl-chroman—6-yloxy)— 426,16 1,09 0.9
thiazol-5-ylmetyl]-propionamit hydroclorua
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua
341 axit (S)-pyrolidin-2-carboxylic hydroclorua 436,19 | 5,11 0.9
349 2—hydroxy-etyl)-am1‘F clia axit 2—[2-(5.-ﬂo-2-metyl-phenyl)- 429,16 127 0.4
chroman-6-yloxy]-thiazol-5-carboxylic
. 9 . _ ~ _ _?- _ _ A
343 propylamyc cla axit 2-[2 (§ flo-2-metyl-phenyl)-chroman-6 4272 138 6.5
yloxy]-thiazol-5-carboxylic
344 isoxazol-5-ylmetyl)-amit cua axit 2-[2-(5-flo-2-metyl- 466,17 | 134 0.8

phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic
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mudi dinatri mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-

343 thiazol-5-cacbonyl]-amino}-etyl)este clia axit phosphoric 4OL19 1 4,36 0,07

346 N-[2-§2.-phenyl-chrom:cln-6-yloxy)-thlazol-S -ylmetyl]-2- 450,04 1 0.17
pyrolidin-1-yl-axetamit hydroclorua
[2-(2-0x0-imidazolidin-1-yl)-etyl]-amit cla axit 2-[2-(2,6-

347 Dimetyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic 488,29 1,07 L3

348 dlmetylarr'ut axit 2-[2-(5-ﬂ.o-2-metyl-phenyl)-chroman-6- 413,15 1.35 0.64
yloxy]-thiazol-5-carboxylic
[2-(2-ox0-imidazolidin-1-yl)-etyl]-amit cta axit 2-[2-(5-flo-

349 2-metyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic 497,18 1,27 0,20

350 2-hydrox.y-etyl)-am1t cua.axxt 2-((S)-2-phenyl-chroman-6- 397,06 126 0.12
yloxy)-thiazol-4-carboxylic

351 prf)pylamlt cua ax1? 2-((S)-2-phenyl-chroman-6-yloxy)- 395,07 138 0.11
thiazol-4-carboxylic .
[2-(2-0x0-imidazolidin-1-yl)-etyl]-amit cua axit 2-((S)-2-

352 phenyl-chroman-6-yloxy)-thiazol-4-carboxylic 465,08 1,26 0,21

isoxazol-5-ylmetyl)-amit cta axit 2-((S)-2-phenyl-
353 chroman-6-yloxy)-thiazol-4-carboxylic BLIT 417 0,092
354 2-hydroxy-propyl)-amit cua axit 2-(2-phenyl-chroman-6- 41122 | 114 0.16

yloxy)-thiazol-5-carboxylic
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2-hydroxy-xyclopentyl)-amit clia axit 2-(2-phenyl-

355 chroman-6-yloxy)-thiazol-5-carboxylic 437,29 L17 0,25
356 [T e isban eam ey | gssos | 120 | o
157 [y shlyani i 20 e 2ol
350 (s St ami s ot 20 mety 2 b
30 (e AL DLt s O 2o g | 12s |1
S0 [0yt et 2422 iy
61 [l it st s 2 ot
s [Fem I i s T | s |12 |1
367 (sl i e phens
364 2-hydroxy-etyl)-bamit cla axit 2-(3-metyl-2-phenyl- 411,06 13 0,96

chroman-6-yloxy)-thiazol-5-carboxylic

-150-




20602

2-etyl-2H-pyrazol-3-ylmetyl)-amit cta axit 2-[2-(3-flo-2-

365 metoxy-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic K 209,07 1 1,35 0,55
isoxazol-5-ylmetyl)-amit cua axit 2-[2-(3-flo-2-metoxy-

366 phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic ! 482,11 | 4,84 0,18
2-hydroxy-etyl)-amit cta axit 2-[2-(3-flo-2-metoxy-

367 phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic K 445,04 1,28 0,27

(1) Su trc ché theo % tai 30 uM; tri s6 IC s khong xac dinh
Dit liéu NMR ctia hop chét minh hoa.
Vidu?2

! H-NMR (400 MHz): & (ppm) = 9,29 (t, 1H), 7,95 (s, 1H), 7,30-7,50 (m, 5H),
7,20 (m, 1H), 7,15 (dd, 1H), 6,95 (d, 1H), 5, 18 (dd, 1H), 4,60 (d, 2H), 4,05 (t, 2H), 2,90-
3,07 (m, 3H), 2,71-2,81 (m, 1H), 2,62-2,70 (m, 2H), 2,15-2,25 (m, 1H), 1,95-2,07 (m,
1H).

Vidu 14

I H-NMR: & (ppm) = 8,72 (t, 1H), 7,89 (s, 1H), 7,30-7,48 (m, 5H), 7, 27 (s, 1H),
7,20 (m, 1H), 7,14 (dd, 1H), 6,93 (d, 1H), 5,17 (dd, 1H), 4,19 (d, 2H), 3,69 (s, 3H), 2,95-
3,07 (m, 1H), 2,72-2,80 (m, 1H), 2,20 (s, 3H), 2,15-2,22 (m, 1H), 1,95-2,07 (m, 1H).

Vidu 39

I H-NMR: & (ppm) = 9,20 (t, 1H), 8,86 (d, 1H), 7,98 (s, 1H), 7,39-7,50 (m, SH),
7,30-7,38 (m, 2H), 7,20 (m, 1H), 7,15 (dd, 1H), 6,93 (d, 1H),5, 15 (dd, 1H), 4,48 (d, 2H),
2,95-3,07 (m, 1H), 2,72-2,82 (m, 1H ), 2,15-2,22 (m, 1H), 1,95-2,07 (m, 1H).
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Vidy 125

I H-NMR: & (ppm) = 7,90 (t, 1H), 7,30-7,50 (m, SH), 7,10 (s, 1H), 7, 07-7,00 (m,
2H), 6,93 (d, 1H), 5,15 (dd, 1H), 4,05 (m, 2H), 3,65 (s, 3H), 2,95-3,07 (m, 1H), 2,73-2,82
(m, 1H), 2,33 (s, 3H), 2,20 (s, 3H ), 2,15-2,25 (m, 1H), 1,95-2,08 (m, 1H).

Vidy 134

I H-NMR: & (ppm) = 9,60-9,25 (brs, 2H), 8, 70-8,60 (m, 2H), 7,52-7,30 (m, 8H),
7,15 (s, 1H), 7,15-7, 08 (m, 1H), 6,93 (d, 1H), 5,15 (dd, 1H), 4,38 (s, 2H), 4,22 (s, 2H),
3,05-2,95 (m, 1H), 2,80-2,70 (m, 1H), 2,23-2,15 (m, 1H), 2,05-1,95 (m, 1H).

Vi du 321

! H-NMR: & (ppm) = 8,49 (t, 1H), 7,87 (s, 1H), 7,30-7,50 (m, SH), 7,18 (m, 1H),
7,13 (dd, 1H), 6,93 (d, 1H), 5,18 (dd, 1H), 3,10-3,20 (m, 2H), 2,95-3,07 (m, 1H), 2,72-
2,80 (m, 1H), 2,15-2,22 (m, 1H), 1,97-2,07 (m, 1H), 1,45-1,55 (m, 2H), 0,87 (t, 3H).

Viduy 326

I'H-NMR: & (ppm) = 8,52 (t, 1H), 7,90 (s, 1H), 7,43 (m, 1H), 7,19-7,28 (m, 4H),
7,13 (m, 1H), 6,91 (d, 1H), 5,29 (d, 1H), 4, 75 (t, 1H), 3,45-3,50 (m, 2H), 3,22-3,30 (m,
2H), 3,03-3,10 (m, 1H), 2,80-2,86 (m, 1H), 2,36 (s, 3H), 2,12-2,20 (m, 1H), 1,89-1,99
(m, 1H).

Vidu 329

I H-NMR: & (ppm) = 9,6 (s, 1H), 8,74 (s, 1H), 7,35-7,48 (m, 1H), 7,00-7,30 (m,
7H), 6,82-6,95 (m, 1H), 5,20-5,33 (m, 1H), 4.40-4,55 (m, 2H), 2,95-3,10 (m, 1H), 2,70-
2,86 (m, 1H), 2,35 (s, 3H), 2,10-2,20 (m, 1H), 1,85-2,00 (m, 1H).

