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CHUA NO , ,
(57) Sang ché dé cap dén cac hop chat co6 cong thirc (1):

(R%),

M :
trong do, cac nhém tir R! dén R4, R7, A, D, E, F, V, W, X, Y, n, r va q 1a nhu dugc xéc
dinh trong phan mo ta. Sang ché ciing md ta viéc st dung hop chét néu trén 1am céc chat
trc ché twong tic MDM2-p53, dugc pham chita hop chat thudc loai nay, mé ta viéc sir dung
chung 1am thudc, nhat 1a thudc dé diéu tri va/hodc phong ngira cac bénh ung thu va dé cap
dén cac hop chat trung gian téng hop.
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Linh vue ky thuit dwge dé cap

Sang ché @& cap dén hop chét spiro[3H-indol-3,2 -pyrolidin]-2(1H)-on méi va

cac dan xut c6 cong thire (1)

(R%),

trong d6, cdc nhom tir R' dén R*, R”, A, D, E, F, V, W, X, Y, n, r va q c6 nghia nhu
duoc néu trong phin yéu ciu bao hg va trong ban mo ta, sir dung ching lam chét trc ché
tuong tac MDM2-p53, duoc phém chira hop chét thudc loai ndy, st dung ching lam
thudc, nhat 12 1am thubc diéu tri va/hodc phong ngira cac bénh ung thu, va d& cap dén

céc hop chét trung gian téng hop.
Tinh trang ky thuit ciia sing ché

Protein p53 trc ché khéi u 1a mot yéu 6 phién ma dic hiéu trinh tu va déng vai
trd trung tAm trong viéc diéu hoa nhidu qua trinh t& bao, bao gdm chu ky t€ bao va su
ngimg ting trudng, té bao chét theo 1ap trinh, sita chita ADN, ldo hoa, sy hinh thanh
mach va mién dich bdm sinh. Protein Mouse Double Minute 2 (MDM2) (hodc chét
twong tu trén ngudi clia nd cling duge goi la HDM2) tdc dong diéu hoa theo huéng
giam dbi véi hoat tinh p53 theo cach tu didu hoa, va trong cac didu kién t& bao binh
thuong (khong c6 kich tng), protein MDM2 dung dé duy tri hoat tinh p53 ¢ cac muc
thdp. MDM?2 truc tiép tic ché chtrc ndng hoat héa van chuyén ctia p53, xuit p53 ra khoi
nhan, va thac ddy qua trinh phan hily qua trung gian proteasom ctia p53 thong qua hoat

tinh E3 ubiquitin ligaza ctua nd.
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Su mét diéu hoa cta can bing MDM2/p53 do sy biéu hién qué mirc ciia MDM?2
hodic boi su dot bién hodc thiéu p53 dan dén su bién dang 4c tinh cua céac t& bao binh
thuong. Gan ddy, p53 dugc biét 13 dong vai trd then chdt trong tit ca cac loai ung thu &
ngudi trén thuc tidn, va sy dot bién hoic sy thiéu gen p53 cé thé dwoc nhan dién & hon
50% trong tong s6 ung thu & ngudi trén toan ciu. Phan tich 28 loai ung thu khéc nhau &
ngudi trong gn 4000 mau khdi u ciia ngudi da chimg minh ring, MDM2 duoc khuéch
dai & 7% ung thu & ngudi va su biéu hién qué muc cua MDM2 béng khuéch dai va dot

bién p53 loai trir 1An nhau nhiéu (Momand et al., Nucleic Acid Res (1998) 26:3453-3459).

Nho chirc nang e ché khdi u manh cua p53, nén viéc tai kich hoat p53 tir 1au da
duoc xem 14 chién lugc didu tri ung thu méi tiém ning. O khéi u chira p53 kiéu hoang
dai, MDM2 12 chat wc ché té bao hang dau dbi voi hoat tinh p53, va su biéu hién quéa muc
clia MDM2 dugc phét hién trong nhidu khdi u & ngudi. Vi MDM2 tic ché p53 thong qua
su twong tac protein-protein tryc tiép, viéc phong bé su tuong tac nay st dung cac phan
t& nho duge theo dudi trong nhiéu phong thi nghiém han 1am va cong nghiép duoc phim
trong thap ky gan day. Nhiéu phan tir nho giéng thube, khong phai peptit vi du nhu hop
chit imidazol (vi du, Nutlins hoic RG7112), hop chét benzodiazepindion, hop chét
spirooxindol (vi dy, MI-219), piperidin dwoc thé, hop chat pyrolidinon (vi du, PXN820-
dl) va cac bién thé cta n6 da duge lua chon va duoc thiét ké dé phong bé su tuong tac
MDM2/p53 nhu 13 phwong tién dé tai kich hoat p53 trong cac t& bao (Vassilev et al.,
Science (2004) 303:844-848; Grasberger et al., ] Med Chem (2005) 48:909-912; Parks et
al., Bioorg Med Chem Lett (2005) 15:765; Ding et al., ] Am Soc (2005) 127:10130-
10131; WO 2010/028862, US Patent 7,884,107, WO 2008/119741). Nhiéu chét trc ché
MDM2/p53 hiéu luc d duoc dénh gia trong cdc miu dong vat ctia ung thu & ngudi vé
hoat tinh chéng khdi u (Vassilev et al., Science (2004) 303:844-848; Tovar et al, Cancer
Res (2013) 73 (8): 2587 — 2597; Ding et al , Journal of Medicinal Chemistry (2013) 56
(14): 5979 — 5983; Rew et al, Journal of Medicinal Chemistry (2012) 55: 4936 — 4954;
Sun et al, Journal of Medicinal Chemistry (2014) 57 (4): 1454 — 1472). |

Trong chwong trinh thir nghiém tién 14m sang nhi khoa (PPTP) ctia NCI, bing
chimg sém vé& hoat tinh chéng ting sinh muc cao ctia RG7112, chét e ché sy turong tac
MDM2-p53, c6 thé dugc quan sét theo ddi in vitro va in vivo. Cu thé, RG-7112 thé hién
hoat tinh gay ddc t& bao v6i cac gié tri ICso trung binh ctia dong t& bao p53 kiéu hoang
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dai thap hon so v&i dong t€ bao dot bién p53 (Carol et al., Pediatric Blood and Cancer
(2013) 60(4):633-641). Ngoai ra, RG-7112 gay ra sy trc ché sinh truéng khdi u & cac mAu
dong vat ghép khéi u rdn khac loai va dic biét hidu qua trong miu dong vat ghép bénh
bach cau nguyén bao lympho cip tinh (ALL) khéc loai véi viée sép xép lai bénh bach ciu
dong hén hop (MLL), (Carol et al., Pediatric Blood and Cancer (2013) 60(4):633-641).
Ngoai ra, hoat tinh chdng ting sinh va tién gay chét t& bao theo 14p trinh cia RG7112 da
dugc quan sat trong cic mau ghép khéc loai bach cau cép dong tiy ngudi (AML) va khdi
u tién liét tuyén nguoi chira p53 kidu hoang dai (Tovar et al, Cancer Res (2013) 73 (8):
2587 —2597).

Do d6, chit tic ché phén tir nhé ctia cac twong tic protein MDM2 dua dén mot
phuong phép tiép c4n quan trong trong didu tri ung thu, & dang tic nhan duy nhat hodc
két hop véi nhiéu lidu phap chéng khdi u va do d6, c6 nhu ciu vé céc chét rc ché MDM2

khac ma c6 thé hitu dung trong diéu tri ung thu.

Céc tai liéu vé tinh trang k¥ thudt duéi day boc 16 cac hop chat oxindol xoén 1am

chit e ché su twong tc MDM2-p53:

WO 2007/104664; WO 2007/104714; WO 2008/141917; WO 2008/141975; WO
2009/077357; WO 2009/080488, WO 2010/084097; WO 2010/121995; WO
2011/067185; WO 2011/101297, WO 2011/134925; WO 2012/038307; WO
2012/022707; WO 2012/116989; WO 2006/091646; WO 2008/036168; WO
2011/060049; WO 2012/065022; WO 2012/155066; WO 2010/028862; WO
2011/153509, WO 2012/121361, WO 2015/155332, WO 2016/001376 va WO
2016/026937.

Muc dich ctia sang ché 13 @& cap dén cac hop chit méi ma c6 thé duge s dung
dé phong ngira va/hoic diéu tri bénh va/hodc tinh trang dic trung béi s ting sinh t& bao
qué muc hodc bét thuong, nhét 12 bénh va/hodc tinh trang, trong d6 viéc ic ché su tuong

tac gitta MDM2 va p53 c6 loi trong didu tri.

Hop chat theo séng ché dic trung bdi tic dung trc ché manh 1én sy tuong tac gitra
MDM2 va p53 va do d6, ¢ hiéu qua cao in vitro khang cac t& bao khdi u, vi du, sacém
xuong, ALL, v.v., ma dugc trung gian théng qua su wrc ché tuong tac gitta MDM2 va p53

va la diéu kién tién quyét clia hidu qua tuong g trong cic mau in vivo va bénh nhan
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trong twong lai. Ngoai tdc dung trc ché va hiéu luc t€ bao, cac hop chét con thé hién céc
d3c tinh PK thich hop va kha ning chon loc chéng lai cac dong té bao dot bién p53. Ngoai
ra, cic hop chét nay ¢6 d6 dn dinh chuyén hoa thich hop ma ddy 13 yéu ciu then chbt dbi
v6i thanh phin c6 hoat tinh dugc dé t6i duge vi tri tic dong ctia né va cho phép hiéu qua
kéo dai. Sau cling, va trdi nguoc v6i nhiéu hop chit da biét trong linh vurc, cac hop chét
theo séng ché c6 d6 6n dinh hoa hoc thich hop, tirc 14, vi du, cac hop chét nay it c6 xu
huéng epime héa, mdt vén dé dugc nhén dién dbi v6i nhidu hop chét dai dién da biét cua
céc oxindol xodn trong linh vuc k¥ thuét (vi dy, xem trong Zhao et al. J. Am. Chem. Soc
2013, 135, 7223-7234; Shu et al. Org. Process Res. Dev. 2013, 17, 247-256; WO
2012/065022). Ciing can nhdn manh ring, viéc thiét 1ap cac khung ctia hop chat (I), tirc
14, cac khung ctia m&i mot phan nhém (Ia), (Ib) va (Ic), ban than viée thiét 1ap nay chua
timg xuAt hién va can cic phuong thirc rat tinh xao dé thu dugc cac hop chét c6 d6 phirc
tap cAu triic cao nay.
Ban chit k§ thuét ciia sing ché

Mot cach bat ngd, cAc tac gia sang ché da phét hién ra ring, cac hop chét c6 cong
thirc (I) trong d6, cac nhém tir R! dén R*, R7, A, D, E, F, V, W, X, Y, n, r va q c6 nghia
nhur dugc néu trong ban mé ta nay 1am céc chat &rc ché tuong tac clia céc protein diic hidu
ma chiing c6 lién quan trong viéc kiém soét tang sinh té bao. Do d6, hgp chit theo sang
ché c6 thé dugc st dung, vi du trong didu tri cac bénh c6 lién quan véi tuong tac protein-
protein ndy va dugc dic trung boi sy ting sinh t& bio qua mirc hoic bat thuong.

Do d6, sang ché dé cap dén hop chat c6 cong thire (I):

(R%),

, trong dé
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[AO]
R! 1a nhém, ity ¥ dugc thé bing mot hodc nhidu R® va/hoic R®! gidng hodc khac nhau,
dugc lya chon tir nhém bao gdm Ci.galkyl, Cs.alkenyl, Ca.galkynyl, Ci.shaloalkyl, Cs.
7xycloalkyl, Cs7xycloalkenyl, Cs.10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot RY dugc lwa chon doc lap tr nhém bao gdém -OR®, -NRCRY,
halogen, -CN, -C(O)R®!, -C(O)OR®, -C(O)NR®'R®!, -S(O)2R®!, -S(0)NR°'R¢!,
-NHC(O)R®!, -N(C1-4alkyl)C(O)R®! va phan tir thé héa tri hai =0, trong khi =0 c6 thé
duy nhat 14 phan tir thé trong c4c hé vong khong thom;
mdi mot R°! ddc 1ap véi nhau 14 hydro hodc nhém, tiy v dugc thé biang mot hodc nhidu
R% va/hoic R®! gibng hoic khic nhau, dugc lya chon tir nhém bao gdm Ci.salkyl, Ca-
salkenyl, Casalkynyl, Cighaloalkyl, Cs.;xycloalkyl, Cs.7xycloalkenyl, Ce.ioaryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi moét R dwoc lwa chon doc I4p tir nhém bao gdm -OR®!, -NReRe!,
halogen, -CN, -C(O)R¢!, -C(O)OR®!, -C(O)NR®'R®!, -S(O)2R®!, -S(0).NR®'R¢!,
-NHC(O)R®, -N(C1-4alkyl)C(O)R®! va phén tir thé héa tri hai =0, trong khi =0 c6 thé
duy nhét 12 phan tir thé trong cac hé vong khong thom;
mdi mot Re! doc 1ap véi nhau 14 hydro hodc nhém, tiy v duoc thé bang mét hodc nhidu
R va/hogc Re! gibng hodc khac nhau, duge lya chon tir nhém bao gdm Cealkyl, Ca.
salkenyl, Casalkynyl, Cisghaloalkyl, Cs.xycloalkyl, Cs.7xycloalkenyl, Ce.10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot R dugc lya chon doc lap tir nhém bao gdbm -ORS!, -NRERE!,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NRe!Re!, -S(O),R#!, -S(O),NRe'R#!,
-NHC(O)R®!, -N(C-salkyl)C(O)RE! va phén tir thé hoa tri hai =0, trong khi =0 c6 thé
duy nhat 14 phan tir thé trong c4c hé vong khong thom;
mdi mot Re! duge lua chon ddc lap tr nhém bao gém hydro, Ci.salkyl, Czsalkenyl,
Ca-salkynyl, Ci.¢haloalkyl, Cs.7xycloalkyl, Cs.7xycloalkenyl, Ce.10aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

[BO]
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R? va R3, doc 14p nhau, duoc lya chon tir nhém bao gém hydro, Ce-10aryl, heteroaryl 5-
10 canh va heteroxyclyl 3-10 canh, trong d6 Ce.joaryl, heteroaryl 5-10 canh va
heteroxyclyl 3-10 canh néu trén tly y duoc thé bing mot hodc nhidu RY? va/hoic Re2
gibng hoic khéc nhau;

mdi mot R® dugc lwa chon doc 1ap tir nhém bao gébm -OR2, -NRZRS
halogen, -CN, -C(O)R?, -C(O)OR®, -C(O)NR*R%, -S(0)2R%?, -S(0)NR®?R%,
-NHC(O)R%, -N(Cj.4alkyl)C(O)R2 va phén tir thé héa tri hai =0, trong khi =0 c6 thé
duy nhét 13 phan tir thé trong cac hé vong khong thom;

mdi mot R%? doc 1ap v6i nhau 14 hydro hodc nhém, tity y dugc thé bang mot hogc nhidu
R® va/hozic R%, gidng hoic khac nhau duoc lya chon tir nhém bao gdm Crsalkyl, Co.
salkenyl, Caealkynyl, Cishaloalkyl, Cssxycloalkyl, Cs.sxycloalkenyl, Ce-10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi mot R® duoc lya chon doc 1ip tr nhém bao gébm -OR®2, -NR2R%,
halogen, -CN, -C(O)R%2, -C(O)OR®2, -C(O)NR*R%, -S(0)2R®, -S(0)NR®2R%,
-NHC(O)R%, -N(Ci-4alkyl)C(O)R®2 va phén tir thé héa trj hai =0, trong khi =0 c6 thé
duy nhét 13 phan tir thé trong cac hé vong khong thom:;

mdi mot Re? doc 18p v6i nhau 1a hydro hoac nhom dugc luya chon tir nhém bao gém
Cisalkyl, Ca.salkenyl, Co.salkynyl, Ci.shaloalkyl, Csexycloalkyl, Cs.sxycloalkenyl,
Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

[CO]

A dugc lwa chon tir nhém bao gém phenyl va heteroaryl 5-6 canh néu F 1 cacbon hoic
A 12 heteroaryl 5-6 canh chia nito néu F 12 nito;
mdi mot R* duoe Iwa chon ddc 1ap tir nhém bao gdbm R** va RY;

mdi mot R* doc 1ap véi nhau 13 nhém, tiy ¥ duge thé bing mot hodc nhidu R va/hoic
R** gidng hoic khac nhau, dugc lya chon tir nhém bao gbm Cialkyl, Ca-salkenyl, Co.
salkynyl, Ci.shaloalkyl, Cs.7xycloalkyl, Cs7xycloalkenyl, Cs.i0aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

mdi mot R™ dugc lya chon doc lap tir nhém bao gdm -OR%, -NR%“R%,
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halogen, -CN, -C(O)R*, -C(O)OR*, -C(O)NR*R*, -C(O)NR&*OR*, -S(0)R*,
-S(0):NR*R*, -NHSO2R*, -N(Ci4alkyl)SO2R*, -NHC(O)R*, -N(C14alkyl)C(O)-
R va phan tir thé hoa tri hai =0, trong khi =0 c6 thé duy nhét 14 phin tr thé trong cac
h¢ vong khong thom;
mdi mot R* doc 1ap véi nhau 14 hydro hodc nhém, tly ¥ duge thé bang mot hodc nhidu
R% va/hodc R** gidng hoic khac nhau, dugc lya chon tir nhém bao gdm Ci.s.alkyl, Ca-
salkenyl, Cr.salkynyl, Cighaloalkyl, Cs.7xycloalkyl, Cisxycloalkenyl, Cs.ioaryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot R¥* dugc lwa chon doc 1ap tir nhém bao gdm -OR®, -NRR%,
halogen, -CN, -C(O)R%, -C(O)OR*, -C(O)NR*R*, -C(O)NR&*OR®, -S(0).R**,
-S(0):NR*R*, -NHC(O)R®, -N(Ci4alky)C(O)R** va phan tir thé héa trj hai =0,
trong khi =O c6 thé duy nhét 14 phan tir thé trong cc hé vong khong thom;
mdi mot R* doc 14p véi nhau 13 hydro hodc nhém, tity ¥ duoe thé bang mét hoic nhiéu
R™ va/hozic R&* giéng hodc khac nhau, dugc lwa chon tir nhém bao gdm Ci.s.alkyl, Ca.
salkenyl, Cz.salkynyl, Cihaloalkyl, Cs.sxycloalkyl, Caxycloalkenyl, Cs-ioaryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot R®* dugc lwa chon doc 1ap tir nhém bao gdm -ORE, -NRER#,
halogen, -CN, -C(O)R&*, -C(O)OR#*, -C(O)NR&R#*, -C(O)NR&*ORE*, -S(0)R*,
-S(0)2NR#R&*, -NHC(O)R&*, -N(Cialkyl)C(O)RE* va phan tir thé héa tri hai =0,
trong khi =0 c6 thé duy nhAt 14 phan t thé trong c4c hé vong khéng thom;
mdi mot R&* duoe lua chon ddc 1ap tir nhém bao gdém hydro, Ciealkyl, Cyealkenyl,
Ca.salkynyl, Ci.¢haloalkyl, Cs7xycloalkyl, Cs7xycloalkenyl, Cs.10aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

r 14 s6 nguyén 0, 1, 2 hoic 3;

[DO]

nlasd nguyén 1, 2 hodc 3;

[EO]

mdi modt R7 duge lya chon doc 1ap tr nhém bao gém halogen, Ciaalkyl, -CN,
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Cihaloalkyl, -OCi.alkyl va -OCi.shaloalkyl;

q 12 s6 nguyén 0, 1, 2 hoic 3;

[FO]

W, X va Y mdi mét gbc dugc lwa chon doc lap tir —-N= va -CH=

v6i didu kién hydro trong m8i mot —CH= c6 thé duoc thay thé bang phan tir thé R7 néu

c6 mit va tdi da hai trong s6 W, X va'Y c6 thé 1a -N=;
[GO]

V 14 oxy hodc luu huynh;

[HO]

D 1a nito, E 1a cacbon va F 1a cacbon; hodc

D 1a cacbon, E la nito va F 1a cacbon; hoac

D 14 cacbon, E 1a cacbon va F 14 nito;

ho#ic mubi cta nod.

Theo mot khia canh, sang ché dé cap dén hop chét c6 cong thic (Ia)

hodc mudi cta hop chat nay.

Theo mot khia canh, sang ché dé cap dén hop chét ¢ cong thirc (Ib)



hodc mudi ctia hop chat nay.

Theo mot khia canh, sang ché d& cap dén hop chat c6 cong thirc (Ic)

hoic mudi ctia hop chét nay.
Theo mot khia canh, sang ché @& cap dén hop chét c6 cong thurc (Ia*)

(RY),

Khéng
déiximg N

hodc muoi cua hop chat nay.

-10-
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Theo mot khia canh, séng ché dé cap dén hop chit c6 cong thic (Ib*)

(R,

Khéng
d6i xtng

hodc muoi cta hop chat nay.

Theo mot khia canh, séng ché dé cap dén hop chit c6 cong thic (Ic*)

(RY),
A
Khong 7
déi ximg N\_*/,_K
R, (3),
R ra
i
X’Y\ ant N R
(R7), . v
N
H
(Ic?)

hodc muoi ctia hop chat nay.

Cén hiéu ring, cac hop chit (Ta), (Ib) va (Ic) mdi mot hop chét 13 tap hop con cta
cac hop chét (I) va bat cir khi nao thuat ngit “(cac) hop chét (I)” dugc sir dung, thut ngir
ndy ciing bao gém (cac) hop chét (Ia), (Ib) va (Ic) trix khi duoc quy dinh theo cach khéc.

Can hiéu ring, cac hop chét (Ia*), (Ib*) va (Ic*) mi mot hop chét 14 tap hop con
clia céc hop chét (Ta), (Ib) va (Ic) tuong tmg, va bt cit khi nao (Ta), (Ib) hodc (Ic) duoc
str dung, thuat ngit ndy ciing bao gém (cac) hop chit (Ia*), (Ib*) va (Ic*) twong tmg, trix

khi dugc quy dinh theo cach khac.

-11-
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Theo khia canh khac [A1], sang ché d& cap dén hop chit c6 cong thirc (I), (Ia),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*), trong d6
R! 13 nhém, tly ¥ duoc thé bing mét hodc nhiéu RP! va/hoic R! gidng hoic khac nhau,
duoc lva chon tir nhoém bao gém Ci-salkyl, Caalkenyl, Ca.salkynyl, Ci.shaloalkyl, Cs.
7xycloalkyl, Cs.7xycloalkenyl, Cs.10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi moét RY dugc lwa chon doc lap tir nhém bao gébm -OR®, -NRC'R®,
~ halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR®'R®, -S(0)2R"!, -S(0),NR*'R¢!,
-NHC(O)R®! va -N(Cj4alkyl)C(O)R;
mdi mot R®! d6c 1ap v6i nhau 12 hydro hogic nhém, tiy ¥ duge thé b%mg mot hodc nhiéu
R4 va/hoic R¢! gibng hodc khac nhau, dugc lwa chon tir nhém bao gém Ci-salkyl, Co-

salkenyl, Crealkynyl, Ci.shaloalkyl, Cssxycloalkyl, Cssxycloalkenyl, Ce-10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi moét RY dugc lwa chon ddc lap tr nhém bao gébm -OR®, -NRC'R®!,
halogen, -CN, -C(O)R, -C(O)OR®!, -C(O)NR®'R®!, -S(O):R¢!, -S(O),NRE'R¢!,
NHC(O)R®! va -N(Ci.4alkyl)C(O)RE;

mdi mot R! ddc 14p v6i nhau 13 hydro hodc nhém, tlry y duge thé bﬁng mot hodc nhiéu
R va/hoic Re! gidng hodc khac nhau, duoc lwa chon tir nhém bao gém Ci-salkyl, Co-

salkenyl, Cs.salkynyl, Ci.shaloalkyl, Cs.7xycloalkyl, Cssxycloalkenyl, Cs.ioaryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi mot RT duge Iwa chon doc 1ap tir nhém bao gém -ORE!, -NRe'Re!,

halogen, -CN, -C(O)R#., -C(O)ORE!, -C(O)NRE!RE!, -S(0),Rel, -S(0),NR&'Re!,
“NHC(O)RE! va -N(C;4alkyl)C(O)RE!;

mdi mot R&! duoc lya chon ddc 14p tir nhém bao gdm hydro, Cisalkyl, Ca-galkenyl,
Casalkynyl, Cighaloalkyl, Cs.7xycloalkyl, Cs7xycloalkenyl, Cs-10aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

hoac muoi cua nd.

Theo khia canh khac [A2], sing ché d& cip dén hop chit c6 cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong dé
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R! 14 nhém, tiy y dwoc thé bing mot hoic nhidu RY! va/hoic R gibng hoic khac nhau,
duoc lwa chon tir nhém bao gém Cialkyl, Ca-alkenyl, Ci.¢haloalkyl va Cs.7xycloalkyl;

mdi mét RY duge lya chon ddc lap tir nhém bao gdbm -OR®!, -NRC'RC!,

halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR®'R®!, -S(O)R®!, -S(0);NR°'R®!,
“NHC(O)R®! va -N(Ci4alkyl)C(O)R®!;

mdi mot R®! doc 1ap v6i nhau 13 hydro hodc nhom, tiy y duoc thé bing mét hosc nhiéu
R va/hoic Re! gibng hodic khac nhau, dugc lwa chon tir nhém bao gdm Ci-galkyl,
Caxycloalkyl, Ce.10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi moét R dugc lwa chon doc 1ap tir nhom bao gbébm -OR®, -NRe'R®!
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NRER®!, -S(0),R*!, -S(O);NRE'R?!,

_NHC(O)R®! va -N(C14alkyl)C(O)R®!;

mdi mot R ddc 1ap véi nhau dugc lwa chon tir nhém bao gém hydro, Ci.salkyl,
Ci6alkyl-O-Ci.salkyl, Cszxycloalkyl, Cs-10aryl, heteroaryl 5-10 canh va heteroxyclyl
3-10 canh;

hodc muoi cta no.

Theo khia canh khac [A3], séng ché dé cap dén hop chét c6 cong thic (1), (Ta),
(Ib), (Ic), (1a*), (Ib*) hodc (Ic*), trong do6

R! 12 nhém, tiiy y dugc thé bang mot hodc nhiéu R va/hoic R! gidng hoic khac nhau,
dugc lwa chon tir nhém bao gom Cialkyl, Ca-salkenyl, Ci.shaloalkyl va Cs.7xycloalkyl,

mdi mot RP! duoc lira chon doc 1ap tir nhém bao gdm -OR®!, halogen va -S(0)2R®!;

mdi mot R®! doc 14p v6i nhau 1a nhém, tiy ¥ duoe thé bé‘mg mét hoic nhiéu giéng hoac
khac nhau RY! va/hoidc Re!, dugc lya chon tir nhém bao gém Cisalkyl, Cs7xycloalkyl,
Ce-10aryl va heteroxyclyl 3-10 canh;

mdi mét R4 dwoc lwa chon doc 1ap tir nhém bao gdm -OR®!, -CN va halogen;
mdi mot R doc 14p véi nhau 1a Crsalkyl hodc Cisalkyl-O-Cisalkyl;
hodc mudi ctia né.

Theo khia canh khac [A4], sing ché d& cap dén hop chat ¢ cong thirc (I), (Ta),
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(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do

R! 12 nhém, tly v dugc thé bing mot hodc nhidu R® va/hodc Re! giéng hodc khic nhau,
duoc lua chon tir nhém bao gdm Ci.salkyl, Ca-alkenyl va Ci-shaloalkyl;

mdi mot RP! dwoc lwa chon doc 14p tir nhém bao gdm -OR®! va -S(0O)R®!;

mdi mot R doc 14p véi nhau 13 nhém, tiy ¥ duge thé bing mot hoic nhidu R va/hodc
R! gidng hoic khac nhau, duoc lua chon tir nhém bao gff)m Ci-salkyl, C3.7xycloalkyl
va Ce-10aryl;

mdi mot R duoc lya chon doc lap tir nhém bao gff)m -OR®!, -CN va halogen;
mdi mot R°! doc 1ap véi nhau 13 Cysalkyl hodc Ci-alkyl-O-Ci.galkyl;
hodic mubi cta noé.

Theo khia canh khéc [A5], sang ché d& cap dén hop chat c6 cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong d6

R! 1 nhém, tiy y duoc thé bing mot hodc nhidu R va/hodc R gidng hoic khac nhau,
dwoc lya chon tir nhém bao gém Cisalkyl, Co-calkenyl va Cishaloalkyl;

mdi mot R duoc lya chon ddc 14p tir nhém bao gdm -OR®! va -S(O)R®;

mdi mot R®! ddc 14p voi nhau 1a nhém, tiy y duoc thé bing mot hogc nhidu RY va/hoic
Re! giéng hodc khic nhau, dugc lya chon tir nhém bao gém Ci.salkyl, Csoxycloalkyl
va phenyl;

mdi mot R4 duoc lwa chon doc 1ap tir nhém bao gdm -OR®!, -CN va halogen;
mdi mot R¢! doc 14p voi nhau 1a Crosalkyl hodc Ci-salkyl-O-Ci.ealkyl;
hodc mudi cta né.

Theo khia canh khéc [A6], sang ché d& cap dén hop chat ¢6 cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do

R! duoc lya chon tir nhém bao gdm Cisalkyl, Cs-7xycloalkyl-Cisalkyl va Ca-salkenyl;
hodc mudi ctia né.

Theo khia canh khéc [A7], sang ché d& cip dén hop chat ¢6 cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong d6
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R! 14 Cs7xycloalkyl-Cisalkyl;
hodc mudi cia no.

Theo khia canh khac [A8], sang ché d& cip dén hop chit c¢6 cong thirc (1), (Ia),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*), trong d6
R! 1 xyclopropylmetyl;
hozc mudi cta né.

Theo khia canh khac [B1], sang ché d& c4p dén hop chit c6 cong thire (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*), trong do6

R? va R3, doc 1ap nhau, duoc lua chon tir nhém bao gdm hydro, Cs-iearyl, heteroaryl 5-
10 canh va heteroxyclyl 3-10 canh, trong d6 Cs.10aryl, heteroaryl 5-10 canh va
heteroxyclyl 3-10 canh néu trén tiy y dugc thé bing mot hoic nhiéu R va/hoic Re
giéng hodc khéc nhau;

mdi mot RY? duge lwa chon doc lip tr nhém bao gébm -OR?, -NR2R%

halogen, -CN, -C(O)R%, -C(O)OR®, -C(O)NR®*R®, -S(0)2R?, -S(0)2NR**R*,
-NHC(O)R*? va -N(C14alkyl)C(O)R%;
mdi mot R® ddc 1ap voi nhau 13 hydro hodc nhém, tity ¥ duoc thé bang mot hoic nhiéu
R% va/hosc R gibng hoic khac nhau, duge lua chon tir nhém bao gdm Ci.salkyl, Ca-
salkenyl, Casalkynyl, Cighaloalkyl, Cs.sxycloalkyl, Cs.sxycloalkenyl, Cg.joaryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi moét R2 duoc lua chon doc l4p tr nhém bao gébm -OR%, -NR2R%
halogen, -CN, -C(O)R®, -C(O)OR, -C(O)NR®2R®?, -S(0),2R%, -S(0),NR*?R,
-NHC(O)R®? va -N(C14alkyl)C(O)R%;
mbi mot R doc 1ap v6i nhau 13 hydro hoic nhém duge lya chon tir nhém bao gém
Cisalkyl, Caalkenyl, Cz-salkynyl, Cishaloalkyl, Cs.sxycloalkyl, Ca-exycloalkenyl,
Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
hozic mudi cta no.
Theo khia canh khac [B2], sang ché dé cap dén hop chit c6 cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*), trong dé
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mot trong sOR2vaR3 1a hydro va géc con lai duoc Iwa chon tir nhém bao gdm phenyl va
heteroaryl 5-6 canh, trong d6 phenyl va heteroaryl 5-6 canh néu trén tiy y duogc thé bing
mot hogc nhiéu R va/hodc R%%gidng hoic khac nhau;

mdi moét R dugc lwa chon doc 1ap tir nhém bao gébm -OR%2, -NR2R%,

halogen, -CN, -C(O)R, -C(O)OR%?, -C(O)NR®ZR%, -S(0)2R%?, -S(0)NR®R%,
-NHC(O)R® va -N(Ci-4alkyl)C(O)R%;
mdi mot R dbc 18p véi nhau 1a hydro hodc nhom dugc Iva chon tir nhém bao gém

Crsalkyl, Cyealkenyl, Cz.salkynyl, Ci.shaloalkyl, Cs.sxycloalkyl, Cs.sxycloalkenyl,
phenyl, heteroaryl 5-6 canh va heteroxyclyl 3-7 canh;

hodic mudi cta no.
Theo khia canh khac [B3], sang ché d& cap dén hop chét c6 cong thirc (1), (Ia),
(Ib), (Ic), (da*), (Ib*) hodc (Ic*), trong do6

mdt trong s6R2vaR31a hydro va géc con lai dugc lua chon tir nhom bao gém phenyl va
heteroaryl 5-6 canh, trong d6 phenyl va heteroaryl 5-6 canh néu trén tlly y dwoc thé bang
mét hodc nhiéu phﬁn tir thé giéng hodc khac nhau duogc lwa chon tir nhom bao
gdm -OCi.salkyl, halogen, Ci.6alkyl va Ci.ghaloalkyl;

hodc mudi cta né.
Theo khia canh khac [B4], sang ché d& cap dén hop chét c6 cong thirc (1), (Ia),
Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do

mot trong s6 R? va R3 13 hydro va gbc con lai duoc Iya chon tir nhom bao gdm phenyl,
thienyl va pyridyl, trong d6 phenyl, thienyl va pyridyl néu trén tily y dugc thé bang mot
hoic nhiéu ph?m tir thé giéng hodc khéac nhau dugc lua chon tir nhom bao gc‘Sm -0Cy.
salkyl, halogen, Ci-¢alkyl va Ci.shaloalkyl;
hodc mudi cta né.

Theo khia canh khac [B5], sang ché dé cap dén hop chit ¢ cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong d6
mbt trong sb R? va R? 1a hydro va gbc con lai dwoc lwa chon tir nhém bao gdm 3-clo

phenyl, 3-clo-2-flo phenyl va 3-bromo 2-flo phenyl,
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hodc mudi cia nd.

Theo céc khia canh khac [B6], [B7], [B8], [B9], [B10] va [B11], sang ché d& cap
dén hop chit c6 cong the (1), (Ta), (Ib), (Ic), (Ta*), (Ib*) hodc (Ic*) véi cac khia canh cdu
tric [BO], [B1], [B2] [B3], [B4] va [B5], trong d6

R3 14 hydro;
hodc mudi cta né.
Theo cac khia canh khac [B12], [B13], [B14], [B15], [B16] va [B17], sang ché

d& cap dén hop chat c6 cong thirc (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*) véi cac khia
canh c4u tric [B0], [B1], [B2] [B3], [B4] va [B5], trong d6

R? 14 hydro;
hodic mudi cta né.

Theo khia canh khéac [C1], sang ché d& cip dén hop chat c6 cong thic (I), (Ta),
(Ib), (Ic), (a*), (Ib*) hodc (Ic*), trong d6
A duoc luya chon tir nhém bao gém phenyl va heteroaryl 5-6 canh néu F 1 cacbon hoic
A 13 heteroaryl 5-6 canh chtta nito néu F 1a nito;
mdi moét R* dwoc lwa chon doc 1ap tir nhém bao gdbm R** va RY;

mdi mot R* doc 1ap v6i nhau 13 nhém, tiy ¥ duge thé bang mot hoic nhidu R va/hoic
R4 giéng hodc khac nhau, duoc lua chon tir nhém bao gém Ci-salkyl, Ca.salkenyl, C,-
salkynyl, Cishaloalkyl, Cs.7xycloalkyl, Cs.7xycloalkenyl, Ce-10aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

mdi moét R duoc lwa chon doc lap tr nhém bao gdbm -OR%, -NR%“R%,
halogen, -CN, -C(O)R¥, -C(O)OR%, -C(O)NR¥R%, -C(O)NR&OR®, -S(O);R%,
-S(O):NR¥R%, NHSO:;R%, N(Csalkyl)SOR®, NHC(O)R#
va -N(Ci4alkyl)C(O)R%;

mdi mot R doc 14p v6i nhau 13 hydro hoic nhém, tly ¥ dwoc thé bing mot hodc nhiéu
R%* va/hoiic R* gidng hoic khac nhau, duge lua chon tir nhém bao gdm Cjalkyl, Co.

salkenyl, Caealkynyl, Cihaloalkyl, Cs.7xycloalkyl, Csxycloalkenyl, Ce-10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
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mdi mot R¥* dugc lwa chon doc 1ap tir nhém bao gdém -OR%, -NRR®,

halogen, -CN, -C(O)R®*, -C(O)OR®, -C(O)NR*R*, -C(O)NR&*OR®, -S(0)2R*,
-S(0)NR#R**, -NHC(O)R** va -N(C;4alkyl)C(O)R%;
mdi mdt R** doc 1ap véi nhau 13 hydro hogic nhém, tiy v dugc thé bing mot hoic nhidu
R™ va/hoic R&* gidng hodc khac nhau, dwoc lya chon tir nhém bao gém Ci-galkyl, Co-
salkenyl, Car.salkynyl, Cishaloalkyl, Cs.7xycloalkyl, Ca.sxycloalkenyl, Cs.i0aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh,;
mdi mot R® duoc lwa chon doc 1ap tir nhém bao gébm -ORE, -NRZR#,
halogen, -CN, -C(O)R&*, -C(O)OR®*, -C(O)NR&*R&*, -C(O)NRE&*OR#&*, -S(0),R&*,
-S(0):NR&‘R&*, -NHC(O)R&* va -N(Ci4alkyl)C(O)R&*,
mdi mot R& duoc lwa chon ddc lap tir nhém bao gém hydro, Cisalkyl, Cz.salkenyl,
Czealkynyl, Ci.shaloalkyl, Cs.7xycloalkyl, Cs.7xycloalkenyl, Ce.10aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

r 14 s6 nguyén 0, 1, 2 hoic 3;

hoic mubi ctia hop chit nay.

Theo khia canh khac [C2], séng ché dé cap dén hop chét c¢6 cong thirc (I), (Ta),

(Ib), (Ia*) hodc (Ib*), trong do6

A 1a phenyl va F 1a cacbon;

mdi mot R* duge Iwa chon doc 1ap tir nhém bao gdm R* va Rb;

mdi mot R* ddc 1ap v&i nhau 1a nhém, tiy y duge thé bang mot hodc nhiéu R va/hoic
R gibng hoic khac nhau, dugc lya chon tir nhém bao gdm Ci.salkyl, Ci-ghaloalkyl,
Csxycloalkyl va heteroxyclyl 3-10 canh;

mdi mot R™ duoc lwa chon doc lap tir nhém bao gdbm -OR% -NR%“R%,
halogen, -C(O)R%, -C(O)OR*, -C(O)NR*R*, -C(O)NR&OR%, -S(O)R*
va -NHC(O)R®;

mdi mdt R% doc 1ap véi nhau 13 hydro hoic nhém, tily y dugc thé bang mét hoic nhiéu
R va/hoic R* giéng hodc khac nhau, dugc lua chon tir nhém bao gdm Cisalkyl, Ci.
shaloalkyl, Cs.7xycloalkyl va heteroxyclyl 3-10 canh;
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mdi mot R¥ duoc lya chon doc 14p tir nhém bao gdm -OR, -NR*R* va -S(0)R%;

mdi mot R# doc 1ap v6i nhau 1 hydro hodc nhém, tiry ¥ duoc thé bang mot hoic nhiéu
R va/hoic R#* gidng hoic khac nhau, duoc lua chon tir nhém bao gbm Cigalkyl va

heteroxyclyl 3-10 canh;

mdi mot R™ 13 -ORe*;

mdi mot R&* duoc lya chon doc 1ap tir nhém bao gém hydro va Cisalkyl;
rlash nguyén 0, 1, 2 hodc 3;
hoic mubi ctia hop chét nay.

Theo khia canh khac [C3], séng ché dé cap dén hop chét c6 cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong d6

A duoc lva chon tir nhém bao gém phenyl va heteroaryl 5-6 canh néu F 14 cacbon hodc
A 13 heteroaryl 5-6 canh chira nito néu F 13 nito;
mdi mot R* duoc lwa chon doc 14p tir nhém bao gdm R* va R,

mdi mot R* doc 1ap voi nhau 1a nhém, tiy y duge thé bang mot hodc nhiéu R* va/hodc
R giéng hodc khac nhau, duoc lya chon tir nhém bao gdm C-salkyl, Casalkenyl, Ca-
salkynyl, Cishaloalkyl, Cssxycloalkyl, Cassxycloalkenyl, Ce.i0aryl, heteroaryl 5-10
canh va heteroxyclyl 3-10 canh;

mdi moét R™ duoc lwa chon doc 1ip tir nhém bao gébm -OR%, -NR%“R%,

halogen, -CN, -C(O)R%, -C(O)OR*, -C(O)NRR*, -C(O)NHOR®, -S(O):R%,

-S(O);NR¥“R%, NHSOR%, _N(C1alky)SOR, _NHC(O)R*
va -N(C14alkyl) C(O)R%;

mdi mét R** ddc 14p véi nhau dugc lwa chon tir nhém bao gém hydro, Ci-salkyl,
Casalkenyl, Cagalkynyl, Ci.shaloalkyl, Cs.sxycloalkyl, Casrxycloalkenyl, Ce.10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

r 1a s0 nguyén 0, 1, 2 hoac 3;
hoac muo6i cua nd.

Theo khia canh khac [C4], sdng ché dé cap dén hop chét c6 cong thire (I), (Ta),

-19-



33547

(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong dé

A duoc lua chon tir nhém bao gdm phenyl va pyridyl néu F 14 cacbon hodc
A 13 pyridyl néu F 12 nito;

mdi mot R* duogc lwa chon ddc l4p tir nhom bao gdm R* va R,

mdi mot R** ddc 14p v6i nhau 13 Crealkyl ty y duoc thé bing mot hoic nhiéu R
gibng hoic khac nhau;

mdi mét R™ duoc lya chon doc lap tir nhém bao gdm -OR%, -NR%“R%,

halogen, -CN, -C(O)R%, -C(O)OR*, -C(O)NR¥R™, -C(O)NREOR*, -S(O)2R%,

-S(0);NR¥R*, _NHSO,R®, N(Cr4alkyl)SO;R®, _NHC(O)R
va -N(Ci-salkyl)C(O)R;

mdi mdt R** ddc 1ap véi nhau duge Iwa chon tir nhém bao gém hydro va Ci.salkyl;
r 14 s6 nguyén 0, 1, 2 hoic 3; |
hodc mudi cua né.
Theo khia canh khac [C5], sang ché dé cép dén hop chit ¢ cong thie (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do6

A duoc lya chon tir nhém bao gém phenyl va pyridyl néu F 14 cacbon hoic
A 14 pyridyl néu F 12 nito;
mdi mot R* duogc lwa chon dc 14p tir nhom bao gdm R* va R,

mdi mot R* doc 14p véi nhau 13 Crealkyl ty y duoc thé bing mot hodc nhidu R
gibng hoic khac nhau;

mdi mot RP duoc lwa chon doc l8p tr nhém bao gdm -OR%,
halogen, -CN, -C(O)OR%, -C(O)NR¥R* va -S(O);R;

mdi mot R% doc 1ap véi nhau duge lwa chon tir nhém bao gém hydro va Ci.salkyl;
r 12 s6 nguyén 0, 1, 2 hoic 3;
hodc mudi cua né.

Theo khia canh khac [C6], sang ché d& cap dén hop chét c6 cong thire (I), (Ta),
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(Ib), (Ia*) hoac (Ib*), trong do6
A 1a phenyl va F 1a cacbon;
mdi mot R* dugc lwa chon doc 1ap tir nhém bao gdbm R* va Rb;

mdi mot R* d6c 14p v6i nhau 1a Crealkyl tiy v duoc thé bing mét hoc nhidu R
gibng hodc khéc nhau;

mdi mot R™ duoc lwa chon doc lap tr nhém bao gém -OR%,

halogen, -CN, -C(O)OR%*, -C(O)NR*R** va -S(O).R%;

mdi mot R** doc 14p véi nhau duoe Iwa chon tir nhém bao gdm hydro va Crealkyl;
rlasd nguyén 0, 1, 2 hodc 3;
hoic mudi ctia nod.

Theo céc khia canh khac [C7], [C8], [C9], [C10], [C11], [C12] v& [C13], sang
ché @ cap dén hop chét c6 cong thie (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) véi cac
khia canh céu tric [CO], [C1], [C2], [C3], [C4], [C5] va [C6], trong d6

r 12 s0 nguyén 1 hodc 2;
hodc mubi cia no.

Theo khia canh khéc [C14], sang ché dé cap dén hop chét c6 cong thirc (1), (Ta),
(Ib), (Ta*) hoac (Ib*), trong d6

A cling v6i r phan tir thé R* 13

R® dugc lwa chon tr nhém bao gdm hydro, Crealkyl, -OCisalkyl,
halogen, -CN, -C(O)OH, -C(O)OCigalkyl, -C(O)NHa,  -C(O)NHC).
salkyl, -C(O)N(C1-salkyl)2 va -S(0)2Cisalkyl;

R® duoc lwa chon tr nhém bao gém hydro, Cisalkyl, -OCi.salkyl,
halogen, -CN, -C(O)OH, -C(O)OCigalkyl, -C(O)NHz,  -C(O)NHC).
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salkyl, -C(O)N(Crsalkyl)2 va -S(O%Crsalkyl;

R duoc lwa chon tr nhém bao gém hydro, Cigalkyl, -OCisalkyl,
halogen, -CN, -C(O)OH, -C(0)OCigalkyl, -C(O)NH;,  -C(O)NHC:.
salkyl, -C(O)N(Cialkyl)z va -S(0).Crsalkyl;

v6i didu kién it nhat mot trong s6 R® &én R1° nhung khong phai tat ca R® dén R 13 hydro;
hodc mudi cua no.

Theo khia canh khéc [C15], séng ché d& cap dén hop chit c6 cong thic (I), (Ta),
(Ib), (Ta*) hoac (Ib*), trong d6

A cling v&i r phan tir thé R* 1a

R?® 1a -C(O)OH;
mot trong s& R® va R1° 13 Ci.alkyl va gbc con lai 1a hydro;
hodc mudi cia né.

Theo khia canh khac [D1], sang ché d& cap dén hop chit c¢6 cong thic (I), (Ia),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong dé

n 1a s0 nguyén 1 hodc 2;
hodc muoi cua nd.

Theo khia canh khac [D2], séng ché d& cap dén hop chat ¢ cong thire (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*), trong d6

nlal;
hoac muoi cua nd.

Theo khia canh khac [D3], sdng ché dé cap dén hop chét c6 cong thic (I), (Ia),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do
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nla?2;
hodc mudi cia no.

Theo khia canh khac [E1], séng ché d& cip dén hop chat ¢ cong thic (1), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do6

mdi mot R7 doc 1ap 1a halogen hodc -CN va q 1a 1 hoic 2;
hodc mubi cta né.

Theo khia canh khéac [E2], sang ché d& cap dén hop chit c6 cong thic (I), (Ia),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do

moi mot R7 doc 1ap 1a clo hodc flo va q 1a 1 hodc 2;
hodc mudi cua no.

Theo khia canh khac [F1], sang ché dé cap dén hop chét c6 cong thire (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do6

W, X va Y 1a -CH= v6i diéu kién hydro trong mdi mét -CH= c6 thé duoc thay thé bing

phan tir thé R” néu c6 mit;
hoac muoi cua nd.

Theo khia canh khac [EF1], sing ché dé cap dén hop chit c6 cong thirc (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*), trong do

vong 6 canh bao gdbm W, X va Y cling v6i q phan tir thé R7 ¢6 céu tric dudi duge lva

chon tir nhém bao gdm (i) va (ii)

hodc muodi cua no.

Theo khia canh khac [G1], sang ché d& cap dén hop chat ¢ cong thic (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*), trong do6

V la oxy;
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hodc muoi cua nd.

Tét ca cac khia canh ciu triic A1 dén A8, B1 dén B17, C1 dén C15, D1 dén D3,
El va E2, F1, G1 va EF1 néu trén 14 c4c phuong 4n wu tién lan lugt cla cac khia canh
tuong tng A0, B0, C0, DO, EO, F0, EF0 va GO, trong d6 EF0 (EF) la td hop cta EO (E)
va FO (F). Cac khia canh céu tric A0 dén A8, B0 &n B17, C0O dén C15, DO dén D3, E0
dén E2, FO va F1, EF0 va EF1, va GO va G1 d cp dén cac phin phan tir khac nhau cta
céc hop chit (I), (Ia), (Ib), (Ic), (Ta*), (Ib*) va (Ic*) theo sang ché c6 thé dwoc hoan vi
v6i nhau nhu duge mé ta trong cac t6 hop ABCDEFG, dé thu duoc cac hop chit wu tién
(@D, (Ta), (Ib), (Ic), (Ia*), (Ib*) va (Ic*) (c4c khia canh E va F ¢6 thé duoc thay thé bing
khia canh t& hop EF). M&i mét t6 hop ABCDEFG dai dién va xéac dinh cac phuong 4n

riéng biét hoic cac tip hop con chung ctia cic hop chit theo sang ché.

Céac phuong 4n wu tién theo sang ché véi cong thire cdu tric (Ia) 14 cac hop chat
vi dy tir Ta-1 dén Ta-57.

Céc phuong 4n wu tién theo séng ché véi cong thire ciu triic (Ib) 13 cac hop chit
vi du tir Ib-1 dén Tb-254.

Céc phuong 4n wu tién theo sang ché véi cong thire cdu tric (Ic) 14 cac hop chét

vi du tir Ie-1 dén Ic-38.

Tt ca cac hop chét trung gian tbng hop duoc x4c dinh chung ciing nhu duoc boc
16 cu thé & day va mubi ciia ching ciing 1a mot phan clia sang ché.

Theo khia canh khéc, séng ché ciing dé cap dén cac hop chat trung gian téng hop
c6 cong thirc B-3 va mubi ctia hop chét nay, ching c6 thé dwoc str dung 1am céc hop chét

trung gian chinh trong tdng hop céc hop chit c6 cong thirc (Ta) va (Ia*):

Pinh nghia v& cdc nhém R2 R3, R7, V, W, X, Y, q va n trong B-3 tuong tmg véi
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céc dinh nghia dugc dua ra d6i v6i hop chét (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) &
trén, tic 13, [B0] di voi R%/R3, [D0] dbi véi n, [E0] d6i voi R7/q, [FO] dbi véi W/X/Y va
[GO] dbi véi V. R 13 nhém bao vé carboxyl, vi du, Cialkyl hodc t-Bu.