Vidu 345
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! H-NMR (400 MHz, D20): & (ppm) = 7,73 (s, 1H), 7,41-7,49 (m, 1H), 7,20-7,30
(m, 3H), 7,10-7,13 (m, 1H ), 7,02-7,08 (m, 1H), 6,87 (d, 1H), 5,33 (dd, 1H), 3,77-3,85
(m, 2H), 3,40-3,48 (m, 2H), 2,95-3,07 (m, 1H ), 2,75-2,85 (m, 1H), 2,30 (s, 3H), 2,10-
2,20 (m, 1H), 1,97-2,10 (m, 1H).

Vi du vé dugc phém
A) Phuong phép thir nghiém xac dinh hoat tinh (¢ ché NCX1

Chét trao dbi natri/canxi NCX1 c¢6 thé van chuyén ion canxi va ion natri qua
mang té bao. Van chuyén 1 sy trao ddi Ca®* va Na* theo hai hudng tuy thudc vao dién
thé mang té bao va gradien ion. Theo huéng diu tién, duoc goi 1a "ché do chuyén tiép"
hodc "ché d6 dua canxi ra", Ca* duogc van chuyén ra khoi té bao va Na* duge van chuyén
vao trong té bao. O hudéng khac, dugce goi 1a "ché do dao nguoc" hodc "ché do dua canxi
vao", cac huéng van chuyén 1a nguoc lai. Tac dong cua hop chit theo sang ché trén
NCX1 dugc x4c dinh trong céc té bio CHO On dinh biéu hién NCX1 & ngudi (ky hiéu
gen SLC8AIL; xem, WO 2009/115238). Thir nghiém la trén co s& viéc theo ddi néng do
Ca®" n6i bao bang cach st dung loai thuéc nhuém huynh quang nhay canxi dugc phat
hién bang thiét bi doc dia tao hinh anh x4ic dinh ham luong flo FLIPR (Fluorimetric

Imaging Plate Reader, Molecular Devices).
Quy trinh thir nghiém - Ché d6 dao nguoc

Thir nghiém 13 trén co s& viée theo ddi nong do Ca* ndi bao bang cach st dung
thuéc nhudém nhay canxi Fluo-4. Cac t& bao CHO bidu hién NCX1 dugc nap véi thudce
nhudm nhudm axetoxymetyl este Fluo-04:00 (Invitrogen, F14202), dugc phan cit trong
té€ bao béng hoat tinh estaraza dé tao ra loai dugc nap khong chira Fluo-4. Sau thoi gian
trudc khi U voi hop chit kiém tra, Gramicidin (Sigma, G5002) dugc thém vao.
Gramicidin 12 thé mang ion cho Na* diéu chinh ting ion Na* noi bao. Do d6, ion Na* ndi
bao duoc trao d6i véi ion Ca2* ngoai bao (dong Ca?*, ché d6 dao nguoc). Su ting muc
ion Ca?* ndi bao duge phat hién bang cach do huynh quang cia Fluo-4 & budc song 520
nm bang thiét bi FLIPR.
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No6i chung, d6i voi thir nghiém van chuyén ché @ nguoc 18000 t€ bao mdi giéng
ciing dwgc cdy vao vi dia 96 giéng (Corning COSTAR 3904) va i qua dém trong mdi
trudong nudi cdy (1X Nut Mix F12 (Ham) (Gibco, 21, 765-029), 10% (v/v) trong huyét
thanh thai bé (PAA Gold, A15-649); 450 mg/ml Geneticin (Gibco, 10,131-027)). Tong
luong 100 ml méi truong mdi giéng ciing duoc sit dung. Dé chudn bj thir nghiém FLIPR,
mbi trudng nudi cdy dwogc loai bo tir cac tAim va 100 ml dung dich thudc nhudm (2 uM
Fluo-4:00; 0,02% (v/v) Pluronic F-127 (20%, Invitrogen, P3000MP); 0,1% (v/v) dung
dich albumin & bo (30% (v/v), Sigma, A9205) trong dung dich dém thir nghiém (133,8
pM NaCl (Sigma, S5886); 4,7 uM KCI (Sigma, P3911); 1,25 uM MgCl, (Merck,
1.05833.0250); 3,5 uM CaCl> (Merck, 1.02083.0250), 5 uM glucoza (Sigma, G7021), 10
uM Hepes (Sigma, H4034); 0,01% (v/v) Pluronic F-127 (5%, Sigma, P2443); 2,5 uM
Probenecit (Maybridge, SB00915EB), pH 7,4) dwoc thém viao mdi giéng. Cac dia duge u
trong béng tdi & nhiét d6 phong trong 80 phit. Sau thoi gian U, dung dich thuc nhuém
duoc loai bod va cac giéng dwoc rira v6i 100 pl dung dich dém trong thir nghiém.

Sau d6, 80 ul dung dich hop chét thir nghiém trong dung dich dém thir nghiém véi
céc nong d§ khac nhau dugc thém vao cac giéng. Céc dia duge u & 16°C trong 45 phut.
Trong khi d6 dung dich 60 pM cua Gramicidin trong dung dich dém thir nghiém (4°C)
dwoc diéu ché va dwoc luu trit trong cac giéng cua vi dia 96 giéng (vi dia 96 giéng,
polypropylen, hinh chit U (Greiner Bio-on, 650,201)) & 4°C cho dén khi phép do dugc
bat dau. Pidu chinh huynh quang duge thuc hién tai 240 diém do v6i khoang thoi gian do
2gidy. Sau khi diém do thi nam, 40 ml dung dich Gramicidin dwoc thém vao mdi giéng
cua cac dia thir nghiém dé tao ra nff)ng d6 Gramicidin cudi 1a 20 uM. DPdi véi viéc xac
dinh tri s6 tri s6 ICso huynh quang t6i thiéu dwgc trir vao tri sd huynh quang ti da cho tat
ca cac diém do. P& xéac dinh tri s6 IC so thong qua sy tc ché ty 18 phan trim coa dong
Ca?* vao c4c té bao (ché do dao nguoc) bi anh hudng bdi hop chat thir nghiém duge thuc
hién trong Biost@ Speed 2.0. Két qua thu duge v6i hop chét theo sang ché duge thé hién
trong Bang 1. '

Quy trinh thir nghiém - Ché d6 chuyén tiép
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Thir nghiém trén co s& viée theo ddi clia ndng d6 Ca?* ndi bao béng cach str dung
kit thir nghiém PBX Calcium Assay Kit tir BD (Becton, Dickinson va Company) véi
thuéc nhudm chi thi canxi 51-9000177BKa (BD, 640177). Cac té bao CHO biéu hién
NCX1 dugc nap véi thude nhudm, va sau thoi gian trude khi 4 véi hop chét kiém tra,
Tonomycin (Calbiochem, 407.950) dugc thém vao. Ionomycin 14 thé mang ion cho ion
Ca®* ma diéu chinh ting ion Ca?* ndi bao. Do d6, ion Ca?* ndi bao duoc trao ddi véi ion
Na" ngoai biao (Ca?" ra, ché do chuyén tiép). Sur giam ion Ca2* ndi bao dwoc phat hién
bang cach do huynh quang ctia thuéc nhudém chi thi canxi & budc séng 520 nm bang thiét
bi FLIPR.

N6i chung, twong tu nhu d6i v6i ché do nguoc, d6i véi thir nghiém van chuyén
ché d6 trén day, 18000 té bao trén day ciing duoc céy vao dia cyc nho 96 giéng (Corning
COSTAR 3904) va i qua dém trong méi trudng nudi cdy (xem, trén déy). Téng lwong
100 pl méi trudng trén mdi giéng ciing dwoc sir dung. D& didu ché thur nghiém FLIPR,
mdi trudng nudi cly dugce loai bo tir cac dia va 100 ml dung dich dém thi nghiém (133,8
uM NaCl (Sigma, S5886); 4,7 uM KCI (Sigma, P3911); 1,25 uM MgCl, (Merck,
1.05833.0250); 3,5 uM CaCl, (Merck, 1.02083.0250); 5 uM glucoza (Sigma, G7021), 10
uM Hepes (Sigma, H4034), pH 7.4)) dwgc thém vao mdi giéng trong bude ria. Dung
dich dém thir nghiém duoc loai bd, va 100 ml dung dich hgp chét thir nghiém trong dung
dich dém thir nghiém v&i cac ndng do khac nhau duge thdm vao cac giéng. Hon nita, 100
ml dung dich thudc nhudm (0,09% (v/v), thubc nhudm chi thi canxi, 9,1% (v/v) chét ting
cuong tin hiéu (tr PBX Calcium Assay Kit), trong dung dich dém thir nghiém) dugc
thém vao moi giéng. Cac dia duoc 0 trong bong t6i & nhiét do phong trong 60 phut.
Trong khi d6 dung dich Ionomycin 10 uM trong dung dich dém thir nghiém (con chira
0,05% huyét thanh thai nhi bé (xem, trén day), 4°C) duoc diu ché va dwoc Iwu trir trong
cac giéng cua dia cuc nho 96 giéng (dia cuc nhod 96 giéng, polypropylen, hinh chit U
(Greiner Bio-on, 650201)). Piéu chinh huynh quang dugc thuc hién tai 60 diém do véi
khoang thdi gian do 2gidy. Sau diém do thtr nam, 50 pl dung dich Ionomycin dugc thém
vao timg giéng ctia cc dia thir nghiém d& tao ra ndng do TIonomycin cudi 2uM. Déi véi

viée x4c dinh tri s6 ICso huynh quang t5i thiéu dwoc trir vao tri sb huynh quang t6i da cho
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15 dén 55 diém do. Viéc tinh toan cac tri s6 ICso théng qua su trc ché phdn trim cia Ca?*
ra khéi té bao (ché do chuyén tiép) bi anh hudng béi hop chit thir nghiém duge thuc hién
trong Biost@ Speed 2.0. Két qua thu duoc véi hop chét theo sang ché dwgc thé hién
trong Bang 2. "NCX1fw ICso' trong Bang 2 nghia 14 tri s§ ICso ddi véi su e chd NCX1
trong ché do chuyén tiép (trong pM (micromol/lit)).

Bang 2: Céc tri s6 ICso d6i v6i sy e ché NCX1 trong ché do chuyén tiép cua hop

chét minh hoa.

| NCX1fw | NCxifw
Viduso Viduyso
IC 50 IC 50
2 1,9 243 19% (1)
13 0,9 255 0,6
14 2,2 275 9,9
18 0,6 299 0,6
20 1,2 315 33
32 27% (1) 321 1,5
39 1,2 325 26% (1)

-156-



20602

58 8,3 326 0,2
59 0,2 327 3,0
103 3,1 329 2,5
125 20% (1) 330 0,35
134 2,6 334 2,1
158 46% (1) 335 0,9
177 0,8 342 0,7
182 8% (1) 343 4.8,
189 17% (1) 348 48,
206 1,6 352 31% (1)
214 4,5 345 3
216 1,9
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(1) Su trc ché trong % tai 10 pM; tri s6 ICso khong duge xéc dinh
B) Phuong phép trong co thé dé x4c dinh anh huéng dén co bop tim

Chudt cai trudéng thanh Sprague-Dawley (Harlan Winkelmann, Borchen,
Germany) c6 trong lugng 340 dén 370 g duoc gdy mé bang pentobarbital (100 mg/kg 1.
p) va dugc loc v6i hon hop cia oxy (40%) va khong khi trong phong (60%) & khéi luong
dong ctia 1 ml/100 g & 60 nhip/phat. Nhiét d6 co thé duoc duy tri & 36,5 + 0,3°C véi dén
sudi am va duge theo ddi v&i cam bién nhiét tryc trang. Huyét 4p cia méu trong co thé
dugc do trong dong mach canh bang cich st dung bd chuyén hoa ap luc (Combitrans; B.
Braun Melsungen AG, Melsungen, Germany) két ndi véi may khuéch dai hinh cdu DC
(PLUGSYS/ADC Type 663; Harvard Apparatus GmbH, March-Hugstetten, Germany).
Pién tam dd dugce do theo chi I thong qua viéc dit dién cuc dudi da két nbi véi modun
theo doi nhip tim Heart-Rate-Module (PLUGSYS/HRM Type 669; Harvard Apparatus
GmbH, March-Hugstetten, Germany). Ong thong nhé bit kin diu (2 French, SPR-320;
Millar Instruments, Houston, TX, USA) dugc dat thong qua dong mach phai trong tim
that trai, va 4p sudt tm thét trai (LVP) v 4p suét cudi tAm truong (EDP) tiép tuc dwoc
do. Viéc xay dung dit li€u vé huyét dong hoc duoc tién hanh thong qua k§ thuat sd
chuyén hoéa tuong tu ctia may tinh c4 nhan bing cach sir dung phan mém Notocord (HEM
version 3.5). Su co bép (dp/dtmax) va thwr gisn (dp/dtmin) tdm that trai duoc tinh toén tir
tin hiéu LVP. Dé truyén hop chat thir nghiém theo tinh mach, tinh mach c¢b trai duoc
chuin bj va éng thong PP-50 dwoc chén vao. Hop chét thir nghiém dugc st dung bang
cach tiém nhanh tinh mach mét lidu hodc truyén tinh mach bﬁng bom ti€ém (Unita, B.
Braun Melsungen AG, Melsungen, Germany). Hop chét thir nghiém dugc hoa tan trong
hdn hop ctia Glycofurol (75%) va Cremophor (25%), va dung dich dugc tiép tuc pha
loang v4i nude cAt (1:4). Trong thir nghiém dién hinh, sb liéu lwong cua hop chét thu
nghiém dugc st dung sau d6 véi Jidu tdng dan. Y nghia théng ké cua dit liéu thu dugce véi
thudc v6i thir nghiém kiém soét, trong d6 dung mdi duwoc dung, dugc danh gia véi cac
thir nghiém ANOVA 2 chiéu (chwong trinh Everstat). Su ting co bop tim that trai (phan
trdm ting) bang hop chat minh hoa dugc thé hién trong Bang 3 so v6i d6i chimg ma trong

d6é dung méi dugc dung.
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Béng 3. Mic ting co bop tAm thét trai cia hop chéat minh hoa

) , Liéu dung Mirc ting co bop
Vi du so Che do sur dung . ,

(mg trén moi kg the trong) (%)

0,1 mg/kg 36%

299 Tiém nhanh tinh mach 0,3 mg/kg 62%
1,0 mg/kg 95%

0,1 mg/kg 28%

315 Tiém nhanh tinh mach 0,3 mg/kg 41%
1,0 mg/kg 64%

0,1 mg/kg 67%
326 Tiém nhanh tinh mach 0,3 mg/kg 105%
1,0 mg/kg 138%

0,1 mg/kg 9%

327 Tiém nhanh tinh mach 0,3 mg/kg 27%
1,0 mg/kg 55%

0,1 mg/kg 24%

329 Tiém nhanh tinh mach 0,3 mg/kg 53%
1,0 mg/kg 101%

0,1 mg/kg 50%

330 Ti€ém nhanh tinh mach 0,3 mg/kg 86%
1,0 mg/kg 161%

0,1 mg/kg 19%

334 Ti€ém nhanh tinh mach 0,3 mg/kg 41%
1,0 mg/kg 59%
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0,1 mg/kg 38%

342 Tiém nhanh tinh mach 0,3 mg/kg 73%
1,0 mg/kg 146%

0,1 mg/kg 20%

343 Tiém nhanh tinh mach 0,3 mg/kg 25%
1,0 mg/kg 39%

A 0,03 mg/kg/phut 32%

345 Truyén 0,1 mg/kg/phit 85%
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Yéu cau bao hd

1. Hop chét c¢6 cong thirc I, & dang chit dong phan lap thé bat ky hodc hdn hop ciia cac

chét ddng phan lap thé theo t 18 bit ky, hodc mudi duoc dung ctia ching,

Q)
AN @I&
N — ;

trong do6:

Ar duge chon tir nhém bao gdm phenyl va di vong thom vong don 5 canh hodc 6 canh,
tat ca khong duoc thé hodc dugc thé b?mg mét hodc nhiéu nhém thé R1 giéng hodc khac
nhau, trong d6 di vong chira 1 hodc 2 nguyén tir khac loai giéng hodc khac nhau duoc
chon tir nhém bao gdm nito, oxy va hru huynh va duoc lién két thong qua nguyén tir

cacbon vong;