Céc hop chét trung gian vu tién B-3 14 cac hop chit din dén cac hop chit wu tién
(Ia) va (Ia*) theo sang ché, tic 13, cac phuong 4n wu tién cta B-3 ¢6 céc khia canh cu
trac duoc lua chon tir [BO] dén [B17] ddi véi R¥R3, [D0] dén [D3] dbi véi n, [E0] dén
[E2] d6i v6i R7/q, [FO] va [F1] @i voi W/X/Y, [GO] va [G1] dbi voi V va [EF0] va [EF1]
d6i voi R7/q/W/X/Y néi chung. Cac khia canh ciu tric niy (bao gém céc dinh nghia vé
R) c6 thé dugc hoan vi voi nhau nhu duge mo ta trong cac td hop BDEFGR, dé thu duoc
céc hop chit trung gian wu tién B-3 (cac khia canh E va F ¢6 thé dugc thay thé bing khia
canh tb hop EF). Mbi mot td hop BDEFGR dai dién va xac dinh cac phuong &n riéng biét
hoic cac tap hop con chung ctia céc hop chét trung gian B-3.

Theo khia canh khéc, sing ché cling md ta viéc sit dung céc hop chét trung gian
téng hop ¢ cong thirc B-3 hodc mubi ctia ching (va cic phuong 4n khac nhau va cac
phan nhém nhu duge mo ta va/hoic xac dinh & day) trong tdng hop cac hop chit (Ia) va
(Ia*).

Theo khia canh khéc, séng ché ciing dé cap dén céc hop chét trung gian tdng hop
¢6 cong thirc B-4 va mubi ctia hop chat ndy, ching c6 thé duoc st dung 1am céc hop chit

trung gian chinh trong tdng hop céc hop chit c6 cong thic (Ia) va (Ia*):

Pinh nghia v& cac nhém R, R2 R3, R7, V, W, X, Y, q va n trong B-4 tuong tmg
v6i cac dinh nghia duoc dua ra ddi voi hop chét (I), (Ta), (Ib), (Ic), (Ia*), (Ib¥) hozc (Ic*)
& trén, tirc 13, [A0] dbi voi RY, [BO] dbi véi R¥/R3, [DO] dbi véi n, [E0] dbi véi R7/q, [FO]
d6i vi W/X/Y va [GO] d6i v6i V. R 1a nhém bao vé carboxyl, vi du, Ci-salkyl hozc t-Bu.

Céc hop chét trung gian wu tién B-4 12 c4c hop chit din dén cac hop chét wu tién
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(Ia) va (Ia*) theo sang ché, tirc 13, cac phuong 4n wu tién cta B-4 ¢6 cac khia canh ciu
tric duoc lya chon tir [A0] dén [A8] dbi v6i R!, [BO] dén [B17] dbi véi R¥/R3, [D0] dén
[D3] d6i véi n, [E0] dén [E2] dbi véi R7/q, [FO] va [F1] dbi véi W/X/Y, [GO] va [G1] dbi
v6i V va [EF0] va [EF1] d6i v6i R7/q/W/X/Y n6i chung. Céc khia canh ciu tric nay (bao
gdm céc dinh nghia vé R) c6 thé duoc hoan vi véi nhau nhu dwoc mé ta trong céc td hop
ABDEFGR, dé thu duoc cic hop chit trung gian wu tién B-4 (céc khia canh E va F ¢6
thé duoc thay thé béng khia canh tb hop EF). Mbi mot tb hop ABDEFGR dai di¢n va xac
dinh cac phuong 4n riéng biét hodc cac tip hop con chung cta cic hop chit trung gian
B-4.

Theo khia canh khéc, sang ché cling mé ta viéc sir dung cac hop chét trung gian
téng hop ¢ cong thirc B-4 hodc mubi ctia ching (va cac phuong 4n khac nhau va cac
phén nhém nhu duge md ta va/hodc xéc dinh & ddy) trong tong hop céc hop chat (Ia) va
(Ia*).

Theo khia canh khéc, sang ché cling dé cap dén cac hop chét trung gian tdng hop
c6 cong thirc B-7 va mubi ctia hop chat nay, chiing ¢6 thé duoc st dung 1am cac hop chit

trung gian chinh trong tdng hop cac hop chit c¢6 cong thirc (Ta) va (Ta*):

Pinh nghia vé cac nhém R!, R R3, R7, V, W, X, Y, q va n trong B-7 tuong ting
v6i cac dinh nghia duoc dua ra dbi voi hop chét (D), (Ta), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*)
néu trén, tic 13, [A0] d6i véi R!, [BO] ddi véi R¥R3, [D0] dbi voi n, [E0] dbi voi R7/q,
[FO] d6i v6i W/X/Y va [GO] d6i vé6i V.

Céc hop chét trung gian uu tién B-7 14 cic hop chat din dén cac hop chat wu tién
(Ia) va (Ta*) theo sang ché, tic 13, cac phuong 4n wu tién clia B-7 ¢6 cac khia canh cu

trac duoc lwa chon tir [A0] dén [A8] dbi v6i R!, [B0] dén [B17] d6i véi R¥R3, [DO] dén
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[D3] ddi voi n, [E0] dén [E2] dbi v6i R7/q, [FO] va [F1] dbi véi W/X/Y, [GO] va [G1] dbi
v6i V va [EF0] va [EF1] dbi voi R7/q/W/X/Y néi chung. Céc khia canh cAu tric nay c6
thé duoc hoan vi voi nhau nhu duge mé ta trong cac t& hop ABDEFG, dé thu duoc cac
hop chét trung gian wu tién B-7 (c4c khia canh E va F ¢6 thé dugc thay thé bing khia
canh t6 hop EF). Mdi mot t6 hop ABDEFG dai dién va xé4c dinh cac phuong 4n riéng biét
hoic céc tip hop con chung clia cc hop chét trung gian B-7.

Theo khia canh khéc, sang ché ciing md ta viéc sir dung cac hop chit trung gian
téng hop c6 cong thirc B-7 hoic mudi ctia chiing (va cic phuong 4n khac nhau va cac
phan nhém nhu duoc md ta va/hodc x4c dinh & ddy) trong téng hop cac hop chét (Ta) va
(Ia*).

Theo khia canh khéc, séng ché ciing d& c4p dén cac hop chit trung gian tdng hop
c6 cong thirc B-6 va mudi ctia hop chit nay, chiing c6 thé dugc st dung 1am cac hop chét

trung gian chinh trong tdng hop cac hop chét ¢ cong thic (Ia) va (Ia*):

Pinh nghia vé cac nhém R2, R3, R7, V, W, X, Y, q v& n trong B-6 tuong tmg véi
céc dinh nghia duoc dua ra d6i v6i hop chét (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*) néu
trén, tirc 13, [BO] dbi véi RY/R3, [D0] dbi v6i n, [E0] dbi vai R7/q, [FO] dbi véi W/X/Y va
[GO] dbi voi V.

Céc hop chét trung gian wu tién B-6 1a cac hop chét dn dén c4c hop chét wu tién
(Ia) va (Ia*) theo séang ché, tirc 13, cac phuong 4n uu tién ctia B-6 c6 cac khia canh cu
tric dugc lya chon tir [BO] dén [B17] d6i voi R¥Y/R3, [DO] dén [D3] d6i véi n, [E0] dén
[E2] dbi v6i R7/q, [FO] va [F1] dbi voi W/X/Y, [GO] va [G1] dbi v6i V va [EF0] va [EF1]
d6i v&i R7/q/W/X/Y néi chung. Céc khia canh c4u triic nay c¢6 thé dugc hoan vi voi nhau
nhu dugc mé ta trong céc tb hop BDEFG, dé thu dugc cic hop chét trung gian wu tién B-
6 (céc khia canh E va F c6 thé dugc thay thé bang khia canh t5 hop EF). M&i mot to hop
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BDEFG dai dién va xac dinh cac phuong an riéng bi€t hodc cac tdp hop con chung cia

céc hop chét trung gian B-6.

Theo khia canh khéc, sang ché ciing md ta viéc sir dung cac hop chit trung gian
tdng hop c¢6 cong thirc B-6 hodc mubi ctia chiing (va cic phuong 4n khac nhau va cac
phén nhém nhu duge md ta va/hodc xéc dinh & ddy) trong tdng hop cac hop chét (Ta) va
(Ia*).

Theo khia canh khéc, sang ché ciing dé cap dén cac hop chét trung gian tdng hop
¢6 cong thirc B-8 va mubi ctia hop chét nay, ching c6 thé dugc st dung 1am cac hop chat

trung gian chinh trong t6ng hop céc hop chat c6 cong thic (Ta) va (Ia*):

Dinh nghia v& cac nhém R!, RZ R3, R7, V, W, X, Y, q va n trong B-8 tuong tng
v6i cac dinh nghia duoc dua ra ddi v6i hop chét (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*)
néu trén, tic 13, [A0] ddi v6i RY, [B0] ddi véi RY/R3, [DO] d6i véi n, [E0] dbi véi R7/q,
[FO] d6i voi W/X/Y va [GO] dbi véi V.

Céc hop chét trung gian wu tién B-8 14 cac hop chit dn dén cac hop chét vu tién
(Ta) va (Ia*) theo sang ché, tic 13, cac phuong 4n wu tién ciia B-8 ¢6 cac khia canh cdu
tric duoc lwa chon tir [A0] dén [A8] di v6i R!, [BO] dén [B17] d6i voi R¥/R3, [DO] dén
[D3] dbi véi n, [E0] dén [E2] dbi véi R7/q, [FO] va [F1] dbi véi W/X/Y, [GO] va [G1] dbi
v6i V va [EF0] va [EF1] d6i voi R7/q/W/X/Y néi chung. Céc khia canh ciu triic ndy c6
thé duoc hodn vi v6i nhau nhu dugc mo ta trong céac td hop ABDEFG, dé thu duoc cac
hop chét trung gian uvu tién B-8 (cac khia canh E va F ¢6 thé dugc thay thé bing khia
canh tb hop EF). Mdi mot td hop ABDEFG dai dién va x4c dinh cdc phuong 4n riéng biét
hoic céc tap hop con chung clia cac hop chit trung gian B-8.

Theo khia canh khéc, sing ché cling md ta viéc sir dung céc hop chét trung gian
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tbng hop c6 cong thirc B-8 hodic mubi ctia ching (va cic phwong an khéac nhau va céc
phén nhém nhu duge mo ta va/hodc xac dinh ¢ day) trong tdng hop cac hop chit (Ta) va
(Ia*).

Theo khia canh khéc, séng ché ciing dé cap dén cac hop chét trung gian tdng hop
c¢6 cong thirc B-10 va mudi ctia hop chét nay, ching c6 thé duge sir dung lam cac hop

chit trung gian chinh trong tdng hop cac hop chit c6 cong thire (Ta) va (Ta*):

(RY), NO,

Dinh nghia v& cdc nhém R!, R R}, R4 R”, A, V, W, X, Y, r, q va n trong B-10
tuong tmg v6i cac dinh nghia dugc dua ra d6i véi hop chét (1), (Ia), (Ib), (Ic), (Ia*), (Ib*)
hoc (Ic*) néu trén, tirc 13, [A0] dbi véi R!, [BO] dbi voi R¥R3, [CO] dbi voi A/RYxr, [DO]
d6i voi n, [E0] dbi v6i R7/q, [FO] d6i véi W/X/Y va [GO] dbi voi V.

Céc hop chét trung gian wu tién B-10 13 cac hop chat din dén cic hop chit uu
tién (Ia) va (Ia*) theo sang ché, tirc 13, cdc phuong 4n wru tién ctia B-10 c6 céc khia canh
chu truc duge lua chon tir [A0] dén [A8] d6i voi R!, [B0O] dén [B17] d6i véi R¥/R3, [CO]
dén [C15] d6i v6i A/R%r, [DO] dén [D3] dbi véi n, [E0] dén [E2] dbi véi R7/q, [FO] va
[F1] dbi véi W/X/Y, [GO] va [G1] d6i véi V va [EF0] va [EF1] ddi voi R7/q/W/X/Y néi
chung. Céc khia canh cAu tric nay c6 thé duoc hoan vi v6i nhau nhu duge mo ta trong
céc t6 hop ABCDEFG, dé thu duoc cac hop chét trung gian wu tién B-10 (c4c khia canh
E va F c6 thé duoc thay thé bing khia canh t& hop EF). M&i mot td hop ABCDEFG dai
dién va x4c dinh cic phuong an riéng biét hodc cac tap hop con chung cta cac hop chét

trung gian B-10.

Theo khia canh khac, sang ché ciing mé ta viéc sir dung cac hop chét trung gian

tbng hop c6 cong thirc B-10 hodc mudi cia chiing (va cdc phwong 4n khéc nhau va cac
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phan nhém nhu duge mé ta va/hoic xac dinh & day) trong téng hop céc hop chét (Ta) va
(Ia*).

Theo khia canh khéc, sang ché ciing dé cap dén cac hop chét trung gian tong hop
¢6 cong thirc B-11 va mudi ctia hop chit nay, ching c6 thé dugc sir dung 1am cac hop

chit trung gian chinh trong tdng hop cac hop chit c6 cong thirc (Ta) va (Ia*):

(R%),

B-11

Pinh nghia v& cic nhém R!, R2, R3, R4, R", A, V, W, X, Y, r, q va n trong B-11
tuong mg voi cac dinh nghia duoc dua ra d6i v6i hop chit (I), (Ta), (Ib), (Ic), (Ia*), (Ib*)
hoic (Ic*) néu trén, tirc 13, [A0] dbi v6i RY, [BO] dbi voi R¥/R3, [CO] dbi véi A/RY/r, [DO]
d6i véi n, [E0] @i véi R7/q, [FO] dbi voi W/X/Y va [GO] dbi véi V.

Céc hop chét trung gian wu tién B-11 13 cac hop chit din dén cac hop chét wu
tién (Ia) va (Ia*) theo sang ché, tic 13, cac phuong an uu tién ctia B-11 ¢6 cac khia canh
chu truc duge Iya chon tir [A0] dén [A8] d6i v6i RY, [B0] dén [B17] dbi véi R¥/R3, [CO]
dén [C15] dbi v6i A/RYr, [DO] dén [D3] dbi voi n, [E0] dén [E2] dbi voi R7/q, [FO] va
[F1] dbi véi W/X/Y, [GO] va [G1] dbi véi V va [EF0] va [EF1] d6i voi R7/q/W/X/Y néi
chung. Céc khia canh cAu trac nay co thé dugc hoén vi v6i nhau nhu dugc md ta trong
céc tb hop ABCDEFG, dé thu dugc cic hop chét trung gian wru tién B-11 (c4c khia canh
E va F c6 thé duoc thay thé bing khia canh t6 hop EF). Mdi mét t6 hop ABCDEFG dai
dién va xac dinh cac phuong an riéng bi€t hodc cac tdp hop con chung cua cac hgp chét

trung gian B-11.

Theo khia canh khéc, séng ché cling mé ta viéc st dung cac hop chét trung gian
tbng hop c6 cong thirc B-11 hodc mudi ctia chiing (va cdc phwong 4n khac nhau va cac

phan nhém nhu dugc mé ta va/hodc xac dinh & ddy) trong tong hop cac hop chét (Ia) va
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(Ia*).

Theo khia canh khéc, sang ché ciing dé cap dén céc hop chét trung gian tdng hop
c6 cong thirc B-12 va mubi ctia hop chét nay, ching c6 thé dwoc sir dung lam cac hop

chat trung gian chinh trong tong hop céc hop chat c¢6 cong thic (Ia) va (Ia*):

(R%),

B-12

Pinh nghia vé cac nhém R!, R R}, R4 R", A, V, W, X, Y, r, q va n trong B-12
tuong Ung véi cac dinh nghia dugc dwa ra ddi véi hop chit (I), (Ta), (Ib), (Ic), (Ia*), (Ib*)
hodc (Ic*) néu trén, tirc 13, [A0] ddi véi R!, [BO] d6i vai R¥R3, [CO] dbi voi A/RY/r, [DO]
d6i voi n, [E0] dbi véi R7/q, [FO] dbi véi W/X/Y va [GO] dbi véi V.

Céc hop chét trung gian wu tién B-12 14 cac hop chét ddn dén cac hop chit wu
tién (Ta) va (Ia*) theo sang ché, tirc 13, cac phuong an uu tién ciia B-12 ¢6 cac khia canh
céu tric dugc lya chon tir [A0] dén [A8] d6i voi R!, [BO] dén [B17] dbi véi R¥/R3, [CO]
dén [C15] d6i voi A/RYr, [DO] dén [D3] dbi véi n, [E0] dén [E2] dbi v6i R7/q, [FO] va
[F1] di v&i W/X/Y, [GO] va [G1] d6i véi V va [EFO0] va [EF1] d6i véi R7/q/W/X/Y néi
chung. Cac khia canh cAu tric ndy c¢6 thé dugc hoan vi v6i nhau nhu duoc md ta trong
céc t6 hop ABCDEFG, dé thu duoc cac hop chat trung gian wu tién B-12 (c4c khia canh
E va F c6 thé dugc thay thé bing khia canh t& hop EF). M3i mot t6 hop ABCDEFG dai
dién va xéc dinh cac phuong 4n riéng biét hodc cac tp hop con chung cia céc hop chat

trung gian B-12.

Theo khia canh khéc, sdng ché cling mo ta viéc st dung céc hop chét trung gian
téng hop ¢ cong thirc B-12 hodic mubi ctia chung (va cic phuong 4n khac nhau va cac

phan nhém nhu duge mo ta va/hodc xac dinh & dy) trong téng hop cac hop chét (Ta) va
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(Ta*).

Theo khia canh khéc, sang ché ciing dé cap dén cac hop chét trung gian tdng hop
c6 cong thirc B-16 va mudi ctia hop chét ndy, ching c6 thé dwoc sir dung 1am céc hop
chit trung gian chinh trong téng hop cac hop chit c6 cong thirc (Ia) va (Ia*):

(R%),
O

//(N
NN
Br
B-16

Céc dinh nghia vé& nhém R, A va r trong B-16 tuong tmg vé&i cac dinh nghia
dugc dua ra dbi véi hop chat (I), (Ta), (Ib), (Ic), (Ta*), (Ib*) hodc (Ic*) néu trén, tic 1a,
[CO] d6i voi A/RYr.

Céc hop chét trung gian uvu tién B-16 13 cic hop chit dAn dén cac hop chét uu
tién (Ia) va (Ia*) theo sang ché, tirc 13, cac phurong 4n wru tién ctia B-16 c6 céc khia canh
cAu trac duge lwa chon tir [CO] dén [C15] dbi voi A/RYr mbi khia canh x4c dinh céc
phuong an riéng biét hodc cac tap hgp con chung ctia céc hop chét trung gian B-16. Céc
hop chit trung gian wu tién B-16 duoc lya chon tir cic hop chét trung gian B-16a dén B-
16f (xem trong bang 15-2 dudi ddy), bao gdm mudi ciia chiing.

Theo khia canh khéc, sang ché cling mé ta viéc st dung cac hop chét trung gian
téng hop ¢6 cong thirc B-16 hodc mudi ctia ching (va céc phuong 4n khac nhau va céc
phan nhom nhu duge mo ta va/hodc xéc dinh & day) trong tdng hop cac hop chat (Ia) va
(Ia*).

Theo khia canh khac, sdng ché cling d& cap dén phuong phap téng hop hop chat

trung gian c6 cdng thic B-16
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(RY),
i

NN

Br

B-16 , hodic mubi ctia hop chét nay,

bao gdm budc brom héa hop chit c6 cong thirc B-15

(R%),
JO @
HIA
B-15 , hodc mudi ctia hop chat nay, trong d6

phan tng dugc thuc hién trong dung mdi véi ngudn brom 4i dién tir voi suw cd mét cua
chat xtc tac paladi va chat phu gia axit, va R*, A va r nhu dugc xac dinh & trén trong ban

moé ta nay. (Budc A)
Céc phwong an/diéu kién ctia budc A:

Dung méi dé lwa chon c6 thé 1a dung mdi hitu co, tét hon duoc chon tir nhom
gdm axit cacboxylic, este cacboxylic, alkan va dung mdi thom, hodc hén hgp ctia chung.
Tt hon nita dung moéi duogc chon tir nhdm gém AcOH, nBuOAc, iPrOAc, MCH, nHep,
toluen va xylol (hodc hdn hop ctia ching, vi du, nBuOAc/AcOH (9:1), iPrOAc/AcOH
(9:1), toluen/AcOH (9:1)). Tt nhét 13 AcOH.

Nguén brom &i dién tir c6 thé, vi du, duoc lya chon tir nhém gém NBS, N-
bromosacarin va 1,3-dibromo-5,5-dimetylhydantoin. T6t hon NBS dugc chon lam ngudn
brom é&i dién tir.

Chét xtc tac paladi d& sir dung t8t hon c6 thé 1a chat xtc tac PA(II), vi du, chét
xuc tac Pd(IT) duoc chon tir nhém gdm Pd(OAc): va Pd(OC(O)CF3).. Chét xtc tac Pd(II)
uu tién 1a Pd(OAc),.

Trong pham vi chét phu gia axit lién quan, chit phu gia axit ndy t6t hon 1 axit
thom, tot hon 12 axit sulfonic thom. Chét phu gia axit t5t nhat 12 TsOH hozc hydrat ctia

nd.
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Phan mg c6 thé dwoc tién hanh & nhiét d6 ndm trong khoang tir khoang 70°C
dén khoang 100°C, t6t hon tir khoang 60°C dén khoang 90°C. T4t nhét nhiét ¢ nim
trong khoang tir khoang 60°C dén khoang 80°C.

Céc hop chét trung gian wu tién B-16 ma c6 thé duoc téng hop bing phwong phap
ndy duoc lva chon tir hop chat trung gian bt ky trong s6 cac hop chat trung gian B-16a

dén B-16f (xem trong bang 15-2 dudi ddy), bao gdm mudi ctia ching.

Loi ich cta budc brom héa nhu duge mo ta & day hi€u qua va hiéu suét cao cua
n6 nho kiém soat gén nhu hoan toan héa hoc chon loc vi tri thiét lap mobi lién két sau d6
gifta hé vong dugc thé A va khung isatin (oxindol) ma khung ndy ciing chiu anh huéng
manh bdi nhom bao vé€ anilit, khoang nhiét d6 ap dung va su lya chon AcOH lam dung

moi phan tng. Ngoai ra, vi€c st dung NBS 14 than thién trong xur ly.

Theo khia canh khéc, séng ché ciing dé c4p dén cac hop chat trung gian tong hop
c6 cong thirc B-17 va mubi ctia hop chét ndy, ching c6 thé duogc st dung 1am cac hop

chit trung gian chinh trong tdng hop cac hop chat c6 cong thirc (Ia) va (Ta*):

(RY),
O

A

NN

Il

BocNH
B-17
Céc dinh nghia v& nhém R*, A va r trong B-17 twong ting véi cic dinh nghia
dwoc dua ra déi v6i hop chét (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic¥) néu trén, tic 14,
[CO] dbi v6i A/RYr.

Céc hop chét trung gian wu tién B-17 13 cac hop chat din dén cac hop chét wu
tién (Ia) va (Ia*) theo sang ché, tirc 13, cic phwong 4n wru tién ctia B-17 ¢6 c4c khia canh
cdu truc duge lya chon tir [CO] dén [C15] d6i v6i A/R*r mdi khia canh x4c dinh cac
phuong 4n riéng biét hoic céc tap hop con chung cta cic hop chét trung gian B-17. Céc
hop chit trung gian vu tién B-17 dugc lya chon tir cdc hop chat trung gian B-17a dén B-

17f (xem trong bang 15-3 dudi déy), bao gdm mubi clia chiing.
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Theo khia canh khéc, sang ché ciing m ta viéc st dung cac hop chét trung gian
tbng hop c6 cong thirc B-17 hodc mubi ctia ching (va cic phuong 4n khac nhau va cac
phan nhém nhu duge md ta va/hodc x4c dinh & ddy) trong tdng hop céc hop chit (Ia) va
(Ta*).

Theo khia canh khac, sang ché ciing d& cap dén phwong phép téng hop hop chét
trung gian cé cong thirc B-17

(RY),
0]

A

NN
Il

BocNH

B-17 | hodc mudi ctia hop chit nay,

bao gdm budc cho hop chét ¢ cong thirc B-16

(R%),

B-16 hodc mudi ctia hop chét nay,

phan ng véi tert-butyl este clia axit prop-2-ynyl-carbamic

)VoiN\

H , trong do

phéan tng duge thuc hién trong dung méi véi sy ¢6 mit clia chit xuc tic paladi, phéi tu,
bazo va tuy y, chét déng xuc tac déng, va R4, A var nhu dugce xdc dinh & trén trong ban

mo ta nay. (Budc B)
Céc phuong 4n/diéu kién ctia budc B:

Dung mdi dé lua chon c6 thé 1a dung moi hitu co, tdt hon duogc chon tir nhém
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gém DMSO, DMF, ACN, THF, dioxan, NMP, iPrOAc, toluen, nBuOH, hodc hdn hop
ctia ching. T4t nhat 1a DMSO.

Chét xuc tac paladi dé s dung t6t hon 14 chét xtc tac PA(ID) hodc Pd(0), vi du,,
chat xuc tac paladi duoc chon tir nhém gdm Pd(OAc), va Pdy(dba)s. Chét xtc tac paladi
t6t hon 1 Pdx(dba)s.

Phéi tir dé dung trong phan tmg t6t hon 14 hop chat phospho hitu co, vi du, phdi
tir dwoc lya chon tir nhém gdm [(tBu);PH]BFs, RuPhos va Xphos. Phdi tir d& st dung tdt
hon 13 [(tBu);PH]BF.

Chét ddng xtic tac ddng, néu c6 mat, t6t hon 1a mudi ddng, tot hon nita 13 mubi
Cu(D), vi dy, duoc lra chon tir nhém gdm Cul, CuCl va Cuz0. Chit ddng xuc tac dong

t6t hon 1a Cul.

Bazo dé sir dung t&t hon 13 bazo hitu co, t8t hon nita 13 bazo amin, vi du, amin
bac hai. T6t nhét 1a st dung DIPA.

Phan tmg c6 thé duoc tién hanh & nhiét d6 ndm trong khoang tir khoang 20°C
dén khoang 70°C, &t hon tir khoang 20°C dén khoang 40°C. Nhiét d6 t&t nhat nim trong
khoang tir khoang 20°C dén khoang 30°C.

Céc hop chat trung gian wu tién B-17 ma c6 thé duoc tdng hop bang phwong phap
nay dugc lya chon tir hop chét trung gian bét ky trong s6 cac hop chat trung gian B-17a
dén B-17f (xem trong bang 15-3 dudi day), bao gdm mubi ciia ching.

Theo khia canh khac, sang ché ciing dé c4p dén cac hop chit trung gian téng hop
c¢6 cong thirc B-18 va mudi ctia hop chit nay, ching c6 thé duge sir dung 1am céc hop

chét trung gian chinh trong tdng hop cac hop chit c6 cong thirc (Ta) va (Ia*):

(R),

H,N N\

0
H,N
B-18

Céc dinh nghia vé nhém R*, A va r trong B-18 tuong tmg véi cic dinh nghia
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dugc dua ra d6i v6i hop chit (I), (Ta), (Ib), (Ic), (Ta*), (Ib*) hodc (Ic*) néu trén, tic 13,
[CO] dbi voi A/RYr.

Céc hop chit trung gian wu tién B-18 13 c4c hop chit din dén cac hop chit wu
tién (Ta) va (Ia*) theo sang ché, tic 13, cic phwong 4n wu tién ctia B-18 ¢6 céc khia canh
cAu tric dugc lwa chon tir [CO] dén [C15] dbi véi A/R*r mdi khia canh xé4c dinh céc
phwong 4n riéng biét hodc cac tAp hop con chung ctia cic hop chit trung gian B-18. Céc
hop chét trung gian wu tién B-18 duoc lya chon tir cic hop chét trung gian B-18a dén B-
181 (xem trong c4c bang 15-4 va 15-5 dudi day), bao gdbm mudi ctia ching.

Theo khia canh khac, sang ché cling mé ta viéc sir dung cac hop chét trung gian
tdng hop c6 cong thirc B-18 hodc mudi ctia chiing (va cac phuong 4n khac nhau va céc
phén nhém nhu duge mé ta va/hodc xac dinh & day) trong tdng hop cac hop chit (Ta) va
(Ia*).

Theo khia canh khac, sang ché ciing d& cip dén phwong phép téng hop hop chit

trung gian c6 cong thuc B-18

(R%),

HZN N\

o)
H,N

B-18 , hodic mudi ctia hop chit nay,
bao gdm budc hydrat hoa va loai bd bao vé ctia hop chét c¢6 cong thirc B-17

(RY),
0O

A

NN
i

BocNH

B-17 | hodc mudi ctia hop chét ndy, trong d6

budc hydrat hoa dugc thuc hién véi sy c6 mat cua chét xuc tac paladi trong dung mdi va
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budc loai bd bao vé dugce thuce hién véi su ¢ mit ca axit, va R*, A va r nhu duoc xac

dinh & trén trong badn md ta nay. (Budc C)
Céc phuong an/diéu kién ctia budc C:

Dung mdi d& lya chon c6 thé 13 dung méi hiru co, tdt hon axit cacboxylic. Tt
nhit 14 AcOH.

Chét xuc tac paladi dé str dung t6t hon 14 chét xtic tac PA(IT), vi du, chét xuc tac
Pd(IT) duoc chon tir nhém gém Pd(OAc),, PACL, va PA(OC(O)CF5),. Chit xtic tac Pd(II)
wu tién 1a PA(OAC),.

Axit d& ding trong budc loai bé bao vé t6t hon 1a dung dich nudc axit v6 co, vi
du, dugc lua chon tir nhém gém dung dich nuéc HCI, HBr va H2SOa. Tt nhit dung dich
nuée HCI.

Budc hydrat hoa ¢ thé duoc tién hanh ¢ nhiét d6 ndm trong khoang tir khoang
20°C dén khoang 80°C, tét hon tir khoang 20°C dén khoang 50°C. T8t nhit nim trong
khoang tir khoang 20°C dén khoang 30°C.

Budc loai bd bao vé c6 thé dugc tién hanh & nhiét d6 ndm trong khoang tir khoang
20°C dén khoang 80°C.

Céc hop chét trung gian uu tién B-18 ma c6 thé duoc tbng hop bang phuong phép
nay dugc lua chon tir hop chit trung gian bét ky trong s6 cac hop chat trung gian B-18a
dén B-181 (xem trong bang 15-4 va 15-5 dudi ddy) va mudi cia ching.

San pham trung gian thu duoc sau budc hydrat héa, tirc 13, B-18 vin chira nhém
bao vé axetyl va Boc, cling 14 m6t phin ciia sang ché.

Theo khia canh khac, séng ché ciing dé cap dén cac hop chit trung gian tdng hop
c¢6 cong thirc B-19 va mudi ctia hop chét nay, ching ¢6 thé duoc st dung 1am cac hop

chit trung gian chinh trong tbng hop cac hop chit c6 cong thirc (Ta) va (Ia*):
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(R%),

H,N N\

o}
)
x’Y\
(R7), _ vV
N
H

B-19

Pinh nghia vé cac nhém R*, R7, A, V, W, X, Y, r va q trong B-19 twong ting v&i
céc dinh nghia dugc dua ra dbi v6i hop chét (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) néu
trén, tuc 13, [CO] dbi voi A/RY/r, [B0] dbi véi R7/q, [FO] dbi véi W/X/Y va [GO] dbi véi
V.

Céc hop chét trung gian wu tién B-19 13 cic hop chit din dén cac hop chit wu
tién (Ta) va (Ia*) theo sdng ché, tirc 13, cac phuong 4n wu tién ctia B-19 c6 cac khia canh
cu triic duoc lua chon tir [C0] dén [C15] dbi véi A/RYr, [E0] dén [E2] d6i véi R7/q, [FO]
va [F1] dbi véi W/X/Y, [GO] va [G1] dbi voi V va [EF0] va [EF1] ddi véi R7/q/W/X/Y
ndi chung. Cac khia canh cAu truc nay cé thé duoc hoan vi v6i nhau nhu dugc mé ta trong
céc td hop CEFG, dé thu dugc cac hop chit trung gian uu tién B-19 (cac khia canh E va
F ¢6 thé dugc thay thé bang khia canh t6 hop EF). M&i mét t6 hop CEFG dai dién va xac
dinh cac phwong 4n riéng biét hodc cac tip hop con chung ctia cic hop chét trung gian
B-19. C4c hop chét trung gian wu tién B-19 dwoc lwa chon tir cac hop chat trung gian B-
19a dén B-19f (xem trong bang 15-6 dudi ddy), bao gdm mubi ciia chiing.

Theo khia canh khéc, sang ché cling md ta viéc sit dung cac hop chat trung gian
tbng hop c6 cong thirc B-19 hoic mubi ctia ching (va cic phwong 4n khéc nhau va céc
phan nhém nhu duge md ta va/hodc xac dinh & day) trong téng hop cac hop chit (Ta) va
(Ia*).

Theo khia canh khac, sang ché ciing d& cip dén phuong phap tdng hop hop chat

trung gian c6 cong thirc B-19
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(R%),
H NN\
o
)
XS
(R7)q—tN/ v
N
H
B-19 , hoic mudi cta hop chét nay,

bao gdm budc cho hop chét ¢6 cong thirc B-18

(RY),
H,N N\
o
H,N
B-18 , hodc mudi ctia hop chat nay,

phan tmg véi hop chit c¢6 cong thiac S-1

o]
x’Y\
(R"), _ V
N
H

S-1 , hozic mudi ctia hop chit nay,

trong d6 phan tmg duoc thuc hién trong dung méi véi su ¢6 mit cla axit va bazo, va R?,

R7, A, V, W, X, Y, rvaqnhu duge x4c dinh & trén trong ban md ta ndy. (Budc D)

Céc phuong an/didu kién ctia bude D:

Dung moi dé Iva chon c6 thé 1a dung méi hitu co, tbt hon dugc chon tir nhém

gdm MeOH, DMF, ACN, NMP va THF, hozc hdn hop ctia chiing, Tét nhat 1a hdn hop

cua MeOH va DMF.

Axit dé st dung t8t hon 13 axit hitu co, t6t hon nita axit cacboxylic. Tbt nhét 1a

st dung AcOH.
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Bazo dé st dung tdt hon bazo hitu co, tdt hon nita bazo amin, vi du, amin bac
ba. Amin bac ba t6t hon dugc lya chon tir nhém gém amin TEA, DIPEA va N-etyl-
dixyclohexyl. Tt nhét 13 sir dung TEA.

Phén tmg c6 thé dugc tién hanh & nhiét d6 ndm trong khoang tir khoang - 10°C
dén khoang 50°C, t6t hon tir khoang 10°C dén khoang 20°C.

Céc hop chét trung gian wu tién B-19 ma c6 thé dugc téng hop bing phuong phap
nay duoc lira chon tir hop chét trung gian bit ky trong sb cac hop chét trung gian B-19a
dén B-191 (xem trong bang 15-6 dudi day) bao gdm mudi ctia ching.

Theo khia canh khéc, sang ché ciing d& cap dén cac hop chét trung gian tong hop
c¢6 cong thirc B-20 va mudi cta hop chit niy, ching c6 thé duge sir dung 1am cic hop

chit trung gian chinh trong tdng hop cac hop chat c6 cong thirc (Ia) va (Ta*):

(R%),
ON ¢ o}

Dinh nghia v& cdc nhém R2, R3, R%, R7, A, V, W, X, Y, r va q trong B-20 tuong
g voi cic dinh nghia duogc dua ra d6i véi hop chét (D), (Ta), (Ib), (Ic), (Ia*), (Ib*) hozic
(Ic*) néu trén, tic 1a, [BO] dbi voi RY/R3, [CO] dbi vai A/R%/r, [E0] dbi voi R7/q, [FO] ddi
v6i W/X/Y va [GO] d6i véi V.

Céc hop chat trung gian wu tién B-20 13 cac hop chit din dén cac hop chit wu
tién (Ia) va (Ia*) theo sang ché, tirc 13, cac phuong 4n wu tién ctia B-20 ¢6 c4c khia canh
céu tric dugc lya chon tir [BO] dén [B17] déi véi R¥/R3, [CO] dén [C15] dbi voi A/RY,
[E0] dén [E2] d6i v&i R7/q, [FO] va [F1] dbi voi W/X/Y, [GO] va [G1] dbi vé6i V va [EF0]
va [EF1] d6i v6i R7/q/W/X/Y néi chung. Céc khia canh ciu tric nay c6 thé duoc hoan vi
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v6i nhau nhu duge mé ta trong céc t6 hop BCEFG, dé thu duoc céc hop chat trung gian
wu tién B-20 (cé4c khia canh E va F ¢6 thé duoc thay thé bang khia canh td hop EF). Mdi
mot td hop BCEFG dai dién va x4c dinh cac phuong &n riéng biét hoac céc tap hop con
chung ctia cac hop chét trung gian B-20. Cac hop chét trung gian wru tién B-20 dugc lua
chon tir c4c hop chét trung gian B-20a dén B-20f (xem trong bang 15-7 dudi ddy), bao

gom muoi cua chung.

Theo khia canh khéc, séng ché cling mé ta viéc sir dung céc hop chit trung gian
tbng hop c6 cong thirc B-20 hodc mudi ciia ching (va cac phwong 4n khéc nhau va cac
phan nhém nhu duge mé ta va/hodc xac dinh & dy) trong tdng hop cac hop chit (Ia) va
(Ia*).

Theo khia canh khac, sang ché ciing d& cip dén phwong phap tdng hop hop chit

trung gian c6 cong thirc B-20

(R%),
ON ¥ o

, hodc mudi ciia hop chat nay,

bao gdm budc cho hop chét ¢ cong thirc B-2

, hodc muoi ciia hgp chat nay,

phéan tmg véi hop chit c6 cong thic B-19
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(R%),
H,N N\
(0]
i
EES e
q Z
N
B-19

, hodc mudi cua hgp chat nay, trong dé

phén tng duoc thuc hién trong dung mdi v6i su ¢6 mit cta bazo, vaR2, R R, R7, A, V,
W, X, Y, r va q nhu dugc xac dinh & trén trong ban md ta ndy. (Budc E)
Céc phuong an/didu kién d6i véi budc E:

Dung méi dé lya chon 13 dung mdi hitu co hodc hdn hop ctia dung méi hiru co
va nuée. Tt hon, dung méi hitu co dugce lya chon tir nhém g@)m MeTHF, dioxan, DCM,

ACN, toluen, 2-metyl-2-butanol va iPrOH, hodc hdn hop cla chiing, hoic hdn hop cla

(cac) dung moi hitu co v6i nude. Tt nhat 12 hdn hop ciia toluen va nurdc.

Bazo dé st dung t6t hon 14 bazo hitu co, t6t hon nita bazo amin. Bazo amin t6t
hon dugc lya chon tir nhém gdm N-metylpyrolidin, N-etylpyrolidin, N-metylpiperidin,
1-(2-hydroxyetyl)-pyrolidin, 3-quinuclidinol v4 DABCO. T4t nhét 1a st dung N-
metylpyrolidin.

Phan tmg c6 thé duoc tién hanh & nhiét 46 nim trong khoang tir khoang 35°C
dén khoang 110°C, t6t hon tir khoang 40°C dén khoang 85°C.

Céc hop chat trung gian wu tién B-20 ma c6 thé duoc téng hop bang phwong phap
ndy duoc lya chon tir hop chit trung gian bit ky trong s6 cac hop chit trung gian B-20a
dén B-20f (xem trong bang 15-7 dudi day) bao gdbm mudi ctia ching.

Theo khia canh khéc, sang ché cling d& cdp dén phuong phap tach khong dbi
xtng hdn hop bao gém cé hai chat ddng phan ddi anh ctia hop chit trung gian c6 cong
thire B-20
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(R%),

N
ON 5 o
NH

2’y
R,
R 3 v
‘»/NH
/
/&W

R .20

XN~

bao gdm budc 1am két tha mudi ctia mét chét ddng phan ddi anh tao ra bing mot axit

khong d6i ximg.
Céc phuong an/diéu kién dé tach khong ddi xtng:

Axit khong dbi xXung dé s dung, vi du t8t hon duge lua chon tir nhém bao gém
axit (+)-Di-O,0’-dibenzoyl-D-tartaric, axit (-)-Di-O,0’-dibenzoyl-L-tartaric, axit (+)-
Di-O,0’-p-toluoyl-D-tartaric, axit (-)-Di-O,0’-p-toluoyl-L-tartaric, axit (1S)-(+)-
camphor-10-sulfonic, axit (1R)-(-)-camphor-10-sulfonic, axit (R)-(-)-mandelic, axit (S)-
(+)-mandelic, axit L-pyroglutamic, axit D-pyroglutamic, axit L-(+)-tartaric va axit D-(-
)-tartaric. Tt nhat 13 axit (1R)-(-)- va (1S)-(+)-camphor-10-sulfonic. Mudi ctia chat dong
phan d6i anh duogc két tia tir dung dich hozc huyén phil cia cac hop chat B-20 trong dung
mbi thich hop, t&t hon 14 ACN. Khong mudn bi rang budc bai 1y thuyét, gia st ring, su
hinh thanh cac solvat axetonitril khéng 6n dinh ctia mudi axit camphor-10-sulfonic két
tha c6 thé chiu trach nhiém vé viéc dung giai hdn hop triét quang ciia cic hop chét dugc
wu tién nhit. Mudi két tha mot cach chon loc, tic 13, mot chat dong phan dbi anh két tia
& dang mudi cta axit khong dbi ximg, trong khi chit ddng phan ddi anh khéc giit
nguyén/co ban duoc hoa tan trong cic diéu kién 4p dung. Chat ddng phan dbi anh tu do
¢6 thé duge thu hdi tir mubi bang phuong phép trao dbi ion. Phurong phép mé ta néu trén
trong tai liéu nay ciing c6 thé dwoc 4p dung dé 1am giau mot chit dong phan d6i anh so
v6i chit kia néu nhu su tach déy du khong thé dat duoc hodc cac budc cé thé duoc lap
lai nhidu 14n dé dat duoc su tach ddy du. Céc phuong tién tich ma chét ddng phan ddi

anh/mudi twong tng thu dugc & dang ma gin nhu khéng chira chit ddng phan ddi anh
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kia. Tt hon, axit khong dbi xtung dugc st dung véi luong dudi ty luong so voi chat dong
phan dbi anh dugc tach, tirc 13, t6t hon ndm trong khoang tir 0,5 — 0,9 duong luong. (t5t
nhét khoang 0,6 duong luong). Nong do tdng ctia chat triét quang trong dung dich/huyén
phtt trude khi tach t6t hon ndm trong khoang tir 50 — 150g/L, t6t nhit khoang 100g/L.

Cac hop chét trung gian khong d6i xtimg B-20 dugc uu tién ma c6 thé dugc tich
tir chit ddng phan d6i anh cta ching bang phwong phap nay duoc lwa chon tir hop chat
trung gian bt ky trong sb cac hop chét trung gian B-20g dén B-201 (xem trong bang 15-

7 duéi day) bao gdm mudi cia chiing.
Theo khia canh khéc, sing ché ciing dé cap dén cac hop chét trung gian téng hop
¢6 cong thirc B-21 va mubi ctia hop chét nay, ching c6 thé duoc sir dung 1am cac hop

chit trung gian chinh trong tdng hop cac hop chét c6 cong thirc (Ta) va (Ta*):

Y
RI— l«
) khong

doi xtng

B-21

Pinh nghia vé cic nhém R% R}, R4, R7, A, V, W, X, Y, r va q trong B-21 tuong
g véi cac dinh nghia duoc dua ra d6i v6i hop chét (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hoic
(Ic*) néu trén, tuc 13, [BO] ddi véi R¥/R3, [CO] dbi véi A/R/r, [E0] dbi véi R7/q, [FO] ddi
v6i W/X/Y va [GO] dbi voi V.

Céc hop chét trung gian wu tién B-21 14 cac hop chat din dén cac hop chit uu
tién (Ta) va (Ia*) theo sang ché, tirc 13, cac phuong an uu tién ctia B-21 ¢6 cac khia canh
chu tric duoc lwa chon tir [B0] dén [B17] d6i véi R/R3, [CO] dén [C15] d6i véi A/RY,
[E0] dén [E2] dbi véi R7/q, [FO] va [F1] d6i véi W/X/Y, [GO] va [G1] d6i véi V va [EF0]
va [EF1] d6i v6i R7/q/W/X/Y néi chung. Cac khia canh chu tric nay c6 thé duoc hoan vi
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v6i nhau nhu duge mod ta trong céc t6 hop BCEFG, dé thu duoc cac hop chit trung gian
wu tién B-21 (cac khia canh E va F ¢6 thé dugc thay thé bang khia canh t5 hop EF). Mdi
mot tb hop BCEFG dai dién va x4c dinh cdc phuong an riéng biét hodc cac tap hop con
chung ciia céc hop chét trung gian B-21. Cac hop chét trung gian wu tién B-21 duoc lya
chon tir cac hop chét trung gian B-21a dén B-21f (xem trong bang 15-8 dudi déy), bao

gom muoi cua chiing.

Theo khia canh khéc, sing ché cling m ta viéc sit dung céc hop chét trung gian
t6ng hop c6 cong thirc B-21 hodc mubi ciia chiing (va cic phwong 4n khéc nhau va cac
phan nhém nhu duge mé ta va/hodc xac dinh & day) trong téng hop cac hop chit (Ta) va
(Ia*).

Theo khia canh khac, séng ché ciing dé cip dén phuong phap tng hop hop chit
trung gian c6 cong thirc B-21

(RY),

B-21 . P
, hodc mudi cua hop chat nay,

bao gdm budc hydro hoa hop chét ¢ cong thirc B-20,
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(RY),

R’ S
%“&;{J khéng
doi xing
, hoic mubi ciia hop chit nay, trong d6

Rla oo
phéan tmg dugc thuc hién trong dung méi véi sy ¢6 mit ctia chat xvc téc Pt, va R?, R3 RY,

R, A, V,W, X, Y, r va q nhu dugc x4c dinh & trén trong ban md ta nay.

Céc phuong an/diéu kién cta budc nay:
Dung mdi dé lua chon c6 thé 1a dung madi hitu co. Tét hon, dung méi hitu co
duoc lua chon tir nhém gém MeTHF, THF, MeOH, nBuOAc va iPrOAc, hoic hdn hop

ctia chiing. Tt nhit 14 MeTHF.
T6t hon, chit xtc tac Pt dé si dung 1a Pt/C.
Phan tng c6 thé duoc tién hanh & nhiét d6 ndm trong khoang tir khoang 20°C

dén khoang 100°C, t6t hon tir khoang 20°C dén khoang 30°C.
Ap sudt Hy 4p dung trong qua trinh hydro héa t6t hon nim trong khoang tir
khoang 20 bar dén khoang 70 bar. Tét nhit 4p sudt H, ndm trong khoang tir khoang 60

bar dén khoang 70 bar

Céc hop chét trung gian wru tién B-21 ma c6 thé dugc téng hop bang phuong phap
ndy duoc Iya chon tir hop chit trung gian bt ky trong sd cac hop chit trung gian B-21a

dén B-21f (xem trong bang 15-8 dudi day) bao gdbm mudi ctia ching.
Theo khia canh khéc, sang ché cling dé cap dén cac hop chit trung gian tdng hop

c6 cong thirc B-22 va mudi ciia hop chit ndy, ching c6 thé duge sir dung lam céc hop

chit trung gian chinh trong tong hop céc hop chit c6 cong thic (Ia) va (Ia*):
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H khong
d6i xlng
B-22

Pinh nghia vé c4c nhém R, R3, R4, R7, A, V, W, X, Y, r va q trong B-22 tuong
mg v6i céc dinh nghia dugc dua ra dbi véi hop chit (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic
(Ic*) néu trén, tic 13, [BO] dbi voi R/R3, [CO] d6i v6i A/RY/r, [E0] dbi véi R7/q, [FO] dbi
véi W/X/Y va [GO] d6i véi V.

Céc hop chit trung gian uu tién B-22 14 cic hop chat ddn dén cac hop chit wu
tién (Ta) va (Ia*) theo sang ché, tirc 13, cac phuong 4n wu tién ctia B-22 ¢6 céc khia canh
chu triic duoc lua chon tir [BO] dén [B17] dbi véi RY/R3, [CO] dén [C15] d6i véi A/RYE,
[E0] dén [E2] ddi voi R7/q, [FO] va [F1] d6i véi W/X/Y, [GO] va [G1] d6i v6i V va [EF0]
va [EF1] dbi véi R7/q/W/X/Y n6i chung. Cac khia canh céu tric ndy c6 thé duge hoan vi
v6i nhau nhu duwoc md ta trong céc td hgp BCEFG, dé thu duoc céc hop chét trung gian
wu tién B-22 (c4c khia canh E va F ¢6 thé duoc thay thé bang khia canh t6 hop EF). M&i
mot td hop BCEFG dai dién va x4c dinh cac phuong an riéng biét hodc cac tap hgp con
chung ctia cac hop chét trung gian B-22. Cac hop chit trung gian uu tién B-22 dugc lua
chon tir cac hop chit trung gian B-22a dén B-22f (xem trong bang 15-8 dudi day), bao

gobm muodi cua chung.

Theo khia canh khéc, sang ché cling md ta viéc sit dung céc hop chit trung gian
tdng hop c6 cong thirc B-22 hodc mubi ciia chiing (va cic phuong an khéc nhau va cac
phin nhém nhur dwoc mé ta va/hodc xac dinh & day) trong tdng hop cac hop chit (Ta) va
(Ia*).

Theo khia canh khac, sang ché ciing d& cap dén phuong phép téng hop hop chit
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trung gian cé cdng thirc B-22

(R,

ﬁ khoéng
ddi xtimg
B-22

, hodc mudi cia hop chat nay,

bao gbm budc hydro héa hop chét c6 cong thirc B-21,

(RY,

khong
ddi xing

B-21 < e o ' Ky x .

, hodc mudi ctia hgp chat nay, trong 46

phan ng dugc thyc hién trong dung mdi véi sw c6 mat cua chét xuc tac Pt va chat xtc

taic V, vaR% R3R* R7, A, V, W, X, Y, r va g nhu dugc x4c dinh & trén trong ban mo ta

nay.

Céc phuong an/didu kién ctia budc nay:

Dung mbi dé lwa chon c6 thé 1a dung méi hitu co. Tbt hon, dung moéi hitu co
duoc lua chon tir nhom gém MeTHF, THF, MeOH, nBuOAc va iPrOAc, hoic hén hop
ctia chung. Tt nhat 1a MeTHF.

Tét hon, chat xuc tac Pt dé st dung 1a Pt/C.
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T6t hon, chét xic tic V dé st dung 13 chit xtc tac V(IV). Tt nhét 1a VO(acac),.

Phan tmg c6 thé duoc tién hanh & nhiét d6 ndm trong khoang tir khoang 20°C
dén khoang 60°C, t5t hon tir khoang 20°C dén khoang 30°C.

Ap sult H, 4p dung trong qué trinh hydro héa t6t hon nim trong khoang tir
khoang 3 dén khoang 70 bar. Tét nhat 4p sudt H» ndm trong khoang tir khoang 60 bar dén
khoang 70 bar.

Céc hop chét trung gian uu tién B-22 ma c6 thé duoc téng hop bing phuong phap
nay duoc lua chon tir hop chét trung gian bat ky trong sd cac hop chét trung gian B-22a
dén B-22f (xem trong bang 15-8 dudi day) bao gdm mudi ctia chiing.