R1 duoc chon tir nhém bao gdm halogen, (Ci-Ce)-alkyl, (C3-C7)-xycloalkyl, (C3-C7)-
xycloalkyl-(Ci-Cq)-alkyl-, phenyl, Hetl, HO-, (Ci-Ce)-alkyl-O-, (C3-C7)-xycloalkyl-O-,
(Cs-Cy)-xycloalkyl-(C1-C4 )-alkyl-O-, phenyl-O-, Het1-O-va (Ci-Ce)-alkyl-S(O)a-, va hai
nhém R1 lién két voi cac nguyén tir cacbon vong lién k& trong Ar, ciing v6i cac nguyén
ttr cacbon mang chiing, ¢6 thé tao thanh vong don khéng no ¢6 tir 5 canh dén 7 canh ma
chtra 0, 1 hodc 2 nguyén tur khac loai giéng hodc khac nhau duoc chon tir nhém bao gém
nito, oxy va luu huynh; va khong dugce thé hoic duoc thé b.%mg mot hoic nhiéu nhém thé

gidng hoic khac nhau duge chon tir nhém bao gom flo va (C1-Ca)-alkyl;

R2 dugc chon tbr nhém bao gém R5-N(R6)-C(0O)-, R5-N(R6)-CH>2-, R7-C(O)-NH-CHa-
va R7-S(0)2-NH-CH3-;

R3 dugc chon tir nhém bao gdm nguyén tir hydro, halogen, (Ci-Cs)-alkyl va (C1-Ca)-
alkyl-O-;
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R4 13 hydro hodc m¢t hodc nhidu nhém thé giéng hoac khac nhau dugc chon tir nhom

bao gdm halogen, (C1-Ca)-alkyl va (Ci-Ca)-alkyl-O-;

RS va R6 doc 1ap véi nhau dwoce chon tir nhém bao gdm nguyén tir hydro, (C1-Ce)-alkyl,
(C3-C7)-xycloalkyl, (Cs-Cio)-bixycloalkyl, phenyl, Hetl va Het2, trong d6 (Ci-Cs)-alkyl
khong duoc thé hodc dugc thé bang mét hodc nhidu nhém thé R10 gidng hodc khac nhau,
va (C3-Cy)-xycloalkyl, (Cs-Cio)-bixycloalkyl va Het2 tit ca déu khong dugc thé hoic

duoc thé bang mot hodc nhidu nhom thé R11 giéng hoac khac nhau,

hodc cdc nhém RS va R6, cing véi nguyén tur nito mang ching, tao thanh di vong no
hodc khéng no mét phan, vong don hogic vong ddi, c6 tir 4 dén 10 canh ma, ngoai cac
nguyén tr nito mang RS va R6, chira 0 hodc 1 nguyén tir khéc loai trén vong khac duoc
chon tir nhém bao gdm nito, oxy va lwu huynh, va khong dugc thé hosc dugce thé bang

mot hoac nhiéu nhém thé R12 giéng hoac khac nhau;

R7 dugc chon tir nhém bao gom (C1-Ce)-alkyl, (C3-Cr)-xycloalkyl, phenyl, Het2 va Het3,
trong d6 (C1-Ce)-alkyl, (C3-C7)-xycloalkyl va Het2 tat ca déu khong dugc thé hodc duoc
thé bing mot hodc nhidu nhém thé R10 gidng hoic khac nhau, va phenyl va Het3 tat ca
ddu khong dugc thé hoic dugc thé bing mot hodc nhidu nhém thé R13 giéng hodc khac
nhau;

R10 duge chon tir nhém bao gdm R14, flo, HO-, oxo, (C1-Cs)-alkyl-O-, R15-C(O)-O-,
R15-NH-C(0)-0-, HO-S(0)2-O-, (HO)2P(0)-0O-, (HO)2P(0)-0-CH2-OC(0)-0-, (C1-Cs)-
alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-OC(O)- va
R16-N(R17)-S(O)2-;

R11 va R12 doc 1ap v6i nhau duwoc chon tir nhém bao gdm (Ci-Ca)-alkyl, HO-(C1-Ca)-
alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-OC(O)- (Ci-Cs)-alkyl-, R14, flo, HO-, oxo, (Ci-
Ce)-alkyl-O-, R15-C(0)-O-, RI15-NH-C(0)-O-, HO-S(0)-O-, (HO)P(O)-O-,
(HO)2P(0)-O-CH,-OC(0)-0-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-,
R16-N(R17)-C(0)-, R19-OC(0O)- va R16-N(R17)-S(O)2-;
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R13 duge chon tir nhém bao gém halogen, (Ci-Ca)-alkyl, HO-, (Ci-Cq)-alkyl-O-va R16-
N(R17)-, va hai nhém thé R13 lién két v6i cac nguyén tir cacbon vong lién ké trong R7,
clng véi cic nguyén tir cacbon mang ching, c6 thé tao thanh vong don khéng no ¢6 tir 5
canh dén 7 canh ma chtra 0, 1 hodc 2 cac nguyén tir khac loai giéng hodc khac nhau dugc
chon tir nhém bao gdm nito, oxy va lwu huynh, va khéng duoc thé hodc duoc thé bang
mot hodc nhidu nhom thé gidng hoic khac nhau duge chon tir nhém bao gdm flo va (Ci-

Cs)-alkyl;

R14 14 vong don hoic vong d6i no, khéng no mét phan hodc thom c6 tir 3 canh dén 10
canh, va chira 0, 1, 2, 3 hodc 4 nguyén tr khac loai trong vong giéng hodc khac nhau
duge chon tir nhém bao gdém nito, oxy va luu huynh, va khong duogc thé hodc duge thé

bang mét hodc nhidu nhém thé R20 gidng hoic khac nhau;

R15 va R18 doc lap v6i nhau duoc chon tir nhém bao gém (Ci-Ce)-alkyl, (Cs-C7)-
xycloalkyl, (Cs3-C7)-xycloalkyl-(Ci-Cas)-alkyl-, phenyl-(C;-Cs)-alkyl va Hetl-(Ci-Cs)-
alkyl-;

R16 va R17 ddc lap v6i nhau duoc chon tir nhém bao gém nguyén tir hydro, (Ci-Cs)-
alkyl, (Cs3-C7)-xycloalkyl, (Cs-C7)-xycloalkyl-(Ci-Ca)-alkyl-, phenyl-(Ci-Cs)-alkyl va
Het1-(C1-Cy)-alkyl-,

hodc cac nhom R16 va R17, cung véi cac nguyén tir nito mang ching, tao thanh di vong
no vong don ¢6 tir 4 canh dén 7 canh ma, ngoai nguyén tir nito mang R16 va R17, chira 0
hodc 1 nguyén tir khac loai di vong dugc chon tir nhom bao gém nito, oxy va luu huynh,
va khong duge thé hoic duge thé bing mot nhém hodc nhidu thé gidng hoic khac nhau

duge chon tir nhém bao gdm flo va (C1-Ca)-alkyl;

R19 duoc chon tir nhém bao gdm nguyén tir hydro, (Ci-Ce)-alkyl, (Cs-Cr)-xycloalkyl,
(Cs-Cr)-xycloalkyl-(C1-Cy)-alkyl-, phenyl-(C;i-Cq)-alkyl va Het1-(Ci-Cas)-alkyl-;

R20 dwgc chon tir nhém bao gém halogen, (Ci-Cq)-alkyl, HO-(Ci-Cq)-alkyl-, (C3-C7)-
xycloalkyl, HO-, oxo, (C1-C¢)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0O)-O-, HO-S(0O),-O-,
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(HO);P(0)-0-, (HO),P(0)-0-CH,-0C(0)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-
C(0)-N(R17)-, R18-OC(0)-N(R17)-, NC-, R18-C(0)-, R16-N(R17)-C(0)-, R19-OC(O)-
va R16-N(R17)-S(O)a-;

Hetl 1a di vong thom vong don c6 5 canh hodc 6 canh chira 1 hodc 2 nguyén tir khac loai
gidng hodc khac nhau duge chon tir nhém bao gdm nito, oxy va luu huynh, khong duoc
thé hoic duoc thé bang mét hodc nhidu nhom thé khac nhau duge chon tir nhém bao gdm

halogen, (C1-Ca)-alkyl vi (C1-Cs)-alkyl-O-;