Theo khia canh khéc, sang ché cling d& cap dén phwong phép tach khong ddi

xtng hdn hop bao gém ca hai chit ddng phan dbi anh cia hop chét trung gian c¢6 cong
thic B-22

B-22

bao gdm budc lam két tha mudi cia mot chit ddng phan ddi anh tao ra bing mot axit
khong d6i xtmg.
Cac phuong 4n/diéu kién dé tach khong d6i ximg:

Axit khong dbi xung dé su dung, vi du tbt hon dugc lya chon tir nhém bao gém
axit (+)-Di-O,0’-dibenzoyl-D-tartaric, axit (-)-Di-O,0’-dibenzoyl-L-tartaric, axit (+)-
Di-0,0’-p-toluoyl-D-tartaric, axit (-)-Di-O,0’-p-toluoyl-L-tartaric, axit (1S)-(+)-
camphor-10-sulfonic, axit (1R)-(-)-camphor-10-sulfonic, axit (R)-(-)-mandelic, axit (S)-

(+)-mandelic, axit L-pyroglutamic, axit D-pyroglutamic, axit L-(+)-tartaric, axit D-(-)-
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tartaric, axit L-(+)-lactic va axit L-(+)-lactic. Tét nhat 13 axit (+)-Di-O,0’-p-toluoyl-D-
tartaric va axit (-)-Di-0,0’-p-toluoyl-L-tartaric. Mudi ctia chit ddng phan d6i anh duoc
két tha tir dung dich hozic huyén phi cta cac hop chéit B-22 trong dung mdi thich hop, tdt
hon 1a ACN. Mudi két tia mot cach chon loc, tirc 14, mot chit ddng phan déi anh két taa
& dang mudi cua axit khong dbi ximg, trong khi chdt déng phan di anh khac giit
nguyén/co ban dugc hoa tan trong cac didu kién 4p dung. Chéat ddng phan ddi anh tu do
c6 thé duoc thu hoi tir mudi bing phuong phép trao dbi ion. Phiong phap mé ta néu trén
trong tai liéu nay ciling c6 thé duoc 4p dung d& 1am giau mot chit ddng phan déi anh so
v6i chit kia néu nhu su tich dﬁy da khong thé dat duoc hodc cac bude ¢ thé duge lap
lai nhiéu 14n dé dat dwoc su tach ddy du. Cac phuong tién tich ma chét ddng phan dbi
anh/mudi tuong tng thu duoc ¢ dang ma gan nhu khéng chita chit ddng phéan déi anh
kia. T6t hon, axit khéng dbi xtmg dugc st dung v6i luong dudi tf luong so véi chit ddng
phan ddi anh duoc tach, tic 13, t6t hon nim trong khoang tir 0,5 — 1 dwong luong. (t6t
nhét 1 1 duong lugng). Nong d6 téng ctia chét triét quang trong dung dich/huyén phu
trude khi tach tot hon nim trong khoang tir 50 — 150g/L, t&t nhét khoang 100g/L.

Céc hop chét trung gian khong d6i xtimg B-22 dugc wu tién ma c6 thé duoc tach
tir chit ddng phan ddi anh ciia chiing bing phwong phap nay dugc lya chon tir hop chét
trung gian bat ky trong s6 cac hop chét trung gian B-22a dén B-22f (xem trong bang 15-

7 dudi day) bao gdm mubi cta chiing.

Theo khia canh khéc, séng ché cling dé c4p dén cac hop chat trung gian tdng hop
¢6 cong thirc B-23 va mudi ctia hop chat nay, ching c¢6 thé duoc sir dung 1am céc hop

chit trung gian chinh trong téng hop cac hop chit c6 cong thic (Ta) va (Ia*):
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(R%),

X’Y\ e
R?
o L

H
B-23

khéng
dai ximg

Pinh nghia vé& cic nhém R2, R3, R4, R7, A, V, W, X, Y, r va q trong B-23 tuong
mg v6i cac dinh nghia duoc dua ra dbi voi hop chét (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hoic
(Ic*) néu trén, tic 13, [BO] d6i véi R2/R3, [CO] dbi véi A/RYr, [E0] dbi véi R7/q, [FO] dbi
v6i W/X/Y va [GO] dbi voi V.

Cac hop chét trung gian wu tién B-23 13 cac hop chét din dén c4c hop chéit vu
tién (Ia) va (Ta*) theo sang ché, tic 13, cac phuong 4n wu tién ctia B-23 c6 cac khia canh
cau tric duoc lwa chon tir [B0] dén [B17] dbi véi R/R3, [CO] dén [C15] dbi véi A/RY,
[E0] dén [E2] dbi véi R7/q, [FO] va [F1] d6i véi W/X/Y, [GO] va [G1] d6i voi V va [EF0]
va [EF1] dbi véi R7/q/W/X/Y n6i chung. Céc khia canh ciu trac ndy c6 thé duoc hoan vi
v6i nhau nhur duge mé ta trong cac td hop BCEFG, dé thu duoc cac hop chét trung gian
wu tién B-23 (cé4c khia canh E va F ¢6 thé duoc thay thé bang khia canh t6 hop EF). Mai
mot t hop BCEFG dai dién va xac dinh cac phuong an riéng bi€t hodc céc tdp hop con
chung ctia cac hop chét trung gian B-23. Céc hop chét trung gian wu tién B-23 dugc lva
chon tir cac hop chit trung gian B-23a dén B-23f (xem trong bang 15-9 dudi day), bao
gdm mubi ctia ching,

Theo khia canh khéc, sang ché cling md ta viéc sir dung cac hop chét trung gian
tdng hop c6 cong thirc B-23 hodc mudi ciia chiing (va cdc phwong 4n khac nhau va cac
phan nhém nhu duge mo ta va/hodc xac dinh & ddy) trong téng hop cac hop chit (Ta) va
(Ta*).

Theo khia canh khéc, sang ché ciing dé cap dén phuong phap tong hop hop chét
trung gian c6 cong thuc B-23
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R
A §
Rt v
q
W, ﬁ khéng
déi ximg
B-23

, hodc mudi cua hop chat nay,

bao gbém budc oxy héa hop chét c6 cong thirc B-22,

(RY)

r

;;.% khong
d6i xing
8’22 - Ko 9 A Y 7
, hodc mudi cua hgp chat nay, trong d6

phan ing duoc thuc hién trong dung moi véi sy cd mét cla chét xtc tac va tac nhan oxy
héa, va RZ, R3R%, R, A, V, W, X, Y, r va q nhu duoc x4c dinh & trén trong ban mo ta
nay.
Céc phuong an/diéu kién ciia budc nay:

Dung mdi dé lya chon 1a dung méi hiru co hogic hdn hop ctia dung méi hitu co
va nude. Tt hon, dung méi hitu co duge lya chon tir nhém gém DCM va toluen, hodc
hén hop ctia chung, hodc hdn hop clia (cic) dung méi hitu co voi nude. Tét nhat 13 hdn

hop cua DCM va nude.

Chét xuc tac dé st dung cé thé 1a chét xuc tic Mo-, V- hodc W. Tt hon, chit
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xtc tic duge Iya chon tir nhém gdém (NH4):2MoOs, Na;MoQs, VO(acac)z, MoOx(acac),,
Na;WO4*2H20. Tt nhét 1a Na;WO4*2H,0.

Trong chimg muc tac nhan oxy héa lién quan, tot hon 14 str dung H>O», dic biét

14 H>O; trong nudéc.

Phan tmg c6 thé duoc tién hanh & nhiét d6 ndm trong khoang tir khoang 0°C dén
khoang 50°C, &t hon tir khoang 35°C dén khoang 40°C.

Céc hop chét trung gian wu tién B-23 ma c¢6 thé duoc téng hop bang phwong phap
nay duogc lua chon tir hop chét trung gian bat ky trong s6 cac hop chit trung gian B-23a

dén B-23f (xem trong bang 15-9 dudi day) bao gdm mudi clia ching.

Céc budc tdng hop B-20 > B-21, B-21 = B-22 va B-22 = B-23 ciing c6 thé
duoc tién hanh voi timg hop chit trung gian triét quang B-20, B-21 va B-22 tuong ting
(néu qua trinh tich khong d6i ximg cta B-20 khéng dugc tién hanh). B-21, B-22 va B-
23 triét quang va cac budc phan tmg twong Gmg v&i cac hop chét trung gian triét quang

cling 1a mét phan cta sang che.

Theo khia canh khac, sang ché ciing d& c4p dén phuong phap tdng hop hop chit
trung gian c6 cong thitc B-18 bao gdm budc A nhu dugc mo ta & trén trong ban mo ta
ndy (phuong 4n 1). Theo khia canh khac, sing ché cling d& cdp dén phuong phap tng
hop hop chét trung gian c6 cong thirc B-18 bao gdm budc A va bude B nhu dugc mo ta
& trén trong ban mo ta nay (phwong 4n 2). Theo khia canh khéc, sang ché ciing dé cap
dén phuong phép tdng hop hop chat trung gian c6 cong thirc B-18 bao gém budc A va
budc B va budc C nhu duge md ta & trén trong ban moé ta nay (phuong an 3). Cac qué
trinh tdng hop theo céc phuong an tir 1 &n 3 thuan loi hon so véi cac phwong phap thay
thé ma cac phuong phép nay c6 thé dugc cin nhéc va cho phép hiéu qua va céng suét

téng hop dy di dugc cai thién, chi phi thap va gidm luong dung moi va chat thai.

Theo khia canh khac, sang ché ciing d& cip dén phuong phap tdng hop hop chit
trung gian c6 cong thirc B-20 bao gdm budce D nhu dugc mé ta & trén trong ban mo ta
ndy (phuong 4n 4). Theo khia canh khac, sang ché cling d& cap dén phuong phap tong
hop hop chit trung gian ¢ cong thirc B-20 bao gém bude D va budc E nhur duge mo ta
& trén trong ban mod ta nay (phuong an 5). Theo khia canh khac, sang ché ciing dé cap

dén phuong phép tdng hop hop chat trung gian ¢ cong thirc B-20 bao gém budc A va



33547

budc B va budc C va budc D va bude E nhu dugec mo td & trén trong badn mo ta nay
(phuong én 6).

Theo khia canh khac, sang ché cfing d& cap dén phuong phap tdng hop hop chit

c6 cong thic (Ta) va (Ia*) bao gdbm phuong an duoc lwa chon tir phurong 4n tir 1 dén 6.

Toan b cac bude nhu dugc deé cap & trén trong bdn mo ta ndy bao gom tat ca céc
phuong an/diéu kién ctia viéc lam theé nao dé cac budc cé theé duoc tien hanh nhu dugce

bdc 10 & trén trong ban mo ta nay.
Theo khia canh khéc, sang ché ciing d& cap dén cac hop chit trung gian tong hop
c6 cong thirc A-12 va mudi cia hop chét nay, chiing c¢6 thé duoc sir dung lam cac hop

chit trung gian chinh trong tdng hop cac hop chit c6 cong thirc (Ib) va (Ib¥):

A-12

Pinh nghia v& cic nhém R2, R3, R7, V, W, X, Y, n va q trong A-12 twong ting
v6i cac dinh nghia dugc dua ra d6i v6i hop chét (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hozc (Ic*)
néu trén, tic 13, [B0] di voi R¥/R3, [DO] dbi voi n, [E0] dbi voi R7/q, [FO] dbi véi W/X/Y
va [GO] dbi voi V.

Céc hop chét trung gian wu tién A-12 14 céc hop chét din dén cac hop chit uu
tién (Ib) va (Ib*) theo sang ché, tic 13, cac phwong 4n wu tién ctia A-12 ¢6 cac khia canh
chu tric duge lwa chon tir [BO] dén [B17] dbi voi R/R3, [DO] dén [D3] dbi véi n, [EO]
dén [E2] d6i voi R7/q, [FO] va [F1] dbi véi W/X/Y, [GO] va [G1] d6i v6i V va [EF0] va
[EF1] d6i véi R7/q/W/X/Y néi chung. Céc khia canh cdu triic ndy c¢6 thé dwoc hoan vi
v6i nhau nhu duge mé ta trong céc td hop BDEFG, dé thu dugc cac hop chét trung gian
wu tién A-12 (c4c khia canh E va F ¢6 thé dugc thay thé bang khia canh t6 hop EF). Mdi
mot td hop BDEFG dai dién va xac dinh cdc phuong 4n riéng biét hodc cac tap hop con
chung ctia céc hop chat trung gian A-12.
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Theo khia canh khéc, sang ché ciling md ta viéc st dung cac hop chét trung gian
téng hop c6 cong thirc A-12 hosic mubi ciia ching (va cac phuong 4n khéc nhau v céc
phan nhém nhu duge mo ta va/hodc xac dinh & day) trong téng hop cac hop chét (Ib) va
(Ib*).

Theo khia canh khéc, séng ché ciing dé cip dén céc hop chit trung gian tdng hop
c6 cong thirc A-13 va mudi cia hop chit ndy, ching c¢6 thé duoc sir dung 1am cac hop

chit trung gian chinh trong tdng hop cac hop chét c6 cong thirc (Ib) va (Ib*):

(R%),

Pinh nghia vé cdc nhém R2, R3, R4, R7, A, V, W, X, Y, n, q va r trong A-13 twong
mg v6i cac dinh nghia dugc dua ra dbi véi hop chat (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic
(Ic*) néu trén, tirc 13, [BO] dbi véi RYR3, [CO] dbi véi A/Rr, [DO] dbi voi n, [E0] dbi
v6i R7/q, [FO] d6i voi W/X/Y va [GO] dbi voi V.

Céc hop chét trung gian wu tién A-13 1 cac hop chit din dén céc hop chéit uu
tién (Ib) va (Ib*) theo sang ché, tirc 13, cic phuong 4n wu tién ctia A-13 ¢6 céac khia canh
chu tric dugc lya chon tir [BO] dén [B17] dbi véi R¥Y/R3, [CO0] dén [C15] dbi véi A/RYr,
[DO] dén [D3] d6i véi n, [E0] dén [E2] dbi véi R7/q, [FO] va [F1] dbi voi W/X/Y, [GO]
va [G1] d6i v6i V va [EF0] va [EF1] dbi véi R7/q/W/X/Y n6i chung. Céc khia canh ciu
truc nay co thé duoc hoan vi voi nhau nhu dugc mé ta trong cac tb hgp BCDEFG, dé thu
duoc cac hop chét trung gian wu tién A-13 (cac khia canh E va F ¢6 thé duogc thay thé
béng khia canh t& hop EF). M3i mot to hop BCDEFG dai dién va xéc dinh céac phuong

4n riéng biét hoic céc tap hop con chung cia cic hop chét trung gian A-13.

Theo khia canh khéc, séng ché ciing mé ta viéc sir dung cac hop chét trung gian

-56-



33547

tbng hop ¢ cong thirc A-13 hodc mubi cta ching (va cac phuong 4n khac nhau va cac
phan nhém nhu dugc mé ta va/hoic xac dinh & day) trong tdng hop cac hop chit (Ib) va
(Ib%).

Theo khia canh khéc, sang ché ciing d& cap dén cac hop chét trung gian téng hop
c6 cong thirc A-14 va mudi ctia hop chét nay, ching c6 thé dugc stir dung lam céc hop

chit trung gian chinh trong tdng hop céc hop chit c6 cong thirc (Ib) va (Ib*):

(R%),

A-14

Pinh nghia vé cac nhém R2, R, R4, R7, A, V, W, X, Y, n, q var trong A-15 twong
{mg v&i cac dinh nghia duoc dua ra d6i véi hop chét (1), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic
(Ic*) néu trén, tic 13, [BO] dbi voi R¥R3, [CO] dbi v6i A/RYr, [DO] dbi véi n, [E0] dbi
v6i R7/q, [FO] dbi voi W/X/Y va [GO] dbi véi V.

Céc hop chit trung gian wu tién A-14 13 céc hop chit din dén cac hop chét uu
tién (Ib) va (Ib*) theo sang ché, tirc 13, cic phuong 4n wu tién ctia A-14 ¢6 céc khia canh
cdu tric duoc lwa chon tir [BO] dén [B17] dbi voi R¥/R3, [CO] dén [C15] dbi v6i A/R,
[DO] dén [D3] dbi voin, [E0] dén [E2] dbi véi R7/q, [FO] va [F1] déi véi W/X/Y, [GO]
va [G1] dbi vé6i V va [EF0] va [EF1] dbi voi R7/q/W/X/Y néi chung. Céc khia canh ciu
tric nay co thé dugc hoan vi v6i nhau nhu duoc mb ta trong cac td hop BCDEFG, dé thu
duoc cac hop chét trung gian wu tién A-14 (c4c khia canh E va F ¢6 thé duoc thay thé
bf?lng khia canh t& hop EF). Mdi mot td hop BCDEFG dai dién va x4c dinh cac phuong

4n riéng biét hodc cac tAp hop con chung ctia cac hop chit trung gian A-14.

Theo khia canh khac, sang ché cling m ta viéc sit dung cac hop chit trung gian

téng hop c6 cong thiic A-14 hodc mudi cia ching (va cac phwong 4n khac nhau va cac
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phan nhém nhu duge mo ta va/hodc x4c dinh & day) trong téng hop cac hop chét (Ib) va
(Io%).

Theo khia canh khéc, séng ché ciing dé c4p dén cac hop chit trung gian tdng hop
c6 cong thirc A-15 va mudi ctia hop chét nay, chung c¢6 thé duoc sir dung 1am cac hop

chit trung gian chinh trong téng hop cc hop chét c¢6 cong thirc (Ib) va (Ib*):

(R%),

A-15

Pinh nghia vé cac nhém R% R3, R*, R7, A, V, W, X, Y, n, q var trong A-15 twong
{mg v6i cac dinh nghia dugc dua ra dbi véi hop chit (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic
(Ic*) néu trén, tic 13, [BO] ddi véi R¥R3, [CO] dbi véi A/RY/r, [DO] dbi véi n, [E0] dbi
v6i R7/q, [FO] dbi voi W/X/Y va [GO] dbi voi V.

Céc hop chit trung gian wu tién A-15 14 cac hop chit din dén cac hop chét wu
tién (Ib) va (Ib*) theo sang ché, tirc 13, cac phuong 4n wu tién ctia A-15 c¢6 cac khia canh
chu tric duoc lua chon tir [BO] dén [B17] ddi voi R¥R3, [CO] dén [C15] dbi véi A/RY,
[DO] dén [D3] dbi véi n, [E0] dén [E2] d6i véi R7/q, [FO] va [F1] dbi véi W/X/Y, [GO]
va [G1] d6i v6i V va [EF0] va [EF1] dbi v6i R7/q/W/X/Y néi chung. Cac khia canh ciu
triuc nay cé thé dugc hoan vi véi nhau nhu dugc md ta trong céac tb hop BCDEFG, dé thu
dugc cic hop chét trung gian wu tién A-15 (cac khia canh E va F ¢6 thé dugc thay thé
béang khia canh t6 hop EF). M&i mét t6 hop BCDEFG dai dién va xac dinh céc phuong

4n riéng biét hoic cac tAp hop con chung ctia cic hop chit trung gian A-15.

Theo khia canh khéc, séng ché cling mo ta viéc sir dung céc hop chét trung gian
tdng hop c6 cong thirc A-15 hodc mudi ctia ching (va cic phuong 4n khéc nhau va cac

phan nhém nhu duge md ta va/hodc xac dinh & déy) trong tong hop cac hop chat (Ib) va
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(Ib*).
Theo khia canh khac, sang ché ciing d& cap dén cac hop chit trung gian tdng hop
c6 cong thitc A-17 va mubi ctia hop chat nay, ching c6 thé duoc sir dung 1am cac hop

chit trung gian chinh trong tdng hop cac hop chit c6 cong thire (Ib) va (Ib*):

(R,
0 —
R3 N NH,
2
R A-17

Pinh nghia vé& cac nhém R2 R3, R, A va r trong A-17 tuong tmg véi cac dinh
nghia dugc dua ra d6i v6i hop chat (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodic (Ic*) néu trén, tic
13, [BO] d6i v&i R¥/R3 va [CO] dbi véi A/RYr.

Céc hop chét trung gian wu tién A-17 13 cac hop chét din dén cac hop chit uu
tién (Ib) va (Ib*) theo sang ché, tic 13, cac phuong 4n wu tién ctia A-17 ¢6 céc khia canh
c4u tric duoc Iya chon tir [B0] dén [B17] d6i voi R/R3 va [C0] dén [C15] d6i voi A/RYr.
Céc khia canh cdu tric nay c6 thé dwoc hoan vi v6i nhau nhu dwoc mé ta trong cic tb
hop BC, dé thu dugc cac hop chét trung gian wu tién A-17. M&i mét td hop BC dai dién
va xac dinh c4c phuong 4n riéng biét hodic cac tip hop con chung clia cac hop chit trung
gian A-17.

Theo khia canh khéc, sang ché ciing md ta viéc st dung cac hop chét trung gian
téng hop c6 cong thitc A-17 hodc mudi ctia ching (va cac phuong an khac nhau va céc
phan nhém nhu duge mé ta va/hodc xéc dinh & dy) trong tdng hop cac hop chét (Ib) va
(Ib*).

Theo khia canh khic, sang ché ciing d& cap dén cac hop chét trung gian tng hop
c¢6 cong thirc A-18 va mudi ctia hop chat nay, ching c6 thé dugc str dung 1am céc hop

chit trung gian chinh trong tbng hop cac hop chat c6 cong thirc (Ib) va (Ib*):
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N

| \

N\ R®
(R4Y. H 2

R
A-18

Dinh nghia vé cic nhém R2 R3, R*, A va r trong A-18 tuong tng véi cac dinh
nghia dugc dua ra di v6i hop chit (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) néu trén, tirc
13, [BO] d6i v6i RY/R3 va [CO] dbi véi A/RYr.

Céc hop chét trung gian wu tién A-18 14 cic hop chit din dén céc hop chét wu
tién (Ib) va (Ib*) theo sang ché, tirc 13, cac phwong 4n wu tién cia A-18 ¢6 céc khia canh
c4u tric duoc lyra chon tir [B0] dén [B17] d6i voi RY/R3 va [CO0] dén [C15] dbi voi A/R.
Céc khia canh céu tric nay cé thé duoc hoan vi v6i nhau nhu duge moé ta trong céc td
hop BC, dé thu duoc cac hop chét trung gian wu tién A-18. Mdi mét 8 hop BC dai dién
va xéc dinh cac phuong 4n riéng biét hodc cac tip hop con chung clia céc hop chét trung
gian A-18.

Theo khia canh khéc, sing ché cling md ta viéc sir dung cac hop chét trung gian
téng hop c6 cong thiic A-18 hosic mubi ciia ching (va cic phuong an khéc nhau va céc
phan nhém nhu duge mé ta va/hodc x4c dinh & day) trong tng hop céc hop chit (Ib) va
(Ib*).

Theo khia canh khéc, séng ché ciing dé cap dén cac hop chét trung gian téng hop
c6 cong thirc A-20 va mudi ctia hop chét nay, chung ¢6 thé dugc sir dung lam cac hop

chit trung gian chinh trong téng hop cic hop chit c6 cong thirc (Ib) va (Ib*):

N
\
N>_\>—R3
(R, R?

.

NH
tBuO\« A-20
(0]

Pinh nghia vé cic nhém R2 R3, R% A, n va r trong A-20 twong tng véi cac dinh
nghia duoc dua ra dbi v6i hop chit (1), (Ia), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) néu trén, tirc
13, [BO] d6i véi R¥R3, [CO] d6i v6i A/R%r va [DO] dbi véi n.
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Céc hop chat trung gian wu tién A-20 1 cc hop chit din dén cac hop chat wu
tién (Ib) va (Ib*) theo sang ché, tirc 13, cdc phuong 4n wu tién ctia A-20 c6 cac khia canh
cdu tric duoc Iya chon tir [B0] dén [B17] d6i voi R¥/R3, [CO] dén [C15] dbi v6i A/RYr
va [D0] dén [D3] d6i v6i n. cac khia canh cAu truc ndy c6 thé dwoc hoan vi v6i nhau nhu
dwoc mo ta trong cac td hop BCD, dé thu duoc cac hop chét trung gian wu tién A-20. M3i
mot td hop BCD dai dién va xé4c dinh cdc phuong an ri€ng biét hodc cac tip hgp con

chung ctia cac hop chét trung gian A-20.

Theo khia canh khéc, séng ché cling md ta viéc sir dung cac hop chit trung gian
téng hop c6 cong thirc A-20 hoiic mudi ctia chiing (va cac phuong 4n khac nhau va céc
phan nhém nhu duge mo ta va/hoic xac dinh & déy) trong téng hop cac hop chét (Ib) va
(Ib*).

Theo khia canh khéc, séng ché ciing dé cap dén cac hop chat trung gian tdng hop
c6 cong thirc A-21 va mubi ctia hop chét nay, ching ¢6 thé dugc st dung lam céc hop

chét trung gian chinh trong tdng hop cac hop chét c6 cong thirc (Ib) va (Ib*):

N
| \
N

>_\>‘R3

(R* R

%;\/

A-21

Dinh nghia v& cac nhém R, R3, R%, A, n va r trong A-21 tuong tng v6i cac dinh
nghia dugc dua ra ddi voi hop chét (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) néu trén, tic
13, [BO] d6i voi RY/R3, [CO] dbi v6i A/R%/r va [DO] d6i véi n.

Céc hop chat trung gian wu tién A-21 14 cac hop chit din dén cac hop chét wu
tién (Ib) va (Ib*) theo sang ché, tirc 13, cic phuong 4n wu tién ctia A-21 ¢6 céc khia canh
chu tric duogc lua chon tir [BO] dén [B17] d6i v6i R¥/R3, [CO] dén [C15] dbi véi A/RYr
va [D0] dén [D3] d6i v6i n. céc khia canh cdu tric nay c6 thé duoc hoan vi véi nhau nhu
duoc mb ta trong céc t6 hop BCD, dé thu dugc cac hop chit trung gian wu tién A-21. Mai
mdt t5 hop BCD dai dién va xac dinh cac phuong 4n riéng biét hodc cac tip hop con

chung ctia c4c hop chit trung gian A-21.

Theo khia canh khéc, sang ché cling mé ta viéc sir dung cac hop chat trung gian
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téng hop ¢ cong thirc A-21 hodc mudi clia ching (va cac phuong 4n khac nhau va cac
phan nhém nhu duoe mé ta va/hodc xac dinh & ddy) trong téng hop céc hop chét (Ib) va
(Ib*).

Sang ché con dé cap dén cac hydrat, solvat, dang da hinh thé, cac chét chuyén
héa, din xuét, chit ddng phan va tién thudc ctia hop chét c6 cong thire (1), (Ia), (Ib), (Ic),
(Ia*), (Ib*) hoac (Ic*).

Céc hop chit c6 cong thuc (I), (Ta), (Ib), (Ic), (Ta*), (Ib*) hoic (Ic*) ma, vi du,
chira cc nhom este 13 céc tién thube tiém ning, este duoc tach trong cac didu kién sinh
ly.

Sang ché con dé cap dén mubi duoc dung cta hop chit ¢é cong thic (I), (a),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*).

Sang ché con dé cap dén ddng tinh thé, t&t hon ddng tinh thé duoc dung, ctia hop
chét c6 cong thic (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*).

Theo mdt khia canh, cac hop chit (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*) theo
séng ché1a & dang v6 dinh hinh.

Sang ché con @ cap dén mudi dugc dung ciia hop chit ¢ cong thirc (1), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hoac (Ic*) véi cac axit hodc bazo v co hodc hitu co.

Séng ché @& cap dén cac hop chit ¢6 cong thirc (I), (Ta), (Ib), (Ic), (Ia*), (Ib*)
hodc (Ic*), cac hop chi nay hitu dung trong phong ngira va/hoic diéu tri bénh va/hoic
tinh trang, trong d6 su tic ché twong tac gitta MDM2 va p53 ¢6 loi ich tri lidu, bao gdm
nhung khong bi giéi han boi diéu trj va/hodc phong ngira ung thur.

Theo khia canh khéc, séng ché dé cap dén hop chit ¢ cong thie (I), (Ta), (Ib),
(Ic), (Ta*), (Ib*) hoic (Ic*) — hoic mubi duge dung ciia ching — dé st dung 1am thube.

Theo khia canh khac sang ché d& cap dén hop chit c6 cong thic (I), (Ta), (Ib),
(Ic), (Ia*), (Ib*) hodic (Ic*) — hoic mudi duge dung ciia chung — dé dung trong phwong
phap diu trj trén co thé ngudi hodc dong vat.

Theo khia canh khac sang ché d& cap dén hop chit cé cong thirc (I), (Ta), (Ib),
(Ic), (Ta*), (Ib*) hodc (Ic*) — hodc mubi dwoc dung ciia chiung — dé dung trong diéu tri

va/hodc phong ngira bénh va/hoic tinh trang trong d6 su tic ché tuong tac gitta MDM2
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va p53 1a c6 loi ich tri ligu.
Theo khia canh khac, sing ché dé& cap dén hop chét c6 cong thirc (I), (Ta), (Ib),
(Ic), (Ia*), (Ib*) hodc (Ic*) — hodc mudi duoc dung ctia ching — dé dung trong diéu tri

va/hodc phong ngira ung thu, nhiém tring, viém hodc céc bénh ty mién.

Theo khia canh khéc, sang ché dé cap dén hop chét c6 cong thirc (1), (Ta), (Ib),
(Ic), (Ta*), (Ib*) hodc (Ic*) — hoic mudi duge dung cia ching — dé duing trong phuong
phap diéu tri va/hoiic phong ngira ung thu, nhidm tring, viém hodc cic bénh tu mién

trong co thé ngudi va dong vat.

Theo khia canh khéac, sang ché dé cap dén viéc sir dung hop chit c6 cong thirc
(D), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoidc (Ic*) — hodc mubi duge dung cia chiing — dé didu ché
dwoc pham trong didu tri va/hoic phong ngira ung thu, nhiém tring, viém hoic cac bénh

tu mién.

Theo khia canh khac sang ché d& cap dén hop chit c6 cong thic (I), (Ta), (Ib),
(Ic), (Ia*), (Ib*) hodc (Ic*) — hodc mudi duge dung ciia ching — dé dung trong diéu tri

va/hodc phong ngtra ung thu.

Theo khia canh khéc séng ché md ta viéc sir dung hop chit cé cong thirc (1), (Ta),
(Ib), (Ic), (Ta*), (Ib*) hodc (Ic*) — hoic mudi duge dung cta ching — dé diéu ché duoc
phim trong diéu tri va/hodc phong ngira ung thu.

Theo khia canh khéc, séng ché dé cap dén hop chét c6 cong thic (I), (Ia), (Ib),
(Ic), (Ta*), (Ib*) hodc (Ic*) — hodc mudi duoc dung ciia ching — dé dung trong phuong
phép didu tri va/hoic phong ngira ung thu trén co thé ngudi hodc dong vat.

Theo khia canh khéc, séng ché dé cap dén hop chét c6 cong thie (I), (Ia), (Ib),
(Ic), (Ta*), (Ib¥) hodc (Ic*) — hodc mudi duge dung ciia ching — dé dung trong didu tri
va/hoic phong ngira bénh bach ciu tiy bao cép tinh (AML), ung thu tién liét tuyén hodc
ung thu phdi, trong d6 céc t& bao ung thu c6 p53 chirc ning, t6t hon trong d6 céc té bao

ung thur 14 p53 kiéu hoang dai.

Theo khia canh khéc, sang ché dé cap dén hop chét c6 cong thirc (I), (Ta), (Ib),
(Ic), (Ia*), (Ib*) hodc (Ic*) — hodc mudi duge dung ctia ching — dé ding trong diéu tri

va/hoic phong ngira bénh bach ciu tiy bao cép tinh (AML), ung thu tién liét tuyén hodc
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ung thu phdi, trong d6 cac té bao ung thu tdt hon c6 p53 chirc ning, tdt hon niva trong d6

céc t& bio ung thu 14 p53 kiéu hoang dai.

Theo khia canh khac, sang ché mé ta viéc sir dung hop chét c6 cong thirc (1), (Ia),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) — hoic mubi duoc dung ctia ching — dé didu ché duoc
phim trong diéu tri va/hoic phong ngira bénh bach cu tiiy bao cép tinh (AML), ung thu
tién liét tuyén hodc ung thu phdi, trong d6 cac t& bao ung thu c6 p53 chuc ning, tdt hon

trong d6 cac té bao ung thur 14 p53 kidu hoang dai.

Theo khia canh khac, sang ché mé ta viéc st dung hop chét c6 cong thirc (1), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) — hoic mubi dwoc dung ciia ching — dé didu ché dugc
phim trong diéu tri va/hoic phong ngira bénh bach cau tiy bao cip tinh (AML), ung thu
tién liét tuyén hozic ung thu phdi, trong d6 céc t& bao ung thur tbt hon ¢6 p53 chirc ning,

t6t hon nita trong d6 céc t& bao ung thu 14 p53 kiéu hoang dai.

Theo khia canh khéc, sang ché mé ta phuong phap dé didu tri va/hodc phong
ngira bénh va/hoic tinh trang, trong d6 su Gc ché tuong tac gitta MDM2 va p53 1a c6 lgi
ich tri liéu bao gém budc dung mot lIugng cé tac dung didu tri cta hop chét c6 cong thirc
@, (Ta), (Ib), (Ic), (Ta*), (Ib*) hozic (Ic*) — hodc mudi duoc dung ctia ching — cho con
nguoi.

Theo khia canh khéc, sang ché mé ta phuong phap dé didu tri va/hodc phong
ngira ung thu bao gdm budc ding mét lugng ¢b tac dung didu tri ciia hop chét ¢ cong
thirc (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) — hodc mudi dugc dung ciia ching — cho
con nguoi.

Theo khia canh khéc, sang ché d& cap dén duoc phém chira it nhat mot hop chét
¢6 cong thie (1), (Ta), (Ib), (Ic), (Ia*), (Ib*) hogc (Ic*) — hodc mudi duoc dung cla ching
— va chét mang duoc dung.

Theo khia canh khéc, séng ché dé cap dén dugc phdm chita hop chit c6 cong
thire (I), (Ia), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*) — hosic mudi dugc dung ctia ching — va it
nhét mot chit c6 hoat tinh kim té bao va/hoic gdy doc t& bao khac.

Theo khia canh khéc, sang ché dé cap dén hop chit c6 cong thire (I), (Ia), (Ib),

(Ic), (Ia*), (Ib*) hodc (Ic*) — hodc mudi dwoc dung cia ching — d& ding trong diéu tri
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va/hodc phong ngira ung thu, nhiém tring, viém hodc cic bénh tu mién, trong d6 hop
chét néu trén duoc dung trude, sau hodc cung voi it nhét mot chit c6 hoat tinh kim té bao

hodc gay doc té bao khac.

Theo khia canh khéc, séng ché md ta viéc sir dung hop chét c¢6 cong thirc (I), (Ia),
(Ib), (Ic), (Ta*), (Ib*) hoic (Ic*) — hodc mudi duoc dung ciia ching — dé didu ché thudc
trong didu tri va/hodc phong ngira ung thu, nhiém tring, viém hodc cic bénh ti mién
trong d6 hop chét néu trén dugc dung trudce, sau hodc cung voéi it nhét mot chit c6 hoat

tinh kim t€ bao hoic gy ddc té bao khac.

Theo khia canh khéc, sang ché dé cap dén chit c6 hoat tinh kim t& bao hodc gay
doc té bao diéu ché dé duoc dung trudce, sau hodc ciing v6i hop chit c6 cong thire (I),
(Ia), (Ib), (Ic), (Ta*), (Ib*) hoic (Ic*) — hosc mubi duoe dung cia ching — dé dung trong

diéu tri va/hotic phong ngira ung thu, nhiém tring, viém hoic cac bénh ty mién.

Theo khia canh khéc, sang ché mé ta phuong phép dé diéu tri va/hodc phong
ngira ung thu, nhidm tring, viém hodc céc bénh tu mién bao gém budc dung cho bénh
nhan can thiét mot luong c¢6 tac dung didu tri ctia hop chit ¢6 cong thie (I), (Ta), (Ib),
(Ic), (Ia*), (Ib*) hodc (Ic*) — hoic mudi duge dung clia ching — trude, sau hodc cling véi
it nhit mot chit c6 hoat tinh kim t€ bao hodc gy doc té bao khac.

MO ta chi tiét sang ché
Phén dinh nghia

Céc thuét ngit khong duge xac dinh cu thé & ddy nén léy nghia dugc gan cho
ching bédi nguoi ¢ hiéu biét trung binh trong linh vuc bdc 16 va theo ngit canh. Tuy
nhién, theo sir dung trong ban mo ta, trr khi dugc quy dinh theo cach nguoc lai, cac thuat
ngilt sau cé nghia dugc chi rd va nhiing quy udc sau duge tudn theo:

Str dung tién t§ Cy.y, trong d6 mdi mot x va y 13 s6 tw nhién (x < y), chi ra ring,
cAu tric mach hodc vong hoic t6 hop cAu triic mach va vong ndi chung, dugc xac dinh
va dugc néu theo cach két hop truc tiép, c6 thé bao gbm téi da y va t6i hidu x nguyén tir
cacbon.

Chi sb ctia s§ thanh phin trong cic nhém ma chtra mot hogc nhiéu nguyén tir

khéc loai (vi dy, heteroalkyl, heteroaryl, heteroarylalkyl, heteroxyclyl, heteroxyxylalkyl)
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dé chi tong s6 nguyén tir cia tat ca cac thanh phan cta vong hodc cac thanh phin cia

mach hodc tong s0 tat ca cac thanh phan ctia vong va mach.

Chi s6 ctia cdc nguyén tir cacbon trong nhém ma gdm sy két hop céu trac mach
cacbon va vong cacbon (vi du, xycloalkylalkyl, arylalkyl) d& cap dén téng s nguyén tir
cacbon ciia tt ca cac thanh phan vong cacbon va mach cacbon. Mot cach hién nhién, cAu

tric vong cé it nhit ba thanh phan (canh).

Noi chung, dbi v&i cac nhém bao gém hai hodc nhiéu phan nhom (vi duy,
heteroarylalkyl, heteroxyxylalkyl, xycloalkylalkyl, arylalkyl) phdn nhom goi tén sau
clng 13 diém gén gbc, vi du, phan tir thé aryl-Ci.¢alkyl nghia 14 nhém aryl dugc lién két
v6i nhém Cialkyl, nhém néu sau duoc lién két voi nhan hodc v6i nhém ma phin tir thé

dugc gdn vdi no.

Alkyl dé chi mach hydrocacbon no héa tri mét, n6 c6 thé c6 mit & ca dang mach
thing (khong phan nhanh) va dang nhanh. Néu alkyl dugc thé, viéc thé c6 thé difn ra mot
céch ddc 1ap v6i nhau, bang viée thé mot 1an hodc viée thé nhiéu 14n trong mdi trudng

hop, trén tit ca cac nguyén tir cacbon lién két vé6i hydro.

Thuat ngit ”Ci.salkyl” bao gém, vi du H3C-, H3C-CHz-, H3C-CH>-CH>-, H3C-
CH(CHz)-, H3C-CHz-CH;-CH;-, H3C-CH,-CH(CH3)-, H3C-CH(CHs)-CHz-, H3C-
C(CHs)2-, H3C-CHx-CH2-CHz-CHz-, H3C-CH2-CH>-CH(CHs)-, H3C-CH,-CH(CHa)-
CHz-, Hs3;C-CH(CH3)-CH2-CHz-, H3C-CHz-C(CH3)2-, H3C-C(CH3)-CHa-, H3C-
CH(CH3)-CH(CH3)- va H3C-CH2-CH(CH2CH3)-.

Vi du khac vé alkyl 1a metyl (Me; -CHz), etyl (Et; -CH.CHs), 1-propyl (n-propyl;
n-Pr; -CH>CH2CH3), 2-propyl (i-Pr; iso-propyl; -CH(CHs)z), 1-butyl (n-butyl;
n-Bu; -CH,CH>CH>CH3), 2-metyl-1-propyl (iso-butyl; i-Bu; -CH2CH(CHs)z), 2-butyl
(sec-butyl; sec-Bu; -CH(CH3)CH2CH3), 2-metyl-2-propyl (tert-butyl; t-Bu; -C(CH3)3),
l-pentyl (n-pentyl; -CH,CH,CH>CH2CH3), 2-pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl
(-CH(CH2CHs)2), 3-metyl-1-butyl (iso-pentyl; -CH>CH>CH(CH3),), 2-metyl-2-butyl
(-C(CH3)2.CH2CH3), 3-metyl-2-butyl (-CH(CH3)CH(CHs)2), 2,2-dimetyl-1-propyl
(neo-pentyl; -CH2C(CH3)3), 2-metyl-1-butyl (-CH2CH(CH3)CH2CH3), 1-hexyl
(n-hexyl; -CH2,CH2CH>CH2CH,CH3), 2-hexyl (-CH(CH3)CH2CH2CH2CHs), 3-hexyl
(-CH(CH2CH3)(CH2CH2CH3)), 2-metyl-2-pentyl (-C(CHs3).CH2CH2CH3), 3-metyl-2-
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pentyl (-CH(CH3)CH(CH3)CH2CHs), 4-metyl-2-pentyl (-CH(CH3)CH2CH(CHs)),
3-metyl-3-pentyl (-C(CH3)(CH2CHzs)z), 2-metyl-3-pentyl (-CH(CH2CH3)CH(CHzs)y),
2,3-dimetyl-2-butyl (-C(CH3).CH(CHs)2), 3,3-dimetyl-2-butyl (-CH(CH3)C(CHs)s),
2,3-dimetyl-1-butyl (-CH.CH(CH3)CH(CH3)CH3), 2,2-dimetyl-1-butyl
(-CH2C(CH3)2CH2CH3), 3,3-dimetyl-1-butyl (-CH2CH2C(CH3)3), 2-metyl-1-pentyl
(-CH2CH(CH3)CH2CH2CH3), 3-metyl-1-pentyl (-CH2CH>CH(CH3)CH2CHs3), 1-heptyl
(n-heptyl), 2-metyl-1-hexyl, 3-metyl-1-hexyl, 2,2-dimetyl-1-pentyl,
2,3-dimetyl-1-pentyl, 2,4-dimetyl-1-pentyl, 3,3-dimetyl-1-pentyl, 2,2,3-trimetyl-1-butyl,
3-etyl-1-pentyl, 1-octyl (n-octyl), 1-nonyl (n-nonyl); 1-dexyl (n-dexyl) v.v..

Cac thuat ngit propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, dexyl v.v. ma
khong c6 dinh nghia bd sung bit k¥, c6 nghia 14 cic nhém hydrocacbon no véi s nguyén

tir cacbon tuong tmg, trong d6 bao gdm tit ca cic dang ddng phan clia ching.

Pinh nghia néu trén di voi alkyl ciing 4p dung néu alkyl 1a mot phan ciia nhém

khac (két hop), vi du nhu Cxyalkylamino hodc Cxyalkyloxy.

Thuét ngft alkylen con c6 thé xudt phat tir alkyl. Alkylen c6 héa tri hai, khéng
gibng nhu alkyl, va can c6 hai thanh phan lién két. Chinh thirc 13, hoa tri thir hai duoc tao
ra bang cach loai bd nguyén tir hydro ra khéi alkyl. C4c nhém tuong tng 13, vi du -CH;
va -CH;-, -CH,CHj3 va -CH2CHa- hodc >CHCHj3 v.v..

Thust ngit “Ciaalkylen” bao gbm vi du -(CHp)-, -(CH2-CHy)-, -(CH(CHa))-
, -(CH2-CHz-CH>)-, -(C(CH3)2)-, -(CH(CH2CHa))-, -(CH(CHz3)-CH>)-, -(CH2-CH(CH3))-
, -(CHz-CH2-CH»-CHy)-, -(CHz-CH,-CH(CHa))-, -(CH(CHs3)-CH2-CH>)-
, -(CH2-CH(CH3)-CHp)-, -(CH2-C(CHs)2)-, -(C(CH3)2-CHz)-, -(CH(CHs)-CH(CHa))-
, -(CH2-CH(CH2CHa))-, -(CH(CH2CH3)-CHy)-, -(CH(CH2CH2CH3))-,
(CH(CH(CHz3))2)- va -C(CHz3)(CH2CHs)-.

Céc vi du khac ca alkylen 1a metylen, etylen, propylen, 1-metyletylen, butylen,
1-metylpropylen, 1,1-dimetyletylen, 1,2-dimetyletylen, pentylen, 1,1-dimetylpropylen,
2,2-dimetylpropylen, 1,2-dimetylpropylen, 1,3-dimetylpropylen, hexylen v.v..

Céc thuat ngit chung propylen, butylen, pentylen, hexylen v.v.. ma khéng c6 dinh
nghia bd sung bit ky c6 nghia 14 tht ca cic dang dong phan c6 thé véi sb nguyén tix cacbon

twong Ung, tic 13, propylen bao gdm 1-metyletylen va butylen bao gdm 1-metylpropylen,
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2-metylpropylen, 1,1-dimetyletylen va 1,2-dimetyletylen.

Dinh nghia néu trén ddi voi alkylen ciing 4p dung néu alkylen 14 mét phan cua

nhém khéc (két hop) vi du nhu trong HO-Cy.yalkylenamino hodc HoN-Cy.yalkylenoxy.

Khéng gidng nhu alkyl, alkenyl bao gdm it nhat hai nguyén tir cacbon, trong d6
it nhat hai nguyén tir cacbon lién ké duoc gin két voi nhau bang lién két doi C-C va
nguyén tir cacbon chi ¢6 thé 13 phan ctia mét lién két d6i C-C. Néu nhu trong alkyl nhu
dwoc x4c dinh & trén trong ban mé ta nay c6 it nhat hai nguyén tir cacbon, hai nguyén tir
hydro trén cac nguyén tir cacbon 1ién k& chinh thirc dugc loai bd va cac héa tri tu do duoc

bio hoa dé tao ra lién két thir hai, alkenyl twong tmg duoc tao ra.

Vi du vé alkenyl 13 vinyl (etenyl), prop-1-enyl, alyl (prop-2-enyl), isopropenyl,
but-1-enyl, but-2-enyl, but-3-enyl, 2-metyl-prop-2-enyl, 2-metyl-prop-1-enyl,
I-metyl-prop-2-enyl, 1-metyl-prop-1-enyl, 1-metylidenepropyl, = pent-1-enyl,
pent-2-enyl, pent-3-enyl, pent-4-enyl, 3-metyl-but-3-enyl, 3-metyl-but-2-enyl,
3-metyl-but-1-enyl, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, hex-5-enyl,
2,3-dimetyl-but-3-enyl, 2,3-dimetyl-but-2-enyl, 2-metylidene-3-metylbutyl,
2,3-dimetyl-but-1-enyl, hexa-1,3-dienyl, hexa-1,4-dienyl,  penta-1,4-dienyl,
penta-1,3-dienyl, buta-1,3-dienyl, 2,3-dimetylbuta-1,3-dien, v.v..

Cac thudt nglt chung propenyl, butenyl, pentenyl, hexenyl, butadienyl,
pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl, decadienyl v.v.. ma khong
c¢6 dinh nghia b6 sung bit ky c6 nghia 12 tit ca cac dang déng phan c6 thé véi s6 nguyén
tir cacbon tuong tmg, tirc 13, propenyl bao gébm prop-1-enyl va prop-2-enyl, butenyl bao
gdm but-1-enyl, but-2-enyl, but-3-enyl, 1-metyl-prop-1-enyl, 1-metyl-prop-2-enyl v.v..

Alkenyl tuy y cé thé c6 mit & dang cis hodc trans hodc dinh huéng E hoédc Z dbi
v6i (cac) lién két doi.

Pinh nghia néu trén d6i véi alkenyl ciing 4p dung khi alkenyl 1a mét phan ctia
nhém khéc (két hop) vi du nhu trong Cy.yalkenylamino hosc Cx.yalkenyloxy.

Khéng giéng nhu alkylen, alkenylen bao gom it nhit hai nguyén tit cacbon, trong
d6 it nhit hai nguyén tir cacbon lién k& dwoc gin két véi nhau bang lién két d6i C-C va

nguyén tir cacbon chi ¢6 thé 1a phan cta mot lién két d6i C-C. Néu trong alkylen nhu
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duoc dinh nghia trén day c6 it nhit hai nguyén tir cacbon, hai nguyén tir hydro trén céc
nguyén tir cacbon 1ién k& dugce loai bd mot cach chinh thitc va cdc héa tri tu do duge 1am

bdo hoa dé tao ra lién két doi, thi alkenylen tuong g dugc tao ra.

Vi du vé alkenylen 13 etenylen, propenylen, l-metyletenylen, butenylen, 1-
metylpropenylen, 1,1-dimetyletenylen, 1,2-dimetyletenylen, pentenylen,
1,1-dimetylpropenylen, 2,2-dimetylpropenylen, 1,2-dimetylpropenylen,

1,3-dimetylpropenylen, hexenylen v.v..

Céc thuat ngit chung propenylen, butenylen, pentenylen, hexenylen v.v.. ma
khong c6 dinh nghia bd sung bt ky c6 nghia 14 tit ca cac dang dong phén cé thé véi sb
nguyén tir cacbon twong {mg, tirc 13, propenylen bao gébm 1-metyletenylen va butenylen
bao gébm  l-metylpropenylen, 2-metylpropenylen, 1,l1-dimetyletenylen  va
1,2-dimetyletenylen.

Alkenylen tuy ¥ ¢6 thé c6 mit trd dang cis hodc trans hodc dinh huéng E hodc Z
d6i véi (céc) lién két doi.

Dinh nghia néu trén ddi véi alkenylen cling 4p dung khi alkenylen 14 mét phan
ciia nhém khéc (két hop) vi du nhu trong HO-Cxyalkenylenamino hodc HoN-Ci.

yalkenylenoxy.

Khong gidng nhu alkyl, alkynyl bao gdm it nhét hai nguyén tir cacbon, trong d6
it nhat hai nguyén tir cacbon lién ké dwoc gin két véi nhau bang lién két ba C-C. Néu
trong alkyl nhu duoc x4c dinh & trén trong ban mé ta nay c6 it nht hai nguyén tir cacbon,
hai nguyén tir hydro trong mdi trudng hop tai cac nguyén tir cacbon lién ké chinh thirc
duogc loai bod va cac hoa tri ty do duoc bio hoa dé tao ra hai lién két khac, thi alkynyl

twong g dugc tao ra.

Vi du vé alkynyl 1a etynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl,
but-3-ynyl, 1-metyl-prop-2-ynyl, pent-1-ynyl, pent-2-ynyl, pent-3-ynyl, pent-4-ynyl,
3-metyl-but-1-ynyl, hex-1-ynyl, hex-2-ynyl, hex-3-ynyl, hex-4-ynyl, hex-5-ynyl v.v..

Céc thuét ngit chung propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl,
nonynyl, dexynyl v.v.. ma khong cé dinh nghia bd sung bét ki c6 nghia 14 tat ca cac dang

ddng phén c6 thé véi s6 nguyén tir cacbon twong tmg, tic 13, propynyl bao gdm prop-1-
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ynyl va prop-2-ynyl, butynyl bao gbdm but-l-ynyl, but-2-ynyl, but-3-ynyl,
1-metyl-prop-1-ynyl,1-metyl-prop-2-ynyl, v.v..

Néu mach hydrocacbon mang ca it nhat mot lién két d6i va tuwong tu, it nhét mot

lién két ba, theo dinh nghia, n6 thuc vé phan nhém alkynyl.

Dinh nghia néu trén déi véi alkynyl ciing 4p dung néu alkynyl 14 mot phan ctia

nhém khéc (két hop) vi du nhu trong Cx.yalkynylamino hozc Cx.yalkynyloxy.

Khong gibng alkylen, alkynylen bao gdm it nhét hai nguyén tir cacbon, trong d6
it nhat hai nguyén tir cacbon lién k& dugc gin két v6i nhau bing lién két ba C-C. Néu
trong alkylen nhu dwoc x4c dinh & trén trong ban mé ta nay cé it nhit hai nguyén tir
cacbon, hai nguyén tir hydro trong m&i truong hop tai cic nguyén tir cacbon lién ké chinh
thire duoc loai bd va cdc hoa tri tu do duge bdo hoa dé tao ra hai lién két khac, thi

alkynylen twong ing dugc tao ra.

Vi du vé alkynylen 1 etynylen, propynylen, 1-metyletynylen, butynylen,
1-metylpropynylen, 1,1-dimetyletynylen, 1,2-dimetyletynylen, pentynylen,
1,1-dimetylpropynylen, 2,2-dimetylpropynylen, 1,2-dimetylpropynylen,
1,3-dimetylpropynylen, hexynylen v.v..

Céac thuat ngit chung propynylen, butynylen, pentynylen, hexynylen v.v.. ma
khong c6 dinh nghia bd sung bt ky c6 nghia 14 tt ca cic dang ddng phan c6 thé véi sb
nguyén ti cacbon twong tmg, tirc 13, propynylen bao gdm 1-metyletynylen va butynylen
bao gdm  l-metylpropynylen, 2-metylpropynylen, 1,1-dimetyletynylen va
1,2-dimetyletynylen.

Pinh nghia néu trén ddi voi alkynylen ciing 4p dung néu alkynylen 13 mét phan
ctia nhém khac (két hop) vi du nhu trong HO-Cxyalkynylenamino hodc HoN-Cx.
yalkynylenoxy.

Thuat ngft nguyén tir khac loai ding dé chi nguyén tir oxy, nito va luu huynh.

Haloalkyl (haloalkenyl, haloalkynyl) dugc din xuét tir alkyl (alkenyl, alkynyl)
xac dinh & trén bing bing cach thay thé mét hodc nhiéu nguyén tir hydro ctia mach
hydrocacbon ddc 1ap v6i nhau bang céc nguyén tir halogen, cdc nguyén ti ndy c6 thé

giéng hoic khac nhau. Néu haloalkyl (haloalkenyl, haloalkynyl) cin dugc thé thém, su
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thé c6 thé dién ra doc lap v6i nhau, & dang thé mot 14n hodc nhiéu lan trong moi trueong

hop, & tit ca cac nguyén tir cacbon mang hydro.

Vi du vé haloalkyl (haloalkenyl, haloalkynyl) 1a -CFs, -CHF, -CH.F, -
CF,CF;, -CHFCF;, -CH>CF;, -CF.CHs, -CHFCHs, -CF.CF.CFs;, -CF,CH,CHj;, -

CF=CF,, -CCl=CH,, -CBr=CH,, -C=C-CF3, -CHFCH,CH3s, -CHFCH,CF3 v.v..

T haloalkyl (haloalkenyl, haloalkynyl) x4c dinh & trén, cling thu duoc céc thuat
ngit haloalkylen (haloalkenylen, haloalkynylen). Haloalkylen (haloalkenylen,
haloalkynylen), khong giéng haloalkyl (haloalkenyl, haloalkynyl), 14 héa tri hai va doi
hoi hai thanh phan lién két. Mot cach chinh thirc, héa tri thir hai dugc tao ra bang cach
loai bo nguyén tir hydro ra khéi haloalkyl (haloalkenyl, haloalkynyl).

Céc nhom twong g 1a, vi du -CHzF va -CHF-, -CHFCHF va -CHFCHF- hodc
>CFCH3F v.v..

Céc dinh nghia & trén ciing 4p dung néu cdc nhém chira halogen tuong tng 1a

mdt phan ctia nhém khac (két hop).
Halogen dé chi cac nguyén tir flo, clo, brom va/hoic iot.

Xycloalkyl tao thanh cidc phan nhém vonghydrocacbon mdt vong, vong
hydrocacbon hai vong va vonghydrocacbon xoén. Cac hé nhan nay 14 bdo hoa. Trong hé
nhan hydrocacbon vong d6i, hai nguyén tir dugc gén véi nhau sao cho chiing c6 it nhét
hai nguyén tir cacbon cling nhau. Trong vong hydrocacbon xo&n, mdt nguyén tir cacbon

(nguyén tir spiro) thudc vé hai vong cling nhau.

Néu xycloalkyl cAn duge thé, thi su thé c6 thé dién ra m6t cach doc 14p voi nhau,
duéi dang thé mot 14n hodc thé nhiéu 14n trong mdi trudng hop, trén tit ca cac nguyén tir
cacbon mang hydro. Ban than xycloalkyl c6 thé duoc lién két dudi dang phan tir thay thé

vao phan tir qua mdi vi tri thich hop cua hé vong.

Vi du vé& xycloalkyl 1& xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, bixyclo[2.2.0]hexyl, bixyclo[3.2.0]heptyl, bixyclo[3.2.1]octyl,
bixyclo[2.2.2]octyl, bixyclo[4.3.0]nonyl (octahydroindenyl), bixyclo[4.4.0]dexyl
(decahydronaphtyl), bixyclo[2.2.1]heptyl (norbornyl), bixyclo[4.1.0]heptyl (norcaranyl),
bixyclo[3.1.1]heptyl (pinanyl), spiro[2.5]octyl, spiro[3.3Jheptyl v.v..
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Dinh nghia néu trén dbi v6i xycloalkyl ciing 4p dung néu xycloalkyl 12 mot phan
ctia nhém khéc (két hop) vi du nhu trong Cxyxycloalkylamino, Cx.yXycloalkyloxy hoic
Cxyxycloalkylalkyl.

Néu héa tri tr do ctia xycloalkyl 12 bdo hoa, thi thu duge nhémvong no.

Do do, thuat ngit xycloalkylen cé thé thu duoc tir xycloalkyl dwoc xé4c dinh trén
day. Xycloalkylen, khong giéng nhu xycloalkyl, 14 héa tri hai va cin c6 hai dbi tic gin
két. Chinh thirc 13, hoa tri thi hai thu dugc be°1ng cach loai bo nguyén tir hydro ra khoi
xycloalkyl. Cac nhém tuong Umg 13, vi du:

' '
V '
' '
H '
' '
' '

Dinh nghia néu trén dbi v6i xycloalkylen ciing ap dung néu xycloalkylen 1a mét

xyclohexyl va hodc hodc (xyclohexylen).

phin cta nhém khac (két hop) vi du nhu trong HO-Cxyxycloalkylenamino hodc
H>N-Cx.yxycloalkylenoxy.

Xycloalkenyl cling tao ra cac phan nhom vong hydrocacbon mdt vong, vong
hydrocacbon hai vong va vong hydrocacbon xoén. Tuy nhién, cic hé 1a khong no, tic 13,
c6 it nhat mét lién két d6i C-C, nhung vong khong thom. Néu trong xycloalkyl nhur duge
xac dinh & trén trong ban mo6 ta nay, hai nguyén tr hydro tai cdc nguyén tir cacbon vong
1ién k& chinh thirc duoc loai bo va cac hoa tri tu do duge bdo hoa dé tao ra lién két thir

hai, thi xycloalkenyl twong tmg thu duoc.

Néu xycloalkenyl dugc thé thi cac viéc thé c6 thé dién ra mot cach doc lap véi
nhau, dudi dang thé mot 14n hodc thé nhiéu 1in trong mdi trudng hop, trén tit ca cac
nguyén tir cacbon lién két v6i hydro. Ban than xycloalkenyl ¢é thé dugc lién két dudi

dang phan tir thay thé vao phan tir qua m&i vi tri thich hop ctia hé vong.

Vi du vé xycloalkenyl 13 xycloprop-1-enyl, xycloprop-2-enyl, xyclobut-1-enyl,
xyclobut-2-enyl, xyclopent-1-enyl, xyclopent-2-enyl, xyclopent-3-enyl, xyclohex-1-
enyl, xyclohex-2-enyl, xyclohex-3-enyl, xyclohept-1-enyl, xyclohept-2-enyl, xyclohept-
3-enyl, xyclohept-4-enyl, xyclobuta-1,3-dienyl, xyclopenta-1,4-dienyl, xyclopenta-1,3-
dienyl, xyclopenta-2,4-dienyl, xyclohexa-1,3-dienyl, xyclohexa-1,5-dienyl, xyclohexa-
2,4-dienyl, xyclohexa-1,4-dienyl, xyclohexa-2,5-dienyl, bixyclo[2.2.1]hepta-2,5-dienyl
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(norborna-2,5-dienyl), bixyclo[2.2.1]hept-2-enyl (norbornenyl), spiro[4,5]dec-2-enyl

V.V..

Pinh nghia néu trén ddi vé6i xycloalkenyl ciing 4p dung khi xycloalkenyl 13 mot
phin cta nhém khac (két hop) vi du nhu trong Cxyxycloalkenylamino, Cx.
yxycloalkenyloxy hodc Cx.yxycloalkenylalkyl.

Néu héa tri tw do ctia xycloalkenyl 12 bdo hoa, thi s& thu duge nhém vong no

khong béo hoa.

Do d6, thuét ngit xycloalkenylen c6 thé dugc din xuat tir xycloalkenyl dugc xéac
dinh & trén. Xycloalkenylen, khong giéng nhu xycloalkenyl, 1 hoa tri hai va can c6 hai
thanh phén lién két. M6t cach chinh thirc, héa tri thir hai thu duoc bing cach loai bé
nguyén tir hydro ra khoéi xycloalkenyl. Cac nhém tuwong tng 13, vi du:

xyclopentenyl va hodc ~ hodc hoic ' (xyclopentenylen) v.v..

Pinh nghia néu trén d6i véi xycloalkenylen ciing 4p dung néu xycloalkenylen 1a
mdt phin ctia nhém khac (két hop) vi du nhu trong HO-Cx.yxycloalkenylenamino hozc
H>N-Cxyxycloalkenylenoxy.

Aryl dé chi céc vong cacbon mdt vong, hai vong hodc ba vong véi it nhat mot
vong cacbon thom. Tét hon, thut ngit nay dé chi nhém mot vong ¢ 6 nguyén tir cacbon
(phenyl) hodc nhém hai vong cé 9 hodc 10 nguyén tir cacbon (hai vong 6 canh hodc mot
vong 6 canh v&i vong 5 canh), trong d6 vong thit hai cling ¢6 thé 1 thom hozc tuy nhién,

cling co thé duoc bdo hoa mot ph?ln.

Néu aryl duoc thé thi sy thé c6 thé didn ra mét cach doc 1ap v6i nhau, dudi dang
thé mot 1an hodc thé nhidu 1an trong mdi trudng hop, trén tit ca cac nguyén tir cacbon
mang hydro. Ban than aryl c6 thé dwoc lién két dudi dang phan tir thay thé vao phan tir

qua mdi vi tri thich hop ctia hé vong.

Vi du vé aryl 1a phenyl, naphtyl, indanyl (2,3-dihydroindenyl), indenyl,
anthracenyl, phenanthrenyl, tetrahydronaphtyl (1,2,3,4-tetrahydronaphtyl, tetralinyl),
dihydronaphtyl (1,2- dihydronaphtyl), fluorenyl v.v..
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Dinh nghia néu trén cta aryl ciing 4p dung néu aryl 1a mot phan cia nhém khac

(két hop) vi du nhu trong arylamino, aryloxy hoic arylalkyl.
Néu hoa trj tyr do ctia aryl 12 bdo hoa, thi s& thu duwoc nhém thom.

Thuat ngit arylen con c6 thé thu duoc tir aryl duoc x4c dinh trén day. Arylen,
khéng gidng nhwr aryl, 14 hoa tri hai va cin c¢6 hai ddi tic gin két. Chinh thirc 13, hoa tri
thtr hai dwgc tao thanh bang cach loai bd nguyén tir hydro ra khoi aryl. C4c nhém tuong

ung 1a, vi du:
phenyl va 1 : | hoic hodc (0, m, p-phenylen),
naphtyl va hoic * hodc v.v..

Dinh nghfa néu trén déi véi arylen ciing 4p dung néu arylen 13 mot phdn cia

nhém khac (két hop) vi du nhw trong HO-arylenamino hodc HoN-arylenoxy.

Heteroxyclyl dé chi céc hé vong, cac hé vong nay dugc din xuit tir xycloalkyl,
xycloalkenyl va aryl x4c dinh & trén bang cach thay thé mét hoic nhiéu nhém -CHa- doc
1ap v6i nhau trong cc vong hydrocacbon bing cic nhém -O-, -S- hodic -NH- hodc bing
cach thay thé moét hozc nhiéu nhém =CH- bing nhém =N-, trong d6 téng cong khong
nhiéu hon 5 nguyén tir khac loai ¢6 thé c6 mit, it nhat mot nguyén tir cacbon cin phai c6
mat gifta hai nguyén tlr oxy va gifta hai nguyén tir lvu huynh hodc gitta nguyén tir oxy va
nguyén tir ru huynh va toan bd vong can phai ¢6 do 6n dinh vé mit hoa hoc. Cac nguyén
tlr khac loai tity y ¢6 thé c6 mit trong tit ca cic giai doan oxy hoa c6 thé (luu huynh >
sulphoxit -SO-, sulphon -SO»-; nito = N-oxit). Trong heteroxyclyl, khéng cé vong di

vong thom, tire 13, khdng c6 nguyén tir khéac loai 1a mot phén cua hé vong thom.

Két qua truc tiép cta viéc din xudt tir xycloalkyl, xycloalkenyl va aryl 1a
heteroxyclyl tao thanh phan nhém vong di vong mot vong, vong di vong hai vong, vong
di vong ba vong va vong di vong xodn, ma c6 thé c6 mit & dang bdo hoa hoic khong bio

hoa.

Thuat ngit “khong bdo hoa” c6 nghia 13, c6 it nhat mot lién két d6i trong hé vong
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mong mudn, nhung khong ¢ hé di vong thom dwoc tao thanh. Trong cic vong di vong
hai vong, hai vong duoc gin voi nhau sao cho chiing c6 it nhét hai nguyén tir(khéc loai)
chung nhau. Trong c4c vong di vong Xoén, mdt nguyén tir cacbon (nguyén tir xoin) thudc

ve hai vong chung nhau.

Néu heteroxyclyl dugc thé thi viéc thé c6 thé dién ra mot cach doc 1ap v6i nhau,
duéi dang thé mot 1an hozc thé nhidu 14n trong mdi trudng hop, trén tit ca cac nguyén tir
cacbon va/hodic nguyén tir nito lién két v6i hydro. Ban than heteroxyclyl c6 thé duoc lién

két nhu phan tir thé voi phan tir thong qua moi vi tri thich hop ctia hé vong.

Vi du vé heteroxyclyl 14 tetrahydrofuryl, pyrolidinyl, pyrolinyl, imidazolidinyl,
thiazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, oxiranyl,
aziridinyl, azetidinyl, 1,4-dioxanyl, azepanyl, diazepanyl, morpholinyl, thiomorpholinyl,
homomorpholinyl, = homopiperidinyl, = homopiperazinyl, = homothiomorpholinyl,
thiomorpholinyl-S-oxit, thiomorpholinyl-S,S-dioxit, 1,3-dioxolanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, [1,4]-oxazepanyl, tetrahydrothienyl, homothiomorpholinyl-S,S-
dioxit, oxazolidinonyl, dihydropyrazolyl,  dihydropyrolyl, dihydropyrazinyl,
dihydropyridyl, dihydro-pyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-
oxit, tetrahydrothienyl-S,S-dioxit, homothiomorpholinyl-S-oxit, 2,3-dihydroazet,
2H-pyrolyl, 4H-pyranyl, 1,4-dihydropyridinyl, 8-aza-bixyclo[3.2.1]octyl, 8-aza-
bixyclo[5.1.0Joctyl, 2-oxa-5-azabixyclo[2.2.1]heptyl, 8-oxa-3-aza-bixyclo[3.2.1]octyl,
3,8-diaza-bixyclo[3.2.1]octyl, 2,5-diaza-bixyclo[2.2.1]heptyl, 1-aza-bixyclo[2.2.2]octyl,
3,8-diaza-bixyclo[3.2.1]octyl, 3,9-diaza-bixyclo[4.2.1]nonyl, 2,6-diaza-
bixyclo[3.2.2]nonyl, 1,4-dioxa-spiro[4.5]dexyl, 1-oxa-3,8-diaza-spiro[4.5]dexyl, 2,6-
diaza-spiro[3.3Theptyl, 2,7-diaza-spiro[4.4]nonyl, 2,6-diaza-spiro[3.4]octyl, 3,9-diaza-
spiro[5.5]undexyl, 2.8-diaza-spiro[4,5]dexyl v.v..

Céc vi du khéc nfra 1a céc cau tric duge thé hién dudi day, ma co6 thé dugc gan

qua mdi nguyén tr mang hydro (trao ddi v& hydro):

H
o o O o oo O
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Tt hon, cac heteroxyclyl c6 4 dén 8 canh, mot vong va ¢6 mot hodc hai

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

Tét hon céc heteroxyclyl 1a: piperazinyl, piperidinyl, morpholinyl, pyrolidinyl,
azetidinyl, tetrahydropyranyl, tetrahydrofuranyl.

Dinh nghia néu trén cta heteroxyclyl ciing 4p dung néu heteroxyclyl 13 mot
phan ctia nhém khéc (két hop) vi du nhu trong heteroxyclylamino, heteroxyclyloxy
hodc heteroxyclylalkyl.

Néu hoa tri tw do cua heteroxyclyl dugc bdo hoa, thi s& thu dugc nhom di vong.

Thuat ngit heteroxyclylen ciing dugc din xut tir heteroxyclyl xac dinh & trén.
Heteroxyclylen, khong gidng nhu heteroxyclyl, 12 héa tri hai va can c¢6 hai thanh phan
lién két. Chinh thirc 13, héa tri thir hai thu duoc bang cach loai bd nguyén tir hydro ra
khoi heteroxyclyl. Cac nhém tuong tng 1a, vi du:

piperidinyl va ' hodc A hodc

>
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' PN
2,3-dihydro-1H-pyrolyl va hodc e hodc H  hodc v.v..

Pinh nghia & trén ctia heteroxyclylen ciing 4p dung néu heteroxyclylen 14 mot
phdn ctia nhém khac (két hop) vi du nhu trong HO-heteroxyclylenamino hoic
H>N-heteroxyclylenoxy.

Heteroaryl dé chi cac vong di vong thom mét vong hodc céc vong da vong véi it
nh4t mét vong di vong thom, ma so véi aryl hodc xycloalkyl (xycloalkenyl) tvong tmg
¢6 chira, thay vi mot hodc nhidu nguyén tir cacbon, mot hodc nhiéu nguyén tir khac loai
gidng hoidc khac nhau, duoc lra chon doc 1ap v6i nhau tir nhém bao gdm nito, luu huynh
va 0Xy, trong d6 nhém tao ra can phai dn dinh vé& mit héa hoc. Pidu kién tién quyét ddi

véi sy cd mat ctia heteroaryl 1a nguyén tir khac loai va hé di vong thom.

Néu heteroaryl can dugce thé, thi sy thé c6 thé dién ra mot cach doc 1ap v&i nhau,
dudi dang thé mét 1an hozc thé nhiéu 14n trong mdi trudng hop, trén tit ca cac nguyén tir
cacbon va/hoic nguyén it nito mang hydro. Ban than heteroaryl ¢6 thé duoc lién két dudi
dang phan tir thay thé vao phén tir qua moi vi tri thich hop ctia hé vong, ca cacbon va

nito.

Vi du vé heteroaryl 1a furyl, thienyl, pyrolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, pyridyl-N-oxit, pyrolyl-N-oxit,
pyrimidinyl-N-oxit, pyridazinyl-N-oxit, pyrazinyl-N-oxit, imidazolyl-N-oxit, isoxazolyl-
N-oxit, oxazolyl-N-oxit, thiazolyl-N-oxit, oxadiazolyl-N-oxit, thiadiazolyl-N-oxit,
triazolyl-N-oxit, tetrazolyl-N-oxit, indolyl, isoindolyl, benzofuryl, benzothienyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl,
benzotriazinyl,  indolizinyl, = oxazolopyridyl, = imidazopyridyl,  naphtyridinyl,
benzoxazolyl, pyridopyridyl, pyrimidopyridyl, purinyl, pteridinyl, benzothiazolyl,
imidazopyridyl, imidazothiazolyl, quinolinyl-N-oxit, indolyl-N-oxit, isoquinolyl-N-oxit,
quinazolinyl-N-oxit, quinoxalinyl-N-oxit, phthalazinyl-N-oxit, indolizinyl-N-oxit,

indazolyl-N-oxit, benzothiazolyl-N-oxit, benzimidazolyl-N-oxit v.v..
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Cac vi du khéac nita 1a cac cau truc dugc the hién dudi ddy, ma cé the dugce gan

qua mdi nguyén tr mang hydro (trao dbi vé hydro):
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T&t hon, cac heteroaryl 14 vong mot vong 5-6 canh hodc vong hai vong 9-10
canh, mdi vong c6 1 dén 4 nguyén tir khéc loai dugc lya doc 1ap chon tir oxy, nito va
luu huynh.

Dinh nghia & trén ca heteroaryl cling 4p dung néu heteroaryl 1a mdt phan cta
nhém khac (két hop) vi du nhu trong heteroarylamino, heteroaryloxy hosic
heteroarylalkyl.

Néu héa tri tu do cua heteroaryl 1a bdo hoa, s€ thu dugc nhém di thom .

Thuat ngit heteroarylen ciing dugc din xuét tir heteroaryl xac dinh & trén. Heteroarylen,
khong giéng nhu heteroaryl, 13 héa tri hai va cin c6 hai dbi tic gin két. Chinh thirc 13,
hoa tri thir hai thu dugc biang cach loai bd nguyén tir hydro ra khoi heteroaryl. Cac nhém

tuong ung 13, vi du:

ST SR Ty

pyrolylva = H hodc hoic " hogc k- V.V..

Dinh nghia & trén ciia heteroarylen ciing 4p dung néu heteroarylen 14 mot phan
ciia nhém khac (két hop) vi du nhu trong HO-heteroarylenamino hodc HoN-

heteroarylenoxy.

Thuat ngit dugc thé c6 nghia 13, nguyén tir hydro ma gén truc tiép vao nguyén tir
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mong mudn, duge thé bing nguyén tir khac hosic nhém nguyén tir khac (phén tir thé). Tuy
thudc vao diéu kién ban dau (s6 nguyén tir hydro), su thé mét hodc nhiéu 1an c6 thé xay
ra trén mot nguyén ti. Su thé béng phén ttr thé cu thé chi c6 thé néu nhu cac hoa tri cho
phép cua phéan tir thé va ctia nguyén tir ma cin duoc thé twong tmg v6i nhau va su thé
din dén mot hop chét 4n dinh (trc 13, hop chit ma khong dugc chuyén dbi tu nhién, vi

du, béng su bd tri lai, tao vong hodc tach ra).

Céc phan tir thé héa tri hai nhu =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR,
=N hoic twong tw, c6 thé chi 13 phin tir thé trén cac nguyén tir cacbon, trong d6 phén tir
thé hoa tri hai =O c6 thé cling 13 phan tir thé trén luu huynh. Néi chung, su thé c6 thé
dugc thuc hién béng phén ttr thé hoéa tri hai chi & cac hé vong va doi hoéi su thay thé hai
nguyén tir hydro ghép ciip, tirc 13, cic nguyén tir hydro duoc lién két véi cling nguyén tir
cacbon ma n6 dugc 1am bio hoa trude khi thé. Do dé, su thé béng phén tt thé hoa tri hai

chi c6 thé tai nhém -CHa- hodc céc nguyén tir luu huynh (duy nhét =0) ciia hé vong.

Hoa hoc 1ap thé/solvat/hydrat: Trir khi duoc chi ra cu thé, trong toan b phén mo
td vayéu ciu bao ho, tén hodc cong thirc héa hoc x4c dinh s& bao ham ca cac chét hd bién
va tit ca cac chit ddng phan 1ap thé, quang hoc va hinh hoc (vi du, cac chit dong phén
d6i anh, cac chat ddng phan khong dbi quang, cac chit dong phan E/Z, v.v.) va céc chat
triét quang ctia chiing ciing nhur cac hdn hop véi ty 16 khac nhau cta céc chit dong phan
ddi anh riéng biét, hdn hop ciia cac chit déng phan khong déi quang, hodc hdn hop cua
dang bt ky trong sd cic dang néu trén khi cac chit ddng phan va cac chit ddng phéan ddi
anh nhu vay tdn tai, cling nhu céc mudi, bao g@)m ca mubi duoc dung cua chiing va cac
solvat ctia chiing, vi du nhu cac hydrat bao gém ca céc solvat cua céc hgp chét tu do hodc

cac solvat cilia muoi cta hop chat.

Mudi: Thuét ngit "dwoc dung" duge ding & ddy dé chi cac hop chit, nguyén liéu,
ché phdm, va/hodc dang liéu bao ché ma, trong pham vi ctia quy dinh y té hop ly, thich
hop trong st dung tiép xtc véi moé ngudi va dong vat ma khong gy doc hai qua mue,
khéng gay kich tng, khong giy phan tng di tmg, hoic khong giy ra vin d& hoic bién
chung khéc, va tuong xtng véi ty 1€ 1oi ich/nguy co hop ly.

Theo sit dung & ddy, “mudi duoc dung” dé chi cc dan xuat ciia cac hop chat boc

19, trong d6 hop chat goc duge cai bien bang cach tao ra cac mudi axit hodc bazo cua no.
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Vi du vé cac muoi duge dung bao gdm, nhung khong chi giéi han &, cac muoi axit v6 co
hodc hitu co clia céc goc bazo nhu cic amin; cdc muoi kiem hodc hitu co ctia cic goc axit

nhu cic axit cacboxylic; va mubi twong tu.

Vi du, cdc mudi nhu vay bao gbm céc mudi tir amoniac, L-arginin, betain,
benetamin, benzathin, canxi hydroxit, cholin, deanol, dietanolamin (2,2’-
iminobis(etanol)), dietylamin, 2-(dietylamino)-etanol, 2-(dimetylamino)-etanol, 2-
aminoetanol, etylendiamin, N-etyl-glucamin, hydrabamin, 1H-imidazol, lysin (L-lysin),
prolin (L-prolin), magie hydroxit, 4-(2-hydroxyetyl)-morpholin, morpholin, piperazin,
kali hydroxit, 1-(2-hydroxyetyl)-pyrolidin, 1-(2-hydroxyetyl)-pyrolidon, natri hydroxit,
trietanolamin (2,2",2""-nitrilotris(etanol), trometamin, k&m hydroxit, axit axetic, axit 2,2-
diclo axetic, axit adipic, axit alginic, axit ascorbic (L), axit L-aspartic, axit
benzenesulfonic, axit benzoic, axit 2,5-dihydroxybenzoic, axit 4-axetamidobenzoic, axit
(+)-camphoric, axit (+)-camphor-10-sulfonic, axit cacbonic, axit xinamic, axit Xitric, axit
xyclamic, axit decanoic (axit capric), axit dodexylsulfuric, axit etan-1,2-disulfonic, axit
etansulfonic, axit 2-hydroxyetansulfonic, axit etylendiamintetraaxetic, axit formic, axit
fumaric, axit galactaric, axit gentisic, axit D-glucoheptonic, axit D-gluconic, axit D-
glucuronic, axit glutamic, axit glutaric, axit 2-oxoglutaric, axit glyxerophosphoric,
glyxin, axit glycolic, axit hexanoic (axit caproic), axit hippuric, axit bromhydric, axit
clohydric, axit isobutyric, axit DL-lactic, axit lactobionic, axit lauric, axit maleic, axit (-
)-L-malic, axit malonic, axit DL-mandelic, axit metansulfonic, axit naphtalen-1,5-
disulfonic, axit naphtalen-2-sulfonic, axit 1-hydroxy-2-naphthoic, axit nicotinic, axit
nitric, axit octanoic (axit caprylic), axit oleic, axit orotic, axit oxalic, axit palmitic, axit
pamoic (axit embonic), axit phosphoric, axit propionic, axit (-)-L-pyroglutamic, axit
salixylic, axit 4-amino-salixylic, axit sebacic, axit stearic, axit suxinic, axit sulfuric, axit

tannic, axit (+)-L-tartaric, axit thioxyanic, axit p-toluensulfonic va axit undexylenic.

Cac mudi bao gém axetat, ascorbat, benzensulfonat, benzoat, besylat,
bicacbonat, bitartrat, bromua/hydrobromua, Ca-edetat/edetat, camsylat, cacbonat,
camphorsulfonat, clorua/hydroclorua, clotheophyllinat, xitrat, edisylat, etan disulfonat,
estolat esylat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glycolat,
glycollylarsnilat, hexylresorcinat,  hippurat,  hydrabamin,  hydroxymaleat,

hydroxynaphthoat, iodua, isethionat, isothionat, lactat, lactobionat, laurylsulfat, malat,



33547

maleat, mandelat, metansulfonat, mesylat, metylbromua, metylnitrat, metylsulfat, mucat,
naphthoat, napsylat, nitrat, octadecanoat, oleat, oxalat, pamoat, pantothenat,
phenylaxetat, phosphat/diphosphat, polygalacturonat, propionat, salixylat, stearat
subaxetat, suxinat, sulfamit, sulfat, sulfosalixylat, tannat, tartrat, teoclat, toluensulfonat,
triethiodua, trifloaxetat, amoni, benzathin, cloprocain, cholin, dietanolamin,

etylendiamin, meglumin va procain.

Cac mudi duge dung khéc cé thé duoc tao ra véi cac cation tir cac kim loai nhu
nhdm, canxi, lithi, magie, kali, natri, km va twong tu (ciling xem trong tai liéu

Pharmaceutical salts, Berge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19).

Céac mudi duoc dung theo sang ché c6 thé dugc téng hop tir hop chét gbec ma
chira gbc axit hodc bazo bing cac phuong phap héa hoc théng thudong. Noi chung, cac
mudi nay c6 thé dugc didu ché bing cach cho dang axit hoic bazo tu do cua cic hop chit
nay phan tmg véi lugng dii clia bazo hoic axit thich hop trong nudc hodc trong chét pha
lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hodc hdn hop ctia

chung.

Mubi ctia cac axit khac khong phai céc axit dwoc dé cip trén ddy ma, vi du hitu
dung dé tinh ché hodc tach cac hop chét theo sang ché (vi du cac mudi triflo axetat), cling

12 m6t phin ca sang ché.

Séang ché ciing bao gdm céc ddng tinh thé ciia hop chét bét ky theo sang ché, tirc
13, céc dang tinh thé bao gdm it nhét hai thanh phan (mot thanh phan 1a hop chét theo
sang ché, thanh phan kia 13 dang tao ra dong tinh thé) tao thanh cu tric tinh thé duy nhét
ma, trai ngugc voi cac mudi tinh thé, khong van chuyén proton tir mot thanh phan sang
thanh phan kia. Cac dang hinh thanh ddng tinh thé tiém tang 13 axit va bazo nhw dugc liét
ké & trén dbi voi cac mubi/dang hinh thanh mudi.

Trong vi du dai dién nhu

x2 X
(S [ A
X2 Ar =
~X N

hoac hoac

chit A c6 chire nang chi rd nhan dé tao di€u kién, vi dy, de€ chi ra viéc gan ciia nhan dang

quan tdm v&i cac nhan khéc.
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Doi véi cac nhom hoa tri hai, trong d6 di€u cot yeu la xac dinh cdc nhém lién ké
nao ma chung lién két va véi hoa tri ndo, cac thanh phan lién Kkét tuong ing dugc chi rd
trong ddu ngoic don trong truong hop can thiét cho cic muc dich 1am rd rang, nhu trong

phén trinh bay sau:

N
N

R (R1)

W
" hoic (R?)-C(ONH- hoic (R2)-NHC(O)-;

Cac nhom hodc phén tr thé thuong duoc lya chon tir nhdm bao gdém nhiéu
nhém/phén tir thé lya chon véi ky hidu nhém tuwong tmg (vi du, R?, R? v.v.). Néu nhém
nhu vay dugc st dung 1ap lai dé xac dinh hop chét theo séng ché & cac phén phén tir khéc,

di€éu nay chi ra rang, cac st dung khac nhau can dugc xem 1a hoan toan dgc 1ap véi nhau.

Cum ttr "lugng hitu hiéu diéu tri" nhim muc dich cta sang ché c6 nghia la lugng
chit ma c6 kha ndng x6a bd cac tri€u ching cia bénh hodc ngan ngira hodc lam thuyén
giam céc triéu chimg nay, hodc kéo dai kha ning séng sét clia bénh nhan dugc diéu tri.

Thuét nglt “khoang” khi dugc st dung dé xé4c dinh nhiét do hoic khoang nhiét
do thong thuwong c6 nghia 1a nhié€t do xac dinh + 5°C, khi dugc st dung dé xac dinh 4p
sut hoic khoang ap suét c6 nghia 12 4p sudt xac dinh £ 0,5 bar. Trong tit ci c4c trudng

hop khac, thuat ngit “khoang” bao gdm khoang +5% xung quanh gia tri xac dinh cu thé.
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Danh sach céc tir viét tat

Ac axetyl

acac axetylaxetonat

AcCN axetonitril

aq. nudgc

ATP adenosin triphosphat

Bn benzyl

Boc tert-butyloxycacbonyl

Bu butyl

C cO dac

d Ngay

dba dibenzylidenaxeton

TLC sdc ky 16p mong

DABCO |1,4-diazabixyclo[2,2.2]octan

Davephos 2-dimetylamino-2'-
dixyclohexylaminophosphinobiphenyl

DBA dibenzylidenaxeton

DCM diclometan

DEA dietylamin

DEAD dietyl azodicacboxylat

DIPA N,N-diisopropylamin

DIPEA | N-etyl-N,N-diisopropylamin (kiém Hiinig)

DMAP 4-N,N-dimetylaminopyridin

DME 1,2-dimetoxyetan

DMF N,N-dimetylformamit

DMSO dimetylsulphoxit

DPPA diphenylphosphorylazit

dppf 1,1’-bis(diphenylphosphino)feroxen

EDTA axit etylendiamintetraaxetic

EGTA axit etylenglycoltetraaxetic

eq duong lugng

ESI ion héa phun dién tr

Et etyl

Et,O dietyl ete

EtOAc etyl axetat

EtOH etanol
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h gio

HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyl-uroni
hexaflophosphat

HPLC sic ky 1ong hiéu ning cao

IBX axit 2-iodoxy benzoic

i iso

conc. co dac

LC sic ky long

LiHMDS | lithi bis(trimetylsilyl)amit

sin. dung dich

MCH metyl xyclohexan

Me metyl

MeOH metanol

min phut

MPLC séc ky 1ong 4p suit trung binh

MS phd khdi

MTBE metyl tert-butyl ete

NBS N-bromo-suxinimit

NIS N-iodo-suxinimit

NMM N-metylmorpholin

NMP N-metylpyrolidon

NP pha thuong

n.a. khong ap dung

PBS nude mudi dém phosphat

Ph phenyl

Pr propyl

Py pyridin

rac tri€t quang

red. khir

Rf(R)  |hé s luu giit

RP pha déo

rt nhiét d6 moi trudng

SFC sic ky long siéu t6i han

Sn thé 4i nhan

TBAF tetrabutylamoni florua

TBDMS | tert-butyldimetylsilyl

TBME tert-butylmetylete

TBTU O-(benzotriazol-1-yl)-N,N,N',N'-tetrametyl-uroni
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tetrafloborat
tBu tert-butyl
TEA trietylamin
temp. nhiét do
tert tertiary
Tf triflat
TFA axit trifloaxetic
THF tetrahydrofuran
TMS trimetylsilyl
tRet. thoi gian duy tri (HPLC)
TRIS tris(hydroxymetyl)-aminometan
TsOH axit p-toluensulphonic
uv cuc tim

Vi du thwe hién sdng ché

Céc ddu hidu va wu didm cua sang ché s& trd nén 16 rang tir cac vi du chi tiét dudi
day, cac vi du nay minh hoa cac nguyén Iy ciia sang ché theo cach vi du nhung khong
1am gidi han pham vi clia sang ché:
Piéu ché cac hop chét theo sang ché
Khai quat

Trir khi dugc quy dinh theo cach khac, tit ca cac phan tng duoc thuc hién trong
thiét bi c6 trén thi trudng st dung cac phuong phap duoc sit dung thong thudng trong céc
phong thi nghiém héa hoc. Nguyén li€u khaoi dau ma nhay v6i khong khi va/hodc do Am
dwoc biao quan trong didu kién khi bao vé va cic phan ting tuong tmg va céc thao tac véi

chung dugc thuc hién trong diu kién khi bao vé (nito hodc argon).

Hop chét theo sang ché duoc goi tén theo quy tic CAS st dung phin mém
Autonom (Beilstein). Néu mot hop chét cin duoc trinh bay ca bang cong thirc cu tric
va bang danh phap cta nd, trong truong hop xung dot, thi céng thirc cdu trc ¢6 tinh
quyét dinh.

Cac phan tng vi séng dugc thuce hién trong binh khéi dau/binh phan tmg dugc ché
tac boi Biotage hodc trong binh tham do dwoc ché tac boi CEM hodc trong thiét bi
Synthos 3000 hoic Monowave 3000 duoc ché tic béi Anton Paar trong céc d6 chira gin

kin (t&t hon c6 thé tich 2, 5 hodc 20mL), t6t hon két hop véi khudy.
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Phép séc ky
Sic ky 16p mong dugce thuc hién trén céc dia silicagel 60 TLC tao san trén kinh
(v6i chét chi thi huynh quang F-254) duge san xut béi Merck.

Séc ky cao 4p diéu ché (RP HPLC) cua cic hop chit minh hoa theo sang ché dugc
thuc hién trén cac hé Agilent hoac Gilson c6 cot duge ché tac boi nha cung cép Waters
(tén: SunFire™ Prep C18, OBD™ 10um, 50 x 150mm hodc SunFire™ Prep C18§ OBD™
S5um, 30 x 50mm hodc XBridge™ Prep C18, OBD™ 10um, 50 x 150mm hodc
XBridge™ Prep C18, OBD™ 5um, 30 x 150mm hodc XBridge™ Prep C18, OBD™
Spm, 30 x 50mm) va YMC (tén: Actus-Triart Prep C18, Sum, 30 x 50mm).

Céc gradien khac nhau bang H>O/axetonitril dugc sir dung dé rira gidi céc hop
chit, trong khi dbi v6i cac hé Agilent, tic nhén ci bién axit 5% (20mL HCOOH t6i 1L
H,O/axetonitril (1/1)) duge bd sung vao nude (cic diéu kién axit). P6i voi cac hé Gilson,

nuée duge bd sung HCOOH 0,1%.

Dé séc ky trong cac didu kién kiém ddi véi cac hé Agilent, gradien H>O/axetonitril
cling duge sir dung, trong khi nuée dugc kidm héa bing cach bd sung tic nhan cai bién
kiém 5% (50g NH4HCOs + 50mL NH; (25% trong H0) t6i 1L bang H,0). Bbi véi cac
hé Gilson, nudc duge kiém héa nhu sau: 5mL dung dich NHsHCO;3 (158g trong 11 H0)
va 2mL NH; (28% trong H20) duge bd sung t6i 1L bang H>O.

Séc ky 16ng siéu t&i han (SFC) ciia cac hop chat trung gian va hop chat vi du theo
sang ché dugc thuc hién trén hé JASCO SFC véi cac cot sau: Chiralcel OJ (250 x 20mm,
5um), Chiralpak AD (250 x 20mm, 5pum), Chiralpak AS (250 x 20mm, 5pm), Chiralpak
IC (250 x 20mm, 5pm), Chiralpak IA (250 x 20mm, 5Spm), Chiralcel OJ (250 x 20mm,
5um), Chiralcel OD (250 x 20mm, 5um), Phenomenex Lux C2 (250 x 20mm, Spum).

HPLC phan tich (d8i chimg phan tng) cta cic hop chat trung gian va hop chit
cudi cung dugc thuc hién st dung cac cdt dugce tao ra bodi nha cung cép Waters (tén:
XBridge™ C18, 2,5um, 2,1 x 20mm hodc XBridge™ C18, 2,5um, 2,1 x 30mm hoéc
Aquity UPLC BEH CI18, 1,7um, 2,1 x 50mm) va YMC (tén: Triart C18, 3,0um, 2,0 x
30mm) va Phenomenex (tén: Luna C18, 5,0pm, 2,0 x 30mm). Thiét bi phan tich ciing
duoc trang bi b tham do khéi trong mdi trudng hop.

Phéi khéi HPLC /phép do phd UV
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Thoi gian duy tri/MS-ESI* dé md ta diic trung céc hop chét vi du theo séng ché
duge tao ra st dung thiét bi HPLC-MS (séc ky 1ong hiéu ning cao véi bo do khdi). Hop

chét ma rira giai & dinh diém bom dugc x4c dinh thoi gian duy tri tret. = 0,00.

HPLC-céc phuong phép:

Phuong phép A
HPLC Agilent 1100 Series
MS Agilent LC/MSD SL
cot Waters, Xbridge™ C18, 2,5 um, 2,1 x 20 mm, Part.No. 186003201
dung moi A: 20 mM NH4HCO3/NH; pH 9
B: axetonitril (loai HPLC)
phat hién MS: duong va dm
pham vi khéi: 120 — 900 m/z
nang lugng phan manh: 120
EMV tang: 1
ngudng: 150
¢d budc: 0,2
UV:315nm
bang thong: 170 nm
tham chiéu: tit
khoang: 230 - 400 nm
khoang bude: 1,00 nm
do rong dinh: < 0,01 min
khe: 1 nm
thé tich bom 5uL
dong 1,00 mL/phtt
nhiét d6 cot 60°C
gradien 0,00 phut 10% B

0,00 — 1,50 phut 10% = 95% B
1,50 — 2,00 phut 95% B
2,00 — 2,10 phut 95% > 10% B
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Phuong phéap B
HPLC
MS

cot

dung moi

phat hién

thé tich bom
dong
nhiét do cot

gradien
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Agilent 1200 Series

Agilent 6130 Quadropole LC/MS

Waters, Xbridge™ C18, 2,5 pm, 2,1 x 30 mm
A: 20 mM NH;sHCOs3/NH3 trong nuéc; pH 9,3
B: axetonitril (loai HPLC)

MS:

phén cuc: duong

thiét bi ion héa: MM-ES+APCI

pham vi khdi: 150 — 750 m/z

cac gia tri nang luong phan manh:

i nang luon
Khoi s s
phan manh
150 70
750 110

EMYV tang: 1,00
ngudng: 150

co budc: 0,2

UV:

254 nm: tit tham chiéu

214 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 2,00 nm

ngudng: 1,00 mAU

do6 rong dinh: 0,0025 phut (0,05 s)

khe: 4 nm

0,5 uL

1,400 mL/phut
45°C

0,00 — 1,00 phut 15% -> 95% B
1,00 — 1,30 phat 95% B
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Phuong phap C
HPLC
MS

cot

dung moi

phat hién

thé tich bom
dong
nhiét d6 cot

gradien

Phuong phap D
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Agilent 1200 Series

Agilent 6130 Quadropole LC/MS

YMC, Triart C18, 3,0 um, 2,0 x 30 mm, 12 nm
A: nudce + 0,1% HCOOH

B: axetonitril + 0,1% HCOOH (loai HPLC)
MS:

phéan cuc: duong

pham vi khéi: 150 — 750 m/z

cac gia tri nang luong phan manh:

) nang luon,
khoi s s
phan manh
150 70
750 110

EMYV ting: 1,00

ngudng: 150

¢& budce: 0,20

UV:

254 nm: tit tham chiéu

214 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 4,00 nm

ngudng: 1,00 mAU

d6 rong dinh: 0,005 phut (0,1 s)
khe: 4 nm

0,5 uL

1,400 mL/phut

45°C

0,00 — 1,00 phat 15% —=> 100% B
1,00 — 1,13 phut 100% B
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HPLC
MS
cot

dung moi

phét hién

thé tich bom
dong
nhiét d cot

gradien

Phuong phap E
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Agilent 1200 Series

Agilent 6130 Quadropole LC/MS

Waters, Xbridge™ C18, 2,5 pm, 2,1 x 30 mm
A: 20 mM NH4HCO3/NHj3 trong nuéce; pH 9,3
B: axetonitril (loai HPLC)

MS:

phén cuc: duong + 4m

ion héa: MM-ES

pham vi khéi: 150 — 750 m/z

cac gia tri nang luong phan manh:

nang lugng
mass
phan manh
150 70

750 110
EMYV téang: 1,00

ngudng: 150

c¢G budce: 0,2

UVv:

254 nm: tit tham chiéu

214 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 2,00 nm

ngudng: 1,00 mAU

do6 rong dinh: 0,0025 phut (0,05 s)
khe: 4 nm

0,5 uL

1,400 mL/phut

45 °C

0,00 — 1,00 phut 15% - 95% B
1,00 — 1,30 phut 95% B
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HPLC
MS

cot Waters, Xbridge™ C18, 2,5 pm, 2,1 x 30 mm Cot XP; Part.No.

dung moi

phét hién

thé tich bom
dong
nhiét d6 cot

gradien
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Agilent 1200 Series:
Agilent 6130 Quadropole LC/MS

A: 20 mM NH4sHCO3/NHj3 trong nuéce; pH 9,3
B: axetonitril (loai HPLC)

MS:

phén cuc: duong + 4m

thiét bi ion hoa: API-ES

pham vi khéi: 150 — 750 m/z

cac gia tri nang luong phén manh:

Chéi ndng luong
phan manh
150 70

750 110
EMV tang: 1,00

ngudng: 150

cG budc: 0,2

UV:

254 nm: tit tham chiéu

214 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 2,00 nm

ngudng: 1,00 mAU

d6 rong dinh: 0,0025 phut (0,05 s)
khe: 4 nm

0,5 L

1,400 mL/phut

45 °C

0,00 — 1,00 phut 15% > 95% B
1,00 — 1,30 phut 95% B
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Phuong phéap F
HPLC

MS

cot

dung moi

phat hién

thé tich bom
dong
nhiét do cot

gradien

Phuong phap G
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Agilent 1200 Series

Agilent 6130 Quadropole LC/MS

YMC, Triart C18, 3,0 pm, 2,0 x 30 mm, 12 nm
A: nuée + 0,1% HCOOH

B: axetonitril + 0,1% HCOOH (loai HPLC)
MS:

phén cuc: duong + &m

pham vi khdi: 150 — 750 m/z

cac gia tri nang lugng phan manh:

, nang luon
khoi s s
phén manh
150 70

750 110

EMV tang: 1,00

ngudng: 150

cd budc: 0,20

UV:

254 nm: tit tham chiéu

214 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 4,00 nm

ngudng: 1,00 mAU

d6 rong dinh: 0,0063 phut (0,13 s)

khe: 4 nm

0,5 uL

1,400 mL/phut
45 °C

0,00 — 1,00 phut 15% = 100% B
1,00 - 1,13 phut 100% B
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HPLC
MS
cot

dung mdi

phat hién

thé tich bom
dong
nhiét do cot

gradien

Phuong phap H
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Agilent 1200 Series

Agilent 6130 Quadropole LC/MS

YMC, Triart C18, 3,0 pm, 2,0 x 30 mm, 12 nm
A: nudce +0,1% HCOOH

B: axetonitril + 0,1% HCOOH (loai HPLC)
MS:

phén cyc: duong + 4m

pham vi khéi: 150 — 750 m/z

céc gia tri nang luong phan manh:

, Nang luon
Khoi s s
phan manh
150 70
750 110

EMV tang: 1,00

ngudng: 150

cd budce: 0,20

UVv:

254 nm: t4t tham chiéu

230 nm: tat tham chiéu

214 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 4,00 nm

ngudng: 1,00 mAU

do rong dinh: 0,005 phut (0,1 s)
khe: 4 nm

0,5 pL

1,400 mL/phut

45 °C

0,00 — 1,00 phat 15% => 100% B
1,00 — 1,13 phut 100% B
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HPLC
MS
cot

dung moi

phét hién

thé tich bom
dong
nhiét do cot

gradien

Phuong phéap I
HPLC

MS

cot

dung méi
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Agilent 1200 Series

Agilent 6130 Quadropole LC/MS
YMC, Triart C18, 3,0 pm, 2,0 x 30 mm, 12 nm
A: nudce +0,1% HCOOH

B: axetonitril + 0,1% HCOOH (loai HPLC)
MS:

phén cuc: duong + &m

pham vi khéi: 200 — 800 m/z

nang luong phidn manh : 70

tang: 1,00

ngudng: 150

c& bude: 0,20

UV:

254 nm: tit tham chiéu

230 nm: tat tham chiéu

khoang: 190 — 400 nm

khoang budc: 2,00 nm

dd rdng dinh: >0,01 phut (0,2 s)
khe: 4 nm

1,0 uLL

1,000 mL/phut

45 °C

0,00 — 0,10 phuat 5% B

0,10 — 1,85 phut 5% B = 95,0% B
1,85 — 1,90 phut 95% B

1,95 1,92 phit 95% B = 5,0% B

Agilent 1200 Series

Agilent 6130 Quadropole LC/MS

YMC, Triart C18, 3,0 pm, 2,0 x 30 mm, 12 nm
A: nuéce +0,1% HCOOH
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B: axetonitril + 0,1% HCOOH (loai HPLC)
phét hién MS:

phén cyc: duong + 4m

pham vi khdi: 200 — 800 m/z

nang lvong phan manh: 70

tang: 1,00

ngudng: 150

cd bude: 0,20

UuVv:

254 nm: tit tham chiéu

230 nm: tit tham chiéu

khoang: 190 — 400 nm

khoang budc: 2,00 nm

do6 rong dinh: > 0,01 phut (0,2 s)

khe: 4 nm
thé tich bom 1,0 uL
dong 1,000 mL/phut
nhiét do cot 45 °C
gradien 0,00 — 0,10 phat 15% B

0,10 — 1,55 phut 15% B = 95,0% B
1,55 - 1,90 phut 95% B
1,95 - 1,92 phut 95% B = 15,0% B

Phuong phép J
HPLC Agilent 1260 Series
MS Agilent 6130 Quadropole LC/MS
cOt YMC, Triart C18, 3,0 pm, 2,0 x 30 mm, 12 nm
dung moi A: nuéde + 0,1% HCOOH
B: axetonitril (loai HPLC)
phat hién MS:

phén cuc: duong + 4m
pham vi khdi: 100 — 800 m/z
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thé tich bom
dong
nhiét d6 cot

gradien

Phuong phap K
HPLC

MS

cOt

dung moi

phat hién

33547

ndng luong phan manh: 70
tang: 1,00

ngudng: 100

c¥ budc: 0,15

UV:

254 nm: tit tham chiéu

230 nm: tat tham chiéu

khoang: 190 — 400 nm

khoang budc: 4,00 nm

do6 rong dinh: > 0,013 phut (0,25 s)
khe: 4 nm

0,5 uL

1,400 mL/phut

45°C

0,00 — 1,00 phut 5% - 100% B
1,00 — 1,37 phat 100% B

1,37 — 1,40 phut 100% = 5% B

Agilent 1260 Series

Agilent 6130 Quadropole LC/MS

Waters, Xbridge™ C18, 2,5 pm, 2,1 x 30 mm
A: 5 mM NHsHCO3/19 mM NH; trong nude
B: axetonitril (loai HPLC)

MS:

phén cuc: duong + 4m

pham vi khdi: 100 — 800 m/z

nang lugng phén manh: 70

tang: 1,00

ngudng: 100

co budc: 0,15

UV:
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254 nm: tit tham chiéu
230 nm: tit tham chiéu
khoang: 190 — 400 nm
khoang budc: 4,00 nm
do rong dinh: > 0,013 phut (0,25 s)

khe: 4 nm
thé tich bom 0,5 uL
dong 1,400 mL/phut
nhiét do cot 45 °C
gradien 0,00 — 0,01 phut 5% B

0,01 — 1,00 phut 5% -=> 100% B
1,00 — 1,37 phat 100% B
1,37 — 1,40 phut 100% = 5% B

Phuong phap L
HPLC/MS Waters UPLC-micromass Triple quad
cot Aquity UPLC BEH C18, 1,7 uM, 2,1 x 50 mm
dung moi A: nuée + 0,1% HCOOH

B: axetonitril (loai HPLC) + 0,1% HCOOH
phét hién MS:

ES/APCI phuong thirc duong va am

pham vi khdi: 100 — 1000 m/z

capillary voltage: 3500 V

cone voltage: 30 - 50 V

disolvation gas: 600 L/h

disolvation temp: 300°C

UVv:

bang thong: 190 nm

khoang: 210 - 400 nm

d6 phéan giai: 1,20 nm

tdc d6 mau: 5

thé tich bom 0,5 uL
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dong 0,400 mL/phut
nhiét do cot 40 °C
gradien 0,00 — 1,80 phit 0% B

1,80 — 3,80 phtit 0% = 75% B
3,80 — 4,50 phut 75% = 95% B
4,50 — 6,00 phut 95% B

6,00 — 6,01 phuit 95% = 0% B

Phuong phap M
HPLC/MS Agilent 1200, 6120MS
cot Luna C18(2) S5um, 30 x 2,0 mm
dung moi A:nude + 0,037% TFA
B: axetonitril + 0,018% TFA
phat hién MS: phuong thirc duong va am
pham vi khéi: 100 — 1000 m/z
ndng lugng phan manh: 70
EMV ting: 1
ngudng: 150
cd budce: 0,1
UV: 220/254 nm
bang thong: 200 nm
tham chiéu: tit
khoang: 200 — 400 nm
khoang budc: 0,4 nm
Do rong dinh: > 0,05 phut
Khe: 4 nm
thé tich bom 0,5 uL
dong 1,0 mL/phut
nhiét do cot 50 °C
gradien 0,00 - 0,30 phut 0% B
0,30 — 1,40 phut 0% —> 60% B
1,40 — 1,55 phuat 60% B
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1,55 — 1,56 phit 60% = 0% B
1,56 — 2,00 phit 0% B |

Hop chét theo sang ché dwoc didu ché bing cac phuong phép téng hop duge md
ta sau day, trong d6 cic phan tir thé c6 cong thirc chung c6 nghia nhur duge ndu & trén.
Céc phuong phap nay duge dy dinh d& minh hoa sang ché ma khong gi6i han déi tuong
va pham vi ctia cac hop chét yéu ciu bao hd & céc vi du ndy. Trudng hop viée didu ché
céc hop chit khéi ddu khong duoc md ta, ching c6 thé kiém duoc trén thi truong hodc
c6 thé duoc didu ché twong tw nhu cac hop chit di biét trong linh vuc hoic céc phuong
phép md ta & ddy. Cac chat mé ta trong tai liéu duoc diéu ché theo cac phuong phép tdng

hop da cong bd.