Het?2 14 di vong no hoic khong no mét phan, vong don hoic vong ddi ¢6 tir 4 canh dén 10
canh chira 1 hodc 2 nguyén tr khac loai giéng ho#c khac nhau dugc chon tir nhom bao

gdm nito, oxy va lwu huynh,;

Het3 1a di vong thom vong don hoic vong ddi ¢6 tir 5 canh dén 10 canh chia 1 hodc 2
cac nguyén tir khac loai giéng hoac khac nhau duogc chon tir nhom bao gém nito, oxy va

lvu huynh;
n dugc chon tir nhoém bao gém 0, 1 va 2, trong do tat ca cac sé n 1a doc 1ap v6i nhau;

trong dé tat ca cac nhom phenyl, trir khi dugc xé4c dinh theo cach khac, khéng dugc thé
hodc dugc thé b'?mg mét hodc nhiéu nhom thé giéng hodc khac nhau duogc chon tir nhom

bao gdm halogen, (Ci-Ca)-alkyl va-O-(C1-Cy4)- alkyl;

trong d6 tit ca cic nhém xycloalkyl va bixycloalkyl, doc 1ap v&i nhém thé bat ky khéac c6
thé c6 mit trong nhém xycloalkyl hodc bixycloalkyl, c¢6 thé dwoc thé bang mét hodc

nhiéu nhém thé dwoc chon tir nhém bao gdm flo va (C1-Cy)-alkyl;

trong d6 tat ca cac nhém alkyl, doc 1ap v6i nhom thé bit ky khac ma c6 thé c6 mit trong

nhém alkyl, c6 thé duoc thé bing mét hodc nhiéu nhém thé flo.

2. Hop chét c6 cong thire I, & dang chét ddng phan 1ap thé bét ky hodc hdn hop cia cac
chit ddng phan 1ap thé theo ty 18 bat ky, hodc mudi duge dung cia chung, theo diém 1,

trong do6:
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Ar durgc chon tir nhém bao gém phenyl, thiophenyl, pyridinyl va pyrazinyl, tit ca khong

duoc thé hoic duoc thé béng mot hodc nhidu nhém thé R1 giéng hodc khac nhau;

R1 dugc chon tir nhém bao gdm halogen, (C1¥C6)-a1kyl, (Cs-Cy)-xycloalkyl, (C3-Cy)-
xycloalkyl-(Ci-Cg)-alkyl-, HO-, (Ci-Cs)-alkyl-O-, (C3-C7)-xycloalkyl-O-, (Cs3-C7)-
xycloalkyl-(Ci-Cs)-alkyl-O- va (C1-Ce)-alkyl-S(O)a-;

R2 duoc chon tir nhém bao gdm R5-N(R6)-C(0)-, R5-N(R6)-CH,-, R7-C(O)-NH-CH>-
va R7-S(0O)2-NH-CHa-;

R3 duge chon tir nthém bao gdm nguyén tir hydro, halogen vé (Ci-Ca)-alkyl;

R4 1a hydro hodc mdt hoidc nhiéu nhom thé giéng hodc khac nhau dwgce chon tir nhém

bao gdm halogen va (C1-Ca)-alkyl;

RS va R6 doc 1ap véi tihau dugce chon tir nhém bao gdm nguyén tir hydro, (C 1-Ce)-alkyl,
(C3-C7)-xycloalkyl, (Ce-Cio)-bixycloalkyl va Het2, trong d6 (Ci-Ce)-alkyl khong duoc thé
hodc dwgc thé bing mot hodc nhidu nhém thé R10 giéng hodc khic nhau, va (C5-Cy)-
xycloalkyl, (Cs-C1o)-bixycloalkyl va Het2 tit ca déu khéng dugc thé hodc duge thé bing

mét hodc nhiéu nhém thé R11 giéng hoac khac nhau,

hodc cac nhom R5 va R6, cing véi cac nguyén tir nito mang chiing, tao thanh di vong no
vong don hodic vong ddi c6 tir 4 canh dén 10 canh ma, ngoai nguyén tir nito mang R5 va
R6, chtta 0 hodc 1 nguyén tir khac loai cia vong dugc chon tir nhém bao gdm nito, oxXy
va luu huynh, va khong dugc thé hoic duge thé bing mot hodc nhidu nhém thé R12

giong hodc khac nhau;

R7 duge chon tir nhém bao gom (Ci-Cs)-alkyl, Het2 va Het3, trong do6 (C1-Ce)-alkyl va
Het2 tit ca déu khong dugc thé hodc dugc thé béng mét hodc nhidu nhém thé R10 giéng
hoic khac nhau, va Het3 khong duoc thé hoic duge thé béng mot hodc nhiéu nhém thé

R13 giéng hoac khac nhau;
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R10 dugce chon tir nhém bao g6m R14, flo, HC-, oxo, (C1-Cg¢)-alkyl-O-, R15-C(O)-O-,
R15-NH-C(0)-0O-, HO-S(0)2-O-, (HO)P(0)-0O-, (HO)2P(0)-O-CH,-OC(0O)-O-, R16-
N(R17)-, R18-C(0O)-N(R17)-, R16-N (R17)-C(O)- va R19-OC(O)-;

R11 va R12 ddc 1ap véi nhau dugce chon tir nhém bao gdm (Ci-Ca)-alkyl, HO-(C1-Ca)-
alkyl-, R16-N(R17)-(C1-Cy)-alkyl-, R19-OC(0O)-(C1-Cs)-alkyl-, flo, HO-, oxo, (Ci-Ce)-
alkyl-O-, R15-C(0)-0O-, R15-NH-C(0)-0-, HO-S(0)2-0O-, (HO)2P(0)-0-, (HO),P(0)-O-
CH2-OC(0)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(0O)- va R19-OC(0O)-;

R13 duge chon tir nhém bao gdém halogen, (C1-Ca)-alkyl, (C)-Ca)-alkyl-O-va R16-
N(R17)-;

R14 14 vong don hodc vong déi no, khong no mdt phan hoic thom c6 tir 3 canh dén 10
canh, va bao gém 0, 1, 2 hodc 3 nguyén tir khac loai gidng hodc khac nhau duge chon tir
nhém bao goém nito, oxy va luu huynh, va khong duge thé hodc duoc thé bing mét hoic
nhidu nhém thé R20 giéng hoic khac nhau;

R15 va R18 doc 1ap véi nhau dugce chon tir nhém bao gdm (Ci-Ce)-alkyl, (C3-C7)-
xycloalkyl va (Cs-C7)-xycloalkyl-(C;-Cs)-alkyl-;

R16 va R17 doc 1ap v6i nhau duge chon tir nhém bao gébm nguyén tir hydro, (Ci-Ce)-
alkyl, (C5-C7)-xycloalkyl va (Cs-Cr)-xycloalkyl-(Ci-Cs)-alkyl-,

hodc cdc nhém R16 va R17, cung véi nguyén tir nito mang chung, tao ra di vong no vong
don c6 tir S canh dén 6 canh ma, ngoai nguyén tir nito mang R16 va R17, chira 0 hodc 1
nguyén tir khac loai cua vong dugce chon tir nhém bao gdm nito, oxy va luu huynh, va
khong duogc thé hodc dwge thé béng mot hodc nhidu nhom thé giéng hoac khac nhau dugce

chon tir nhém bao gdm flo va (Ci-Cq)-alkyl;

R19 dugc chon tir nhém bao gdm nguyén tir hydro, (C1-Ceg)-alkyl, (C3-C7)-xycloalkyl va
(C5-Cr)-xycloalkyl-(Cq-Cy)-alkyl-;
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R20 duoc chon tir nhém bao gdm halogen, (Ci-Cas)-alkyl, HO-(C1-Cy4)-alkyl-, (C3-Cy)-
xycloalkyl, HO-, oxo, (Ci-Ce)-alkyl-O-, R15-C(0O)-O-, R15-NH-C(0)-O-, HO-S(0);-O-,
(HO)2P(0)-O-, R16-N(R17)- va NC-;

Het2 13 di vong no hodc khong no mét phan vong don hodc vong ddi ¢6 tir 4 canh dén 10
canh, chira 1 hodc 2 nguyén tir khac loai giéng hoac khac nhau duge chon tir nhém bao

gOm nito, oxy va luu huynh;

Het3 1a dj vong thom vong don hoic vong ddi 5 canh dén 10 canh chtra 1 hodc 2 nguyén

tr khac loai giong hodc khac nhau dugce chon tir nhém bao gdm nito, oxy va luu huynh;
n dugce chon tir nhom bao gom 0, 1 va 2, trong do tat ca cac so n la doc 1ap véi nhau;

trong d6 tit ca cac nhém xycloalkyl va bixycloalkyl, doc lap v6i nhom thé bit ky khéac
ma c6 thé cé mit trong nhém xycloalkyl hodc bixycloalkyl, ¢6 thé dugc thé bang mot

hoic nhidu nhém dugc thé duge chon tir nhém bao gdm flo va (Ci-Ca)-alkyl;

trong d6 tat ca cac nhém alkyl, doc 1ap v6i nhom thé bat ky khac ma c6 thé c6 mit trong

nhém alkyl, ¢6 thé dugc thé bang mgt hogc nhidu nhom thé flo.