Céc hop chét (Ia)

So dd phan tmg chung va tém tit con dudng tong hop
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So dd 1
R = alkyl, vidy
O OH
.
HﬁN“‘ )n \[
2 0% or !
¥’ B-1 82
R —t- V
(R N MeOH
H phuong phip A
OH
phugng phap D
)
OH
O
3 / H phuong phap C
LT 3
o
= A4
phuong phap € 7 Sy
R
N
M
B-7
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So dd 2

. {RY), B v
{RY, NO
{RY,

RS eSO
phuong phip |
(R");

S 8.13 P B-12

phuong phz&pﬁ

phuong phip J

c4c bude din xudt thy §

{trong R' dén &7,
— nhit 13 RY)

* Vi tri hinh thanh oxy h6a qua mirc/N-oxit khong hoan toan rd rang. B-13 nhu dugc mo

ta trong so d0 2 c¢6 vé ¢ kha ndng.

-105-



33547

So dd 3

¥
H {R }q 8‘20 3‘21
819 {rac > tich bitddi ximg tiy ¥) 1

(R%), (R,

48*);@1)2 |

R’R
AN
Y
H

B

Y
22

Céc hop chit méi ¢6 chu triic (Ta) c6 thé dugc diéu ché timg budc khoi dau biang
con dudng tdng hop duge md ta trong so dd 1 tir cac din xuét isatin S-1 théng qua phan

{g cong vong ludng cuc 1,3 loai nhém cacboxyl bang axit amin B-1 (phuong phap A)
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hoic B-5 (phuong phép D) va nitro eten B-2 d& thiét 14p cac hé xoén B-3 va B-6 & dang
hén hop triét quang c6 kha ning cling voi cac chit ddng phan vi tri khac va/hodc céc chat
ddng phéan khong d6i quang B-3 va B-6. Cac chét dong phan dbi anh B-3 va B-6 c6 thé
dwoc tach & giai doan nay bang phuong phap SFC khong d6i ximg hoic theo cch khac,
hén hop triét quang c6 thé duogc tach & giai doan tdng hop tiép sau bat ky. Tuong tu, tat
c4 cac phuong tién khac da biét dé tach cac chit ddng phan dbi anh c6 thé dugc 4p dung
& day hodc sau budc téng hop tiép sau bit ky duoc mé ta & ddy, vi du két tinh, phan giai
khong d6i xtmg, HPLC khéng dbi xing v.v., (cling xem trong tai liéu Enantionmers,
racemates, and resolutions, Jean Jacques, André Collet, Samuel H Wilen John Wiley and

Sons, NY, 1981).

B-3 va B-6 c6 thé duoc phan g véi cac aldehyt hodc keton trong phan tmg amin
hoéa khir dé tao ra B-4 (phuong phép B) va B-7 (phuong phap E). Theo cach khéc, phan
{mg alkyl hoa, cong, axyl hoa hoic sulfonyl héa c6 thé dugc tién hanh véi B-3 va B-6 dé
thu dugc cac hop chit trung gian B-4 va B-7.

Hop chét trung gian B-4 c¢6 thé dugc khir bing DIBAL hoic chét phan tng khir
khéc va sau d6 cling sé& tao ra cac hop chét trung gian B-7 (phuong phap C).

Nhém hydoxy ctia hop chét trung gian B-7 dugc oxy héa, vi du, bing DESS-
MARTIN periodinan, IBX hoic chit phan tng oxy héa thay thé, thanh hop chit cacbonyl
B-8 tuong tng (phuong phap F, so d6 2) ma hop chét nay c¢6 thé dugc phan tng thém
v6i cac chat i nhan, dic biét 1a cac chét phan mg hitu co kim loai nhu GRIGNARD hodc
céc chét phan tmg hitu co -k&m (c6 thé thu duoc tir B-9 théng qua phan tng trao dbi kim
loai - halogen) thanh hop chét trung gian B-10 & dang hdn hop cta hai chéit déng phan
khong dbi quang (phuong phap G). Cac chit ddng phan khéng dbi quang ctia hop chat
trung gian B-10 khong duoc tach va duoc sir dung & dang hén hop cho cic phan tng
khéc.

Céc hop chét trung gian B-10 ¢6 thé duoc oxy héa thanh cac hop chét trung gian
keton B-11 bang cach sir dung phurong phap DESS-MARTIN periodinan, IBX hoic phuong
phap oxy hda khac (phuong phap H).

Phan tmg khir ca hai nhém nitro ctia cic hop chét trung gian B-11 va phan tmg

khtr khép vong tiép sau dugc khoi phéat bing cich xir ly cac hop chat trung gian B-11
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bing hydro trong diéu kién xtc tic RANEY-Ni, hodc bing c4c tic nhan khir thay thé, va
thu dugc cac hop chét trung gian B-12 & dang hdn hop ctia hai chit ddng phan khong dbi
quang (phuong phéap I). Chit ddng phan khong dbi quang ctia cac hop chit trung gian B-

12 khéng dugc tach va duge sir dung & dang hdn hop cho cac phan tng khéc.

Phan tmg oxy hoa khép vong ciia cac hop chit trung gian B-12 bang cach xir Iy
bing OXONE® (kali peroxymonosulfat) trong hdn hop ciia nuée va DCM, hoic bing
cach xir Iy bing cdc tic nhan oxy hoa thay thé thu dwoc hop chét (Ia) theo sang ché
(phuong phéap J). Néu phan tng oxy héa qua mirc xudt hién khi dugc xir ly bang
OXONE®, thi phan tmg khtr sau d6 ctia hdn hop thd chira san pham oxy héa qua mirc B-
13 béng bis(pinacolato)diboron hodc tdc nhan khir khac cé thé duoc tién hanh dé tao ra

céc hop chét (Ta).

Céc hop chét (Ia) ma ban déu thu dugc tir B-12 hoic B-13 c6 thé dugc tao dan
xuit trong cac budce din xuit hoa tiy ¥ khong dugc mod ta rd rang trong cic so dd trong
tht ca cac gdc, dic biét 1a trong RY, néu ching mang céc nhém chirc, ma cé thé duoc cai
bién thém, vi du nhu cdc nguyén tir halogen, cic nhém amino va hydroxy (bao gdm ca
cac amin vong), cac nhom chire axit carboxylic hodc este, nitril v.v., thanh céc hop chét
(Ia) khéc bing sy chuyén hoa héa hoc hitu co xac dinh nhu phan tmg két hop chéo c6 xic
tac kim loai, axyl hoa, amit hda, cong, khir hodc alkyl hoéa (khir) hodc tach cac nhdm bao
vé. Céc bude bd sung nay khong dugc md ta trong cic so dd chung. Twong tu, ciing c¢6
thé bao gdm cac budc bd sung niy trong céc con duong tdng hop dugc mo ta trong cac
so dd chung, tuc 13, dé thuc hién céc phan tmg din xuét hoa bang cac hop chét trung gian.
Ngoai ra, cfing c6 thé thiét 1ap cac khbi mang nhém bao vé duoc sit dung, tic 13, cac bude

béo vé thém 14 cin thiét.

Theo cach khéc, cac hop chét (Ia) ciing ¢6 thé dwoc diéu ché bang trinh tw phan
ung sau:

Khoi dau tir cac anilin hodc amino heteroaryl B-14, nhém chirc amino ¢6 thé duogc
axetyl hoa bing anhydrit axetic hoic cac phwong phép axetyl héa chuin khac dé tao ra
céc hop chét trung gian B-15. Cac hop chat trung gian B-15 dugc brom héa bing NBS,
TsOH va Pd(OAc), dé tao ra cac hop chit trung gian bromo B-16. Phan tmg két hop

SONOGASHIRA v6i Boc-prop-2-ynyl-amin trong diéu kién xtic tac Pd va Cu thu dugc cac
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hop chét trung gian B-17 ma chung c¢6 thé dugc hydrat hoa trong cac diéu kién axit dudi
su xuc tac PA(OAc), tiép theo bing cach loai bd bao vé hoan toan trong cac didu kién
axit (HCI) dé tao ra cac amin B-18. Viéc cai bién cac hop chét trung gian thu dugc theo
cach nhu vay, vi dy, este héa cac nhém carboxyl tu do (néu mot trong s6 R* = COOH)
bang SOCL> va MeOH hoic phwong phép este héa thay thé, thu dugc cic hop chat trung
gian bd sung B-18. Phan tmg hinh thanh imin ctia c4c hop chét trung gian B-18 bing cac
isatin S-1 thu dugc cac hop chit trung gian imin B-19 ma sau d6, c6 thé phan tng trong
phéan tmg cong vong ludng cuc 1,3 vai cac nitro eten B-2 dé tao ra cic hop chit trung
gian triét quang B-20 cling véi cac chit ddng phén vi tri va chit ddng phan lap thé khéc.
Céc chat ddng phan dbi anh ctia B-20 c6 thé duogc tach & giai doan nay bang phuong phép
SFC khoéng dbi xtmg hoic theo cach khac, hdn hop triét quang cé thé dugc tach & giai
doan téng hop tiép sau bét ky, vi du, khi hop chét trung gian B-22 dat dugc. Tuong tu,
tat ca cac phuong tién khac da biét dé tach cac chit ddng phan ddi anh c6 thé dugc ap
dung & day hodc sau budc téng hop tiép sau bat ky dugc mo ta & day, vi du két tinh, phén
giai khong dbi ximg, HPLC khoéng d6i xtng v.v., (cling Xxem trong tai liu Enantionmers,
racemates, and resolutions, Jean Jacques, André Collet, Samuel H Wilen John Wiley and
Sons, NY, 1981). Phan tng khir va khép vong clia hop chét trung gian B-20 bang H,
trong diéu kién xuc tac Pt/C tao ra cac hop chit trung gian B-21 ma chiing sau d6 c6 thé
duoc khir bang cach bd sung VO(acac), vao hdn hop phan tng va tiép tuc khudy trong
diéu kién 4p suit Hz dé tao ra cac hop chit trung gian B-22. Phan ting oxy héa khép vong
céc hop chét trung gian B-22 bing Na;WO4 dihydrat va H>O,, hoic bing cch xir Iy bing
céc tac nhan oxy hoa thay thé tao ra cac hop chat trung gian B-23 ma ching c6 thé dugc
chuyén ddi thanh cac hop chit (Ia) bing phan ting véi cac aldehyt hoic keton trong phan
ung amin héa khir. Theo cach khac, phan tng alkyl hoa, cong, axyl héa hodc sulfonyl

hoa c6 thé dugce tién hanh véi B-23 dé thu duoc cac hop chit bb sung (Ia).

Céc hop chit (Ia) da dugc thir nghiém vé& hoat tinh cta ching dé thuc hién phan
ung tuong tic MDM2-p53 & dang tri€t quang ctia chung hodc theo cach khéc, & dang tinh
khiét v& mit ddng phan ddi anh (dic biét 1a (Ta*)). Mdi mot trong hai chit ddng phan ddi
anh ctia hdn hop triét quang c6 thé c6 hoat tinh khéng lai MDM2 théng qua phuong thirc
lién két khéc. Cac hop chét tinh khiét vé mit déng phan ddi anh dugc danh ddu bing nhan
“Khéng dbi xtmg”. Céc hop chét 1iét ké trong bang bat ky dudi ddy ma dugc danh déu
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“Khong dbi xtig” (ca cac hop chét trung gian cling nhu cc hop chit (Ib) theo sang ché)
c6 thé dugc tach bang phuwong phap SFC khéng dbi ximg séc ky tir chit ddng phan dbi
anh cta chung hodc duoc tdng hop tir nguyén liéu khéi dau tinh khiét vé mit dong phan
d6i anh ma nguyén liéu nay dugc tach bang phuong phap SFC khong ddi ximg.

Vi du:

O
Khé 54 Ee8 P~
g dbi xtmg

Cong thirc cau tric A xéc dinh hdn hop triét quang ciia cac hop chét c6 cong thirc
chu trac B va C, tirc 14 cong thirc cdu tric A bao gém hai cong thirc cdu tric (cac hop
chét B va C), trong khi cac cong thic cdu tric B va C 1an luot 13 tinh khiét v& mit ddng

phan d6i anh va chi x4c dinh m6t hop chét cu thé. Nhu vay, cic cong thirc (Ta) va (Ta*)
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(RY),

Khong
461 ximg

v6i mot tap hop dinh nghia vé cac nhém R! &n R R”, V, W, X, Y, n, r va q 1a hén hop
triét quang ctia hai chit ddng phan ddi anh (= (Ia); cong thirc cAu tric A & trén 13 mot vi
du cu thé v& hdn hop triét quang nhu vay) hogc chit dong phan dbi anh don (= (Ia*);
cong thirc cdu triic B & trén 1a mot chit ddng phan ddi anh cu thé), trir khi c6 cc tim 1ap
thé bd sung c6 mit & mot hodc nhidu phin tir thé. Pinh nghia twong tu 4p dung cho cic
hop chét trung gian tong hop.

Téng hop céac hop chét trung gian B-6

Quy trinh thuc nghiém trong téng hop B-6a (phuong phép D)

Cl
O+ _OH F
HZNIL l
0 NO
B-5a OH B2a
0 MeOH
N
Cl H

S-1a

6-Cloisatin S-1a (31,5g, 174mmol), 1-(3-clo-2-flo-phenyl)-2-nitroeten B-2a (35g,
174mmol) va L-homoserin B-5a (20,7g, 174mmol) dugc hdi lwu trong MeOH trong thoi
gian 4 gid. Hon hop phan ting dugc cd trong chan khong va dugc tinh ché bang phuong
phép két tinh hodc sic ky néu can thiét.
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Céc hop chét trung gian B-6 sau (bang 1) c6 thé thu duoc theo cach twong tu khoi

dAu tir cac 1H-pyrol-2,3-dion tao vong S-1, axit amin B-5 va nitroeten B-2 khac nhau.

Bang 1
A s AL, tret + | Phuong phép
# Cong thirc cau truc [pht] [M+H] HPLC

B-6a 1,21 440 A

cl
B-6b 1,21 440 A
B-6¢ 1,09 441 A
B-6d 1,09 441 A

cl E Khéng
d6i xlng

B-6e 1,13 441 A

-112-



33547

B-6f 1,13 441
N Khong
o1 xtmg
B-6g 1,17 422
cl
2N€ g_._-/OH
B-6h aNH 1,17 422
B-61 1,25 458
Cl
EO%Y-JOH
B-6j E SN 1,25 458
cr: j 'E Khéng
461 xtmg
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Téng hop céc hop chét trung gian B-7

Quy trinh thure nghiém trong téng hop B-7a (phwong phép E)

B sung hop chdt trung gian B-6a (1,60g, 3,8mmol) vao dung dich cia
xyclopropancacbaldehyt (1,7mL, 22,7mmol) trong AcOH (19,5mL) va hdn hop phan tmg
duoc khudy trong thoi gian 15 phit. Natri triaxetoxybohydrua (1,34g, 6,3mmol) duoc bd
sung vao d6 va hdn hop phan tmg dugc khudy qua dém. Nudc dugc bd sung vao hdn hop
phan tmg va hdn hop duoc chiét bing EtOAc. Lép hiru co két hop duoc 1am kho
(MgSO0s), loc, c6 dic trong chan khéng va san phdm thd B-7a duoc tinh ché bang phuong

phép sdc ky n€u can thiet.

Céc hop chit trung gian B-7 sau (bang 2) c6 thé thu dwogc theo cach twong tir khoi

B-7a

dAu tir cac hop chét trung gian B-6 va c4c aldehyt khac nhau.

Béang 2
n . X , - Ph h4
i Cong thirc cau triic tret [phut] | [M+H]" u$%8 P
Ci
Fyo, M
B.7a T A 137 | 494 A
O
No, _PH
B-7b N AN 1,37 494 A
N Khéng
¢l H i ximg
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Ci
OH

NO,

- fé:-—j
B-7c NENP 144 | 508

el Khong
doi xtmg

B-7d 1,43 496
B-7e 1,47 510
B-7f 1,37 482
B-7g 1,32 468
B-7h 1,28 498
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B-7i 1,47 574
B-7j 1,45 574
B-7k 495 1,29
B-71 495 1,29
B- 1,29 495
7m

B-7n 1,37 476
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B-70 1,37 476

Y1
c ,O‘g Khéng

d6i xtmg

B-7p ) A 1,38 512

B-7q 1,38 512
Gt N Khéng
doi xtmg
B-7r 0,80 575
B-7s 0,80 575
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Tdng hop cac hop chét trung gian B-3

Quy trinh thuc nghiém trong tong hop B-3a (phuong phap A)

O OH

cl
HZN“Ikf F /
o cL £ NO, _)=o
_0 | I
0 NO,
B-1a B-2a
joas
cl N

H

S-1a

B-3a
6-Cloisatin S-1a (5g, 27,0mmol), 1-(3-clo-2-flo-phenyl)-2-nitroeten B-2a (5,5g,
27,0mmol) v axit amin B-1a (4,4g, 27,0mmol) dwoc hdi luu trong MeOH trong thdi gian

4 gio. Hon hop phan tmg dugc cb trong chan khéng va dugce tinh ché bang phwong phép
két tinh hoc sic ky néu can thiét.

Céc hop chit trung gian B-3 sau (bang 3) c¢6 thé thu dugc theo cach tuong tu khoi
dAu tir cac 1H-pyrol-2,3-dion tao vong S-1, axit amin B-1 va nitroeten B-2 khac nhau.
Béang 3

#

Cbng thirc clu triic

tret [phﬁt]

[M+H]*

Phuong phép HPLC
B-3a

1,42 482

B-3b

1,42
x~r
Ci

N Khéng
d6i xtmg

482
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Téng hop céc hop chét trung gian B-4
Quy trinh thuc nghiém trong tong hgp B-4a (phuong phép B)

N
H
B-4a

Bb sung hop chit trung gian B-3a (2,68g, 4,4mmol) vao dung dich cia
xyclopropancacbaldehyt (0,64g, 8,9mmol) trong AcOH (0,5mL) va hdn hop phan tmg
duoc khudy trong thoi gian 15 phit. Natri triaxetoxybohydrua (2,8g, 13,3mmol) duge bd
sung vao d6 va hdn hop phéan tng duge khudy qua dém. Nude duge bd sung vao hdn hop
phan tmg va hdn hop dugc chiét bing EtOAc. Lép hitu co két hop duge lam kho
(MgS04), loc, ¢b dic trong chan khong va san phdm tho B-4a duoc tinh ché bang phuong

phép sdc ky n€u can thiét.

Céc hop chét trung gian B-4 sau (bang 4) c6 thé thu dwoc theo cach twong tw khéi
dAu tir cac hop chét trung gian B-3 khac nhau va céc aldehyt khac nhau.

Bang 4
# Cong thic cdu tric tret [phtit] | [M+H]" | Phuong phap HPLC
B-4a 1,52 536 A
B-4b 1,52 536 A
/@‘\ o Khéng
cl ﬁ doi ximg
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Téng hop cac hop chét trung gian bd sung B-7

Quy trinh thuc nghiém trong tdng hop B-7t (phwong phap C)

B6 sung DIBAL (18,0mL, 18mmol, 1,0M trong DCM) tir tir & nhiét d9 0°C vao
dung dich ctia B-4a (2,38g, 4,0mmol) trong DCM v hén hop phan ting duoc khudy trong
thoi gian 1 gid. B sung nudc va dung dich nudc kali natri tartrat bio hoa vao hdn hop
phan mg va hdn hop duge khudy qua dém & nhiét d6 trong phong. Céc pha duoc tach
riéng va pha nudc dugc chiét bing DCM. Lép hitu co két hop duge 1am khd (MgSOs),
loc, c6 dic trong chan khong va san phim thé B-7t dwoc tinh ché bing phuong phap séc
ky néu can thiét.

Céc hop chit trung gian B-7 sau (bang 5) c6 thé thu dugc theo cach tuong tu khoi
dAu tir cac hop chét trung gian B-4 khéc nhau.

Bang 5

# Cong thirc cAu tric tret [phtit] | [M+H]" | Phuong phap HPLC

B-7t 1,52 508 A

B-7u f 1,52 508 A

Cl B Khong
doi ximg
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Téng hop céc hop chét trung gian B-8
Quy trinh thyc nghiém trong tong hop B-8b (phuong phap F)

No, _°H 0
(0] (0]
Chiral Chiral

B-7b B-8b

B& sung NaHCO; (0,34g, 4,05mmol) vao dung dich ctia hop chit trung gian B-7b
(1g, 2,02mmol) trong ACN (20mL) va duoc khudy trong thoi gian 5 phiit trwde khi DESS-
MARTIN periodinan (1,72g, 4,05mmol) dugc bd sung timg phan vao hén hop. Hon hop
phéan tmg duoc khudy trong thoi gian 30 phut nita trude khi né dugc pha lodng bing H>O,
NaHCOj3 bao hoa va EtOAc. Hn hop phan tng duoc chiét bang EtOAc. Lop hitu co két
hop duoc 1am khé (MgSOa), loc, ¢6 dic trong chan khéng va san phim tho B-8b duoc
tinh ché bing phuong phép séc ky néu cin thiét.

Céc hop chét trung gian B-8 sau (bang 6) c¢6 thé thu dugc theo cach twong tu khéi
dAu tir cac hop chét trung gian B-7 khac nhau.

Bang 6
A AL tret + | Phuong phép
# Cong thirc cau trac [phii] [M+H] HPLC
B-8a 1,45 492 A
B-8b 1,46 492 A
Ci ﬁ Khéng
dol ximg
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N  Khéng
doi xlimg

B-8c 1,48 506
cl Khéng
doi xtmg
cli
§O§FJP
B-8d N \J\ 1,50 | 494
cr : ﬁ Khéng
doi ximg
B-8e 1,55 506
B-8f 1,46 480
¢l Khéng
daoi xtng
B-8¢g 1,39 464
B-8h 1,35 494
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B-8i 0,91 572
B-8j 1,53 572
B-8k 1,37 493
B-81 1,37 493
B- 1,34 493
8m

B-8n 1,42 506
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B-80 506 A
X
Cl N Khéng
déi xtmg
B-8p 474 A
B-8q 510 B
)
ci N K!‘if.iﬂg
H  4diximg
Ci
F O
§02‘§J
B-8r ’khong khong ap
ap dung dung

\)a khong

LX e
PN
CI” N H

O
Khéng K
doi xtng
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Téng hop cac hop chét trung gian B-10

Quy trinh thuc nghiém trong tdng hop B-10a (phuong phap G)

Khéng déi xing
B-8b cl

N ;
H  Khong doi ximg
B-10a

Dung dich ctia metyl este axit 4-iodo-3-nitro-benzoic B-9a (2,60g, 8,48mmol)
trong THF (17mL) dugc lam lanh xudng nhiét d6 —50°C va phenylmagie clorua (4,05mL,
8,09mmol, 2M) duoc bd sung timg giot va hdn hop phan tmg dwoc khudy trong thoi gian
30 phut nita ¢ nhiét d§ —50°C. Dung dich cua hop chét trung gian B-8b (1,90g, 3,85mmol)
trong THF (7,7mL) dugc bd sung vao hdn hop phan tmg timg giot & nhiét d6 —50°C va
h3n hop phan tng dugc khudy trong thdi gian 15 phtit nita & cling nhiét . H3n hop phan
mg duoc 1am Am tir tir 1én dén nhiét d6 trong phong va duoc khudy thém trong 2 gid nita
trude khi bd sung dung dich nuéc KHSO4 bdo hoa va EtOAc. Hon hop phan ting dugc
chiét bang EtOAc. L6p hitu co két hop duge 1am khé (MgSOs), loc, ¢d dic trong chan
khéng va san phdm tho B-10a dugc tinh ché bing phwong phéap séc ky. Thu duge B -10a
& dang hdn hop ciia hai chit ddng phan khong d6i quang ma chiing duogc st dung cho

budc tiép theo khong can tach.

Céc hop chét trung gian B-10 sau (bang 7) ¢6 thé thu dugc theo cach twong tw khoi
dAu tir cac hop chét trung gian B-8 khac nhau va cc iodua B-9 khac nhau.
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Béang 7
A o Ao tret + | Phuong phép
# Cong thirc cau trac [phit] [M+H] HPLC
C{
O
B-10a 1,58 673 A
C{
0
! ON
B-10b NO, 1,63 687 A
OH
S0
ci H oo
o xlng
C{
O
B-10c 1,61 675 A
Cl H ;(}zén’g
of xang
C{
O
B-10d 1,62 687 A
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B-10e

1,57

659

B-10f

1,53

Khéng
d6i xing

647

B-10g

1,49

Khong
doi xtng

675

B-10h

1,63

Khéng
ddi xtng

753
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Oj
O
B-10i 1,61 687
Ci Khong
H ddi ximg
Oj
0
B-10j 1,62 687
/
0
o)
)
A\
B-10k 1,52 703
OH
0
cl N Khong
do6i xilng
/
/s O
o] (0]
CI OZN
F
B-101 ';loz\\ 1,58 709
T OH
27
L=
N
Cl 5
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®)
Oj O
B-
10m 1,58 709
Ci H ‘Kjx’éﬁg
doi xtmg
0....
O
B-10n " OH 1,54 | 673
o>
Cl g Khéng
doi ximg
C{
O
B-100 1,66 698
7
O
0
B-10p 1,62 767

Khong
doi xting
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/
(0]
o
B-10q 1,51 674
O/
O
B-10r 1,51 674
Cl H Khong
doi xing
O/
O
O.N
B-10s 1,48 674
OH
oV
Cl H Khéng
461 xng
o,N
HO :< O—
S 0 khong | khong
B-10t . .
ap dung | ap dung
o]
ON o-
© | xnong | khon
B-10u & 5

ap dung | ap dung
v

Khéng
461 xing
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Téng hop céc hop chét trung gian B-9

Quy trinh thuc nghiém trong tong hop B-9b

04O« NaNO, Hcl, O J
K
—
NO,
, I o,
B-9b

B6 sung tir tir natri nitrit vao dung dich ctia metyl este axit 4-amino-2-metyl-3-
nitro-benzoic (2,4g, 11,0mmol) trong HCI (25mL) & nhiét d6 0°C va hdn hop dugc khudy
trong 30 phut & ciing nhiét do. Kali iodua (5,7g, 34,0mmol) dugc bd sung timg phan &
nhiét d6 0°C va hén hop duoc khudy & nhiét d6 trong phong trong 1 git. BS sung nude
va Et,0 vao hdn hop phan tGng. Cac pha duoc tach riéng va pha nudc dugc chiét bing
Et,0. Lép hitu co két hop duoc 1am khé (MgSOa), loc, ¢d dic trong chin khong va san
phim thé B-9b duoc tinh ché bing phuong phép séc ky néu can thiét.

Quy trinh thuc nghiém trong tdng hop B-9¢

o [
0] O
N Mel,Kco, Y°
OH — OMe

B-9¢c
Bb sung kali cacbonat (1,3g, 9,3mmol) va metyl iodua (0,4mL, 6,2mmol) & nhiét
d6 trong phong vao dung dich clia metyl este axit 2-hydroxy-4-iodo-3-nitro-benzoic
(1,0g, 3,1mmol). H8n hop phén tng dwoc khudy & nhiét do trong phong trong 4 gio.

Nuée duoc bd sung vao hdn hop va chat ran tao ra duoc loc va lam khé dé tao ra hop

chét trung gian B-9c.
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Béng 8
cdng thirc cau tret . | Phuong phép
# triic mphat] | M| mprc
0y.d
B-9b 125 | Xhong A
ap dung
I NO,
0y.d
B-9¢ OMe 1,19 338 A
I NO,
Téng hop cac hop chét trung gian B-11
Quy trinh thuc nghiém trong téng hop B-11a
0 e
O\ 0\
cl O.N
Dess-Martin S
MeCN - /@\ ’\7
N a~F
Khéng d8i xing Khéng doi ximng
B-10a B-11a

B6 sung NaHCOj3 (0,34g, 1,49mmol) vao dung dich ctia hop chit trung gian B-
10a (1g, 1,49mmol) trong THF (10mL) va khudy trong thoi gian 5 phut trudce khi bd sung
DESS-MARTIN periodinan (1,26g, 2,97mmol) timg phan vao hdn hgp. Hén hop phan tmg
duoc khudy thém trong 2 gid & nhiét d6 trong phong trude khi né duoc pha lodng bang
H,0, NaHCO; bdo hoa va EtOAc. Hbn hop phan tmg duoc chiét bang EtOAc. Lép hitu
co két hop duoc 1am khé (MgS04), loc, ¢d dic trong chan khong va san pham thd B-11a
duoc tinh ché biang phuong phép sic ky néu can thiét.

Cac hop chit trung gian B-11 sau (bang 9) c¢6 thé thu duoc theo cach tuong tu
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khoi dau tir cac hop chét trung gian B-10 khac nhau.

Bang 9
# Cong thirc céu tric tret [phiit] | [M+H]" Phuong
* phép HPLC
Oj
O
B-
11a 1,57 671 A
Cl Khong
déi ximg
Q/
O
B-
11b 1,66 685 A
0/
Q
b oN
B- NO,
1lc A5 1,64 | 673 A
fxﬁ‘ ’v/
XS
Cl N Khéng
déi ximg
Of
O
i 1,65 687 A
11d N
Ci Khéng
H o 4diximg
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0/
O
B-
11e 1,60 659
Cl Khong
H o 46 ximg
Of'
O
B-11f 1,56 645
Khiong
H o 4éi xane
Oj
O
B-
g 1,50 675
Cl H Khéng
4ol xtmg
B-
11k 1,63 751
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/
o)
O
Ci ON
B-11i NO, 1,63 685
SR
o
Cl H Khéng
déi xing
Of
0
B-11j 1,62 685
Ci 5 Khéng
déi xing
f
o)
0
¢l oN o
B 5
. 1,57 701
11k O
LIy
Cl {:{ Khéng
d6i xing
o)
B-111 1,54 701
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O
B-
11m 1,54 701
Ioa
Ci H Khéng
B-
110 A 1,56 671
Cl- j N Knong
déi xtng
C)/
O
B-
110 1,70 687
B-
11p 1,65 765
Khong
doi xtng
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/
0]
o]
B-
11q 1,55 672
O/
O
B-11r 1,55 672
Cl Khdng
H déi ximg
/
O
0
Cl ON
B- F
11s 2 0,89 672
"0 Khéng
\erN ddi ximg
- N o
ClI” N H
B-11t 0,98 699
B-
11u 0,98 699
Khong
doi xung
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Tbng hop céc hop chét trung gian B-12

Quy trinh thuc nghiém trong tong hop B-12a (phuong phap I)

Khéng déi ximg cl

§ Khén
B.-11a g

B12s déi xtmg

B4 sung luong xuc tac ciia RANEY niken vao dung dich ctia hop chat trung gian
B-11a (1,10g, 1,60mmol) trong MeOH (6mL) va DCM (9mL) trong ti hip va hén hop
phan tmg duoc khudy trong 24 git trong diéu kién khi quyén hydro (8 bar). Lugng RANEY
niken thém duogc bd sung vao d6 va hén hop phan ting dugc khudy trong 24 gid nita trong
diu kién khi quyén hydro (8 bar). Hon hop phan tng duogc loc (Celite®) va dung méi
dugc loai bd trong chan khong. Phén con lai dugc hoa tan trong EtOAc va dung dich
nude NaHCO3 bio hoa dugc bd sung vao d6. Hon hop phan ting dugc chiét bing EtOAc.
L6p hitu co két hop duge 1am kho (MgS04), loc, ¢6 dic trong chan khong va san pham
th6 B-12a dugc tinh ché bing phuong phap sic ky néu can thiét. Hop chit trung gian B-
12a thu duoc & dang hdn hop cua hai chit ddng phan khong d6i quang ma ching duwoc

str dung cho budc tiép theo khong can tinh ché thém.

Céc hop chit trung gian B-12 sau (bang 10) c¢6 thé thu duoc theo cach tuong tu
khoi dau tir cac hop chit trung gian B-11 khéc nhau.
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Béang 10
A S tret [M+H] | Phuong phép
# Cong thirc cau truc [pht] + HPLC
o
\
B-12a 1,52 595 A
Cl ; ﬁ Khéng
déi xing
© O
N
B-12b 1,59 609 A
X
Cl g Khéng
doi xtmg
© O
AN
B-12c¢ 1,58 597 A
X
I Khong
dol ximg
© O
\
B-12d 1,62 611 A
Cl ﬁ Khong
461 ximg
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© 0
S
B-12e 1,53 583
X
Cl N Khong
doi ximg
© 0
\
B-12f 1,48 568
© o
\
B-12¢g 1,40 599
© O
\
B-12h 1,56 675

-140-




33547

B-12i 1,55 609

cl ﬁ Khéng

d6i ximg

50

B-12j 1,58 609

H Khong

B-12k 1,42 625

B-121 1,55 625

-141-




B-12m

it
c1” : ﬁ Khéng

doi ximg

1,55

625

B-12n

X
ct N Khéng

4 x ”
doi xtmg

1,50

595

B-120

Al
@’j\} S A
of | e Khéng

doi ximg

1,63

611

B-12p

O

N
H Khong
i xing

1,61

689
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0 O
\
B-12q 148 | 59
o O
\
B-12r 148 | 596
B-12s 144 | 59
o
et NN’ Khong
ddi ximg
00~
NH,
B-12t ch § mn 161 | 623
“2"'¥
Jo N
Cl H
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B-12u 1,61 623 A

Cl H K‘h,‘éng;
d6i xilmg

Téng hop céc hop chét (Ia) theo sang ché

Quy trinh thuc nghiém trong tdng hop Ia-1 (phuong phap J)

Ow

Ci

ﬁ Khéng
doi xlmg
la-1

B6 sung ting giot dung dich ctia Oxone® (793mg, 1,29mmol) trong H2O (7mL)
& nhiét do 0°C vao dung dich ctia hop chit trung gian B-12a (329mg, 0,65mmol) trong
DCM (7mL). H3n hop phan tmg hai pha dugc khudy manh trong 20 phut & nhiét do 0°C
va khudy thém 2 gid nita & nhiét do trong phong. Hon hop phan tmg dugc pha lodng bing
H,0 va duoc chiét bing DCM. Lép hitu co két hop duoc 1am khé (MgSOs), loc, ¢d dic
trong chan khong va san phim thé dugc tinh ché bang phuong phép shc ky dé thu dugc
hop chét Ia-1.

Céc hop chat (Ta) sau (bang 11) c¢6 thé thu dugc theo cach twong tu khoi dau tir
céc hop chét trung gian B-12 khéc nhau.
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Bang 11
# Cbong thirc cau tric tree [phut] | [M+H]" Phu$% ghap
Ia-1 1,60 591 A
N Khéng
d6i ximg
Ia-2 1,67 605 A
N Knong

d01 ximg
Ia-3 1,64 593 A

dd1 ximg
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Ta-4 1,59 579
X
ci N Khong
doi ximg
Ia-5 1,54 565
la-6 1,49 595
Cl H Khéng
doi ximg
Ia-7 1,59 671
ﬁ Khong
d0i xlimg
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Ia-8 1,64 605
c1” :; N Khong
doi xtimg
05O~
Ia-9 1,63 605
e
Cl ﬁﬁh&ﬁg
do1 xtng
Ia-
10 1,50 621
Cig\ﬁ Khéng
doi ximg
la-
11 1,58 621

-147-




33547

Ia-

1 1,58 621

L
Ci ﬁ Khéng
doi xtmg
)
<
Ia-
13 1,59 591
a (N
Ia- Fy
14 N 1,69 685
i ¢]
0 R
CiQﬁ
Khéng
dbi xtmg
Ia-
15 1,67 607
401 x(mg
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OO~

Ta- 1,66 607 A
16 ’

o

Ci H Khéng

Ia-
s 1,48 592 A
Ia-
8 1,48 592 A

01Q‘§ Khéng

61 ximg

Ia- 1.48 592 A
19 ’

Téng hop cac hop chit bd sung (Ia) theo sang ché

Quy trinh thuc nghiém trong tdng hop Ia-20 (phuong phép J + phuong phap K)
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Bis{pinacolato}-
diboron

MeCN

* Vi tri oxy héa qua mirc/hinh thanh N-oxit khong hoan toan rd rang. B-13a nhu

dugc mo ta hinh nhu ¢ kha nang.

B sung timg giot dung dich ctia Oxone® (841mg, 1,37mmol) trong H>O (7mL)
& nhiét d6 0°C vao dung dich ctia hop chét trung gian B-12j (417mg, 0,68mmol) trong
DCM (10mL). H3n hop phan tmg hai pha dugc khudy manh trong 20 pht & nhiét d6 0°C
va khudy thém 6 gio & nhiét d6 trong phong. Hon hop phan tng dugc pha lodng bing
H,0 va dugc chiét bing DCM. Lép hitu co két hop dugc 1am kho (MgSOa4), loc, co dic
trong chan khong dé thu dugc hdn hop thé cla hop chit Ia-20 va dang oxy héa B-13a
(M+H = 621). Hdn hop nay dugc hoa tan trong MeCN (4,2mL) va bis(pinacolato)diboron
(326mg, 1,28mmol) dugc bd sung vao hdn hgp. Hon hop phan tng duoc gia nhiét trong
diéu kién chiéu xa vi séng téi nhiét d6 100°C trong thoi gian 30 phut. Hn hogp phan tng
dugc pha lodng bing H,O va duoc chiét bing DCM. Lép hitu co két hop duoc lam khd
(MgSOy), loc, ¢b dic trong chan khong va san phdm tho duoc tinh ché bing phuong phép
sic ky dé thu duoc hop chit Ia-20.

Cac hop chit oxy héa qua muc B-13 sau (bang 12) c6 thé thu dugc theo cach
twong tw khoi déu tir cic hop chét trung gian B-12 khac nhau va c6 thé duoc khr thanh
céc hop chét b sung (Ia) (bang 13).
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Béang 12
# Cbng thirc cdu tric | tret [phut] | [M+H]" | Phuong phép HPLC
OO~
B-13a 0,96 621 C
X
cl N Knong
H 46i ximg
OO~
B-13b 0,89 565 C
C;QN Khéng
d6i xtng
B-13c 0,94 611 C
B-13d 0,95 635 E
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B-13e 0,95 635 E
Bang 13
# Cbng thirc cdu trac [;ﬁ&] [Nﬁ{ﬂ p;;?ﬁ;%c
Ia-
20 1,66 605 A
Ci Khéng
H déixﬁﬁg
0O~
Ta-
1 1,54 565 A
o8
Ci Khéng
H 861 xing
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Ia-
2 1,46 595
(L
Ci Khéng
481 xing
\ 0O
(o]
Ia-
23 1,01 619
N O Khéng
481 xng
Ja-
24 1,01 619
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Téng hop cac hop chat (Ia) khac thong qua con dudng xa phong héa este

Quy trinh thuc nghiém trong tong hop Ia-25

Hop chét Ta-1 (405mg, 0,69mmol) dugc hoa tan trong THF (30mL) va dung dich
nude NaOH (2mL, 8M) duoc bd sung vao d6. Hon hop phan tmg dwoc khudy & nhiét do
70°C trong thdi gian 8 gid. Sau khi axit héa bing 2M dung dich nuéc HC va chiét bing
EtOAc, pha hiru co dugc 1am khé bing MgSOa. Tinh ché bing phwong phap HPLC pha

dao0 dn t6i hop chét Ta-25 tinh khiét,

Céc hop chét (Ia) sau (bang 14) c6 thé thu dugc theo cach tuong tir khoi dau tir

c4c hop chét (Ta) thu duoc ban dau.

861 ximg

1a-25%

Bang 14
n o A tret [M+H] Phuong
# Cong thirc cau truc [phit] + phép HPLC
Ta- 1,04 | 577 A
25 ’
A .
1 witng
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Ta-
26 1,10 591
X
Ci }1:11 Khong
dai xng
Ia-
27 1,09 579
Cl : N Khéng
H 461 ximg
o OH
Ia-
28 1,14 593
CVI:;J"g Khéng
481 ximg
Ia-
29 1,06 565
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Ia-
30 1,00 551
Ia-
31 0,95 581
Ia-
32 1,11 657
Khong
461 ximg
Ia-
33 1,07 591

cl : N Knong

doi xing
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Ia-

34 1,03 591
Ci
Ia- F
35 R 1,04 607
gt ’\V
X D=0
Cli Khd
H i xime
Ia-
36 1,04 607
Ia-
37 1,04 607
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Ta-

33 1,01 577
Cl j N Khong
H 461 xtng
Ia-
39 1,09 593
Ta-
40 1,13 671
Ta-
41 1,02 578
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Ia-
49 1,02 578
Ia-
43 1,02 578
LY
Ci” 'N ﬁ Khong
481 ximg
0O
HO
Ia-
44 1,07 605
O
HO~ K}zéng
461 ximg
Ia-
45 1,07 605

Tdng hop céc hop chit (Ta) khac thong qua qué trinh amit hoa

Quy trinh thuc nghiém trong tong hop Ia-46
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Hop chit Ia-26 (10mg, 0,02mmol) dwoc hoa tan trong THF khan (ImL) va
HATU (8mg, 0,02mmol) duoc bd sung & nhiét d6 trong phong. Sau khi bd sung DIPEA
(3,4mg, 0,03mmol), hdn hop phan tng dugc khudy & nhiét do trong phong trong thoi
gian 15 phat. B4 sung 1-amino-2-metylpropan-2-ol (2M trong THF, 1,5mg, 0,02mmol)
vao d6 va phan tmg duoc khudy trong thoi gian 60 phit nita. Hon hop phan tmg thd duoc
cho tién hanh sic ky cot pha dao tao ra Ia-46 tinh khiét.

Céc hop chat (Ia) sau (bang 15) c6 thé thu dugc theo cach twong tu khai dau tir

33547

Khdng
a6 ximg

céc hop chét (Ta) thu dugc ban dau.

la-46

481 ximg

Béang 15
n K, tret [M+H] Phuong
# Cong thire cau tric [phi] + phép HPLC
fa- 143 | 662 A
46 ’
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Ia-
47 1,49 630
Ja-
48 1,51 692
Ia-
49 1,46 692
cl H Khong
d&i xtng
Ia-
50 1,22 594
Cl Khéng
46 ximg
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Ta-
51 1,35 621
Ci Khéng
H 46 ximg
Ia-
59 1,50 618
Ia-
53 1,33 620
Cl
Ia-
54 1,52 740
L
N
N
ci H  Khéng
481 ximg
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~0
Ia-
55 1,51 728
L
¢l H Khéng
d&i ximg
Ta-
56 1,49 684
Ia-
57 1,54 698
LI
N
¢ H Khéng
d6i xtmg

Tdng hop nguyén lidu khoi dau S-1

Quy trinh thyc nghiém trong téng hop S-1b

Br Br 0
X AgNO, SN
Lo [ o
Cl N H Cl N H
S-1b
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Hop chit 3,3-dibromo-6-clo-1,3-dihydro-pyrolo[2,3-b]pyridin-2-on (7,6,
23,3mmol) dugc tao huyén ph trong axetonitril (500mL) va nuéc (25mL). AgNOs (8,9g,
52,7mmol) dugc bd sung vao d6 va hdn hop phan tmg dugc khudy & nhiét d¢ trong phong
trong 1 gi®. Axetonitril dwoc loai bd trong didu kién ap suét giam va EtOAc dugc bd sung
vao hdn hop. Céc pha duoc tach riéng va 16p hiru co dwgc 1am khd bing MgSOs. Loai bd
dung moéi thu duge hop chét 6-clo-1H-pyrolo[2,3-b]pyridin-2,3-dion tinh khiét S-1b.

Téng hop céc hop chat trung gian B-15

Quy trinh thuc nghiém trong tdng hop B-15a

co,Me Acy0 co,Me
AcOH
—
H,N HN
B-14a o
B-15a

B sung Ac,0 (1,05 8y0ng lyong) ting giot & nhiét 36 hdi Iyu vao dung dich ctia
B-14a (1 dydng lyong) trong toluen va hdn hop dyogc khudy & nhiét 86 hdi lyu trong vai
phut. San phdm B-15a c6 thé dygc két tinh tir hdn hop bang cach lam lanh xudng va pha

lodng thém.

Céc hop chét trung gian B-15 sau (bang 15-1) c6 thé thu dugc theo cach tuong
* tu khéi du tir cac vanilin B-14 khac nhau.

Béng 15-1
# | Cong thic cdu tric | [M+H]"
CO,Me
B-15a 194
HN
/Ko
CO,Me
B-15b 208
HN
(0]

-164-



33547

CO,Me
AN
B-15¢ 224
HN
o
CO,Me
e
B-15d 224

X
=

Ao

CO,Me
B-15¢e HN/©/ 194

/go
CO,Me

B-15f /©/ 208
HN
/go

Téng hop cac hop chét trung gian B-16

Quy trinh thyc nghiém trong tong hop B-16a

NBS
Pd(OAc
CO,Me T(sOH)Z cO,Me
AcOH
——
Br
o (0]
B-15a B-16a

B& sung TsOH monohydrat (0,5 3ydng Iyong) va PA(OAc): (0,03 8ydng lyong)
vao dung dich ctia B-15a (1 8ydng lyong) trong AcOH. Hdn hop ygc gia nhiét t6i nhiét
30 75-80 °C va NBS (1,1 8ydng lyong) dyoc b sung theo timg phan. Sau khi khudy &
nhiét 36 75-80°C trong vai phit, dung dich dygc lam lanh va nyéc 3yoc bd sung vao 36.
San phim B-16a c6 thé 8yoc tich biang cich loc.

Céc hop chét trung gian B-16 sau (bang 15-2) c6 thé thu duoc theo cach twong
tw khoi ddu tir cac axetamit B-15 khac nhau.
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Bang 15-2
# Céng thirc ciu trac | [M+H]*
CO,Me
B-162 273
HN
/g Br
o
CO,Me
B-16b 287
HN
/go Br
CO,Me
o\
B-16¢ 303
HN
/go Br
CO,Me
_O
B-16d 303
HN
/go Br
CO,Me
B-16e HN/Q/ 273
/g Br
o
CO,Me
B-16f /©/ 287
HN
/go Br

Téng hop céc hop chat trung gian B-17

Quy trinh thuc nghiém trong tdng hop B-17a
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(0]
CO,Me /|\°/U\H\ Co,Me

HN Pd,(dba), HN
B t-Bu),PH]BF
/go r [(t-Bu),PH]BF, o o “

| Cul, DIPA, DMSO
B-16a /l\oJ\N
H

B-17a
B& sung Boc-prop-2-ynyl-amin (1,3 8ydng lyong), Cul (0,02 dydng lyong),
Pdx(dba)s (0,01 dydng lygng), [(tBu)sP]BF4 (0,04 8ydng lyong) va DIPA (5 8ydng lyong)
vao huyén phii ciia hop chit B-16a (1 8ydng lyong) trong DMSO. Hon hop 8yoc khudy
& nhiét 89 trong phong trong 3 ngdy. Sau khi 1am lanh huyén phit v b6 sung nydc, san
phdm B-17a c6 thé dyoc tach bang cach loc.

Céc hop chét trung gian B-17 sau (bang 15-3) c6 thé thu dugc theo cich tuong

tw khoi dau tir cac bromo axetamit B-16 khac nhau.
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# Cbong thirc cu triic [M-+H]*
COZMe
HN
B-17a 347
o
/4\O'H\N
H
CO,Me
B-17b 1 361
So |
/+\O’H\N
H
COzMe
o\
B-17 " 377
-1/C
o]
CO,Me
/O
B-17d i 377
Sol
/4\0 N
H
CO,Me
HN
B-17¢ 347

ol

0
/|\0N
H
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CO,Me
HN
B-17f 361
soll
A
H
Téng hop céc hop chat trung gian B-18
Quy trinh thuc nghiém trong tong hop B-18a
Cco,Me COH
a) Pd(OAc),
AcOH
b) HCI
HN = HN
HCl
A o | o
/|\ O/U\N H,N
H HCI
B-17a B-18a

B6 sung Pd(OAc): (0,02 3ydng lyong) vao dung dich ctia B-17a (1 8ydng lyong)

trong AcOH va hdn hop 8yoc khudy & nhiét 3 trong phong cho téi khi tiéu thu hoan toan

B-17a. Tiép theo, nydc va HC 8ic dyoc bd sung vao hdn hop. Sau khi tach nhém Boc
(1am giam sy hinh thanh COy), hdn hop dyoc gia nhiét téi nhiét 36 70°C va khudy & nhiét

36 ndy trong 3 ngly. San phim B-18a c6 thé 3yoc két tinh tir hdn hop phan tmg bing

cach lam lanh.