3. Hop chét c6 cong thire I, & dang chit dong phan 1ap thé bt ky hodc hdn hop cia cac
chit ddng phan 1ap thé theo ty 18 bit ky, hoic mudi dwgc dung cta ching, theo didm 1,

trong do:

Ar dugc chon tir nhém bao gdm phenyl, thiophenyl, pyridinyl va pyrazinyl, tAt ca khong

duoc thé hoic dugc thé bﬁng, mét hodc nhiéu nhém thé R1 giéng hoac khac nhau;
R1 dugc chon tir nhém bao gdm halogen, (C1-Cs)-alkyl, HO-va (C1-Ce)-alkyl-O-;

R2 dugc chon tir nhém bao gém R5-N(R6)-C(O)-, R5-N(R6)-CHa-, R7-C(O)-NH-CH:-
va R7-S(0)2-NH-CHa-;

R3 duoc chon tir nhém bao gdm nguyén tir hydro, halogen va (C1-Cy)-alkyl;
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R4 13 hydro hodc mdt hodc nhiéu nhém thé giéng hoac khac nhau dugce chon tir nhém

bao gdm halogen va (Ci-Cs)-alkyl;

R5 va R6 doc 1ap v6i nhau duoc chon tir nhém bao gdm nguyén tir hydro, (C1-Ce)-alkyl
va (C3-Cr)-xycloalkyl, trong d6 (Ci-Ce)-alkyl khong dugc thé hodc duge thé bing mot
hodc nhiéu nhém thé R10 giéng hodc khic nhau, va (C3-C7)-xycloalkyl khong duoc thé

hodc duoc thé béng mot hodc nhién nhom thé R11 giéng hoac khac nhau,

hodc cac nhém RS va Ré, cung v&1 nguyén tr nito mang chung, tao thanh di vong no,
vong don hoic vong d6i ¢6 tir 4 canh dén 10 canh ma, ngoai nguyén tir nito mang R5 va
R6, chira 0 hoac 1 nguyén tir khac loai di vong dugc chon tir nhém bao gém nito va oxy,
va khong dugc thé hodc duoc thé bé‘mg mét hodc nhiéu nhém thé R12 giéng hodc khac
nhau;

R7 dugc chon tir nhém bao gdm (Ci-Ce)-alkyl va Het3, trong d6 (Ci-Ce)-alkyl khong
duoc thé hodc duge thé bﬁng mdt hodc nhidu nhém thé R10 giéng hoac khac nhau, va
Het3 khong dugce thé hodc dugc thé béng mot hodc nhiéu nhom thé R13 gidng hoic khac
nhau;

R10 duoc chon tir nhém bao gém R14, flo, HO-, oxo, (C1-Cs)-alkyl-O-, R15-C(0O)-O-,
R15-NH-C(0)-O -, HO-S(0)2-0O-, (HO)P(0O)-O-, (HO)2P(0)-O-CH2-OC(0)-O-, R16-
N(R17)-, R18-C(O)-N(R17)-, R16-N (R17)-C(O)- va R19-OC(0)-;

R11 va R12 doc lap véi nhau duogc chon tir nhém bao gém (Ci-Ca)-alkyl, HO~(C1-Ca)-
alkyl-, R16-N(R17)-(Ci-Cs)-alkyl-, flo, HO-, oxo, (C1-Cé6)-alkyl-O-, HO-S(O)2-O-,
(HO):P(0)-0O-,-R16N(R17)- va R18-C(O)-N (R17)-;

R13 dwoc chon tir nhém bao gdm halogen, (Ci-Cs)-alkyl, (Ci-Cs)-alkyl-O-va R16-
N(R17)-;

R14 1a vong don hoidc vong ddi no, khéng no mdt phan hodc thom c6 tir 3 canh dén 10

canh, va chura 0, 1, 2 hodc 3 nguyén ti khéc loai giéng hoac khac nhau dugc chon tif

-168-



20602

nhém bao gdm nito, oxy va lru huynh, va khong duogc thé hoic dugc thé bang mét hoic

nhiéu nhom thé R20 gidng hoic khac nhau;

R15 va R18 ddc lap véi nhau dwoc chon tir nhém bao gém (Ci-Ce)-alkyl, (C3-Cr)-
xycloalkyl va (Cs-C7)-xycloalkyl-(Ci-Cy)-alkyl-;

R16 va R17 doc lap véi nhau duge chon tir nhém bao gém nguyén tir hydro, (Ci-Ce)-
alkyl, (Cs3-C7)-xycloalkyl va (Cs3-Cr)-xycloalkyl-(Ci-Cs)-alkyl-,

hodc cac nhém R16 va R17, cung v6i nguyén tir nito mang ching, tao ra di vong no vong
don ¢6 tir 5 canh dén 6 canh ma, ngoai nguyén tir nito mang R16 va R17, chtra 0 hoac 1
nguyén tir khac loai cia vong dugce chon tir nhém bao gf“)m nito, oxy va luu huynh, va
khéng duoc thé hoic duge thé bang mét hodc nhiéu nhom thé gidng hodc khac nhau dugc

chon tir nhém bao gom flo va (C1-Cas)-alkyl;

R19 dugc chon tir nhém bao gdm nguyén tir hydro, (C1-Ce)-alkyl, (Cs3-C7)-xycloalkyl va
(C3-Cy)-xycloalkyl-(Ci-Cq)-alkyl-;

R20 duoc chon tir nhém bao gdém halogen, (C1-Cy)-alkyl, HO-(C-Cy)-alkyl-, (C3-C7)-
xycloalkyl, HO-, oxo, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-O-, HO-S(0),-O-,
(HO)P(0)-O-, R16-N(R17)- va NC-;

Het3 1a di vong thom vong don hodc véng d6i ¢6 tir 5 canh dén 10 canh chira 1 hodc 2
nguyén tir khéc loai giéng hoic khac nhau duoc chon tir nhém bao gdm nito, oxy va luu

huynh;

trong d6 tat ca cac nhoém xycloalkyl, doc 14p voi nhém thé bat ky khac ma ¢ thé c6 mat
trong nhom xycloalkyl, ¢6 thé dwgc thé bing mdt hoic nhiéu nhém thé dwoc chon tir

nhém bao gdm flo va (C1-Cq)-alkyl;

trong d6 tat ca cac nhom alkyl, doc 1ap véi nhom thé bét ky khac ma ¢6 thé ¢6 mat trong

nhém alkyl, ¢6 thé duge thé bing mot hodc nhiéu nhém thé flo.
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4. Hop chét c6 cong thire I, & dang chat dong phan lap thé bit ky hodc hdn hop cia céc
chét déng phan 1ap thé theo ty 16 bat k¥, hodc mubi duge dung cua chung, theo diém 1,

trong d6 hop chat nay lét hop chét co cong thie fe. -
\ -~
/L /@ \X-R 2
5. Hop chét c6 cong thirc I, & dang chat dong phan 1ap thé bat ky hodc hdn hop cia cac

chét déng phan lap thé theo ty 1€ bét ky, hoac mubi dugc dung cua ching, theo diém 1,
trong 6 R2 dwgc chon tir nhém bao gom R5-N(R6)-C(O)- va R5-N(R6)-CHa-.