Céc hop chét trung gian B-18 sau (bang 15-4) c6 thé thu dugc theo cach twong

tu khoi dau tir cac phenyl alkynyl B-17 khac nhau.
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# Cbng thirc cAu trac | [M+H]*
CO,H
H,N
B-18a| .o 209
()
H,N
HCI
CO,H
H,N
B-18b Hel o 223
H,N
HCI
COH
O\
B-18 HaN 239
=-106C
HCI o
H,N
HCI
CO,H
/O
H,N
B-18d Hel 5 239
H,N
HCI
COOH
H,N
B-18¢ | HCl o 209
H,N
HCI
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Quy trinh thuc nghiém trong tbng hop B-18g

CO,H
f HaN 223
B-18
HCI o
H,N
HCI
CO,H
socl,
MeOH
- H,N
HCI
H_N
Hol 2

B-18a

CO,Me

B-18g

B sung SOCL (3 duong luwong) timg giot & nhiét d6 60°C vao huyén pht ctia B-

18a (1 dwong luong) trong MeOH va hdn hop dugc khudy qua dém & nhiét d6 nay. Sau

khi 1am lanh xuéng nhiét d6 trong phong, hdn hop duoc loc qua bd loc cacbon hoat tinh

va dung méisau d6 dugc loai bo trong diéu kién 4p suit giam. San phim B-18g c6 thé

dwoc tinh ché bang cach két tinh.

Céc hop chét trung gian este axit benzoic B-18 sau (bang 15-5) c6 thé thu dugc

theo cach tuong tur khoi dau tir cac axit benzoic B-18 khéac nhau thu duoc ban dau.

-171-



Béang 15-5

33547

# Cbong thirc cau tric | [M+H]"
CO,Me
HN 223
o
| HaN
CO,Me
B-18h ; 237
CO,Me
B-18i ; 253
CO,Me
B-18j E 253
CO,Me
B-18k ; 223
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CO,Me
B-181 HaN 237
HCI o
H,N
HCI

Téng hop cac hop chét trung gian B-19

Quy trinh thuc nghiém trong tong hop B-19a
O

CO,Me CO,Me
0
cl N
H
H,N S-1a 2N
Hel -
© Et,N, AcOH, MeOH o
H,N N
0
B-18
g cl N Bioa

B sung 6-cloisatin S-1a (1,1 duong luong), AcOH (2,4 duong lugng) va TEA
(2 duong luong) vao huyén phii ctia B-18g (1 dwong lugng) trong MeOH. Sau 3 ngay
khudy & nhiét d trong phong, san phim B-19a c6 thé dugc loc.

Céc hop chét trung gian imin B-19 sau (bang 15-6) c6 thé thu dugc theo cach

twong tu khai dAu tir cAc este axit benzoic B-18 khic nhau.
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# Cbng thirc ciu tric [M-+H]*
CO,Me
H,N
B-19a o 387
B-19b 400
o]
H,N A
B-19¢ o 416
N
/
O
cl u
_0 COZMe
H,N
B-19d o 416
N
/
O
cl ﬂ
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COZMe
H,N
B-19¢ ° 387
: N
/
Joos
cl n
cO,Me
H,N
B-19f o 400
N
/
O
cl ﬂ

Téng hop céc hop chét trung gian B-20

Quy trinh thyc nghiém trong téng hop B-20a
CO,Ne

HzN f F Cone
(0] Z NO

B-19a B-20a
Hop chét 1-clo-2-flo-3-(E)-2-nitro-vinyl)-benzen (1,1 duong lugng) dugc tao
huyén ph trong toluen va nuéc va duoc gia nhiét. Tiép theo, imin B-19a (1 duong lugng)
va 1-metylpyrolidin (4 duwong luong) dugc bd sung vao hdn hop. Hon hop dugc khudy
trong didu kién hdi luu. Phan tmg duoc 1am dimg & nhiét d6 0°C bing cich bd sung
AcOH. Pha hitu co duoc rira bing nuéc va nude mudi va sau d6 duge bd sung timg giot

vao nHep. San phim B-20a c6 thé dugc tinh ché bang cach két tinh.

Néu budée tach khong dbi ximg ciia cac chit ddng phan déi anh ctia hdn hop triét
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quang ctia hop chét trung gian B-20a 13 can thiét, thi budc két tinh bang cac axit khong
d6i xtmg, vi du nhu axit (S,S)-(+)-2,3-dibenzoyl-D-tartaric, axit (S,S)-(+)-2,3-p-toluyl-
D-tartaric, axit (1S)-(+)camphor-10-sulfonic, axit (1R)-(-)camphor-10-sulfonic, axit (R)-
(-)-mandelic, axit L-pyroglutamic hodc axit (S,S)-D-(-)-tartaric c6 thé duoc xem xét. Sir

dung axit (1R)-(-)camphor-10-sulfonic 1a dugc wu tién.

Cac hop chét trung gian B-20 sau (bang 15-7) ¢6 thé thu dwoc theo cich tuong
tw khoi dau tir cac imin B-19 khéc nhau.
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# Cbng thirc ciu tric [M+H]*
CO,Me
B-20a 587
Co,Me
2
B-20b 601
N
H .
CO,Me
N
(0]
\
B-20c \ 617
=0
CO,Me
,N
B-20d 617
(0]
CO,Me
B-20e 587
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B-20f 601
B-20g 587
B-20h 601
B-20i 617
B-20j 617
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CO,Me

B-20k 587

CO,Ne

B-201 601

chiral

Téng hop cac hop chit trung gian B-22

Quy trinh thyc nghiém trong téng hop B-22a

coMe

ol HN PUC, H,
MeTHF
B
emms———

0

A0 NH

o

N :
¢l H  Khing ddi ximg
B-20g 8-21a
VO(acac),
H,

CO Me

B-22a

Bd sung nuée va Pt/C (15% trong lugng) vao dung dich ctia B-20g (1 dwong
luong) trong MeTHF. Hon hop dugc hydro héa trong 3 ngdy & nhiét do 30°C trong diéu
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kién ap suit Hy 70 bar. Sau khi chuyén di hoan toan thanh B-21a, VO(acac), (0,11 dwong
lwong) duoc bd sung vao d6 va hdn hop dugc hydro héa thém & nhiét d§ 30°C tai 4p suét
70 bar trong thoi gian 2 ngay. Céac chét xuc tac duoc loc ra va dung moi dugc loai bd
trong didu kién 4p suit gidm. San phdm B-22a dugc hoa tan trong toluen va bing cach

bd sung 2M H,S04 (1,11 dwong luong), sulfat ciia B-22a c6 thé duoc két tia.

Trinh tu phan tng B-20 > B-21 - B-22 14 ciing c6 thé dbi v6i B-20 triét quang
(néu nhu khong c6 budc tach khong ddi xting ctia B-20). Trong trudng hop nay, budc
tach khong dbi xung ciing c6 thé duoc thuc hién & giai doan B-22 bing cach két tinh bang
c4c axit khong dbi ximg, vi du nhur axit (S,S)-(+)-2,3-dibenzoyl-D-tartaric, axit (S,S)-(+)-
2,3-p-toluyl-D-tartaric, axit (1S)-(+)camphor-10-sulfonic, axit (R)-(-)-mandelic, axit L-
pyroglutamic, axit (S,S)-D-(-)-tartaric, axit (S)-(-)-L-malic hodc axit L-(+)-lactic, axit
((S,S)-(+)-2,3-p-toluyl-D-tartaric 1a dugc uu ti€n).

Cac hop chét trung gian B-21 va B-22 sau (bang 15-8) c¢6 thé thu dugc theo cach
tuong tw khoi du tir cic hop chit trung gian B-20 khac nhau.

Béang 15-8

# Cbng thirc ciu tric [M+H]*
CO,Me

B-21a 557
c N khong
doi xlmg
C*OzMe
B-21b 571
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O
\Q \
B-21c 587
/@‘ﬂ khing
¢ H  déixtmg
B-21d >87
B-2le 557
khong
doi xling
B-21f S71
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B-22a

541

B-22b

CO,Me
555

0 &
khong
doi ximg

B-22¢

571

B-22d |

:
55
571

khong
doi xtmg
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HN CO,Me

B-22e 541
‘khéng
doi ximg
CO,Me
B-22f P 555

O
khong
doi x{mg

Téng hop céc hop chét trung gian B-23
Quy trinh thuc nghiém trong téng hop B-23a
COzMe‘
Na,W0,*2H,0

HZOZ
CH,CI,/H,0

B-22a B-23a

B& sung Na;WO4 dihydrat (0,01 duong luong) va dung dich H2O2 (30% trong
nuéc, 2,5 duong lugng) vao huyén phii cia B-22a (1 duong luong) trong CH2Clz va nude
(4:1) va hdn hop dugc khudy trong didu kién hoi luu trong 2 gio. Sau d6, dung dich ctia
K2CO; (2 duong luong) trong nude duoc bd sung va CH2Clz dugc loai bé trong diéu kién
ap suit giam. San phim rin B-23a c6 thé duoc tinh ché bang cach tao huyé phu dic trong

dung méi thich hop.
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Céc hop chit trung gian B-23 sau (bang 15-10) c6 thé thu dugc theo céch tuong
tur khoi dAu tir cac hop chét trung gian B-22 khac nhau.

Béang 15-9
i Cong thirc ciu tric [M+H]*
CO,Me
B-23a 537
0O
khing
do1 xdmg
B-23b 551
B-23c 567
do1 ximg
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B-23d 567
B-23e 537
B-23f 551

Céc hop chét (Ib)
So d6 phan tmg chung va tém tit con duong tong hop

So do 3
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rRA__R’ 00tBu OOH
COOtBu \E BocHN™ ™), HN"N),

.2 COOH
BocHN“’kW)n Az P HN_o __TFA HN_ _0
NH, phuong phip A Rq phuong phip B RJ
A RZ Rz
A-3 A-4
BocHN I
NH, o
A-6 Y
X w 4o v
RA. R (R7) .._t v | phuong phap C
q i
\[ N MeOH
A2 COOH -1
phuong phip D o
— e v y
NHBoc X’ O~
NH, (RN v -
) ) ¢ W/ N RS, : Q))n
n R
HN__O 841
J | Y e e S
wong phip
R\ R4 T e )q—t-w" N
R 2 H
R
- A-5
L AT ] A8
(R, R9,

phteong phip ¥

A9

(i)

Céc hop chit méi c6 cong thirc cdu tric (Ib) cé thé duge didu ché timg budc theo
con duong tdng hop khéi ddu tir cc axit amin duoc bao vé A-1 (so dd 3). Trudc tién,
phan tmg axyl héa sir dung cac din xuét axit acrylic A-2 tao ra cdc hop chét c6 cong thirc
cAu triic A-3 (phuong phép A). Céc axit acrylic ma khéng c6 sin truc tiép c6 thé thu duoc
vi du, bing phan tng WITTIG (D-1, D-2, khong dugc mé ta trong so d6 3). X 1y céc
hop chét trung gian A-3 trong diéu kién axit, tot hon 14 bang axit triflo axetic, tao ra cac
dAn xuét axit amin khong no tu do A-4 (phuong phap B). Phan tmg cong vong ludng cuc
1,3 loai nhém cacboxyl ctia A-4 va céc din xuat isatin S-1 tao ra cac san phdm cong vong
A-5 & dang hdn hop cuia cac chit ddng phan khong dbi quang va xay dung nén hé vong

xoén (phuong phap C). Chét ddng phan khong déi quang 6 thé dugc tach, vi dy, bang
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phuong phap HPLC hoic SFC. Hon hop triét quang thu dugc c6 thé dugc tach bing
phuong phap tach SFC khéng dbi ximg hodc & giai doan sau d6 bit ky trong qua trinh
tbng hop. Tuong ty, tit ca cac phuong tién khac da biét dé tach cac chit ddng phan ddi
anh c6 thé duoc 4p dung & day hodc sau budc tdng hop tiép sau bét ky duge mé ta & diy,
vi du két tinh, phan giai khong d6i ximg, HPLC khong d6i ximg v.v., (cling xem trong
tai liéu Enantionmers, racemates, and resolutions, Jean Jacques, André Collet, Samuel H

Wilen John Wiley and Sons, NY, 1981).

Ngoai ra, san phdm cong vong A-5 c6 thé dugc diéu ché bing phan tmg cong
vong ludng cuc 1,3 ctia amin A-8 va cic din xuét isatin S-1 & dang hdn hop ca cac chét
ddng phan khong ddi quang (phuong phép E). Cac hop chét trung gian A-8 c6 thé dugc
didu ché trong mot binh tir cac amin A-6 bing phan tmg axyl hoa sir dung céc din xuat
axit acrylic A-2 va tach nhém bao vé Boc sau d6 bang cach bd sung HCI (phuong phép
D).

Céc hop chét trung gian A-5 c6 thé dugc phan tmg véi cc aldehyt hogc keton
trong phan tmg amin hoa khtr dé tao ra cac hop chét trung gian A-9 (dua vao R!, phuong
phép F). Theo cach khéc, phan tmg alkyl hoa, cong, axyl hoa hodc sulfonyl héa ¢ thé
duoc tién hanh v6i A-5 thanh céc hop chét trung gian bd sung c6 cong thirc A-9. Cho cic
hop chét trung gian A-9 tién hanh phan tmg két hop chéo c6 xtc tac kim loai (vi dy, amit
héa BUCHWALD) véi cac halogenua nitro (hetero)aryl duoc thé A-10 tao ra cac hop chit
trung gian A-11 (phuong phép G). Phan mg khir khép vong ctia céc hop chét trung gian
A-11 béng cach xur ly béng bot sit trong axit axetic, hodc cac tdc nhan khir thay thé tao

ra cac hop chét (Ib).

Céc hop chét (Ib) ma thu dugc ban d4u c6 thé duoc tao dan xuét trong céc budc
dan xuét hoa tiy v khong duge md ta rd rang trong cic so db trong tat ca cac gde, dic
biét 13 trong R?, néu ching mang céc nhom chirc, ma ¢6 thé dugc cai bién thém, vi du
nhu c4c nguyén tir halogen, cic nhém amino va hydroxy (bao gdm ca cac amin vong),
cac nhém chire axit carboxylic hodc este, nitril v.v., thanh cac hop chét (Ia) bd sung bing
su chuyén héa hda hoc hitu co xac dinh nhu phan ing két hop chéo co6 xuc tac kim loai,
axyl hoa, amit hoa, cdng, khir hodc alkyl hoa (khtr) hodc tdch cdc nhém bao vé. Cac bude

bd sung nay khong duoc moé ta trong céc so dd chung. Tuong tu, ciing c6 thé bao gdm
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céc budc bd sung nay trong céc con dudng téng hop dwoc mo ta trong céc so dd chung,
tirc 13, dé thuc hién cac phan tmg din xuét hoa bing cic hop chét trung gian. Ngoai ra,
cling c6 thé thiét lap céc khéi mang nhom bao v¢ dugc str dung, tirc 1a, cac bude bao vé

thém 13 cin thiét.

So db 4
(R, (RY),
N OVN »g : o N“@
Q )n Rﬁ,l § C" )n
R " a0 N
Y NH e Y, N zO o Ry,
phuong phéap | - NAY shuong phip G R
(R, (RY), v Nz®
N ’ Y\ 0
A5 A2 ﬁ
A13
phuong phap H
(RY

z}a 2

N\», - '

»g,"’ Ra”’ H !})n B
1 phuong phiap K R phuong phép J
\ \“‘ R phuong phip L ,Y\ N NH
(RY) X
q (R7), v
7N
H
(Ib

Theo céch khéc, cac hop chit méi c6 cong thirc cdu triic (Ib) c6 thé duge didu
ché timg budc theo con dudng tdng hop khéi dau tir cac hop chét trung gian A-5 (so 6
4). Cac hop chét trung gian A-5 dugc xir 1y bing anhydrit axetic trong axit formic dé tao
ra céc hop chit trung gian A-12 (phuong phap I). Cho cac hop chét trung gian A-12 tién
hanh phan tng két hop chéo ¢ xtic tac kim loai (vi du, amit héa BUCHWALD) véi céc
halogenua nitro (hetero)aryl dugc thé A-10 tao ra cac hop chit trung gian A-13 (phuong
phdp G). Phan tng khir khép vong cia cic hop chét trung gian A-13 bang cach xtr 1y
béng bot sét trong axit axetic, hodc céc tdc nhan khir thay thé, tao ra cac hop chét trung
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gian A-14. Phan tng loai bo formyl qua trung gian bdi axit clohydric trong MeOH tao ra
céc hop chat trung gian A-15 (phwong phép J). Cac hop chit trung gian A-15 c6 thé duoc
phan tng vai cac aldehyt hodc keton trong phan Umg amin héa khur & tao ra cac hop chét
(Ib) (dua vao R!, cac phuong phap K va L). Theo cach khéac, phan tmg alkyl hoéa, cong,
axyl héa hoic sulfonyl héa c6 thé dugc tién hanh v6i A-15 thanh cac hop chét b6 sung
c6 cong thuc (Ib).

Sodd 5

s {RY),
Rz\(a

A2 COOH N\
Q= e 'n)—‘§—R3
S phwong phip M R3_>-§ NH, Phuong phép ] R H g

HN  NH, -
A-16 R A47 A8

(RY,

OtBu
phuong phip O r‘J Jn
(R9, Br A9

m—h \
@ B e b

RY,

R i phmmg phép Q phu'ang phip P

Y\ ot NH A24 R, 1’8110\« A-20
(R*};—-n: o

Phurong phip K
A«15 hofic optional
phuong phip L derivatisation
steps {in R' to RS,
R, especially R%)
%

\/N\
Rai,, H Se‘ Ja
¢lic bude din xudt
———S 1 €\ (irong R

[y dén R, nhft 1A R5)
(R’)q-—)*(t

('b)
Theo cach khac, céc hop chdt méi c6 cong thirc chu tric (Ib) c6 thé duge diéu
ché timg budc theo con dudng téng hop khéi dau tir diamino (hetero)aryl A-16 (so o 5).
Trude tién, phan Gmg axyl héa st dung cac dAn xuit axit acrylic A-2 tao ra cac hop chit

¢6 cong thirc cdu tric A-17 (phwong phap M). Céc axit acrylic ma khong c6 sin truc tiép
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¢6 thé thu dugc, vi du bing phan tmg WITTIG (D-1, D-2, khong dwoc md ta trong so db
5). Xir Iy c4c hop chét trung gian A-17 bang axit clohydric tao ra cac hop chit trung gian
imidazol ngung tu (vi dy, benzimidazol) A-18 (phuong phép N). Alkyl hoa hgp chit trung
gian A-18 v6i cac bromua A-19, hodc céc tac nhan alkyl hoa thay thé, tao ra cac hop chét
trung gian A-20 (phuong phéap O). Xt Iy c4c hop chét trung gian A-20 trong didu kién
axit, t6t hon 13 bang axit triflo axetic, tao ra cic din xuét amin khong no tu do A-21
(phuong phép P). Phan tng cong vong ludng cuc 1,3 ciia A-21 va cac din xuét isatin S-
1 tao ra cac san phim cong vong A-15 & dang hdn hop ciia céc chit dong phan khong dbi
quang va xdy dung nén hé vong xoén (phwong phép Q). Cac hop chét trung gian A-15,
nhu duge mé ta & trén, c6 thé dugc phan tng véi cac aldehyt hodic keton trong phéan (mg
amin héa khtr d8 tao ra cac hop chét (Ib) (dua vao R!, cac phuong phap K va L). Theo
cach khac, phan tmg alkyl hoa, cong, axyl héa hodc sulfonyl héa c6 thé duge tién hanh

v6i A-15 thanh cac hop chit bd sung c6 cong thirc (Ib).

Céc hop chit (Ib) d& dugc thir nghiém vé hoat tinh ctia chiing tac dong 1én twong
tac MDM2-p53 & dang triét quang cia ching hodc theo cach khac, & dang tinh khiét vé
mit déng phan d6i anh. M&i mét trong hai chit ddng phan ddi anh ciia hdén hop triét
quang c6 thé c6 hoat tinh chéng lai MDM2 théng qua mdt phwong thirc lién két khac.
Cac hop chét tinh khiét v& mat ddng phan déi anh dugc danh diu bing nhén “khong dbi
ximg”. Hop chét liét ké trong bang bét ky du6i diy ma dwoc gin nhin “khéng déi ximg”
(ca hop chét trung gian ciing nhur hop chét (Ib) theo séng ché) c6 thé dugc tach bing
phuong phap séc ky SFC khong dbi xtng tir chat ddng phan ddi anh ctia chiing hodc duge
téng hop tir nguyén liéu khéi dau tinh khiét vé& mit dong phan dbi anh ma né duge tach
bing phuong phép SFC khong dbi xtmg.

Vi du:
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OH
O
Khong ,
dbi ximg f’l{f:!ioxri’:-gng
NN Na N
N4 =
.
ci “
F N
O\b N%%
Cl H
A B C

Cong thirc cAu tric A xéac dinh hdn hop triét quang ctia cac hop chét véi cong thirc
cdu tric B va C, tirc 14 cong thirc cdu triic A bao gdm cé hai céng thirc cu tric (cac hop
chit B va C), trong khi cac cong thirc cdu triic B va C riéng biét 14 tinh khiét v& mat dong

phan dbi anh va chi x4c dinh mot cong thic riéng. Do d6, cac cong thirc (Ib) va (Ib*)

(RY), (RY),
N \! Khong \‘
YN aéi ximg \ N\
R‘; E L\ )n R:’; H &.\ )n
RA 2 [ R 2 i
/Y\ AW N“R“ /Y\ Tl N.-R1
7
(R), WJ\N Vv (R7), “;;N 3
H H
{ib) {Ib*)

v6i mot tap hop dinh nghia v& cac nhém tir R! @én R4, R7, V, W, X, Y, n, r va q biéu thi
hén hop triét quang clia hai chit déng phan dbi anh (= (Ib); cong thirc cAu tric A néu
trén 12 mot vi du cu thé v& hdn hop triét quang nhu viy) hodc chit ddng phan déi anh don
(= (Ib¥); cong thirc cAu triic B néu trén 1a mot chét ddng phan d6i anh cu thé), trir khi c6
céc tAm 1ap thé bd sung c6 mit & mot hodc nhiéu phan tir thé. Pinh nghia tuong ty 4p
dung cho c4c hop chit trung gian tdng hop.

Tdng hop céc hop chit trung gian A-2
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Quy trinh thuc nghiém trong tong hop A-2a

| \ | NaOH |
N~ A —_— A
F MTBE | No
cl 7 F F
- Cl cl
D-1a D-2a A-2a

Hoa tan 2-clo-3-flo-pyridin-4-cacbaldehyt D-1a (1g, 6,3mmol) trong MTBE
khan (10mL) trong diéu kién khi quyén argon. Metyl (triphenylphosphoranyliden)axetat
(2,1g, 6,3mmol) dugc bd sung theo mot phin va hdn hop phan tmg duge khudy & nhiét
d6 trong phong trong 1 gid. Nudc va EtOAc dugc bd sung vao d6 va cac pha dugc tich
riéng. Pha hitu co dugc lam kho béng MgSOs4, loc va dung moi duoc loai bo trong diéu
kién ap suit giam, Phén con lai duoc tinh ché béng sdc ky cot pha do tao ra metyl este

axit ( E)-3-(2-clo-3-flo-pyridin-4-yl)-acrylic tinh khiét D-2a.

D-2a (780mg, 3,6mmol) dwoc hoa tan trong THF (3mL) va 2M NaOH dugc bd
sung (3,6mL, 7,2mmol). Hn hop phan tmg dugc khudy & nhiét d6 60°C trong 1 gi¢ trude
khi né duoc 1am dirng bing cach bd sung 2M HCL. Chiét bang EtOAc va sau d6 1am kho
pha hitu co st dung MgSOs tao ra A-2a thd khi loai bo dung mdi trong diéu kién &p suit
giam. Tién hanh sic ky cot pha ddo tao ra axit (E)-3-(2-clo-3-flo-pyridin-4-yl)-acrylic
tinh khiét A-2a.

Viéc tao ra tém cac khéi A-2 c6 thé dat dugc theo cach twong tu khoi dAu tir cac

cacbaldehyt D-1 khac nhau.

Bang 16
# | Cong thic ciu tric | tre [phut] | [M+H]" | Phuong phap HPLC
o)
XX
| OH
A2a| N - 0,0 202 A
(o]

Téng hop cac hop chét trung gian A-3 (phuong phép A)

Quy trinh thuc nghiém trong tdng hop A-3a
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Gl
F
Khong -»j\ | Khong d6i xtrng 5&
dbi xirng i OH ’z
A-2b
HN™ O 0 o

T

HN" "o
O . - N N A0
H, N~ HATU 0 /\/\f
0O F wﬁﬂ
x HCI cl A-3a
A-la

Axit 3-clo-2-flo xinamic A-2b (10,3g, 50,67mmol) duoc tao huyén phu trong
DMTF khan (300mL) & nhiét @6 0°C va DIPEA (19,5mL, 120,65mmol) va HATU (20,39g,
53,09mmol) dugc bd sung vao hdn hop phan tmg. Hon hop phan tng duogc khudy & nhiét
d6 0°C trong 30 phut. Dung dich cta tert-butyl este hydroclorua ctia axit (S)-4-amino-2-
tert-butoxycacbonylamino-butyric A-la (15,0g, 48,26mmol) trong DMF (100mL) duoc
bd sung ting giot trong thoi gian 15 phut. Hon hop phan tmg dugce khu4y thém trong 60
phut nita va dung dich nudc NH4Cl béo hoa dugc bb sung vao hdn hop. Nudc khir ion
duge bd sung vao d6 va hdn hop dwoc chiét bing hén hop ty 16 1:1 cia EtOAc va
xyclohexane. Cac 16p duoc tach riéng va pha hitu co dugce rira bang nudc khir ion va lam
khé biang MgSOs. Dung méi dugce loai bé trong didu kién 4p suét giam va tert-butyl este
axit (S)-2-tert-butoxycacbonylamino-4-[(E)-3-(3-clo-2-flo-phenyl)-acryloylamino]-
butyric A-3a dugc st dung khong cAn tinh ché thém.

Céc hop chét trung gian A-3 sau (bang 17) c6 thé thu dugc theo cach tuong tu

khoi dau tir c4c axit acrylic A-2 khac nhau va céc axit amin dugc bao vé A-1.
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Bang 17
A Y S , Phuong phéa
# Cong thirc cau tric tret [phit] [M+H]* HP% g p
&\
A Q2  H¥NTYo [M-+H-
- A 1
Q 357
F “\TQN
Cl khong
dbi ximg
- HN [M+H-
?b 1356 BOC]+ A
357
A 0
) P 0,82 443 G
3c
A [ l C)
- CB
3d 0,82 443 G
Khong
d6i ximg
A- E;:[j\\/j\ khong 4p | khong ép
3e dung dung
A- (;:]:/\»/ﬂ\ khong ap khong ap
3f dung dung

wng
d6i xtmg
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N
A-
3 7 F HN?O 1,44 466
Cl \|<0
o o)
ok
a A THN_O 1,44 466
3h Cl Khong o)
do1 ximg
>\
A- o HN’L\o khong 4p | Kkhong ap
3i /\/Kfo dung dung
A- khong ap khong ép
3j dung dung
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Téng hop céc hop chét trung gian A-4 (phuong phép B)

Quy trinh thuc nghiém trong tdng hop A-4a

Khéng dbi ximg

o

Cl

NH,
N A0
g/\/\f
E OH
Khong dbi ximg
A-4a

Hoa tan tert-butyl este axit (S)-2-tert-butoxycacbonylamino-4-[(E)-3-(3-clo-2-
flo-phenyl)-acryloylamino]-butyric A-3a (22,4g, 48,9mmol) trong DCM (150mL). TFA
(35mL) duoc b sung & nhiét @ 0°C va hdn hop phan tmg dwoc 1am 4m tir tir 1én t6i

nhiét d6 trong phong. Hén hop phan tmg duoc gia nhiét t6i nhiét d6 hdi luu trong 24 gid.

Trudce khi hdn hop duoc ¢6 dic trong chin khong, dung dich nudc NaOH (4M) dugc bd
sung & nhiét d6 0°C cho t6i khi dat t¢i do pH = 12. B6 sung dung dich nudc HCI (2M)
din dén sy hinh thanh chat két tha & do pH=6-7, chét két taa nay dugc loc. Phén cin rin

hydroclorua axit (S)-2-amino-4-[(E)-3-(3-clo-2-flo-phenyl)-acryloylamino]-butyric A-

4a duogc rira béng nudc va axetonitril va 1am khd & nhiét 6 50°C trong diéu kién ap sut

giam.

Céc hop chét trung gian A-4 sau (bang 18) c¢6 thé thu dugc theo cach tuong tu

khéi dAu tir cac hop chét trung gian A-3 khac nhau.

Béng 18
# Cbng thirc cau tric tret [phtit] | [M+H]" | Phwong phap HPLC
2 NH,
i .0
A-4a . Q’V\fﬁ 0,91 301 A
S i

-196-




33547

o) NH,
A-4b H 0,91 301
cl
0o ()
N OH
A-dc H 0,63 287
E NH,
cl
O o
N OH
A-4d H NH, 0,63 287
Cl Kh«*fmg
doi xing
0O (o)
N N/\l/lLOH
A-de | H 0,21 288
NANg NH,
cl
O 0
Foy N’\)LOH
A-4f | N A H NH, 0,21 288
Khéng
Cl ;10n8
doi ximg
o) NH,
adg| &N > a0 | s
E OH
cl
o NH,
oS N “¢°
A-4h| N. .. H OH 1,40 302
Khéng
¢ i ximg

Téng hop hop chét trung gian A-5 (phwong phép C)

Quy trinh thuc nghiém trong tong hop A-5a va A-5c
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2 gNnm o E
o + Cl E NH
AL 3=o
Khéng Cl
dbi xirng H
A-5¢
A-4a

Axit (S)-2-amino-4-[(E)-3-(3-clo-2-flo-phenyl)-acryloylamino]-butyric A-4a
(0,34g, 1,13mmol), 6-clo-1H-indol-2,3-dion S-1a (2,1g, 1,13mmol) va céc rdy phan tit
nghién hoat tinh 4 A dugc tao huyén phu trong MeOH khan (15mL) trong mét binh vi
séng. Binh phan tng duoc day kin bing nip Teflon va duoc chiéu xa trong 30 phut &
nhiét d6 cubi 100°C. Sau khi 1am mét xudng nhiét d6 trong phong, hdn hop thd duoc loc
qua dém Celite® va dung méi dwoc loai bo trong diéu kién 4p sudt giam. Hon hop phan
tmg thé duoc tinh ché bing phuong phap HPLC pha d4o tao ra cac chit ddng phan khong
d6i quang A-5a va A-5c.

Céc hop chit trung gian A-5 sau (bang 19) c6 thé thu dugc theo cach twong tu
khoi dAu tir cac hop chét trung gian A-4 va S-1 khac nhau.

Béang 19
# Cong thirc cau tric tret [phut] | [M+H]* | Phuong phap HPLC
A-5a 0,49 420 G
A-5b 0,49 420 G
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H
o N
A-5¢ cn/F; o 045 | 420
S0
Cl N
A-5d 053 | 512
A-5e 053 | 512
A-5f 093 | 421
A-5g G | 093 | 421
A-5h 089 | 421
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A-51 0,99 406
A-5j 0,99 406
A-5k 0,99 406
A-51 0,93 421
A-5m 0,93 421
A-5n 0,50 451
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A-50 y Khong 0,50 451 G
doi xdmg ’
A-5p 0,91 21 A
N
Oxny
kL }'Kéxéng
" doi ximg
Asq | ST Xy 0,91 421 A
cl N

Téng hop céc hop chét trung gian A-8 (phuong phép D)

Quy trinh thuc nghiém trong téng hop A-8a

ci<
4\ |_on (o}
i A2c g S A ~NH,
HN"0 1. HATU \ ! H
N 2. HCI cl A
A-6a

Axit (E)-3-(4-clo-thiophen-2-yl)-acrylic A-2¢ (554mg, 2,94mmol) dugc tao
huyén pht trong DMF khan (5mL) & nhiét do 0°C va DIPEA (1,14g, 129,3mmol) va
HATU (1,34g, 3,52mmol) duoc bd sung vao hdn hop phan tmg. Hon hop duge khudy &
nhiét d6 0°C trong 30 phit. Dung dich cta tert-butyl este axit (2-amino-etyl)carbamic A-
6a (470mg, 2,94mmol) trong DMF (1ml.) dugc bd sung timg giot trong thdi gian 15 phut.
Hbn hop phan tmg dugc khudy thém trong 30 phiit nita. HCI déc (2,89¢g, 29,37mmol)
duoc bd sung vao d6 va hén hop dugc gia nhiét téi nhiét do 90°C va duge khqu trong
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90 phut. Natri hydroxit (8N trong H>O) dugc b sung cho t6i khi dat t6i do pH = 12 va
hdn hop duogc chiét bing EtOAc. Céc 16p dugc tach riéng va pha hitu co duoc rira bang
nuée khir ion va 1am kho bing MgSOs. Dung mdi dugce loai bo trong diéu kién 4p sudt
giam va hdn hop phan tmg tho duge tinh ché bing phuong phap HPLC pha dao néu cin
thiét d& thu duoc hop chét trung gian A-8a.

Céc hop chét trung gian A-8 sau (bang 20) c6 thé thu duogc theo cach turong tu

khoi diu tir cac axit acrylic A-2 va cac amin A-6 khéc nhau.

Bang 20
R o A, tret [M+ | Phuong phép
# Cong thure cau truc [phit] H* HPLC
(0]
‘3‘ Cl— SIS NH, | 028 | 231 G
a \_s H
0
- NH
ST | 0 | G
cl
0
- N ~NH
? N | 086 | 243 A
¢ F
Cl
0
- N NN
‘g‘d N NH, | o086 | 257 A
F
Cl

Téng hop cac hop chat trung gian bd sung A-5 (phuong phép E)

Quy trinh thuc nghiém trong tdng hop A-5r va A-5t

Cl o)

H
N

8
) N

+ S

e H
JOas
cl N

H
A-5t
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(E)-N-(2-amino-etyl)-3-(4-clo-thiophen-2-yl)acrylamit A-8a (0,37g, 1,60mmol),
6-clo-1H-indol-2,3-dion S-1a (306mg, 1,60mmol) va trietylamin (162mg, 1,60mmol)
duoc tao huyén phii trong NMP khan (12mL) trong binh vi séng. Binh phan tmg dugc
day kin bing nip Teflon va dugc chibu xa trong 30 phiit & nhiét d9 cubi 1a 110°C. Sau
khi lam mat xuéng nhiét d6 trong phong, dung mdi dugc loai bd trong didu kién 4p suét
giam. San phdm duoc sir dung thé cho budc tiép theo hoic duge tinh ché bing phuong

phap HPLC pha dao dé tao ra cac chit ddng phan khong di quang A-5r va A-5t.

Céc hop chét trung gian A-5 sau (bang 21) c6 thé thu dugc theo céch twong tu
khoi ddu tir cac hop chat trung gian S-1 va A-8 khéc nhau.

Bang 21
A ’ J4 , Tret + Phucmg
# Cong thtrc cau truc [phiit] [M+H] phép HPLC
Cl OVH

A-5r 0,47 394 G
A-5s 0,47 394 G
A-5t 0,47 394 G

2
A-5u s “ NH 0,47 394 G

N O
¢l 0
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A-5v 039 | 394
A- 039 | 394
Sw
|
A-5x S SN 0,39 | 394
ot
N
Cl N
Khéng
ééix‘&ng O ?}
a—< 1,
A-5y S” ™ _NH 0,39 | 394
o
A-5z 0,99 | 406
A- Klibng
5an H dbiximg | 099 | 406
A-
sab 0,80 | 406
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Q 461 xing
SP:C i > Ly 0,80 | 406
Jou
;; ;1 0,49 420
A- Khéng
Soe cl e S\ NH 41 ximg 0,49 420
Ci B
H
o N
g’;'f CI/F: “ T 0,45 | 420 G
JORS:
N
Ci N

Téng hop céc hop chat trung gian A-9 (phuong phép F)

Quy trinh thuc nghiém trong téng hop A-9a

A-9a

Hop chit A-5a (120mg, 0,29mmol) va isobutyraldehyt (62mL, 0,86mmol) dugc
hoa tan trong AcOH (5mL), va natri triaxetoxybohydrua (0,30g, 1,43mmol) dugc b6 sung
vao hén hop. Hon hop phan tmg duge khudy & nhiét do trong phong trong 30 phit va
phén natri triaxetoxybohydrua khac (0,30g, 1,43mmol) dugc b sung va thao tac khuay
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duoc tiép tuc trong thoi gian 30 phut nita trude khi bd sung nuéce khir ion. EtOAc duoc
b sung vao d6 va cac pha duogc tach riéng. Sau khi rira bing nudc, pha hitu co dugc lam
khé bing MgSOs va dung mdi duoc loai bo trong diéu kién 4p suit giam. Néu cin thiét,

san phim duoc tinh ché sir dung phuong phap HPLC pha dao din dén A-9a tinh khiét.

Céc hop chét trung gian A-9 sau (bang 22) c6 thé thu duoc theo cich twong tur
khoi dau tir cac hop chit trung gian A-5 khac nhau.

Bang 22
R o A tret [M+ | Phuong phap
# Cong thic cau truc (phit] | H]* HPLC

A-9a 0,74 476 G

Khang
A-9b 4 ximg 0,74 476 G
A-9c 1,29 474 A
A-9d ‘ 1,29 474 A

¢l \»;»”LN Khéng
61 ximg
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N
O \\
A-9e o R N\A 0,73 566
rs-s
| N
H
H Khéng
033.,—:‘”“3& déi ximg
N khong khén
A-9f | Cl A : gap
l/ o N
H
A-9g 1,38 554
A-%h 1,38 554
A-9i 1,19 475
N
,ﬁmo’i‘{' \‘15 Khéng
P b0 ddiximg
-9; | €l :
A-9j F \ N \/L\ 1,19 475
TS
Ci N H
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A-9k 128 | 555
H

o. N~ Khéng

J/ 1 ) ddiximg
A9 | OIS A 128 | 555
56;1 1,20 475
A-9n 1,20 | 475
A-90 124 | 460
A-9p 1,23 | 460
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A-9q 0,62 | 434
A-9r 0,62 | 434
A-9s 1,21 | 504
A-9t 1,21 | 504
A-9u 1,47 | 540
A-9v 1,47 | 540
ng; 1,19 | 448

-209-




33547

A-9x 1,19 4438
A9y 1,14 448
A-9z 1,14 448
A- 1,19 | 448
Qaa
H Khéng
OyN\dﬁixﬁng
¢ A
A-
9ab N 1,19 448
QN %
Y
H
Oy-N
A a—{ \,”,
- S” 1,14 | 448
9ac
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o H Khéng
461 ximg
&
A Cl s
j N 1,14 448
9 d st ’
' JO AT
Cl
A- 1,25 541
Oae
A-
9af 1,25 541

¢l /ﬂ o ° K};éng

;3] 461 xing

-211-




33547

Téng hop cac hop chét trung gian A-11 (phuong phap G)
Quy trinh thuc nghiém trong tong hop A 11la

H
o™ é

X A-10a
NN T

A-11a
Hop chét trung gian A-9a (400mg, 0,84mmol), metyl este axit 4-bromo-3-nitro-
benzoic (A-10a, 334mg, 0,1,26 mol), xesi cacbonat (410mg, 1,26mmol), Xantphos
(97,2mg, 0,17mmol), va paladi trifloaxetat (Pd(TFA)2; 28mg, 0,08mmol) duoc tao huyén
phi trong 1,4-dioxan (8mL) trong binh vi séng. Phan tmg duoc day kin va khudy & nhiét

d6 130°C trong 5 gid. Sau khi tiéu thu hét nguyén liéu khéi dau, phan tng dugc pha lodng
béng axetonitril va loc qua dém silic oxit. Dung moi dugc loai bd trong diéu kién ap sut
giam tao ra A-11a thé ma n6 dugc tinh ché bing phuong phap séc ky cot pha dao néu can
thiét.

Céc hop chét trung gian A-11 sau (bang 23) c6 thé thu duoc theo cach tuong tu
khéi dAu tir cac hop chét trung gian A-9 va A-10 khéc nhau.
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Béang 23
R o A tret [M+H] | Phuong phép
# Cong thire cau truc (phit] + HPLC
5,0
A-1la 1,00 655 G

A-11b /@0\?“*‘\ 093 | 655 D
gy
¢l E N

A-11c 0,88 653 G
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oo
Khong Ow.,?
d6i xtmg L
Q/NNO
3
A-11d . \ 090 | 653
l
5:} \'
e
| \>
. e
Khong O
dbi ximg
A-lle 0,90 653
ot
o1 g
A-11f 0,91 733
"-\.‘
b_A~no,
O o
A-llg YT 091 | 733
S :L
F g
,© \FO 7\
cl N _
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Khéng 2} o

61 ximg
o
L no,
N
CRULEN
A-11h f\; Al 091 | 733
C;*"&Q "“‘m/ ]
Foo th'”\\
l/ N,:-»—-:o 2
el N
/f—O
\
o (0]

A-111 0,80 644
Khéng &
461 ximg
A-11j 0,80 | 644
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Khong
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Téng hop cac hop chét (Ib) theo sang ché (phuong phép H)

Quy trinh thuc nghiém trong téng hop Ib-1

\ _
0° o 0
NO,
N Fe, AcOH
oM ———
¢ F o N\/I\
T S=o
N
Cl N
A-11a 1b-1

Hop chit A-11a (533mg, 0,8mmol) dugc hoa tan trong axit axetic (10mL) va bot
sit (469mg, 8,4mmol) dugc b6 sung vao hén hop. Huyén phi dugc gia nhiét t&i nhiét do
130°C qua dém. Sau khi bd sung EtOAc va dung dich nuéc Na,COs bdo hoa, cac pha

duogc tach riéng va pha hitu co dugc lam kho bang cach bd sung MgSOs. Loai b dung
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mobi thu dugc Ib-1 thd, hop chét nay du tinh khiét cho buéc dan xuit khac hoic duoc tinh
ché bang phwong phap séc ky cot pha dao.

Cac hop chét (Ib) sau theo sang ché (bang 24) c6 thé thu dugc theo céch tuong
tur khéi dAu tir cac hop chét trung gian A-11 khéc nhau.

Bang 24
A AL tret + | Phuong phap
# Cong thirc cau trac [phi] [M+H] HPLC
o_—
O
Ib-1 0,86 607 G
Ib-2 0,92 607 B
Ib-3 1,52 605 A
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Téng hop cac hop chét trung gian A-12 (phuong phép I)

Quy trinh thuc nghiém trong téng hop A-12a

A-5a A-12a
Hop chit trung gian A-5a (2,0g, 4,8mmol) dugc hoa tan trong axit formic (10mL)
va anhydrit axetic dugc bd sung (3,5mL, 38,Immol). Hon hop phan tmg dugc khudy &
nhiét d6 50°C trong 16 gidr va sau d6 lam dimg bing cich bd sung nude. Tinh ché bing
phuong phap séc ky cot pha d4o tao ra hop chét trung gian A-12a.

Céc hop chét trung gian A-12 sau (bang 25) c¢6 thé thu duoc theo cach tuong tu
khéi dAu tir cac hop chit trung gian A-5 khéc nhau.

Béang 25
Tret ,
R o . L. | [M+ Phuong phap
# Cong thire cau truc [pglut Hr* HPLC
A-
1a 0,99 | 448 A
Khéng H
A-
19b 0,99 | 448 A
A-
12¢ 0,49 | 434 G
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Khoéng
doiximg

A-

124 0,49 | 434 G

Téng hop céc hop chat trung gian A-13 (phuong phip G)

Téng hop A-13a

Hop chét trung gian A-13 ¢6 thé dugc tong hop tir hop chét trung gian A-12 theo
cach twong tw nhu téng hop hop chit trung gian A-11 tir hop chét trung gian A-9 (phuong
phap G, xem ¢ trén).

Béng 26

r + ,
# Céng thirc ciu tric trer [phidit] (M Phufrrr@l%ghap

00~

A-13a 0,70 627 G
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Khéng O.
&61 g
A-13b 0,70 627
0 o]
\
A-13c¢ 0,70 613
Kf}léng C O
do1ximg N
A-13d 0,70 613

Téng hop hop chét trung gian A-14 (phwong phép H)

Téng hop A-14a
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o N

A-13a A-14a
Hop chit trung gian A-14 c6 thé dugc tdng hop tir hop chét trung gian A-13 theo
cach tuong tu nhu tdng hop céc hop chit (Ib) theo sang ché tir hop chit trung gian A-11
(phuong phap H, xem & trén).

Bang 27
N . A , tret [M+H] PhlIO’I’lg
# Cong thire cau tric [phit] + phép HPLC
o_—
O 7 2
Ny N
A-14a ¥ 0,65 | 579 G
Cl E 2\ N\,/O
o
Cl H
Kﬁéng o
ﬁéi‘x{mgg 2
A- Ny N
14 j 0,65 579 G
cl NhﬁO
AL
Cl H
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A-l4c 0,66 565 G
Khéng O O-
d61 ximg
A-
14d 0,66 565 G

Tdng hop céc hop chat trung gian A-15 (phuong phap J)
Quy trinh thuc nghiém trong téng hop A-15a
o——

(o) (o)

HCI, MeOH

A-14a A-15a
Hop chit A-14a (840mg, 1,45mmol) dugc hoa tan trong MeOH (2mL) va HCI dac
(37%, 500puL) dugc bd sung vao hdn hop. H5h hop phéan tng dugc gia nhiét t61 100°C
trong 30 phut. Phan tng dugc 1am dimg bing cach bd sung dung dich nuéc NaHCO3 béo
hoa va tiép theo, duoc chiét bing EtOAc. Céc pha duoc tich riéng va pha hitu co duge
lam kho bing MgSO4. Dung mdi dugc loai bo trong didu kién 4p suit giam. Tién hanh
séc ky cot pha d4o thu dugc hop chit A-15a tinh khiét.

Cac hop chat A-15 sau (bang 28) c6 thé thu dugc theo céch twong tu khéi dAu tir
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céc hop chét A-14 khac nhau.

Béang 28

33547

A S tret [M+H] | Phuong phép
# Cong thire cau tric [phii] + HPLC
A-
154 0,67 551 G
Khoéng b
A- \
15b 7 0,67 551 G
A-
15¢ 0,68 537 G
Khéng
&01 xvmg
A-
15d 0,68 537 G
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Téng hop céc hop chét trung gian A-17 (phuong phap M)

Quy trinh thuc nghiém trong téng hop A-17a

o
F
P A-2b YOH 0
PP e YL Y
H,N / HATU N P
H
A-16a °
A-17a

Axit 3-clo-2-flo xinamic A-2b (3,0g, 14,81mmol) dwoc tao huyén phii trong DMF
khan (25mL) & nhiét d6 0°C va DIPEA (3,6mL, 22,21mmol) va HATU (5,6g,
14,73mmol) duoc bd sung vao hdn hop phan tmg. Hn hop phan img dwoc khudy & nhiét
dd 0°C trong 30 phut. Dung dich cta metyl este axit 3,4-diamino-benzoic A-16a (2,95g,
17,77mmol) trong DMF (5mL) duoc b sung timg giot trong thdi gian 15 phut. Hén hop
phén tmg duge khudy thém trong 3 gi® nita va dung dich nude K2CO3 (8mL, 2N) dugc
bd sung vao hdn hop. Nudc khir ion duge bd sung vao d6 va hdn hop duoc chiét bing
DCM. Céc 16p duoc tach riéng va pha hitu co dugc rira bing nude khi ion va lam kho
bang MgSO4. Dung mdi dugc loai b trong didu kién 4p suit giam va hén hop duoc st
dung khong can tinh ché thém hoic dugc tinh ché bing phuong phép sic ky cot pha d4o
dé tao ra A-17a.

Céc hop chét trung gian A-17 sau (bang 29) c6 thé thu dugc theo cach trong tu
khoi dAu tir cac hop chét trung gian A-2 v A-16 khéc nhau.

Bang 29
# Cbong thirc cu tric tret [phtit] | [M+H]" | Phuong phép HPLC
cl 0
A-17a| _@N-@—(O 1,16 349 A
N /
o H
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Téng hop hop chét trung gian A-18 (phuong phap N)

Quy trinh thyc nghiém trong téng hop A-18a

A-17a
Hop chit trung gian A-17a (839mg, 2,4mmol) dwoc hoa tan trong dioxan (SmL)
va HCI dic (1,76 g) va MeOH (24mL) dugc bd sung vao hdn hop. Hon hop tao ra duogc
khudy trong 15 gir & nhiét d6 70°C. Hbn hop dugc pha lodng bing EtOAc va dung dich
nuéec NaOH (4N) duogc bd sung cho téi khi dat t¢i 40 pH = 10. HCI dic duoc bd sung
vao d6 va chét rén tao ra dugc tp hop bing cach loc. Hop chét trung gian A-18a duoc

sir dung khong cén tinh ché thém trong budc tiép theo.

Céc hop chit trung gian A-18 sau (bang 30) c6 thé thu dwoc theo cach tuwong tu
khéi dAu tir cac hop chét trung gian A-17 khac nhau.

Béang 30
# Cong thirc ciu triic tret [phut] | [M+H]" | Phuong phap HPLC

0

w{

S 0

A-18a "N / 1,22 331 A
F
cl
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Téng hop hop chét trung gian A-20 (phuong phap O)

Quy trinh thuc nghiém trong tdng hop A-20a va A-20b

N
NN
Sog
Cl -20b
Hop chét trung gian A-18a (100mg, 0,30mmol) dugc hoa tan trong NMP (3mL)
va NaH (38mg, 1,51mmol) duoc bd sung vao d6 & nhiét do trong phong. Hon hop tao ra
duoc khudy trong 5 phit va A-19a dugc bd sung vao hén hop. Hon hop phan tmg dugce
khudy & nhiét d6 70°C trong 15 gid. Nuéde khir ion duge bd sung vao d6 va hdn hgp duge
chiét bang EtOAc. Céc 16p duoc tach riéng va pha hitu co duoc rira bang nudc khir ion
va lam kho bing MgSO4. Dung mdi dugc loai bo trong diéu kién 4p suit giam va hdn

hop duoc tinh ché bing phuong phép sic ky cot pha ddo dé tao ra A-20a va A-20b.

Céc hop chét trung gian A-20 sau (bang 31) c6 thé thu duoc theo cach tuwong tu
khoi ddu tir cac hop chét trung gian A-18 vi/hodc A-19 khéc nhau.

Béang 31

# Cong thirc cAu tric | tret [phut] | [M+H]" | Phuong phap HPLC

%/ngﬁz

(o)
A-20a v Q ?O 138 | 474 A
N N /
(;(F\/L

-253-



33547

o H o
% N o
o |
A-20b N 1,38 474 A

Téng hop hop chét trung gian A-21 (phuong phép P)

Quy trinh thuc nghiém trong téng hop A-21a

o H
TN i
N:Q_(o TFA N’Q‘(
XN / —_— XN /
F F
cl A-20a Cl A-21a

Hop chét trung gian A-20a (50mg, 0,05mmol) dugc hoa tan trong DCM (1mL).
TFA (40puL) dwoc bd sung vao d6 & nhiét d6 0°C va hdn hop phan tmg dwogc 1am 4m tir
tir 1én t&i nhiét d6 trong phong. Hon hop phan tng dugc gia nhiét téi nhiét do hdi luu
trong 24 gid va dugc cd dic trong chan khong. Phan con lai duge hoa tan trong EtOAc
va nudc va dung dich nuéc NaOH (4 M) dugc bd sung vao do cho t¢i khi dat t6i 46 = 12.
Cac 16p dugc tach riéng va pha nude duoc chiét bing EtOAc. Cac 16p hitu co két hop
duoc 1am kho bing MgSO4. Dung mdi duge loai bo trong diéu kién 4p sut giam va hén

hop dugc tinh ché bing phuong phap sic ky cot pha dao dé tao ra A-21a.

Céc hop chit trung gian A-21 sau (bang 32) c6 thé thu duoc theo cach tuong tu
khoi dau tir cac hop chit trung gian A-20 khéc nhau.
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Bang 32

# Cbng thirc chu tric tret [phut] | [M+H]" | Phuong phap HPLC
H,N

l 0
N
A-21a N \NQ o L4 | 374 A
F
cl
H,N Ao
Zd\
N
A-21b 1,14 | 374 A
o

E
o]

Téng hop céc hop chét trung gian bd sung A-15 (phuong phép Q)

Quy trinh thuc nghiém trong tdng hop A-15c¢ (phuong phap tdng hop thay thé, cling xem
trong phuong phép J)

A-15¢c

Hop chét trung gian A-21a (20mg, 0,027mmol), 6-clo-1H-indol-2,3-dion S-1a
(5mg, 0,027mmol) va trietylamin (17pL, 0,13mmol) dugc tao huyén phti trong NMP
khan (500pL) trong binh vi séng. Binh phan tmg dwoc ddy kin bing nép Teflon va dugc
chiéu xa trong 45 phut & nhiét d6 cudi 14 100°C. Sau khi 1am mét xudng nhiét d trong
phong, dung méi duoc loai bo trong diéu kién 4p suit gidm. San phim dugc tinh ché bang

phuong phap HPLC pha do dé thu dugc hop chit trung gian A-15c.

Céc hop chét trung gian A-15 sau (bang 33) ¢6 thé thu dugc theo cach twong tur
khoi dau tir cac hop chit trung gian A-21 va/hogc S-1 khac nhau.
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Bang 33
# Cbng thirc ciu tric tret [phuit] | [M+H]" | Phuong phap HPLC
L_o
A-15c 1,26 537 A
A-15d 1,26 537 A
(o]
o
\
A-15e 1,26 537 A

-256-




33547

khéng 0
3

oA -
{61 ximg

A-15f 1,26 537 A

NaBH(OAc),,
AcOH

A-15a 1b-64

Hop chit A-15a (0,030g, 0,054mmol) va 3-metyl-butyraldehyt (0,14mg,
0,163mmol) dugc hoa tan trong axit axetic (ImL) va natri triaxetoxybohydrua (0,06g,
0,272mmol) duoc bd sung vao hdn hop. Hn hop phan timg dugc khudy & nhiét d6 méi
trueong trong 1 gi¢ trude khi n6 duge lam ding bing cach bd sung tir tir dung dich nude
NaHCO3; bdo hoa ¢ nhiét dd 0°C. Nudc khir ion va EtOAc duogc bd sung vao d6 va cac
pha duoc tach riéng. Sau khi rira bang dung dich nuéc NaHCOj3 bdo hoa va nudc, pha
hitu co duoc 1am khé bing MgSO4 va dung méi dugc loai bé trong diu kién 4p suét

giam. Tién hanh séc ky cot pha dao thu dugc Ib-64 tinh khiét.

Cac hop chét (Ib) sau (bang 34) c6 thé thu duoc theo cach tuong tu khoi dAu tir
céc hop chit trung gian A-15 khéc nhau.
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Bang 34
A T +
# Cong thirc ciu triic [pil%t] [M+ H] phf;};u}(-)r?% .
O——
o
N
Tb-64 Ny 090 | 621 G
cl )
F
JO N
cl N
0_'- X
o] khéng
d01 xtmng
N
To-65 N“‘? ) 09 | 621 G
cl i
N
Lo
N
cl N
o——
0
N
To-66 Ny 1 155 | 619 A
cl '
F
JO N
c N
o) 07 kidng
' 461 xtmg
Ib-67 155 | 619 A
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0——
o
Ib-68 0,78 579
Ib-69 0,78 579
Ib-70 0,83 593
Ib-71 0,83 593
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o—-
(@
Ib-72 0,87 607
(o) khong
Ib-73 0,87 607
Ib-74 0,90 621
Ib-75 0,90 621
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\
o
o]
Ib-76 0,88 619 G
Ib-77 0,38 619 G
khong kh?ng khong ap
1b-78 &p dun, ap dun
p dung dung Uung
00— .
) Khong
461 xing
khong khpng khong ap
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637
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651

651

0,81

0,81

0,88

0,88

401 xtmg

khéng

Ib-80

Ib-81

Ib-82

Ib-83
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(0]
1b-84 0,67 671
0 - khong
{01 xing
Ib-85 0,67 671
Ib-86 0,93 633
\
o
1b-87 0,93 633
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(0]
1b-88 0,95 647
o ol xing
Ib-89 0,95 647
\
(0]
(o)
1b-90 0,81 647
o— .
_ khong
o 2 : déi ximg
1b-91 4 0,81 | 647
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1b-92 0,88 685
khong 0—
&1 xtmg o
1
; 0
Ib-93 ' 0,88 685
Ib-94 0,87 685
Ib-95 0,87 685
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O~
Ib-96 1,11 671
khéng
#0614 xtmng
Ib-97 1,11 671
Ib-98 1,13 671
khong
61 ximg
Ib-99 1,13 671

Téng hop thém cac hop chét (Ib) theo sdng ché (phwong phap L)
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et
i« 1.AcOH, IBX
2. NaBH(OAc); ¢j

FA NH
G
/©\ °
N Cl
Cl B

A-15a 1b-100

(3,3-difloxyclobutyl)metanol (100mg, 0,819mmol) dugc hoa tan trong axit
axetic (500pL) va IBX (298mg, 1,065mmol) duoc bd sung vao hdén hgp. Hon hop phan
ung dugc khqu & nhiét d6 40°C trong 3 gid trudce khi duoc loc qua dém Celite®. Bb sung
dung dich cia A-15a (30mg, 0,054mmol) trong axit axetic (S00pL) vao phéan dich loc &
nhiét do trong phong. Natri triaxetoxybohydrua (58mg, 0,272mmol) dwgc bd sung theo
mot phin vao hdn hop phan tng va phan tmg dugc khudy & nhiét do trong phong trong
30 phit trzde khi duge 1am dimg bang cach bd sung tir tir dung dich nuéc NaHCO3 béo
hoa & nhiét d6 0°C. Nudc khir ion va EtOAc dugc bd sung vao d6 va cac pha dugc tach
riéng. Sau khi rira bing dung dich nudc NaHCOj3 bio hoa va nude, pha hitu co duoc lam
kho bang MgSO4 va dung méi duoc loai bo trong didu kién 4p suét giam. Tién hanh sic
ky c6t pha d4o thu duoc Ib-100 tinh khiét.

Céc hop chét (Ib) sau (bang 35) c6 thé thu dugc theo cach twong tu khéi dau tir
céc hop chét trung gian A-15 khéc nhau va/hodc cic rugu khac nhau.
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Bang 35
A re +
# Cong thirc cAu tric [pthﬁt] [M+H] phzgu$% .
\0
(0]
N
Tb-100 Ny 082 | 655 G
cl )
F an
L
Cl H E
F
_  Khodng
_P7 dbixing
O
Ib-101 0,82 655 G
o_—
(o)
Tb-102 0,78 656 G
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To-103 0,78 | 656
o.—
o)
Ny N
Tb-104 ¥ 096 | 621
cl ) (N j\
Ly
Cl H
Khéng o—
déi xing Oﬂi
N
Ib-105 Ny 096 | 621
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Téng hop thém céc hop chét (Ib) bing phuong phap x4 phong héa este

Quy trinh thuc nghiém trong téng hop Ib-106

Ib-3 (484mg, 0,8mmol) dugc hoa tan trong MeOH (10mL) va dung dich nudc
NaOH (2mL, 4 M) duoc bb sung vao hdn hop. Hén hop phan tmg dugc gia nhiét téi nhiét
d6 hoi luu trong 1 gid. Sau khi axit héa bing 2M dung dich nuwéc HCI va chiét bang
EtOAc, pha hitu co duoc 1am kho bing MgSOs. Tinh ché bang phuong phap HPLC pha

d4o dan t&i Ib-106 tinh khiét.

Céc hop chét (Ib) sau (bang 36) c6 thé thu duoc theo cich tuong tu khoi dau tir

céc hop chit (Ib) thu dwoc ban du.

Béang 36
A o A tret [M+H] | Phuong
# Cong thirc cau tric [phi] + phép HPLC
OH
O
Ib-
106 1,21 591 A
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OH  Khong
o= ddi ximg
Tb NN
- 3
107 /@\(? 1,03 591
cr S
F oy o -N~,
| $=0
Ci’J:;N b
H
OH  Knhéng
O= @bi xtmg
7N
Ib-
108 1,03 591
OH
o)
Ib-
109 1,12 593
Ib-
110 1,08 593
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OH
o
Ib-
11 1,01 565
Tb-
112 1,01 565
Tb-
113 1,09 579
Khang o
d6i ximg O::
Ib- i. N
114 N\{ ‘\& 1,09 579
cw’“’*
N
s "'\'S=S\-
N
cl N
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Ib- N N
115 _ \\ 1,11 | 593
o
Lo
cl N
OH Khing
o= abi xteng
NN
Ib- w S
oI N
Cr 3o
e“\\{,’a‘-" N
cl N
OH
o
Tb-
17 1,14 | 607
OH
- Ny N
1o AN L4 | 607
118 M
¢S
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OH
1H1)-9 1,13 607
1112’6 N 1,13 607
1121 1,10 605
1112’2 1,10 605
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O
o
1112’3 1,11 605
OH  Knong
0# 46 xing
/ S,
iﬂ; 1,11 605
1135 1,06 | 641
OH Khdng
o= 4éixing
7N
N. N
e AT 106 | 641
cl F‘t‘}/ "
LI o)
¢ H }F
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Ib-
127 0,95 595
OH
i’xhong
O:{‘Q ddi xtmg
- . N
e Z ‘Ng B 095 | 595
et SN
T
| Cl N
OH
Ib-
129 1,05 623
o khong
abi xing
Ib- %“’q‘x
130 f 1,05 | 623
N~._
J@ o
Ci g )“
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Ib-
131 1,09 637
Tb-
132 1,09 637
Ib-
133 0,86 657
_JOH
o Khong
‘\/'F“‘\x\ 461 ximg
Tb-
134 0,86 657
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Tb-
135 1,14 619
Ib- N
136 :,,‘ ] 1,14 619
e SN
F t \sx‘“ﬁo
m/Lf/" N b
H
OH
o
Tb-
137 1,19 633
Ib-
138 1,19 633
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Ib-

139 1,09 | 671

Ib- N N

140 /[:/]\(\‘“1 /<\> 1,09 | 671

o

Ib-

141 1,09 | 671
\
o

Tb-

142 1,08 | 671
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Khéng
doi ximg

)
\ {0
Tb- N~
143 % ’mi“}\Q 1,08 671
F o \SS
| 0
Ib-
144 L,12 | 671
Ib-
145 12 | 671
Ib-
146 1,09 | 633
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ot Khong
doi xing
7
112'7 1,09 633
1122; 1,03 642
QH
O
/BN
-
- .. N _N
1129 QN?W 1,03 642
¢l 1
E oo N
¢l H doi ximg
OH
o
111;6 1,15 607
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Kiwng oH

d6i xtmg 3;:?
Ib- ﬂ
151 1,15 607
Ib-
152 0,97 582
Ib-
153 0,97 582

o
OH

Tb-
154 1,03 591

-282-




33547

o]
Khéng ~OH
déi xlmg
Ib- .
155 ,l;> 1,05 591
clim
F
N
Ci
Khéng OH
doixtmg § N
s 0
- Ny N
b ANY 097 | 591
156 o &
¢l
F
L5,
e~ N
Khong ~ _£F o
doi ximg
Ib-
157 1,09 621
Ib-
158 1,16 675
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e S A
Ib-
161 1,08 619
Khong o :;{OH
doi ximg
A
Ib-
162 1,14 633
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- N
v N 1,05 | 609
o | I
o 7
¢l N
F e
L 3\>
107 H
OHF\
o= ~F
7 %, Khong
E::,\ doi xtmg
Ib" P N N""‘t,,
164 /L o 1,12 659
¢l RN “g
J e
Cl H
0
OH
Ib-
165 1,11 631
Ib-
166 1,11 631
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_&)LOH doi ximg
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Ib- N. N
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doi ximg @L
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Ib-
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111;'6 1,01 577
37 1,01 577
111;8 0,99 577
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F ] 2y \QVN\
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-290-




33547

657

591

591

591

1,08

1,05

1,01

1,02

Khong
461 xlmg

f

Ib-

188

189

-291-



33547

Ib-

191 0,99 565

Khéng Oz,
doi ximg ;& (

Ib- NeN
cl T

113; 1,03 645
£ o = OH Khong
A doi ximg
FE
N
1Ig;1 1,03 645

-292-




33547

o< OHF
F
F
Ib-
195 1,08 645
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Ib-

st 1,03 | 606 A
OH  Khong
05&’_\ d6i ximg
g
] N
1o ”“v’ ) 1,03 | 606 A

208 /]\
o

Téng hop cac hop chét (Ib)khac bing cach amit héa
Quy trinh thuc nghiém trong téng hop Ib-209

H
. N—
o ;ﬁ Khéng ddi ximg o=

I\izong;
Q @ 451 ximg

S

e

g e DIPEA, DMF f\k/\
Ol if/\ mv\ﬁ\/& \‘
0
ci Q‘g C;f@

1-107

1b-208
Hop chit Ib-107 (52mg, 0,09mmol) dugc hoa tan trong DMF khan (1mL) va
HATU (40mg, 0,11mmol) duoc bd sung & nhiét dd trong phong. Sau khi bd sung DIPEA
(44,7uL, 0,26mmol) hdn hop phan tng dugc khudy & nhiét do trong phong trong thoi
gian 15 phut. Metyl amin (2M trong THF, 52,6uL, 0,11mmol) dugc bd sung va phan tmg
duoc khudy trong 30 phiit nita. H6n hop phan tng thé dugc cho tién hanh séc ky cot pha
d4o tao ra Ib-209 tinh khiét.
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Cac hop chét (Ib) sau (bang 37) ¢6 thé thu dugc theo cach tuong tw khoi dau tir
céc hop chét (Ib) thu dwoc ban dau.

Béang 37
# Cong thiic cAu tric [pirl?lt] [MTH] Phu}or?% ghap
\
NH
Khéng 05{\
déi xlng Q
Ib-
N 5 N
209 el ‘\ 1,34 604 A
“1¥
ﬂHE.
o]
Khéng
déi xling
Ib- N-
210 ) X 1,29 | 590 A
5
N e
O
Khéng
déi xing
Ib-
211 1,39 618 A
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Ib-

Khéng
doi xing

243 1,36 656
H
o= N-oH
Khdng 2
déi xing &“@) }
Ib- N O
244 1,33 672

Téng hop céc hop chét (Ib) khac bing phan tng khir este

Quy trinh thuc nghiém trong téng hop Ib-245

Hop chét Ib-3 (30mg, 0,05mmol) dugc hoa tan trong toluen khan (1mL) va dung
dich cia Red-Al® (60% trong toluen, 48pL) dugc bd sung vao hdn hop. Hon hop phan
tng duoc gia nhiét toi nhiét d6 90°C trong thoi gian 16 gid. Sau thoi gian nay, phan Red-
AlI® khac (24pL) duoc bd sung vao d6 va tiép tuc gia nhiét trong 1 gid. Phan tmg duoc
lam dimg bing c4ch bd sung nude va duge chiét bing EtOAc. Lép hitu co duge 1am kho

bing MgSO4 va dung mdi duge loai bd trong diéu kién 4p suét giam. Tién hanh sic ky

OH

Red-Al
—_—

cot pha d4o thu dugc Ib-245 tinh khiét.
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Céc hop chit (Ib) sau (bang 38) c6 thé thu duoc theo cach twong tw khéi dau tir
cac hop chét (Ib) thu duoc ban dau.

Béng 38
A p A p tret [M"‘H] Phuong
# Cong thire cau truc [phi] + phép HPLC
OH
Ib-
245 1,38 5717 A
Khéng OH
déi xing (\
-,
Ib- -
246 1,38 577 A

Tdng hop cac hop chét (Ib) khac bang phan tng khir axyl héa

Quy trinh thuc nghiém trong téng hop Ib-247
o]

}.-

HN

; E HCI, MeOH

cl )
F N_A
) cl N
cl N H
Ib.56 1b-247

Hop chit Ib-59 (55mg, 0,09mmol) duoc hoa tan trong MeOH (500uL) va dung
dich nuée HCI dic (37%, 40uL) duge bd sung vao hdn hgp. Hon hop phan tmg duoc gia
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nhiét t6i nhiét d6 65°C trong 3 gid. Phan tmg dugc 1am dimg bing cich bd sung 4M
NaOH va EtOAc. C4c pha dugc tach riéng va pha hitu co dugc lam khé bang MgSQOs.
Sau khi loai bé dung mdi trong diéu kién 4p suit giam, tién hanh sic ky cot pha dao thu
duoc Ib-247.

Céc hop chét (Ib) sau (bang 39) c6 thé thu dugc theo cach tuong tur khoi dau tir
céc hop chat (Ib) thu dwoc ban dau.

Bang 39
A oA tret [M-+H] | Phuong phap
# Cong thirc cau truc [phit] + HPLC
H,N
NN
I- Y
247 : \\ 1,35 562 A
Cl
F W
/@N %
Cl H
HN Khéng
g/ ‘\? 4di xtng
I Ny N
248 3 1,35 562 A

Téng hop cac hop chat (Ib) khac bing qué trinh amin héa khir

Quy trinh thuc nghiém trong tdng hop Ib-249
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triaxetoxybohydrua (11,3mg, 0,05mmol) dugc bd sung theo mot phan va hén hop phan
tng dwoc khudy & nhiét d6 moi trudng trong 2 gid. Phan tmg dwoc 1am dimg bing cich

bd sung nudc, loc qua nit loc va duoc tinh ché bang phuong phap sc ky cot pha dao dé

tao ra Ib-249.

Céc hop chét (Ib) sau (bang 40) c6 thé thu dugc theo cach twong tw khéi dau tir

Cl

33547

| Q
Ny”\\ NaBH(OAc),

Ib-247

c4c hop chét (Ib) khac nhau.

1b-249

Glutyraldehyt (25% trong nuéc, 20pL, 0,055mmol) dugc hoa tan trong DMF
(600pL) va Ib-247 (10mg, 0,018mmol) dwoc bd sung & dang dung dich trong DMF
(400pL). HOn hop phan tmg duge xtt Iy bang AcOH (5,1uL, 0,05mmol) va dugc khudy
& nhiét do trong phong trong thoi gian 15 phut. Sau giai doan thoi gian do, natri

Béang 40
A A, tret [M+H] | Phuong phap
# Cong thire cau truc [phi] + HPLC
Ib-
249 1,64 630 A
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Ib- N. N

250 f\} Y x 1,64 630 A

Ib-
251 1,35 562 A
/
—N
Ib-
259 1,35 562 A

Téng hop cac hop chét (Ib) khac bang cach tach amin

Quy trinh thue nghiém trong tong hop Ib-253
H,N

Cl N

1b-247
Hop chét Ib-247 (12mg, 0,021mmol) dugc bd sung vao hén hop cla axit
hypophosphoro (50% trong nude, 300uL, 2,7mmol), axit sulfuric (15pL, 0,26mmol), va
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ddng(I)sulfat (3,75mg, 0,023mmol). Hn hop phan vmg duoc khudy & nhiét d trong
phong trong 5 phit tru6e khi natri nitrit (6mg, 0,085mmol) va hai giot nuéc duge bd sung
vao hdn hop. Phan tng duoc khudy trong 5 phiit. Sau khi 1am dimg bang cich bb sung
NaOH pha lofing va chiét bang EtOAc, cic pha dugc tich riéng va pha hitu co duge lam

khd bing MgSO4. Dung méi dugc loai bo trong didu kién 4p suit giam va tién hanh sic

33547

ky cot pha d4o tao ra Ib-253 tinh khiét.

Cac hop chit (Ib) sau (bang 41) c6 thé thu duogc theo cach tuong tu khéi dau tir

céc hop chét (Ib) thu dwoc ban dau.

Bang 41
A P A P tret + PhlIO'Ilg phép
# Cong thic cau truc [pht] [M+H] HPLC
Ib-253 1,51 547 A
Khidng 73
46i xing <,:>
N, N
Ib-254 o 1,51 547 A
o1] e ‘} N
Cr o)
Lol g
Céc hop chét (Ic)

So d6 phan tmg chung va t6m t4t con dudng téng hop

Sodd 6
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Céc hop chét méi ¢6 cong thire ciu tric (Ic) ¢ thé dugc diéu ché timg budc bing
con duong tdng hop duge mo ta trong so dd 6 khdi dau tir cac (hetero)aryl amin C-1
thong qua phan tmg két hop 3 thanh phéan c6 xuc tic ddng véi cac alkynylamin duge bao
vé C-2 (vi du, duge bao vé bang hai nhém hodic mdt nhém Boc) va o,B- aldehyt khong
no C-3 d tao ra cac hé vong imidazo (vi du, imidazopyrimidyl) C-4 (Angew. Chem. Int.
Ed. 2010, 49, 2743). (Cac) nhém bao vé trén C-4 c6 thé dugc loai bé bang phuong phap
thich hop. Trong trudng hop bao vé bang mot hodc hai nhém Boc, cac diéu kién axit nhur
TFA trong dioxan c6 thé duoc sir dung d& tao ra hop chét trung gian C-5. Cac hop chét
trung gian C-6 c6 thé thu duoc tir cic hop chét trung gian C-5 va cac din xudt isatin S-1
théng qua phan tmg cong vong ludng cuc 1,3 dé thiét 1ap cac hé xoén & dang hdn hop
triét quang c6 kha ning ciing v6i céc chit ddng phén vi tri vi/hodc cac chit ddng phan
khéng d6i quang cia C-6. Cac cht ddng phan ddi anh ctia C-6 ¢ thé duoc tach & giai
doan nay bang phuong phép SFC khéng d6i xtmg hoic theo cach khac, hdn hop triét
quang c6 thé duoc tach & giai doan tdng hop tiép sau bat ky. Tuong tu, tit ci cic phuong
tién khac da biét dé tach cac chat ddng phan ddi anh c6 thé dugc ap dung & day hoic sau

bude tdng hop tiép sau bit ky duge mé ta & déy, vi du két tinh, phan giai khéng dbi xtng,
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HPLC khong dbi xtmg v.v., (cling xem trong tii liéu Enantionmers, racemates, and
resolutions, Jean Jacques, André Collet, Samuel H Wilen John Wiley and Sons, NY,
1981).

Hop chét C-6 ¢6 thé duoc phan tng véi cac aldehyt hodc keton trong phén ung
amin héa khir dé tao ra cac hop chit (Ic). Theo cach khic, phan tmg alkyl héa, cong, axyl
héa hodc sulfonyl héa co6 thé dugc tién hanh voi C-6 @8 thu duoc cac hop chét bb sung

(Ic).

Céc hop chit (Ic) ma ban dau thu duoc tir C-6 c6 thé dugce tao din XUt trong cac
budc dén xuét hoa tiy ¥ khong duge md ta 18 ring trong cac so dd trong tét ca céac gbc,
dac biét 1a trong R4, néu chiing mang cic nhém chirc, ma c6 thé dwoc cai bién thém, vi
du nhu c4c nguyén tir halogen, cic nhém amino va hydroxy (bao gdm ca cic amin vong),
cac nhom chirc axit carboxylic hodc este, nitril v.v., thanh céc hop chét (Ic) khac béng su
chuyén héa héa hoc hitu co x4c dinh nhu phan tmg két hop chéo c6 xuc tac kim loai, axyl
hoa, amit hoa, cong, khir hodc alkyl hoa (khir) hodc tach cac nhdm bao vé. Céc bude bd
sung nay khéng dugc mo ta trong céc so dd chung. Twong tu, cling c6 thé bao gom céc
budc bd sung niy trong cic con dudng téng hop dugc mé ta trong cac so dd chung, tic
14, d8 thuc hién cac phan tmg din xuét héa bing céc hop chét trung gian. Ngoai ra, cling
c6 thé thiét 1ap céc khéi mang nhom bao v& dugc st dung, tic 13, cac bude bao vé thém
1a cén thiét.

Céc hop chét (Ic) da duoc thir nghiém vé hoat tinh clia ching dé tac dong lén
tuong tic MDM2-p53 ¢ dang triét quang cia ching hodc theo cach khéc, & dang tinh
khiét v& mat ddng phan dbi anh. M3i mot trong hai chit déng phan ddi anh ciia hdn hop
triét quang c6 thé c6 hoat tinh chéng lai MDM2 mic du v&i phwong thirc lién két khéc.
Cac hop chit tinh khiét v& mat ddng phan dbi anh dwgc danh ddu bang nhan “Khéng déi
ximg”. Céc hop cht liét ké trong bang bat ky dudi ddy ma duoc danh ddu “Khong d6i
ximg” (ca cac hop chét trung gian ciing nhu cac hop chét (Ic) theo sing ché) c6 thé dugc
tach bing phuong phap SFC khong dbi xtmg séc ky tir chit ddng phan dbi anh ctia chiing
hogic duoc tdng hop tir nguyén lidu khoi ddu tinh khiét v& mit ddng phan déi anh ma n6
duoc tach bang phuong phap SFC khong d6i ximg.

Vidu:
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¢/ 0O
/N Khong Y Khéng
, x&i x{mg 461 ximg
P
cr ,
F o N F .
O =0
N
Cl H Ci
A B Cc

Céng thirc cAu tric A xé4c dinh hdn hop triét quang ciia céc hop chét ¢ cong thire
chu truc B va C, tuc 13, cong thirc cAu triic A bao gdm hai cong thirc chu triic (cac hop
chit B va C), trong khi d6 cac cong thirc cu triic B va C tuong tmg 1 tinh khiét v& mit
ddng phéan dbi anh va chi x4c dinh mét hop chét cu thé. Do d6, cac cong thic (Ic) va (Ic*)

(R4, {RY),

A Khéng Q
/J doi xing 7

Y\ e

7 X/
R
H

(Ic)
v6i mot tap hop dinh nghia v& cac nhom R! dén R7, A, V, W, X, Y, n, r va q la hdn hop

triét quang ctia hai cht ddng phan d6i anh (2 (Ic); cong thirc cAu tric A néu trén 13 mot
vi du cu thé ctia hén hop triét quang nhw vay) hoic chit dong phan déi anh don (= (Ic*);
cong thirc cAu tric B néu trén 1a mot chit d@dng phan d6i anh cu thé), trir khi c6 cac tAm
1ap thé bd sung c6 mit & mot hoic nhiéu phan tir thé. Dinh nghia tuong tw 4p dung cho
céc hop chét trung gian tbng hop.

Téng hop cac hop chat trung gian C-3

Quy trinh thuc nghiém trong tong hop C-3a
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2-Clo-3-flo-pyridin-4-cacbaldehyt D-1a (1,00g, 6,27mmol) va (triphenylphos-
phoranyliden)axetaldehyt (1,91g, 6,27mmol) dwoc hoa tan trong DMF va dugc khudy &
nhiét d6 trong phong trong 16 gid. Hon hop duoc rét vao trong nudc da va phin két tia
duoc loc. San phim thé duoc tinh ché bing phwong phép sic ky d& cung cip hop chét
trung gian C-3a.

Céc hop chét trung gian C-3a sau (bang 42) c6 thé thu dugc theo cach twong tw

33547

Q.

N
D-1a

khéi dAu tir cac aldehyt D-1 khac nhau.

0
P
Ci

O

DMF

Bang 42
n Lz, , + | Phuong phap
# Cong thirc cau tric | tet [phut] | [M+H] HPLC
-
=
C-3a . 0,45 185 C

]
CI” N

Téng hop céc hop chat trung gian C-4

Quy trinh thyc nghiém trong t6ng hop C-4a (phuong phép A)
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“
® —{
HNT N F =
C-1a Cl NHBoc
C-4a

Metyl este axit 2-amino-isonicotinic C-1a (1,00g, 6,572mmol), N-Boc prop-2-
ynylamin C-2a (1,12g, 7,230mmol), E-3-(3-clo-2-flophenyl) propenal C-3b (1,34g,
7,23mmol), Cu(OTf)2(0,24g, 0,66mmol) va CuCl (0,06g, 0,07mmol) dugc hoa tan trong
toluen trong médi trudng khi argon va dugc khudy & nhiét d6 100°C trong 20 gid. Dung
mdi dugc loai bé trong didu kién chan khong va san phadm thd dugc tinh ché bang phuong

phap séc ky d& cung cip hop chit trung gian C-4a.

Céc hop chit trung gian C-4 sau (bang 43) c6 thé thu dugc theo cach tuong tu
khéi dAu tir cac hop chét trung gian C-1, C-2 va C-3 khac nhau.

Béng 43
A P A ” tret + PhU.'O’l’lg
# Cong thire cau truc [phit] [M+H] phap HPLC
f; 1,41 | 474 A
4
C. |
ib 7N 1,52 488 A
F —
Cl NHBoc

-316-



33547

Z
C- l '
4 7"N 0,87 589 C
c ——
F =
cl NHBoc
C-
4d 0,89 575 C
C- khéf;ng khong khong ap
4e dung ap dung dung

Téng hop céc hop chét trung gian C-5

Quy trinh thuc nghiém trong tdng hop C-5a (phuong phap B)

TFA, 1,4-dioxan

NHBoc

C-4a C-5a

Hop chét trung gian C-4a (1,00g, 1,372mmol) dugc hoa tan trong 1,4-dioxan va
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duoc khudy & nhiét d6 trong phong trong 3 gid. Dung méi dugc loai bo trong diéu kién
chan khéng va san phdm thé duoc tinh ché bing phuong phap séc ky néu cn thiét dé
cung cip hop chét trung gian C-5a.

Céc hop chét trung gian C-5 sau (bang 44) c6 thé thu dugc theo cach twong tur
khéi dAu tir cic hop chét trung gian C-4 khac nhau.

Béang 44
A o A tret +| Phuong phap
# Cong thirc cau tric [phii] [M+H] HPLC
¢ 1,16 374 A
Sa
C-
5h 1,29 388 A
F —
Cl NH,
Z
. |
7 N 0,46 388 C
5c —
F =
Ci NH,
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C-
5d 1,01 375 A
C- 1,12 389 A
S5e
C-5f 1,06 389 A

Tdng hop céc hop chat trung gian C-6

Quy trinh thuc nghiém trong tdng hop C-6a (phwong phép C)

Cl NH,

C-5a
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Dung dich ctia hop chét trung gian C-5a (735mg, 1,792mmol), 6-cloisatin S-1a
(813mg, 4,479mmol) va N-metylpyrolidin (763mg, 8,958mmol) trong MeOH (30mL)
dugc gia nhiét trong diéu kién chiéu xa vi song & nhiét d 120°C trong 20 phut. Hén hop
phan tmg duoc pha lofing bing DCM va duoc chiét bang dung dich nuéc NaHCOs béo
hoa. Lép hitu co duge tich va dung méi duoc loai bo trong didu kién chan khong va san
phim thé tao ra dugc tinh ché bang phuong phap sic ky va phuong phap HPLC pha do
dé cung cAp hop chit trung gian C-6a.

Céc hop chit trung gian C-6 sau (bang 45) c6 thé thu dugc theo cach tuong tur
khoi du tir cac hop chit trung gian C-5 va S-1 khéc nhau.

Béang 45
; Phuong
# Céng thirc cAu tric | [M+H]* | phap
[phut] HPLC
0.0~
C-6a 0,677 537 C
OO~ Khong
4bi ximg
7
C-6b 0,677 537 C
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C-6¢ khéing ékhg’ng
dung | 4P dung

© di xtmng

C-6d kjgg: ;;hg;fg

0,0~
C-6¢ z}%?gg élghggfg
C-6f ?’%Ilgg ;;hg’l_‘l‘fg
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0 O\
C-6g 1,17 538
Khdng
o O~ déi ximg
4
C-6h 1,17 538
C-61 1,23 552
Oy O~ Khong
do6i xtmng
7
C-6j 1,23 552
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C-6k 1,23 552 A

0.0~ Khong
46i ximg

C-61 1,23 552 A

Téng hop cac hop chat (Ic) theo sang ché

Quy trinh thuc nghiém trong tdng hop Ic-1 (phwong phap D)

0/
o
0’
(@]

Bb sung hop chit trung gian C-6a (18mg, 0,033mmol) vao dung dich cta
xyclopropancacbaldehyt (2,7mg, 0,039mmol) trong AcOH (ImL) va hdn hop phan g
duoc khudy trong thoi gian 15 phiit. Natri triaxetoxybohydrua (14,2g, 0,065mmol) dugc
bd sung vao d6 va hdn hop phan tng dwgc khudy qua dém. Nudce duge bd sung vao hén

hop phéan tmg va hdn hop dugc chiét bing EtOAc. Lép hitu co két hop duge lam khd
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(MgS0s), loc, c6 dic trong chan khong va san phidm thé dugce tinh ché bang phuong phép
sic ky dé tao ra hop chét Ic-1.

Céc hop chét (Ic) sau (bang 46) c6 thé thu dugc theo cach twong tw khéi dau tir
céc hop chit trung gian C-6 khac nhau va cic aldehyt khic nhau.

Béng 46
; Phuong
# Cong thirc ciu triic © | [M+H]*| pha
& [phut] [ ] I—II)PLpC
o O~
Ic-1 1,50 1,50 A
0 O~ Kzi*{étz:g
461 xing
Ic-2 1,50 1,50 A
khong A
||
dung p dung
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o O~ Khéng
461 xtng
kh,é ne khong
Ic-4 ap 4p dung
dung .
0,0~
kh,6 ne khong
Ic-5 ap 4p dung
dung
N_A
o)
0. Khng
Ox¢ ™™ géi ximg
kh,ﬁ e khong
Ic-6 ap ap dyng
dung :
Ic-7 1,44, 592
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O 2O ~ Khéng
4oi ximng

Ic-8 1,44 592
o O\
Ic-9 1,44 592
Ic-
10 1,44 592
Ic- khé(;)ng khong
11 dung ap dung
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On, O~ Khong
déi xfmg
Ic- k};(;ng khong
12 dung ap dung
N_A
O
Ic-
13 1,57 686
0 O~ Khong
d6i xtng
4
Ic el N, |
14 N 1,57 686
; N
Cl H

Téng hop thém céc hop chit (Ic) bing qué trinh xa phong hoa este

Quy trinh thuc nghiém trong tdng hop Ic-15 (phuong phép E)
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Hop chét Ic-1 (12mg, 0,022mmol) dugc hoa tan trong THF (0,5mL) va nude
(1mL) va NaOH (25mg, 0,45mmol) dugc bd sung vao hdn hgp. Hon hop phan tmg duge
khudy & nhiét 6 70°C trong 8 gid. Sau khi axit hoa bang 2M duing dich nuéc HCI va
chiét bing EtOAc, pha hiru co dugc lam kho bing MgSOs. Tinh ché bang phuong phép

33547

lc-1

HPLC pha d4o dn t6i Ic-15 tinh khiét.

Céc hop chit (Ic) sau (bang 47) c6 thé thu dugc theo cach tuong tr khoi dau tir

céc hop chat (Ic) thu duoc ban dau.

Bang 47
o . AL tret [M+H] Phuong
# Cong thure cau tric [phiit] + phép HPLC
0,°H
Ic-
15 577 1,05 A
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OH Khong
doi xhng

Ic-
16 577 1,05
Ic- khong k};,ong
17 ap dung duﬁg
o OH Khéng
doi xing
\
7N A

Ic- ¢l ;:N?\ khong kl;c;ng
18 P ap dung dung
Ic- khong kh;ng
19 ap dung duflg
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0 OH Kiong
8ixtng
7
Ic- khoéng kh;ng
20 ap dung duflg
o0~,OH
Ic- khong kh;ng
21 ap dung duflg
0=H Khéng
461 xGng
Ie- khong k};c;ng
22 4p dung dung
N A
Ic-
23 0,99 592
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O OH Khéng
déi xing
Ic-
24 0,99 592
Ic- khong khéopng
25 ap dung dung
0.OH Khéng
déi xing
Ic- khong kl'g;ng
26 ap dung dung
Ic-
27 1,06 672
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e OH Khéng
déi xtng

Ic-

3 1,06 672 A

Téng hop thém cac hop chit (Ic) bing qua trinh amit héa
Quy trinh thuc nghiém trong téng hop Ic-29 (phuong phap F)

Ho-° \_o

Hop chét Ic-23 (7mg, 0,012mmol) dugc hoa tan trong THF khan (ImL) va
HATU (5mg, 0,05mmol) dugc bd sung & nhiét @ trong phong. Sau khi bb sung DIPEA
(5mg, 0,05mmol), hn hop phan tmg duoc khudy & nhiét d6 trong phong trong thoi gian
15 phiit. Dimetylamin (4mg, 0,035mmol) dugc bd sung va phan tng duoc khudy thém
trong 60 phut nita. H3n hop phan tmg thd dugc cho tién hanh sic ky cot pha déo tao ra
hop chét Ic-29 tinh khiét.

Cac hop chét (Ic) sau (bang 48) c6 thé thu dugc theo cach twong tu khéi dau tir
céc hop chét (Ic) thu dugc ban dau.
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Bang 48
R . A Tret [M+H] Phuong
# Cong thirc cau tric [phit] + phép HPLC
\
O N\
Ic-29 1,30 619 A
Ic-30 1,30 619 A
Ic-31 0,63 646 C
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¥
oa N~
Khéng
7\ ddixing
Ic-32 0,63 646
Ic-33 0,70 644
déi xtmng o N
7
Ic-34 0,70 644
Ic-35 1,45 659
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O Khéng
iE% dbi xtng
Ic-36 1,45 659 A
Ic-37 1,29 661 A
3
Khong
O d6i ximg
Ic-38 1,29 661 A
N_A

Cac vi du sau md ta hoat tinh sinh hoc cua hgp chét theo séng ché, ma khong gioi
han séng ché & cac vidu nay.

Céc hop chét c6 cong thirc (I), (Ia), (Ib), (Ic), (Ta*), (Ib*) va (Ic*) dic trung bdi
nhiéu tmg dung c6 thé cta ching trong linh vuc diéu tri. Can phai ké dén céc img dung
cu thé, trong d6 tic dung trc ché 1én sy ting sinh cia cac té bao khdi u ngudi ciy ghép

nhung cling ca lén sy tang sinh clia céac t€ bao khac, vi du nhu té bao ni m6, c6 lién quan.
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Thir nghiém AlphaScreen vé sy (rc ché MDM2-p53

Tht nghiém nay duogc st dung d& xac dinh xem cac hop chat c6 tic ché twong tac

p53-MDM2 hay khéng va nhu vy, s& phuc hdi chirc ning p53.

15uL hop chét trong 20% DMSO (loat dung dich pha lofng ctia hop chit dugc
tién hanh trong 100% DMSO) duoc dinh lugng vio cic 16 cla dia chuin d6 mau tring
OptiPlate-96 (PerkinElmer). Hon hop bao gébm 20nM GST-MDM2 protein (aa 23-117)
va 20nM peptit p53 wt biotinyl héa (bao gdm aa 16-27 clia wt p53 ngudi, trinh ty axit
amin QETFSDLWKLLP-Ttds-Lys-Biotin, trong lwong phan tir 2132,56g/mol) duogc didu
ché trong dung dich thir nghiém (50mM Tris/HCI pH 7,2; 120mM NaCl; 0,1% albumin
huyét thanh bd (BSA); SmM dithiothreitol (DTT); 1mM axit etylendiamintetraaxetic
(EDTA); 0,01% Tween 20). 30uL hdn hop duoc bd sung vao cac dung dich pha lodng
hop chét va duoc 1 trong thoi gian 15 phut & nhiét d6 trong phong trong khi lic nhe dia
v6i tbe d6 300 vong/phut (rpm). Sau d6, 15uL hat tiép nhan Glutathione Alphal.ISA va
hat cho Streptavidin AlphaScreen tron sén tir PerkinElmer (trong dung dich thit nghiém
& ndng d6 10pg/mL mdi loai) dwoc bd sung va cic mau duge 0 trong thoi gian 30 phut &
nhiét d trong phong trong béng tdi (lic tdc do 300 vong/phut). Sau d6, tin hiéu dugc do
trong thiét bi doc PerkinElmer Envision HTS Multilabel Reader st dung phuong thic
AlphaScreen tir PerkinElmer.

M&i mot dia chira cac dbi ching 4m, trong d6 p53-peptit biotinyl héa va GST-
MDM2 duoc loai bd va dugc thay thé bing dung dich thir nghiém. Cac gié tri d6i chimg
am duoc dua vao 1am gia tri co so thip khi sir dung phdn mém GraphPad Prism dé tinh
toan. Ngoai ra, d6i ching duong (5% DMSO thay cho hop chit thir nghiém; v6i hdn hop
protein/peptit) duoc chuén d6. Viéc xéc dinh cac gié tri ICso duoc thuc hién sir dung phﬁn

mém GraphPad Prism 3.03 (ho#c c4c phién ban cap nhat ciia phin mém nay).

Bang 49 dua ra céc gid tri ICso ctia cac hop chét vi du dugc xac dinh nho sir dung

thir nghiém phén tich néu trén.

-336-



Bang 49

4 ICso MDM2
[nM]
Ia-20 23
Ia-25 2
Ia-26 4
[a-27 2
[a-29 2
Ia-30 2
[a-31 3
Ia-32 2
[a-33 3
Ia-34 2
Ia-35 2
[a-36 5
Ia-38 2
Ia-39 4
Ta-40 2
la-41 3
Ia-43 2
Ta-46 8
Ta-47 9
Ta-48 10
[a-49 6
Ia-50 4
[a-51 7
Ia-52 69
Ia-53 7
[a-54 13
Ia-55 6

33547
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Ia-56 5
Ia-57 13
Ib-49 5
Ib-57 12
Ib-58 7
Ib-59 15
Ib-66 166
Ib-106 3
Ib-107 2
Ib-108 79
Ib-109 8
Ib-110 3
Ib-111 7
Ib-113 4
Ib-115 7
Ib-117 8
Ib-119 12
Ib-121 11
Ib-123 4
Ib-125 14
Ib-127 11
Ib-129 10
Ib-131 22
Ib-133 58
Ib-135 15
Ib-137 34
Ib-139 4
Ib-140 2
Ib-141 48




Ib-142 3
Ib-144 8
Ib-146 11
Ib-148 21
Ib-150 20
Ib-152 7
Ib-154 3
Ib-155 2
Ib-156 5
Ib-157 2
Ib-158 3
Ib-159 7
Ib-160 4
Ib-161 11
Ib-162 6
Ib-163 2
Ib-164 3
Ib-165 28
Ib-167 22
Ib-169 7
Ib-171 10
Ib-173 7
Ib-175 3
Ib-176 2
Ib-177 53
Ib-178 4
Ib-179 2
Ib-180 83
Ib-183 3
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Ib-184

[\

Ib-185

[
SN

Ib-186

Ib-188

Ib-189

Ib-190

Ib-191

Ib-193

Ib-195

Ib-197

Ib-198

Ib-200

Ib-202

Ib-204

Ib-205

Ib-206

Ib-207

Ib-209

Ib-210
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Ib-211

[
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1b-212

Ib-213

Ib-214

Ib-215

Ib-216

Ib-217

Ib-218

Ib-219
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Ib-221 10 Ib-238 6
Ib-222 9 Ib-239 3
Ib-223 5 Ib-240 3
Ib-224 4 Ib-241 4
Ib-225 5 Ib-242 2
Ib-226 5 Ib-243 99
Ib-227 4 Ib-244 3
Ib-228 5 Ib-245 20
Ib-229 4 Ib-247 27
Ib-230 10 1b-249 240
Ib-231 4 Ib-251 68
Ib-232 3 Ib-253 72
Ib-233 4 Ic-23 6
Ib-234 2 Ic-27 13
Ib-235 3 Ic-29 10
Ib-236 5 Ic-35 10
Ib-237 10 Ic-37 10

Thir nghiém ting sinh t& bao

Thir nghiém Cell Titer Glo, vi du di véi céc t€ bao SISA-1, SKOV-3, RS4-11 va KG-
1:

Céc t& bao SISA-1 (sacom xwong, p53 kiéu hoang dai, ATCC CRL-2098TM)
duoc cAy theo hai mAu gidng nhau & ngay 1 vao trong cac dia vi giéng day det 96 giéng
(dfa Packard View Plate 96 giéng mau tring Cat. No. 6005181) trong 90uL mdi trudng
RPMI, 10% huyét thanh thai bo (FCS, vi du tir JRH Biosciences #12103-500M, Lot.:
3N0207) véi mat d6 2500 t& bao/giéng. Bat ky dinh dang dia tuong thich phat quang

khac bat ky déu co thé dugc sir dung.

Tuong ty, céc t& bao SKOV-3 dot bién p53 (ung thu bié mé tuyén budng tring,
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ATCC HTB-77™) duoc ciy theo hai mau gidng nhau vao trong céc dfa vi giéng day det
96 giéng trong 90uL mdi truedng McCoy, 10% FCS v6i mat d6 3000 té bao/giéng.

Vao ngay 2, 5pL dung dich pha lofing ciia céc hop chét thir nghiém bao gdm
khoang ndng db tir 0,6 dén 50000nM dugc b sung vao cac té bio. Té bao dugc U trong
thoi gian 3 ngay trong ti u dugc kiém soat d6 &m, CO; & nhiét d6 37°C.

céc t& bao RS4-11 chira p53 kidu hoang dai (bénh bach cau nguyén bao lympho
clp tinh, ATCC CRL-1873™);

Ngay 1: Céc t& bao RS4-11 duoc cAy vao trong cac dia vi giéng day det 96 giéng
(dia Packard View Plate 96 giéng mau tring Cat. No. 6005181) trong 90pL mdi trudng
RPMI, 10% huyét thanh thai bo (FCS, vi du tir JRH Biosciences #12103-500M, Lot.:
3N0207) véi mat d6 5000 t& bao/giéng. Bat ky dinh dang dia tuong thich phét quang
khéc bat ky déu c6 thé duoc sir dung.

Ngay 2: 5uL dung dich pha lofing ctia cac hop chét thir nghiém bao gdm khoang
ndng d6 tir 0,3 dén 25000nM (c4c kiéu pha lodng khac 13 c6 thé) dugc bd sung vao cac
t& bao. Té bao dugc 1 trong thoi gian ba ngay trong ti i dwgc kiém soat d6 dm, CO; &
nhiét d6 37°C. Ndng d6 DMSO cubi 14 0,5%.

Céc t& bao KG-1 d6t bién p53 (bénh bach ciu nguyén bao tiy cip tinh, ATCC
CCL-246):

Ngay 1: Céc té bao KG-1 chira dot bién p53 tai vi tri ghép ndi - cho exon 6/intron
6 dugc ciy vao trong cac dia vi giéng day det 96 giéng (dia Packard View Plate 96 giéng
mau tring Cat. No. 6005181) trong 90pL méi trudng IMDM, 10% FCS (JRH
Biosciences #12103-500M, Lot.: 3N0207) v6i mat d6 10000 t& bao/giéng. Bat ky dinh
dang dia twong thich phat quang khéc bét ky déu c6 thé duge st dung.

Ngay 2: 5pL dung dich pha lofng ctia cic hop chét thir nghiém bao gém khoang
ndng do tir 0,3 dén 25000nM (c4c kidu pha lofing khéc 14 c6 thé) dugc bd sung vao cac
t& bao. Té bao dwoc 1 trong thdi gian ba ngay trong ti i dwoc kiém soat 6 4m, CO, &

nhiét d6 37°C. Ndng 46 DMSO cubi 1a 0,5%.

Tién hanh danh gia tit ca cac thir nghiém Cell Titer Glo vao ngay 5 sau khi cy.
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Vao ngay 5, 95uL tic nhan phan tng Cell Titer Glo (Cell titer Glo Luminescent Cat.
No. G7571, Promega) duoc bd sung vao mdi mot giéng va dugc 0 thém trong 10 phut
nita & nhiét d6 trong phong (két hop khudy). Su phét quang dugc xac dinh trén thiét bi
Wallac Victor sir dung phuong thirc doc phét quang chuin. Céc gid tri ICso dugc tinh

toan sir dung toan thuat Levenburg Marquard chudn (GraphPad Prism).

Ngoai ra, nhiéu dong té bao ung thu khac tlr cac nguyén tty mo khéc nhau ciing
nhay véi cac hop chét (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) va (Ic*). Cac vi du bao gbém NCI-
H460 (phdi), Molp-8 (u tiiy xuong) va MV4-11 (AML).

Trén co s& cac dic tinh sinh hoc clia ching, cic hop chét c¢6 cong thirc (I), (Ta),
(Ib), (Ic), (Ia*), (Ib*) hodc (Ic*) theo sang ché, cac chét hd bién, cit triét quang, chit
ddng phan dbi anh, chit ddng phan khong dbi quang, hén hop cta ching va cic mudi
clia tAt ca cac dang néu trén déu thich hop dé diu tri cac bénh dic trung béi su ting sinh

t€ bao qua mirc hoic bit thudng.

Céac bénh nhu vay bao gém, vi dy: nhiém tring virut (vi du, HIV va sacém
Kaposi); cac bénh viém va ty mién (vi dy, viém két trang, viém khdp, bénh Alzheimer,
viém than tiéu cAu va chira lanh vét thwong); cac nhidm tring do vi khudn, ndm va/hoic
ky sinh trung; ung thu bach ciu, u lympho va cac khéi u rén (vi dy, caxiném va sacom),
c4c bénh vé da (vi du, bénh vay nén); cac bénh dya trén su ting san ma dic trung boi sy
gia ting vé s§ luong t& bao (vi du, nguyén bao soi, té bao gan, té bao xuong va tiy
xuong, cac té bao sun hodc co tron hoic té bao biéu mé (vi duy, ting san ndi mac tir
cung); cac bén vé xuong va bénh tim mach (vi du, tai phét hep va phi dai). Céc hop chét
nay ciling thich hop dé bao vé té bao tang sinh (vi du, cac té bao 16ng, rudt, mau va té
bao tién than) tranh bi tn thuong ADN do diéu tri bang chiéu xa, diéu tri UV va/hogc
diéu tri kim & bao.