6. Hop chét c¢6 cong thire I, & dang chit dong phan 1ap thé bit ky hodc hdn hop cua cac
chét déng phéan lap thé theo ty 1€ bét ky, hodc mudi dugce dung cua ching, theo diém 1,
trong d6 R2 dugc chon tir nhém bao gém R7-C(O)-NH-CHz- va R7-S(0)2-NH-CHo-.

7. Hop chét ¢6 cong thirc I, & dang chat dong phan 1ap thé bét ky hodc hdn hop cua cac
chat dong phén lap thé theo ty 16 bat ky, hoic mudi duge dung cia chung, theo diém 1,
trong d6 hop chat nay 14 hop chat ¢6 cong thire Te,

>~ 0. _5
=y \\1/ N—R 2
N~
~ .
Ar O le

R4 R3

trong do:

Ar 1a phenyl khéng duge thé hodc dwoc thé bang mot hodc nhidu nhém thé R1 gibng

hodc khac nhau;
R1 dugc chon tir nhém bao gdm halogen, (Ci-Ce)-alkyl, HO-va (C1-Cg)-alkyl-O-;

R2 dugc chon tir nhém bao gdm R5-N(R6)-C(0)- va R5-N(R6)-CH,-;
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R3 dugc chon tir nhém bao gébm nguyén tir hydro, halogen va (C1-Ca)-alkyl;

R4 1a hydro hodac mdt hodc nhiéu nhom thé giéng hoac khac nhau duge chon tir nhém

bao gdm halogen va (C1-Cs)-alkyl;

mot trong s6 cac nhém RS va R6 14 hydro va nhom con lai trong nhom RS va R6 dugc
chon tir nhém bao gém (C1-Cs)-alkyl va (C3-C7)-xycloalkyl, trong d6 (C1-Cs)-alkyl khong
duoc thé hodc dugc thé bﬁng mot hodc nhiéu nhém thé R10 giéng hoac khac nhau, va
(C3-Cr)-xycloalkyl khong duoc thé hoic duge thé bang mot hodc nhidu nhém thé R11

giong hodc khac nhau;

R10 duoc chon tir nhém bao gém R14, flo, HO-, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-
NH-C(0)-0O-, HO-S(0)2-O-, (HO)2P(0)-0O-, (HO)2P(0)-0O-CH2-OC(0)-O-, R16-N(R17)-
va R18-C(O)-N(R17)-;

R11 duge chon tir nhém bao gdm (Ci-Cs)-alkyl, HO-(C1-Ca)-alkyl-, R16-N(R17)-(Ci-
Ca)-alkyl-, flo, HO-, (Ci-Ce)-allyl-O-, HO-S(0),-0-, (HO):P(0)-0O-, R16-N(R17)- va
R18-C(O)-N(R17)-;

R14 13 vong don hodc vong doi no khéng no mot phan hoic thom c6 tir 3 canh dén 10
canh, va chira 0, 1, 2 hodc 3 nguyén tu khac loai giéng hodc khac nhau dugce chon tir
nhém bao gdm nito, oxy va lyu huynh, va khong du(rc thé hoic duoc thé bing mot hodc

nhidu nhém thé R20 gidng hoidc khac nhau;

R15 va R18 doc 1ap véi nhau duge chon tir nhém bao gdm (Ci-Ce)-alkyl, (C3-C7)-
xycloalkyl va (Cs-Cr)-xycloalkyl-(Ci-Cs)-alkyl-;

R16 va R17 doc 1ap v6i nhau duge chon tir nhém bao gdm nguyén tir hydro, (C1-Ce)-
alkyl, (Cs-Cr)-xycloalkyl va (Cs-C7)-xycloalkyl-(Ci-Cas)-alkyl-,

hodc cadc nhém R16 va R17, cung véi cac nguyén tir nito mang chung, tao ra di vong no
vong don c6 tr 5 canh dén 6 canh ma, ngoai nguyén tur nito mang R16 va R17, chira 0

hodc 1 nguyén tr khic loai cia vong dugc chon tir nhém bao gom nito, oxy va luu
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huynh, va khong dugce thé hodc dugc thé bang mot hoac nhiéu nhém thé gidng hoic khac

nhau duoc chon tir nhém bao gbém flo va (C1-Ca)-alkyl;

R20 duge chon tir nhém bao gdm halogen, (Ci-Ca)-alkyl, HO-(Ci-Cs)-alkyl-, (C3-C7)-
xycloalkyl, HO-, oxo, (C1-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-C(0)-0O-, HO-5(0)2-0O-,
(HO)2P(0)-O-, R16-N(R17)- va NC-;

trong dé tat ca cac nhom xycloalkyl, doc 14p v6i nhém thé bt ky khac ma co thé c6 mat
trong nhoém xycloalkyl, c6 thé dugc thé bﬁng mot hodc nhiéu nhém duge thé chon tir

nhém bao gdm flo va (C1-Ca)-alkyl;

trong d6 tAt ca cac nhém alkyl, doc 1ap v&i nhom thé bat ky khac ma ¢6 thé c6 mit trong

nhém alkyl, ¢6 thé dwoc thé bing mot hodc nhidu nhém thé flo.

8. Hop chét ¢6 cong thie I, & dang chit dong phan 1ap thé bit ky hoic hdn hop cla cac
chét ddng phan 1ap thé theo ty 18 bat ky, hoic mubi dugc dung cia chung, theo diém 1,

trong d6 hop chét nay 12 hop chit c6 cong thic Ie,
Y S
Y y—r2
Nt/
Ar o) le
R4 R3

trong do:

Ar 13 phenyl khong duoc thé hoic duoc thé bang mét hodc nhiéu nhém thé R1 gidng

hodc khac nhau;
R1 dugc chon tir nhém bao gém halogen, (C1-Cs)-alkyl, HO-va (C1-Cg)-alkyl-O-;
R2 duge chon tir nhém bao gdm R5-N(R6)-C(0)- va R5-N(R6)-CHa-;

R3 dugc chon tir nhém bao gdm nguyén tir hydro, halogen va (Ci-Cs)-alkyl;
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R4 13 hydro hodc mot hodc nhém thé giéng hodc khac nhau duge chon tir nhém bao gém
halogen va (Ci-Cs)-alkyl;

mdt trong s§ cdc nhém RS va R6 1 hydro va nhém con lai trong nhém R5 va R6 duge
chon tir nhém bao gdm (Ci-Ce)-alkyl va (Cs-Cr)-xycloalkyl, trong d6 (Ci- Ce)-alkyl
khong duoc thé hodc dugce thé béng mot hodc nhiéu nhém thé R10 giéng hodc khac nhau,
va (C3-Cr)-xycloalkyl khéng duge thé hoic duoc thé bing mot hodc nhidu nhom thé R11

giong hodc khac nhau;

R10 dugc chon tir nhém bao gdm flo, HO-, (Ci-Ce)-alkyl-O-, R15-C(0)-O-, R15-NH-
C(0)-0O-, HO-S(0)2-0O-, (HO)P(0O)-O-, (HO)P(0O)-0-CH2-OC(0O)-O-, R16-N(R17)- va
R18-C(O)-N(R17)-;

R11 duge chon tir nhém bao gdm (Ci-Ca)-alkyl, HO-(C1-Cs)-alkyl-, R16-N(R17)-(Ci-
Cs)-alkyl-, flo, HO-, (Ci-Cg)-alkyl-O-, HO-S(0)2-O-, (HO):P(0)-O-, R16-N(R17)- va
R18-C(O)-N(R17)-;

R15 va R18 doc 1ap v6i nhau dwgc chon tir nhém bao gdm (Ci-Ce)-alkyl, (C3-C7)-
xycloalkyl va (C3-Cr7)-xycloalkyl-(Ci-Cs)-alkyl-;

R16 va R17 doc 1ap v6i nhau duge chon tir nhém bao gdm nguyén tir hydro, (Cl-Ca)-‘
alkyl, (C3-Cr)-xycloalkyl va (Cs3-C7)-xycloalkyl-(Cy-Cs)-alkyl-, hodc cic nhém R16 va
R17, cing v6i nguyén t& nito mang chiing, tao ra di vong no vong don cé tir 5 canh dén 6
canh ma, ngoai nguyéﬁ tir nito mang R16 va R17, chira 0 hodc 1 nguyén tir khac loai di
vong dugce chon tir nhém bao gém nito, oxy va luu huynh, va khéng duoc thé hodc duge
thé bang mot hoic nhiéu nhém thé gidng hodc khac nhau duge chon tir nhém bao gbm flo
va (C1-Cy)-alkyl;

trong do tat ca cac nhoém xycloalkyl, doc 14p véi nhom thé bat ky khac ma c6 thé c6 mat
trong nhom xycloalkyl, c6 thé duoc thé béng mdt hodc nhidu nhém duoc thé dugce chon

tir nhém bao gdm flo va (Ci-Ca)-alkyl;
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trong d6 tat c cac nhém alkyl, doc 1ap véi nhom thé bit ky khac ma c6 thé co mit trong

nhom alkyl, co6 thé duogc thé bﬁng mét hoidc nhidu nhém thé flo.
9. Hop chét theo diém 1, trong d6 hop chat nay dwoc chon tir nhém bao gdm:

[2-(2-ox0-imidazolidin-1-yl)-etyl]-amit cua axit 2-(2-o-tolyl-chroman-6-yloxy)-

thiazol-5-carboxylic,
(2-hydroxy-etyl)-amit cua axit 2-(2-o0-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic,
xyclopropylamit ctia axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(2-hydroxy-etyl)-amit cta axit 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic,

2-(2-oxo-pyrrolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-

axetamit,

[2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua axit isoxazol-5-

carboxylic,
propylamit cta axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(isoxazol-5-ylmetyl)-amit cla axit 4-metyl-2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic,

(2-hydroxy-etyl)-amit cua axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-thiazol-

S-carboxylic,
propylamit cua 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic,

mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino } -etyl)este

cua axit phosphoric,
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(6,7-dihydro-5H-pyrrolo[2,1-c] [1,2,4]triazol-3-ylmetyl)-amit cta axit 2-(2-phenyl-

chroman-6-yloxy)-thiazol-5-carboxylic,
propylamit cua axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-carboxylic,

(2-clo-pyridin-4-ylmetyl)-amit cta axit 2-(2-phenyl-chroman-6-yloxy)-thiazol-5-

carboxylic,

(1,5-dimetyl-1H-pyrazol-4-ylmetyl)-amit ciia axit 2-(2-phenyl-chroman-6-yloxy)-

thiazol-5-carboxylic,

[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-amit cua axit 1,3,5-trimetyl-1H-

pyrazol-4-sulfonic,

(2-hydroxy-etyl)-amit cta axit 2-((R)-2-o-tolyl-chroman-6-yloxy)-thiazol-5-

carboxylic, va
[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmetyl]-pyridin-4-ylmetyl-amin,
hodc mudi duge dung cia ching.

10. Quy trinh diéu ché hop chét theo diém 1, quy trinh nay bao gdm budc dong vong hop
chit c6 cong thirc XV thanh hop chét ¢6 cong thie XVI, chuyén héa hop chit c6 cong
thirc XVI thanh hop chét c6 cong thire II, phan ing hop chat ¢6 cdng thirc IT véi hop chit
c6 cong thire IIT dé tao ra hop chét ¢ cong thire IV, va chuyén hoéa hop chit c6 cong thic
IV thanh hop chit ¢6 cong thire I, trong d6 cdc nhém Ar, R3 va R4 trong cac hop chét c6
cong thie II, 1L, IV, XV va XVI 1a nhu dugc xac dinh trong hop chét ¢6 cong thuec I,
nhém G2 trong hop chét c6 cong thire XV 14 nhém hydroxy hodc nhém roi chuyén c6 thé
thé 4i nhan, nhém G3 trong hop chit ¢6 cong thirc XV va XVI 1a brom hodc (Ci-Cs)-
alkyl-O-, v nhém Y trong hop chét ¢6 cong thire III va IV 1a R50-OC(O)-, HC(O)- hodc
NC-, trong d6 R50 1a (Ci-Cy)-alkyl.
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11. Quy trinh theo diém 10, trong d6 hop chit c6 cong thirc Iq dugc didu ché trong d6

nguyén tir cacbon bat d6i mang nhém Ar ¢6 mit & cau hinh ddng nhét,

Ar
. G3 G3 OH
HO =
—’ ____’

X¥WVa . XVl Ia

0 S _R2 o0 S_Y
IGOREREIESRES
N N
Ig vd

quy trinh ndy bao gom budc déng vong hop chit c6 cong thire XVa, trong dé nguyén tu
cacbon bat ddi mang nhém Ar ¢6 mit & cdu hinh ddng nhét, thanh hop chét c6 cong thirc
XVTa, chuyén héa hop chit ¢6 cong thirc XVIa thanh hop chit ¢6 cong thirc ITa, phan
mg hop chit c6 cong thirc Ila v6i hop chit c6 cong thirc 111 d& tao ra hop chét c¢6 cong
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thirc IVd, va chuyén héa hogp chét c6 cong thirc IVd thanh hop chit ¢6 cong thuc Ig,
trong d6 cdc nhom Ar, R2, R3 va R4 trong hop chét ¢ cong thie Iq, Ila, III, IVd, XVa
va XVIa la nhu duoc xac dinh trong hop chit ¢6 cong thirc I, nhém G2 trong hop chit c6
cong thitc XVa, nhém G3 trong hop chét c6 cong thirc XVa va XVIa va nhém Y trong
hop chét c6 cong thire III va IVd 1a nhu duoc xac dinh trong hop chit ¢6 cong thirc XV,
XVI, III va IV theo diém 10.

12. Duge pham chira hop chét c6 cong thirc I, & dang chét ddng phan 1ap thé bit ky hogic
hén hop clia cac chit ddng phan lap thé theo ty 1& bat ky, hoic mudi dugc dung cia

chung, theo diém 1, va chit mang duoc dung.

13. Hop chit theo diém 1, & dang chit ddng phén lap thé bét ky hodc hdn hop cia céc
chat déng phan 1ap thé theo ty 1& bit ky, trong d6 hop chét nay 1a (2-hydroxy-etyl)-amit

cua axit 2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic.

14. Hop chit theo diém 1, trong d6 hop chit nay 1a (2-hydroxy-etyl)-amit cia axit 2-(2-o-
tolyl-chroman-6-yloxy)-thiazol-5-carboxylic.

15. Hop chét theo diém 1, trong d6 hop chit nay 1a [2-(2-0-tolyl-chroman-6-yloxy)-
thiazol-5-ylmetyl]-amit clia axit isoxazol-5-carboxylic, & dang chit dong phén lap thé bit
k¥ hogc hdn hop ciia cac chat dong phan 1ap thé theo ty 18 bat ky, hodc mudi duoc dung

cua chiing.

16. Hop chét theo diém 1, & dang chit ddng phan lap thé bit ky hodc hdn hop cua cac
chat ddng phan 14p thé theo ty 18 bat ky, trong d6 hop chit nay 13 propylamit cia axit 2-
(2-o0-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic.

17. Hop chét theo diém 1, & dang chit ddng phén 1ap thé bit ky hoic hdn hop cuia cac
chit dong phén 1ap thé theo ty 18 bat ky, trong d6 hop chét nay 1a (2-hydroxy-etyl)-amit
cia axit 2-[2-(5-flo-2-metyl-phenyl)-chroman-6-yloxy]-thiazol-5-carboxylic.
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18. Hop chét theo diém 1, trong d6 hop chit nay 13 mono-(2-{[2-((S)-2-0-tolyl-chroman-
6-yloxy)-thiazol-5-cacbonyl]-amino }-etyl)este ctia axit phosphoric hoic mudi dwoc dung

cua chung.

19. Hop chét theo diém 1, trong d6 hop chit nay 1a (2-hydroxy-etyl)-amit cia axit 2-((R)-

2-o-tolyl-chroman-6-yloxy)-thiazol-5-carboxylic.

20. Hop chét theo diém 1, trong d6 hop chit nay 1a mudi natri cia mono-(2- {[2-((S)-2-0-

tolyl-chroman-6-yloxy)-thiazol-5-cacbonyl]-amino }-etyl)este cta axit phosphoric.
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