Vi du, cac bénh cac bénh ung thu/tdng sinh sau co thé duoc diéu tri béng cac

hop chét theo sang ché, nhung khong giéi han bai:

u ndo, vi du nhw u diy than kinh thinh gi4c, u t€ bao hinh sao nhu u té bao hinh
sao 16ng, u té bao hinh sao soi, u té bao hinh sao nguyén sinh, u t€ bao hinh sao phong,

u t& bao hinh sao giam biét hoa va u nguyén bao dém, u than kinh dém, u lympho nio,
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céc di cin & ndo, khbi u tuyén yén nhu u té bao tiét prolactin, khéi u tao ra hocmon sinh
trudng ctia ngudi HGH (human growth hormone) va khéi u tao ra hocmon huéng vé
thugng than ACTH (adrenocorticotropic hormone), u sQ hdu, u nguyén bao tly, u mang
ndo va u té bao than kinh dém it gai; cac khéiu day than kinh (céac khéi u tan tao), vi du
nhu céc khéi u ciia hé than kinh thuc vat nhu u nguyén bao than kinh giao cam, u hach
than kinh, u c4n hach (u ty thwong than, u t& bao wa crdm) va cac khbi u cudén dong
mach canh, cac khbi u trén hé thin kinh ngoai bién nhu u than kinh chin thuong, u xo
thin kinh, u r& than kinh (u bao day than kinh, Schwannoma) va Schwannoma 4c
tinh, ciing nhu khéi u ciia hé than kinh trung wong nhur khéi u ndo va tiy xuong;
ung thu rudt vi du nhu ung thu biu md truc trang, ung thu biéu mo rudt két, ung
thu bidu mé dai trang, ung thu biéu md hau mon, ung thu biéu md rudt gia, khéi
u cta rudt non va ta trang; khdi u mi mét nhu ung thu bidu mo té bao day; ung thu
tuyén tuy hodc ung thu biéu mé tuyén tuy; ung thu bang quang hoic ung thu bidu
mé bang quang va cdc ung thu dudng niéu khéc; ung thu phéi (ung thu biéu mo
cudng phdi) vi du nhu ung thu bidu mé cudng phdi té bao nhé (ung thu té bao
nho) va ung thu phbi khong phai t€ bao nhé (non-small cell bronchial carcinomas-
NSCLC) nhu ung thu biéu mé hinh dia, ung thu biéu mo tuyén & da day va ung
thu phdi t& bao 16n; ung thu v vi du nhu ung thu biéu mo v nhu ung thu biéu
mo bng dan sita xdm nhap, ung thu bidu moé dang keo, ung thu biéu mé tidu thiy
x4m l4n, ung thu biéu md dng, ung thu biéu mo tuyén thé nang va ung thu bidu
md té bao dang nhi, ung thu vii dwong tinh thu thé hocmon (ung thu vi duong tinh
thy thé estrogen, ung thu vii dwong tinh thu thé progesterone), ung thu vt duong tinh
Her2, ung thu vl 4m tinh ba thu thé hocmon; u lympho khong Hodgkin (non-
Hodgkin's u lymphos-NHL) vi du nhu u lymphom Burkitt, u lympho khong
Hodgkin (NHL) it 4c tinh va u sti dang ndm; ung thu tir cung hogc ung thu bidu
mo ndi mac tr cung hodc ung thu biéu mo than tir cung; héi chimg CUP (Cancer
of Unknown Primary); ung thu budng trimg hodc ung thur biéu mé budng tring

nhu ung thu mang nhéy, ndi mac hodc huyét thanh; ung thu tii mat; ung thu 6ng
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din méat vi du nhu khdi u Klatskin; ung thu tinh hoan vi du nhu u tinh va u khéng
tinh; u lympho (bénh sarcom lympho) vi du nhu u lympho ac tinh, bénh Hodgkin,
u lympho khéng Hodgkin (NHL) nhur bénh bach ciu nguyén bao man tinh, bénh
luéi néi md ung thu bach cau, u té bao mién dich, u tuong bao, da u tiy xuong
(MM), u nguyén bao mién dich, u lympho Burkitt, u sii dang ndm ving T, u
lympho nguyén bao thoai bién té bao 16n va u lympho nguyén bao; ung thu thanh
quan vi du nhu khbiu day thanh am, khéi u thanh quén trén thanh mon, dudi thanh
mon va thanh mon; ung thu xuong vi du nhu u sun xuong, u sun, u nguyén bao
sun, U X0 sun nhﬁy, u xuong, u xuong dang xuong, u nguyén bao xuong, u hat ai
toan, khdi u té bao khéng 10, ung thu mo lién két sun, sacom xuong, sacom Ewing,
sacOm té bao ludi, sacdom md mém, sacém md, u tuong bao, loan sdn x0, nang xuong
vi thanh nién va nang xuong phinh mach; u d4u va cb vi du nhu u méi, ludi, san
miéng, khoang miéng, lgi, vOm miéng, tuyén nude bot, cd hong, khoang miii,
xoang miii, thanh quan va tai gitta; ung thu gan vi du nhu ung thu té bao gan hoic
ung thu biéu mb té bao gan (hepatocellular carcinoma-HCC); bénh bach cau, vi
du nhu bénh bach cdu cip tinh nhu bénh bach ciu lympho bao /nguyén bio
lympho cép tinh (ALL), bénh bach ciu tily bao cép tinh (AML); bénh bach cau
man tinh nhu bénh bach cau lympho bao man tinh (CLL), bénh bach cau tdy man
tinh (chronic myeloid leukaemia-CML); hdi chiing r6i loan sinh tiy (MDS); ung thu
da day hodc ung thu biéu mé da day vi du nhu ung thu biéu md tuyén dang nhu,
dang 6ng va mang nhay, ung thu biéu mo t& bao nhan, ung thu biéu mé tuyén vay,
ung thu biéu mo t& bao nhé va ung thu biéu md khéng biét hoa; ung thu té bao
héc t6 vi du nhu ung thu hic td lan trén bé mit da, dang cuc nhd, 4c tinh tai chd
va 4c tinh & ngon chi; ung thu than vi dy nhu ung thu biéu m6 té bao than hoic u
ac tinh & than hodc u Grawitz; ung thu thuc quan hodc ung thu biéu mo thuc quén;
ung thu duong vat; ung thu tuyén tién liét; (vi dy, ung thu tién liét tuyén khang cét
tinh hoan); ung thu ¢ hong hodc ung thu biéu mé hong, vi du nhu ung thu biéu

mo mii hong, ung thu bi€éu m6 vom hong va ung thu bi€u moé dudi hau; u nguyén
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bao vdng mac, ung thu 4&m dao hodc ung thu biéu md 4m dao, u trung biéu mo;
ung thu biéu md hinh dia, ung thu biéu mé tuyén, ung thu biéu mo tai chd, ung
thur té bao héc t6 4c tinh va sarcom; ung thu biéu mé tuyén giap, vi du nhu ung
thu biéu mé tuyén gidp dang nhu, dang nang va dang tay, cling nhu ung thu biéu
md giam biét héa; ung thu biéu mo té bao d4y, ung thu biéu mo biéu bi va ung
thu biéu md hinh dia cua da; u myén uc, ung thu ni€u dao, ung thu cb tir cung,
ung thu biéu mé nang dang tuyén (AdCC), ung thu tuyén thuong than va ung thu
am ho.

Tét hon, cac bénh tdng sinh/ung thu can dugc diéu tri c6 trang thai pS3 chuc
ning va/hodc p53 kiéu hoang dai. p53 chirc ning nghia 13, p53 c6 kha ning lién két véi

ADN va kich hoat sy phién ma ctia cac gen dich.

Céc hop chét méi c6 thé dugc st dung dé phong ngira, diéu tri ngén hogc dai
ngdy cac bénh néu trén, tiry ¥ két hop véi xa tri hodc cac hop chét “d3 biét” khac, vi du
nhu chit kim t& bao hoic chit gy doc t& bao, chét (ic ché ting sinh té bao, chit chdng

tao mach, steroit hodc khang thé.

Céc hop chét c6 cong thirc (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*) ¢6 thé dugc
st dung & dang nhu vay hoic két hop vai cac hoat chét khéc theo sang ché, tily ¥ ciing
Két hop v6i céc hoat chét duoc 1y khéc.

Céc tac nhén diéu tri (= céc hoat chét kim t& bao va/hoic gdy doc té bao) ma cé
thé dugc ding két hop v6i hop chét theo sang ché, bao gdm, nhung khéng bi giéi han
bdi, cdc hormon, chit tuong tu hormon va khang hormon (vi dy, tamoxifen, toremifene,
raloxifene, fulvestrant, megestrol axetat, flutamide, nilutamide, bicalutamide,
aminoglutethimide, cyproterone axetat, finasteride, buserelin axetat, fludrocortisone,
fluoxymesterone, medroxyprogesterone, octreotide), cac cht trc ché men aromataza (vi
du, anastrozole, letrozole, liarozole, vorozole, exemestane, atamestane), cac chét chu
van va dbi khang LHRH (vi du, goserelin axetat, luprolide), cdc chét trc ché yéu t sinh
trudng (yéu td sinh trudng, vi du nhu “yéu t6 sinh trudng xuit phat tir tiéu cau (PDGF)”,
“yéu tb sinh trudng nguyén bao soi (FGF)”, “yéu td sinh trudng néi mé mach (VEGF)”,
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“yéu tb sinh trudng biéu bi (EGF)”, “céc yéu t6 sinh truéng gidng insuline (IGF)”, “yéu
t6 sinh trudng biéu bi nguoi (HER, vi du, HER2, HER3, HER4)” va “yéu t6 sinh trudng
té bao gan (HGF)”), cAc chét irc ché 13, vi du cic khang thé “yéu t6 sinh truong”, khang
thé “thu thé yéu t sinh trudng” va cac chit tic ché tyrosin kinaza, vi du nhu cetuximab,
gefitinib, imatinib, lapatinib, bosutinib va trastuzumab); cic chit khang chuyén héa (vi
du, céc khang folat nhu methotrexate, raltitrexed, chit twong tu pyrimidine nhu 5-
flouracil (5-FU), capecitabine va gemcitabine, purine va chit twong tu adenosine nhu
mercaptopurine, thioguanine, cladribine va pentostatin, cytarabine (ara C), fludarabine);
céc khang sinh khang khéi u (vi dy, anthracyclins nhu doxorubicin, doxil (pegylated
liposomal doxorubicin hydroclorua, myocet (non-pegylated liposomal doxorubicin),
daunorubicin, epirubicin va idarubicin, mitomycin-C, bleomycin, dactinomycin,
plicamycin, streptozocin); cc dAn xuét platin (vi du, cisplatin, oxaliplatin, carboplatin);
cac tdc nhan alkyl héa (vi dy, estramustin, mecloretamin, melphalan, chlorambucil,
busulphan, dacarbazin, xyclophosphamide, ifosfamide, temozolomide, nitrosoureas, vi
du nhur carmustin va lomustin, thiotepa); céc tdc nhan chdng phén bao (vi du, Vinca
alkaloit, vi du nhu vinblastine, vindesin, vinorelbin va vincristine; va cdc taxan nhu
paclitaxel, docetaxel); cac chét trc ché sy hinh thanh mach (vi duy, tasquinimod), cac chét
trc ché tubuline; cac chit trc ché tdng hop ADN (vi du, sapacitabine), cic chét rc ché

PARP, cac chit trc ché topoisomeraza (vi du, epipodophyllotoxins, vi du nhur etoposide
| va etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantrone), cac chét e
ché serine/threonine kinaza (vi du, céc chit trc ché PDK 1, céc chit trc ché Raf, cac chit
trc ché A-Raf, cac chét tic ché B-Raf, c4c chit (tc ché C-Raf, cac chét ttc ché mTOR,
céc chat trc ché mTORC1/2, céc chét e ché PI3K, cac chit tc ché PI3K o, cac chit tc
ché kép mTOR/PI3K, cac chét wrc ché STK 33, cac chét e ché AKT, cac chat e ché
PLK 1, cac chét {rc ché CDK, c4c chat tic ché Aurora kinaza), cac chit trc ché tyrosine
kinaza (vi du, cac chat (rc ché PTK2/FAK), cac chét trc ché twong tac protein protein (vi
du, chit hoat héa IAP, Mcl-1, MDM2/MDMX), cdc chit tc ché MEK (vi du,
pimasertib), cac chét tic ché ERK, céc chét wrc ché FLT3 (vi dy, quizartinib), cac chét
trc ché BRDA4, céc chét tre ché IGF-1R, chét chi van TRAILR2, céc chét e ché Bel-xL,

cac chat rc ché Bel-2 (vi dy, venetoclax), cac chét trc ché Bel-2/Bel-xL, cac chit trc ché
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thy thé ErbB, c4c chit tic ché BCR-ABL, cac chit irc ché ABL, céc chét trc ché Src, chét
tuong tu rapamycin (vi du, everolimus, temsirolimus, ridaforolimus, sirolimus), cac chét
trc ché tdng hop androgen (vi du, abiraterone, TAK-700), cac chit ¢rc ché thu thé
androgen (vi du, enzalutamide, ARN-509), liéu phép mién dich tri liéu (vi du,
sipuleucel-T), cac chét trc ché DNMT (vi dy, SGI 110, temozolomide, vosaroxin), cac
chét wc ché HDAC (vi dy, vorinostat, entinostat, pracinostat, panobinostat), cac chét tc
ché ANG1/2 (vi du, trebananib), cic chit (rc ché CYP17 (vi dy, galeterone), cac dugc
phém xa tri (vi du, radium-223, alpharadin), c4c tac nhan mién dich trj litu (vi du, vacxin
dwa vao poxvirut, ipilimumab, cic chit (rc ché diém kiém soat mién dich) va cac tac
nhén hoa tri liéu khac nhau nhu amifostin, anagrelid, clodronat, filgrastin, interferon,
interferon alpha, leucovorin, rituximab, procarbazine, levamisole, mesna, mitotane,

pamidronate va porfimer.

Céc thanh phan két hop c6 thé khic 1a 2-clodesoxyadenosine,
2-flodesoxycytidine, 2-methoxyoestradiol, 2C4, 3-alethine, 131-I-TM-601, 3CPA,
7-etyl-10-hydroxycamptothecin, 16-aza-epothilone B, ABT-199, ABT-263/navitoclax,
ABT-737, A 105972, A 204197, aldesleukin, alisertib/MLN8237, alitretinoin,
allovectin-7, altretamine, alvocidib, amonafide, anthrapyrazole, AG-2037, AP-5280,
apaziquone, apomine, aranose, arglabin, arzoxifene, atamestane, atrasentan, auristatin
PE, AVLB, AZ10992, ABX-EGF, AMG-479 (ganitumab), AMG-232, AMG-511,
AMG 2520765, AMG 2112819, ARRY 162, ARRY 438162, ARRY-300, ARRY-
142886/AZD-6244 (selumetinib), ARRY-704/ AZD-8330, ATSP-7041, AR-12, AR-42,
AS-703988, AXL-1717, AZD-1480, AZD-4547, AZD-8055, AZD-5363, AZD-6244,
AZD-7762, ARQ-736, ARQ 680, AS-703026 (primasertib), avastin, AZD-2014,
azacitidine (5-aza), azaepothilone B, azonafide, barasertib/AZD1152, BAY-43-9006,
BAY 80-6946, BBR-3464, BBR-3576, bevacizumab, BEZ-235/dactolisib, biricodar
dicitrate, birinapant, BCX-1777, BKM-120/buparlisib, bleocin, BLP-25, BMS-184476,
BMS-247550, BMS-188797, BMS-275291, BMS-663513, BMS-754807, BNP-1350,
BNP-7787, BIBW 2992/afatinib, BIBF 1120/nintedanib, BI 836845, BI 2536, BI
6727/volasertib, BI 836845, BI 847325, BI 853520, BIIB-022, axit bleomycinic,

bleomycin A, bleomycin B, brivanib, bryostatin-1, bortezomib, brostallicin, busulphan,
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BYL-719/alpelisib, CA-4 prodrug, CA-4, cabazitaxel, cabozantinib, CapCell, calcitriol,
canertinib, canfosfamide, capecitabine, carboxyphthalatoplatin, CCI-779, CC-115, CC-
223, CEP-701, CEP-751, CBT-1 cefixime, ceflatonin, ceftriaxone, celecoxib,
celmoleukin, cemadotin, CGM-097, CH4987655/R0O-4987655, clotrianisene,
cilengitide, ciclosporin, CD20 antibodies, CDA-II, CDC-394, CKD-602, CKI-27,
clofarabine, colchicin, combretastatin A4, COT céac chat uc ché, CHS-828, CH-
5132799, CLL-Thera, CMT-3 cryptophycin 52, CPI-613, CTP-37, CTLA-4 monoclonal
antibodies (vi du, ipilimumab), CP-461, crizotinib, CV-247,
cyanomorpholinodoxorubicin,  cytarabine, D 24851, dasatinib, decitabine,
deoxorubicin, deoxyrubicin, deoxycoformycin, depsipeptide, desoxyepothilone B,
dexamethasone, dexrazoxanet, dietylstilbestrol, diflomotecan, didox, DMDC, dolastatin
10, doranidazol, DS-7423, DS-3032, E7010, E-6201, edatrexat, edotreotide, efaproxiral,
eflornithine, EGFR cac chit wrc ché, EKB-569, EKB-509, enzastaurin, elesclomol,
elsamitrucin, epothilone B, epratuzumab, EPZ-004777, ER-86526, erlotinib, ET-18-
OCH3, etynylcytidine, etynyloestradiol, exatecan, exatecan mesylate, exemestane,
exisulind, fenretinide, figitumumab, floxuridine, axit folic, FOLFOX, FOLFOX4,
FOLFIRI, formestane, fostamatinib, fotemustine, galarubicin, gallium maltolate,
ganetespib, gefinitib, gemtuzumab, gemtuzumab ozogamicin, gimatecan, glufosfamide,
GCS-100, GDC-0623, GDC-0941 (pictrelisib), GDC-0980, GDC-0032, GDC-0068,
GDC-0349, GDC-0879, G17DT immunogen, GMK, GMX-1778, GPX-100, gp100-
peptide vaccines, GSK-5126766, GSK-690693, GSK-1120212 (trametinib), GSK-
1995010, GSK-2118436 (dabrafenib), GSK-2126458, GSK-2132231A, GSK-2334470,
GSK-2110183, GSK-2141795, GSK-2636771, GSK-525762A/I-BET-762, GW2016,
granisetron, herceptine, hexametylmelamin, histamine, homoharringtonine, axit
hyaluronic, hydroxyurea, hydroxyprogesterone caproate, HDM-201, ibandronate,
ibritumomab, ibrutinib/PCI-32765, idasanutlin, idatrexate, idelalisib/CAL-101,
idenestrol, IDN-5109, IGF-1R c4c chét e ché, IMC-1C11, IMC-A12 (cixutumumab),
immunol, indisulam, interferon alpha-2a, interferon alpha-2b, pegylated interferon
alpha-2b, interleukin-2, INK-1117, INK-128, INSM-18, ionafarnib, iproplatin,

irofulven, isohomohalichondrin-B, isoflavone, isotretinoin, ixabepilone, JRX-2, JSF-
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154, JQ-1, J-107088, conjugated oestrogens, kahalid F, ketoconazole, KW-2170, KW-
2450, KU-55933, LCL-161, lobaplatin, leflunomide, lenalidomide, lenograstim,
leuprolide, leuporelin, lexidronam, LGD-1550, linezolid, lovastatin, lutetium
texaphyrin, lometrexol, lonidamine, losoxantrone, LU 223651, lurbinectedin,
lurtotecan, LY-S6AKT1, LY-2780301, LY-2109761/galunisertib, mafosfamide,
marimastat, masoprocol, mecloetamin, MEK céac chdt wc ché, MEK-162,
metyltestosteron, metylprednisolone, MEDI-573, MEN-10755, MDX-H210, MDX-
447, MDX-1379, MGV, midostaurin, axit minodronic, mitomycin, mivobulin, MK-
2206, MK-0646 (dalotuzumab), MLN518, MLN-0128, MILN-2480, motexafin
gadolinium, MS-209, MS-275, MX6, neridronate, neratinib, Nexavar, neovastat,
nilotinib, nimesulide, nitroglycerin, nolatrexed, norelin, N-acetylcysteine, NU-7441 06-
benzylguanine, oblimersen, omeprazole, olaparib, oncophage, oncoVEXGM-CSF,
ormiplatin, ortataxel, OX44 antibodies, OSI-027, OSI-906 (linsitinib), 4-1BB
antibodies, = oxantrazole,  oestrogen,  onapristone, palbociclib/PD-0332991,
panitumumab, panobinostat, patupilone, pazopanib, pegfilgrastim, PCK-3145,
pegfilgrastim, PBI-1402, PBI-05204, PD0325901, cac khang thé PD-1 vaPD-L1 (vi du,
pembrolizumab,  nivolumab,  pidilizumab, = MEDI-4736/durvalumab,  RG-
7446/atezolizumab), PD-616, PEG-paclitaxel, paclitaxel 6n dinh bing albumin, PEP-
005, PF-05197281, PF-05212384, PF-04691502, PF-3758309, PHA-665752, PHT-427,
P-04, PKC412, P54, PI-88, pelitinib, pemetrexed, pentrix, perifosine, perillylalcohol,
pertuzumab, pevonedistat, PI3K céac chét trc ché, PI3K/mTOR cac chét vrc ché, PG-TXL,
PG2, PLX-4032/R0O-5185426 (vemurafenib), PLX-3603/R0-5212054, PT-100, PWT-
33597, PX-866, picoplatin, pivaloyloxymetylbutyrate, pixantrone, phenoxodiol O,
PKI166, plevitrexed, plicamycin, axit polyprenic, ponatinib, porfiromycin,
posaconazole, prednisone, prednisolone, PRT-062607, quinamed, quinupristin,
quizartinib/AC220, R115777, RAF-265, ramosetron, ranpirnase, RDEA-119/BAY
869766, RDEA-436, rebeccamycin analogues, receptor tyrosine kinase (RTK) céc chét
tic ché, revimid, RG-7167, RG-7112, RG-7304, RG-7421, RG-7321, RG-7356, RG
7440, RG-7775, rhizoxin, rhu-MAb, rigosertib rinfabate, risedronate, rituximab,
robatumumab, rofecoxib, romidepsin, RO-4929097, RO-31-7453, RO-5126766, RO-
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5068760, RPR 109881A, rubidazone, rubitecan, R-flurbiprofen, RX-0201, ruxolitinib,
S-9788, sabarubicin, SAHA, sapacitabine, SAR-405838, sargramostim, satraplatin, SB-
408075, SB-431542, Se-015/Ve-015, SU5416, SU6668, SDX-101, selinexor, semustin,
seocalcitol, SM-11355, SN-38, SN-4071, SR—27897, SR-31747, SR-13668, SRL-172,
sorafenib, spiroplatin, squalamin, STF-31, axit suberanilohydroxamic, sutent, T 900607,
T 138067, TAE-684, TAK-733, TAS-103, tacedinaline, talaporfin, tanespimycin,
Tarceva, tariquitar, tasisulam, taxotere, taxoprexin, tazarotene, tegafur, temozolamide,
tesmilifene, testosterone, testosterone propionate, tesmilifene, tetraplatin, tetrodotoxin,
tezacitabine, thalidomide, theralux, therarubicin, thymalfasin, thymectacin, tiazofurin,
tipifarnib, tirapazamine, tocladesine, tomudex, toremofin, tosedostat. trabectedin,
TransMID-107, axit transretinic, traszutumab, tremelimumab, tretinoin, triacetyluridine,
triapine, triciribine, trimetrexate, TLK-286TXD 258, tykerb/tyverb, urocidin, axit
valproic, valrubicin, vandetanib, vatalanib, vincristine, vinflunine, virulizin,
vismodegib, vosaroxin, WX-UK1, WX-554, vectibix, XAV-939, xeloda, XELOX, XL-
147, XL-228, X1.-281, XL-518/R-7420/GDC-0973, XL-765, YM-511, YM-598, ZD-
4190, ZD-6474, ZD-4054, ZD-0473, ZD-6126, 7ZD-9331, ZDI839, ZSTK-474,

zoledronat va zosuquidar.

Dic biét dugc wu tién 14 cac phuong phép didu tri va cac st dung trong v hoc
bao gdm viéc str dung hop chét (I) theo sang ché két hop véi cac tac nhan mién dich tri
liéu, vi du, c4c chit tc ché diém kiém soét bao gém cac tac nhan khéng PD-1 va khéng
PD-L1 (vi du nhu pembrolizumab, nivolumab, pidilizumab, MEDI-4736/durvalumab
va RG-7446/atezolizumab) va tdc nhan khang LAG3. Do d6, mdt khia canh cia sidng
ché boc 16 cac phuong phap didu tri va cac sir dung trong y hoc bao gdm viée sir dung
hop chét (I) theo sang ché két hop vdi tac nhan khang PD-1 hodc khang PD-L1 (vi du
nhu pembrolizumab, nivolumab, pidilizumab, MEDI-4736/durvalumab va RG-
7446/atezolizumab). Khia canh khéc theo sdng ché md ta phwong phap diéu tri va cac
sir dung trong y hoc bao gdm viéc str dung hop chit (I) theo sang ché két hop véi tac
nhan khang LAG3. Khia canh khac theo sang ché mé ta phuong phép diéu tri va cac sir
dung trong y hoc bao gdm viéc sir dung hop chét (I) theo sang ché két hop véi tic nhan
khang PD-1 va tidc nhan khang LAG3.
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Ché phim thich hop bao gdm vi du vién nén, vién tron, vién nang, dang dan dit,
vién ngdm, vién ngdm det, dung dich — dic biét 1a dung dich tiém (dudi da, tinh mach,
trong co) va dich truyén (c6 thé tiém) — cbn ngot, xi-rd, vién nhén, nhii twong, bot xong
hoic c6 thé phan tan duge. Lugng (cac) hop chat c6 hoat tinh dwoc 1y cAn phai ndm
trong khoang tir 0,1 dén 90% trong lugng, t6t hon tir 0,5 dén 50% trong luong so véi
toan bo ché phém, tuc 14, voi lugng da dé dat duoc khoang lidu luong x4c dinh dudi

day. Néu cin, liéu luong d3 dinh c6 thé dugc ding vai lan trong mot ngay.

Vién nén thich hop co thé thu duoc, vi du, bﬁng cach két hop (céc) hoat chit véi
c4c thanh phan d3 biét, vi du chat pha lodng tro nhu canxi cacbonat, canxi phosphat hoidc
lactoza, cAc chat phan hily nhu tinh bt ngd hoic axit alginic, cac chit két dinh nhu tinh
bt hodc gelatin, chét 1am tron nhu magie stearat hodc bot talc, cac tAc nhan dé 1am cham
gidi phéng, nhu carboxymetyl xenluloza, xenluloza axetat phtalat, hodc pol)/fvinyl
axetat, cdc chit mang, cht phu gia, chit hoat dién. Vién nén ciing c6 thé bao gdm nhiéu
16p.

Do d6, vién nén boc c6 thé duogc didu ché béng cach boc cac 161 dugc tao ra theo
cach tuong tu nhu vi€én nén béng céc chit thong thudng dugce sir dung dé boc vién nén,
vi du colidon hoic senlac, gdm arabic, bot talc, titan dioxit hodc dudong. Pé dat duoc su
giai phong chim hoic ngin chin kha ning khong twong hop, 16i ciing c6 thé bao gém
nhiéu 16p. Tuong tu, 16p boc vién nén c6 thé bao gdm nhidu 16p dé dat duoc su giai

phong chdm, c6 theé sir dung céc ta dugc néu trén doi vai vién nén.

Xi-r6 hodc con ngot chira cac hoat chét hodc td hop ctia chiing theo sang ché c6
thé chira thém chit lam ngot nhur sacarin, xyclamate, glyxerol hodc dudng va chét ting
vi, vi du, chét tao vi nhu vanillin hodc chét chiét cam. Chung ciing c6 thé chua cac chét
phu gia hoic chit 1am dic huyén phi nhu natri cacboxymetyl xenluloza, chit tao 4m vi
du nhu san phidm ngung ciia cic ruou béo véi etylen oxit, hodc chit bao quan nhu

p-hydroxybenzoat.

Céac dung dich ti€ém va truyén duoc diu ché theo cach thong thuong, vi du, vaoi
viéc bd sung tac nhan dang truong, chit bio quan nhu p-hydroxybenzoat, hodc chét 1am

on dinh nhu cdc muoi kim loai ki€m cua axit etylendiamin tetraaxetic, tiy y st dung cac
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chét tao nhii hoa va/hodc chét phén tan, trong khi néu nuée duge st dung lam chét pha
loding, vi du, dung méi hitu co tiy ¥ ¢6 thé duoc sir dung 1am céc tac nhan solvat héa
hodc céc chit tro gitp hoa tan, va dugc chuyén vao trong céc lo tiém hodc 6ng tiém hoac

chai truyén.

Vién nang chira mdt hodc nhiéu hoat chét hoic hdn hop ctia cac hoat chét c6
thé, vi du dugc didu ché b?mg cach tron két hop hoat chét véi cac chét mang tro nhu

lactoza hoac sorbitol va dong goéi chung thanh vién nang gelatin.

Vién dan dac thich hop c6 thé dugc tao ra, vi du bé‘mg cach tron két hop véi cac
chit mang dwoc cung cdp cho muc dich ndy nhu chit béo trung tinh hoic

polyetylenglycol ho#c cic din xuit ciia chiing.

T4 duoc ma c6 thé duoc sir dung bao gdm, vi du, nudc, cic dung mdi hitu co
dugc dung nhu parafin (vi du, cac phan doan dau mo), déu thuc vat (vi dy, diu cta céac
loai cay than ct hoic diu ving), cac rugu don chiic hodc da chuc (vi du, etanol hodc
glyxerol), cac chit mang, vi du nhu céc bot khoéang tu nhién (vi du, kaolin, dat sét, bot
talc, da phén), cac bot khoang téng hop (vi du, axit silicic d§ phan tan cao va silicat),
duodng (vi du, dudng mia, lactoza va glucoza), cic chit nhii héa (vi du, lignin, nuwdc thai
sulphit, metylxenluloza, tinh bdt va polyvinylpyrolidon) va céc chét 1am tron (vi du,

magie stearat, bdt talc, axit stearic va natri lauryl sulphat).

Ché phim duoc ding bang cic phuong phap thong thuong, t6t hon 1a qua duong
miéng hozc qua da, t6t nhat 1a qua duong miéng. Pé ding theo dudng miéng, di nhién
vién nén c6 thé chira, ngoai cac chit mang néu trén, cac chat phu gia nhu natri Xitrat,
canxi cacbonat va dicanxi phosphat cling v6i cac cht phu gia khac nhu tinh bét, t6t hon
13 tinh bot khoai tay, gelatin va twong tir. Ngoai ra, cac chat 1am tron nhu magie stearat,
natri lauryl sulphat va bot talc c6 thé duogc sir dung ddng thoi trong qua trinh tao vién
nén. Trong trudng hop huyén phil nudc, cac hoat chit c6 thé duoc két hop voi cac chét

dieu vi hodc chat tao mau khac nhau ngoai cac ta dugc néu trén.

Dé ding qua dudng ngoai tiéu hoa, c6 thé sir dung dung dich chira hoat chit véi

chit mang l6ng thich hop.
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Khoang liéu lwong cia cic hop chit c6 cong thirc (I), (Ta), (Ib), (Ic), (Ia*), (Ib*)
hodc (Ic*) c6 thé 4p dung mdi ngay théng thudng nim trong khoang tir Img dén

2000mg, t&t hon tir 50 &&n 1000mg, t6t hon nita tir 100 dén 500mg.

Lidu lugng d& sir dung theo dudng tinh mach nim trong khoang tir Img dén

1000mg mbi gid, t6t hon tir 5Smg va 500mg mdi gid.

Tuy nhién, d6i khi co6 thé str dung vuot ra ngoai khoang lidu luong da dinh, tuy
thudc vao thé trong, duong ding, dap tmg riéng biét voi thube, ban chit ctia ché phim
ctia n6 va thoi gian hoic khoang cach ma thude duge ding. Do d6, trong mdt s6 trudong
hop, c6 thé bao dam ddy da khi st dung luong it hon lugng t6i thiéu néu trén, trong khi
& nhimg trudng hop khéc, cin phai vuot trén gidi han trén. Khi duge dung véi luong
16n, nén chia ching thanh nhiéu liéu nho @ ding trong ngay.

Céc vi du phéi ché tiép theo day minh hoa cho sang ché khong 1am gi6i han
pham vi bao hd ciia sang ché (hoat chit trong tit ca cac vi du 12 hop chét theo cac cong

thire (I), (Ta), (Ib), (Ic), (Ia*), (Ib*) hoic (Ic*)):

Vi du vé dugc phim

A) Vién nén trong mdi vién
hoat chét 100mg
lactoza 140mg
tinh bdt ngd 240mg
polyvinylpyrolidon 15mg
magie stearat Smg
500mg

Hoat chit da nghién min, lactoza va mét lugng tinh b6t ngd dugce tron véi nhau.
Hbn hop nay dugc sang, tiép theo, lam 4m bang dung dich chira polyvinylpyrolidon
trong nudc, nhao, tao hat uwdt va séy. C4c hat, tinh bot ngd va magie stearat con lai duoc
sang va tron v&i nhau. Hn hop nay duoc nén d tao ra vién nén c6 hinh déng va kich

thudce thich hop.

-352-



B) Vién nén
hoat chét
lactoza
tinh bt ngd
microcrystalline xenluloza
polyvinylpyrolidon
tinh bdt natricarboxymetyl

magie stearat

33547

trong mdi vién
80mg

55mg

190mg

35mg

15mg

23mg

2mg

400mg

Hoat chat da nghién min, mot lwrong tinh bdt ngd, lactoza, xenluloza vi tinh thé

va polyvinylpyrolidon dugc trén véi nhau, hdn hop nay duge sang va xi Iy bang tinh

bdt ngd con lai va nudc d€ tao ra hat s€ dugc say khd va sang. Tinh bt

natricarboxymetyl va magie stearat dugc bd sung vao va tron va hdn hop nay duge nén

dé tao ra vién nén c6 kich thude thich hop.

) Vién nén
hoat chét
lactoza
microcrystalline xenluloza

magie stearat

trong moi vién

25mg
50mg
24mg
Img

100mg

Hoat chét, lactoza va xenluloza duoc tron két hop véi nhau. Hén hop duoc sang,

sau d6 dugc tao 4m béng nudc, tao hat, tao hat udt va séy kho hodc tao hat kho hodc

truc tiép hdn hop cudi cling véi magie stearat va duoc ép hanh vién nén c¢6 hinh dang va

kich thudce thich hop. Khi tao hat uét, lactoza hoac xenluloza thém va magie stearat

duge bd sung va hén hop dugc €p dé tao ra vién nén c6 hinh dang va kich thudc thich

hop.
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D) Dung dich éng tiém

hoat chét 50mg
natri clorua 50mg
nuée dé tiém SmL

Hoat chét dugc hoa tan trong nude & chinh d6 pH ctia né hodc tuy y & do pH=5,5
dén 6,5 va natri clorua dugc bd sung vao dé tao déng truong. Dung dich tao ra duogc loc
dé khong con chét gay sét va dich loc dugc chuyén trong didu kién vo tring vao dng
thudc tiém, tiép theo, tiét tring va bit kin bing cach gin kin. Ong thubc tiém nay chira

5mg, 25mg va 50mg hoat chét.
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YEU CAUBAO HQ

1. Hop chét c6 cong thirc (I):

trong do:

R! 12 nhém, tiry ¥ dugc thé bing mot hodc nhidu RY! va/hodc Re! gidng hodc khac nhau,

duoc lua chon tir nhém bao gém Cialkyl, Caalkenyl, Ca6alkynyl, Ci.shaloalkyl, Cs.

7xycloalkyl, Cs7xycloalkenyl, Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot RP dwoc lwa chon doc lap tir nhém bao gdm -OR®, -NRC'RC,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR®R®!, -S(0)2R®!, -S(0)NR*'R!,
-NHC(O)R®!, -N(Cj.4alkyl)C(O)R®! va phén tir thé hoa tri hai =0, trong khi =O c6
thé duy nhét 12 phan tir thé trong c4c hé vong khéng thom;
mdi mot R°! ddc l4p v6i nhau 13 hydro hoic nhém, tiy y dugc thé béng mot hodc
nhiéu RY va/hodc R°! gidng hoic khac nhau, duoc Iya chon tir nhém bao gdém Ci.
salkyl, Cs.salkenyl, Casalkynyl, Ci.shaloalkyl, Cs.sxycloalkyl, Cs.rxycloalkenyl,
Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot R dwoc lya chon doc lap tir nhém bao gdbm -OR®!, -NRSR®!,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NRC'R®!, -S(0)2R®!, -S(0),NR®'R¢!,
-NHC(O)R®!, -N(Cialkyl)C(O)R®! va phan tir thé héa tri hai =0, trong khi =0 c6
thé duy nhét 13 phan tr thé trong cac hé vong khong thom;
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mdi mot R®! ddc lap véi nhau 13 hydro hodc nhém, tiy ¥ duge thé béng mot hoac
nhiéu R? va/hoic Re! gidng hodc khac nhau, dwoc lua chon tir nhém bao gdém Ci.
salkyl, Ca.salkenyl, Cyealkynyl, Cishaloalkyl, Cs.sxycloalkyl, Cassxycloalkenyl,
Cs-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mdét RT duoc lwa chon doc lap tir nhém bao gdm -ORE!, -NRe'Rel
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR&'R#!, -S(O)2R#!, -S(0),NR&'Re!,
-NHC(O)R#!, -N(C14alky])C(O)Re! va phén tir thé hoa tri hai =0, trong khi =0 c6
thé duy nhat 13 phan tir thé trong cac hé vong khong thom;
mdi mot Re! duge lwya chon doc 14p tir nhém bao gdm hydro, Ci-salkyl, Ca-6alkenyl,
Czrsalkynyl, Cishaloalkyl, Cs.7xycloalkyl, Csrxycloalkenyl, Ce-j0aryl, heteroaryl 5-
10 canh va heteroxyclyl 3-10 canh;
mot trong sd cac gbe R? va R3tlr nhém bao gdmla hydro va gdc con lai dugc lwa chon tir
phenyl va heteroaryl 5-6 canh, trong d6 phenyl va heteroaryl 5-6 canh néu trén tuy y
duogc thé bang mot hodc nhidu R* va/hoic R gibng hodc khac nhau;
mdi mét R dwoc lwa chon doc 1ap tir nhém bao gdm -OR®2, -NR%R%Z,

halogen, -CN, -C(O)R%, -C(O)OR%, -C(O)NRR%2, -S(0)2R%2, -S(0):NR“R2,
-NHC(O)R® va -N(Cj.4alkyl)C(O)R2 tir nhém bao gdmtir nhém bao gém

mdi mdt R doc 1ap véi nhau 14 hydro hodc nhém duge lua chon tir nhém bao gém
Ciealkyl, Casalkenyl, Ca.salkynyl, Cichaloalkyl, Cs.¢xycloalkyl, Csexycloalkenyl,
phenyl, heteroaryl 5-6 canh va heteroxyclyl 3-7 canh;

A duogc lua chon tir nhom bao gém phenyl va heteroaryl 5-6 canh néu F 1 cacbon hoic
A 1 heteroaryl 5-6 canh chira nito néu F 12 nito;
mdi mot R* duoc lwa chon doc l4p tir nhom bao gdm R** va R,

mdi mot R* doc 1ap voi nhau 13 nhém, tuy y duoc thé bing mét hodc nhiéu R
va/hodc R% giéng hodc khac nhau, dugc lya chon tir nhoém bao gém Crsalkyl, Ca-
¢alkenyl, Casalkynyl, Cihaloalkyl, Cssxycloalkyl, Cssxycloalkenyl, Cs.10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
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mdi moét R* dwoc lwa chon doc lap tir nhém bao gébm -OR%, -NR%R%,

halogen, -CN, -C(O)R%, -C(O)OR%, -C(O)NR*R¥, -C(O)NR&OR%, -S(O),R*,

-S(O)NR¥“R%, “NHSO,R*, N(Ci4alkyl)SO,R, “NHC(O)R*
va -N(C1.4alkyl)C(O)R*;

mdi mot R* ddc 14p v6i nhau 1 hydro hosic nhém, tiy ¥ duoc thé béng mot hodc
nhiéu R¥ va/hoic R gidng hoic khac nhau, dugc lya chon tir nhém bao gém Ci-
salkyl, Cs.salkenyl, Caealkynyl, Cisghaloalkyl, Cs.sxycloalkyl, Cassxycloalkenyl,
Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi moét R dwoc lwa chon doc lap tr nhém bao gdm -OR®, -NR%“R%,

halogen, -CN, -C(O)R®*, -C(O)OR%, -C(O)NR#R%, -C(O)NREOR%, -S(O)R*,
-S(O)NR¥R%, -NHC(O)R va -N(C14alkyl)C(O)R*;

mdi mot R** ddc lap v6i nhau 14 hydro hodc nhém, tiy ¥ dugc thé béng mot hodc
nhiéu R® va/hoic Re* gidng hoidc khac nhau, duoc lya chon tir nhém bao gdm Ci.
salkyl, Casalkenyl, Casalkynyl, Cishaloalkyl, Cs.ixycloalkyl, Cas.7xycloalkenyl,
Cs-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi mét R® dugc lya chon doc 1ap tir nhém bao gbm -OR#, -NRERE

halogen, -CN, -C(O)R#, -C(O)OR#", -C(O)NR#R#, -C(O)NR#OR#, -S(0),R¥,
-S(O):NR#R#, -NHC(O)R#* va -N(C1.4alkyl)C(O)R¥;

mdi mot R&* duoc lya chon ddc 1ap tir nhém bao gdm hydro, Cisalkyl, Cz-salkenyl,
Cz-salkynyl, Cighaloalkyl, Cssxycloalkyl, Cs.7xycloalkenyl, Ce-10aryl, heteroaryl 5-
10 canh va heteroxyclyl 3-10 canh;

rlasd nguyén 0, 1, 2 hodc 3;
n 13 s6 nguyén 1 hodc 2;

mdi mot R7 duogc lwa chon doc 1ap tir nhém bao gébm halogen, Cialkyl, -CN,
Cihaloalkyl, -OCi4alkyl va -OCihaloalkyl;

qla sb nguyén 0, 1, 2 hodc 3;

W,XvaYla-CH=
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v6i didu kién hydro trong mdi mot —CH= c6 thé duoc thay thé bing phén tir thé R7 néu
c6 mit ;

V 12 oxy hoac luu huynh;

D 1a nito, E 14 cacbon va F 1a cacbon; hodc

D 1a cacbon, E la nito va F 1a cacbon; hoic

D 1a cacbon, E la cacbon va F 1a nito;

hoic mudi cta né.

2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc (Ia) hodc (Ib) hoic (Ic):

(R%), (R%),

(la)

hodc muoi cua hgp chat nay.

3. Hop chét theo diém 2, trong d6 hop chit nay c6 cong thue (Ia*) hoic (Ib*) hodc (Ic*):

(R%), (R%),

khong

, Khong
46 ximg

doi ximg N“&/N

-358-



33547

hodc mudi ctia hop chét nay.

4. Hop chét theo diém bt ky trong s6 cic diém néu trén, trong d6:

R! 1a nhém, tiy ¥ dwoc thé bing mot hoic nhiéu R®! va/hodc R gidng hogc khac nhau,
duoc lua chon tir nhém bao gém Ci-salkyl, Casalkenyl, Caalkynyl, Ci.shaloalkyl, Cs.
sxycloalkyl, Cs4-7xycloalkenyl, Ce.10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;
mdi mot R dugc lwa chon doc lap tir nhém bao gdm -OR®!, -NRCR®,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR®!R, -S(0)2R, -S(0)2NR'R*!,
-NHC(O)R®! va -N(C;4alkyl)C(O)R®!;

mdi mot R¢! doc 14p véi nhau 1a hydro hodc nhém, tuy y duge thé béng mot hodc
nhidu R va/hodc R®! gibng hoic khéc nhau, dugc lwa chon tir nhém bao gdm Ci.
alkyl, Ca.ealkenyl, Czsalkynyl, Cishaloalkyl, Cssxycloalkyl, Ca.7xycloalkenyl,
Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi moét RY dugc lwa chon doc 1ap tir nhém bao gdm -OR®!, -NRCR®,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR®'R®, -S(0)2R®!, -S(0)2NRIR!,
-NHC(O)R®! va -N(Ci4alkyl)C(O)R®!;

mdi mét Re! doc 14p v6i nhau 14 hydro hodc nhém, tiy y dugc thé bang mét hosc
nhidu R va/hoic Re! gibng hodc khac nhau, dugc lya chon tir nhém bao gdm Ci.
¢alkyl, Caealkenyl, Ci.ealkynyl, Cishaloalkyl, Cs.xycloalkyl, Cas.sxycloalkenyl,
Ce-10aryl, heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi mot R dugc lya chon doc lap tir nhém bao gébm -ORS!, -NReRe!,
halogen, -CN, -C(O)Rg!, -C(O)OR#!, -C(O)NR#'R8!, -S(O):R#!, -S(O),NR&'R¢!,
-NHC(O)R®! va -N(C;alkyl)C(O)R#!;

mbi mét R&! duge lua chon ddc lap tir nhém bao gém hydro, Ci.salkyl, C2salkenyl,
Ca-galkynyl, Ci-shaloalkyl, Cs.7xycloalkyl, Cs.7xycloalkenyl, Ce-10aryl, heteroaryl 5-
10 canh va heteroxyclyl 3-10 canh;

hozc mudi ctia no.

5. Hop chét theo diém 1, trong d6:

-359-



33547

mdt trong s6 R? va R3 14 hydro va gbc con lai dugc lya chon tir nhém bao gdm phenyl
va heteroaryl 5-6 canh, trong d6 phenyl va heteroaryl 5-6 canh néu trén tity y dugc thé
béng mot hodc nhiéu phﬁn tir thé giéng hodc khéac nhau duoc lua chon tir nhém bao
gbm -OC.¢alkyl, halogen, Ci.alkyl va Ci-shaloalkyl;

hoic mudi ca noé.

6. Hop chit theo diém bét ky trong s6 céc diém néu trén, trong do:

R3 12 hydro;

hodc mubi cta noé.

7. Hop chét theo diém bt ky trong s6 cac diém néu trén, trong do:

A duoc luya chon tir nhém bao gém phenyl va heteroaryl 5-6 canh néu F 13 cacbon hoic
A 14 heteroaryl 5-6 canh chira nito néu F 1 nito;

mbi ﬁl(f)t R* duoc Iwa chon doc 1ap tir nhém bao gdm R* va RP;

mdi mot R* dbc 14p v6i nhau 1a nhém, thy v duge thé bing mét hodc nhiu R
va/hoic R giéng hoic khéc nhau, dugc lya chon tir nhém bao gdm Cisalkyl, Co-
salkenyl, Czsalkynyl, Ci¢haloalkyl, Cs.7xycloalkyl, Cs7xycloalkenyl, Ce-10aryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

mdi m6t R duoc lwa chon doc 1ap tir nhém bao gdm -OR®, -NR“R%,

halogen, -CN, -C(O)R%, -C(O)OR*, -C(O)NR¥R%, -C(O)NHOR®, -S(O):R%,

_S(0)NR#R*, -NHSO2R%, -N(Cialkyl)SO,R™, -NHC(O)R®
va -N(Cr4alkyl)C(O)R%;

mdi mot R ddc 14p v6i nhau dugce lwa chon tir nhém bao gém hydro, Ci.salkyl,
Caalkenyl, Casalkynyl, Cighaloalkyl, Cszxycloalkyl, Cs.7xycloalkenyl, Cs.joaryl,
heteroaryl 5-10 canh va heteroxyclyl 3-10 canh;

r 12 s6 nguyén 0, 1, 2 hoic 3;
hoac muo6i cua nd.

8. Hop chét theo diém bt ky trong sd cic diém néu trén, trong d6:
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A cling v&i r phan tir thé R* 12

R® duoc lua chon tir nhom bao gém hydro, Ci.salkyl, -OCj.salkyl,
halogen, -CN, -C(O)OH, -C(O)OC1.salkyl, -C(O)NH2, -C(O)NHC:.
galkyl, -C(O)N(Ci.salkyl): va -S(O)2Ci-salkyl;

R® dugc lwa chon tir nhém bao gdm hydro, Cialkyl, -OC1.alkyl,
halogen, -CN, -C(O)OH, -C(0)OCh.salkyl, -C(O)NH, -C(O)NHC:.
galkyl, -C(O)N(Ci.salkyl)2 va -S(O)Ci-salkyl;

R!% duwoc lua chon tir nhém bao gém hydro, Ci-salkyl, -OCi.salkyl,
halogen, -CN, -C(O)OH, -C(O)OCi.salkyl, -C(O)NHz, -C(O)NHC:-
salkyl, -C(O)N(Ci-salkyl)2 va -S(O)2Ci-salkyl;

véi didu kién it nht mot trong sé R® dén R'© nhung khéng phai tt ca R® dén R 1a
hydro;

hodic mudi cua né.

9. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong do:
mdi mdt R7 doc 14p 13 halogen hoic -CN va q 1 1 hodc 2;

hodic mubi ctia né.

10. Hop chét theo diém bét ky trong s céc diém néu trén, trong d6 hop chét ndy dugc

Iya chon tir nhém bao gém:
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Ta-25
L
¢l ﬁ Khéng
d8i xnlng
o OH
[a-27
[a-28

Khéng
461 xlng
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Ia-29
cl ﬁ Khong
d5i ximg
Ia-30
Ia-32
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Ia-33
Ia-34
ci ﬁ Khong
451 ximg
Ta-35
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Ia-36

Ia-38

Ta-40
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Ta-50

Ta-55

Ia-56

hodc muoi cua nd.

11. Hop chét theo diém 10, trong d6 hop chét niy c6 cong thic:
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Ia-25

cl N

H Khing
481 xang
5

12. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:

[a-27

Ta-28

Cl

Khéng
d6i ximg

H

14. Hop chit theo diém 10, trong d6 hop chét nay c6 cong thirc:
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Ta-29

ﬁ Khong
481 ximg

S

15. Hop chét theo diém 10, trong d6 hop chit nay c6 cong thirc:

Ia-30

cl N

H Khing
361 ximg

>

16. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:

Ta-32

Khong
déi xlng

17. Hop chét theo diém 10, trong d6 hop chét ndy cé cong thirc:

-368-




33547

Ta-33

Khing
45 xing

S

18. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thuc:

Ta-34

Ta-35

g Khéng
461 xtimg

>

20. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thuc:
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Ia-36

Ia-38

Cl g Khéng

451 xtng

22. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:

Ta-40

Khong
481 xlmg

23. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:
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Ta-50

y N ’\
O

Cl ' ﬁ Khéng
461 xtmg

24. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:

Ia-55

Khéng
461 ximg

25. Hop chit theo diém 10, trong d6 hop chit nay c6 cong thirc:
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26. Mubi dugc dung ctia hop chit theo diém bét ky trong s6 cac diém tir 11 dén 25.

27. Dugc phim chira it nhit mot hop chét theo diém bt ky trong s6 cac diém tir 1 dén
25 hoic mudi dugce dung cia hop chét nay va chit mang dugc dung.

28. Dugc phdm chtra hop chét theo diém bét ky trong sb cac diém tir 1 dén 25 hoic
mudi duoc dung ciia hop chét nay va it nhét mot chit c6 hoat tinh kim té bao va/hoic

gay doc té bao khac.
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