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HOP CHAT KHANG VIRUT VA DUGC PHAM CHUA HOP CHAT NAY

(57) Sang ché& dé xuat (a) hgp chdt khdng virut va mu6i clia né, (b) quy trinh diéu

ché hgp chét nay va mudi clia nd, hitu ich dé tc ché virut viém gan c (Hepatitis c

Virus - HCV) va (¢) dugc pham chia hgp chét nay hodc muéi ctia né. Sang ché

con mo ta (d) cdc chat trung gian hitu ich dé diéu ché hop chat theo séng ché va

muodi clia n6 va (e) phuong phap st dung hop chat theo sdng ché hoic mudi cha

n6 va dugc phdm chita hgp chat nay.
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Linh vie ky thuit dwoc dé cap

Sang ché d& xuét (a) hop chit khang virut va mudi cia né, (b) quy trinh didu
ché hop chét nay va mudi cia no, hitu ich dé wc ché virut viem gan C (Hepatitis C
Virus - HCV) va (c) dugc phdm chira hop chit nay hosic mubi cia n6. Sang ché con
md t4 (d) cAc chét trung gian hitu ich dé didu ché hop chit theo sang ché va mubi cia
né va (e) phuong phap sir dung hop chét theo sang ché hoic mudi cia né va dugc

phim chira hgp chit nay.

Tinh trang ky thuit ciia sang ché

Viém gan C 13 bénh nhiém virut & trong m4u do virut hudéng gan giy ra dugc
goi 1a HCV. Pén nay d biét it nhét 6 kiéu gen HCV khéc nhau (v6i nhiéu kidu phu
trong mdi kiéu gen). O Béic My, kidu gen HCV 1a chiém wu thé, tiép theo 1a kidu gen
HCV 1b, 2a, 2b, va 3a. O My, kiéu gen HCV 1, 2, va 3 12 phd bién nhét, v6i khoang
80% ctia s6 bénh nhan viém gan C ¢6 kiéu gen HCV 1. G chau Au, kidu gen HCV 1b
chiém uu thé, tiép theo 12 kiéu gen HCV 2a, 2b, 2c, va 3a. Kiéu gen HCV 4 va 5 dugc
tim thdy chi yéu chi & chau Phi. Nhu dugc mé ta dudi ddy, kidu gen HCV cia bénh
nhan 13 yéu t6 quan trong v& mit 14m sang dé xéc dinh kha néng dap tng ctia bénh
nhan véi liéu phap didu tri va khoang thoi gian cén thiét cho liéu phéap didu tri nay.

Nhidm HCV c6 thé gy ra viém gan (bénh viém gan) ma thudng 13 khong c6
triéu ching, nhung nay sinh tir viém gan man tinh c6 thé dan dén xo gan (seo xo gan),
ung thu gan, va/hoic suy gan. T6 chirc Y t& Thé gidi wéc tinh ring khoang 170 triéu
ngudi trén toan thé gi6i bi nhiém HCV man tinh, va khoang tir 3 dén 4 triéu nguoi
trén toan thé gidi bi nhiém méi mdi ndm. Theo Trung tdm Kiém so4t va Phong ngira
bénh Hoa Ky, khoang 4 triéu ngudi & M§ bi nhiém HCV. Viéc nhiém ddng thoi HCV
v6i virut suy giam mién dich & ngudi (human immunodeficiency virut - HIV) 13 phd
bién, va ty 18 nhim HCV trong s cac bénh nhan duong tinh véi HIV cao hon.

Kha ning co thé ty diét sach virut viém gan C 13 rat nhd, nhung phan 16n bénh

nhan méic viém gan C man tinh s&€ khong tiéu diét sach dugc virut nay ma khong diéu
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tri. C4c chi din cho viéc diéy tri théng thuong 14 bao gdm viée xac dinh nhidm HCV
va tién hanh c4c thir nghiém churc ning gan bit thuong lién tuc. C6 hai ché 3o didu tri
ma chu yéu duogc sir dung dé diéu trj viém gan C: don tri lidu (béng cach sir dung chét
interferon — ¢ dang interferon dugc pegyl hoa cé tac dung “théng thudong” hodc co tac
dung kéo dai) va liéu phép didu tri két hop (bing cach sir dung hoat chét interferon va
ribavirin). Interferon, ma dugc tiém vio trong mau, hoat dong bang cach tao dap ung
mién dich véi HCV; va ribavirin, ma dugc dung qua duong miéng, duoc tin 1a hoat
dong bang cach ngin can sy sao chép HCV. Khi sir dung mot cach riéng r¢, ribavirin
khong rc ché hiéu qua cac mirc HCV, nhung hdn hop cua interferon/ribavirin hitu
hiéu hon dung interferon riéng r&. Thong thuong, viém gan C dugc diéu tri bing hdn
hop cua interferon alpha dugc pegyl hda va ribavirin trong khoang thoi gian 24 hodc
48 tudn, phu thudc vao kiéu gen HCV.

Muc dich ctia viéc diéu trj 13 duy tri d4p Gng véi virut — nghia 1a HCV khong
thé do dugc trong méu sau khi hoan thanh viéc diéu tri. Sau khi diéu tri b%mg hdn hop
cua interferon alpha dugc pegyl hoa va ribavirin, ty 1€ chita khoi dugc duy tri (dap
Gtng v6i virut duge duy tri) 12 khoang 75% hodc cao hon dbi véi ngudi c6 kiéu gen
HCV 2 va 3 trong 24 tudn diéu tri, khoang 50% dbi v6i ngudi ¢6 kiu gen HCV 1
trong 48 tudn diéu tri, va khoang 65% & ngudi c6 kiu gen HCV 4 véi 48 tudn didu tri.

Viée didu tri c6 thé gdy ra nhiéu tac dung phu déi véi co thé, dac biét 1a dbi véi
nhitng bénh nhan c6 tién sir lam dung thubc hodc rugu, boi vi ca interferon va
ribavirin déu c¢6 nhidu tac dung phu. Céc téc dung phu thong thuong cia interferon
bao gém triéu chimg giéng ciim, cuc mét moi, budn ndn, mat sy ngon mi¢ng, cac van
dé vé tuyén giap, lugng dudng mau cao, rung tdc, va céc kich Ung da & vi tri ti€ém. Cac
tac dung phu nghiém trong c6 thé xay ra dbi véi interferon bao gdm chimg rdi loan
tam than (vi du, hanh vi ty t), c4c van d& v& tim (vi dy, con dau tim, huyét ap thip),
su t6n hai co quan bén trong khac, cac vin d& v& mau (vi dy, sb lwong mau nim trong
gia tri thip nguy hiém), va bénh ty mién méi hodc trdm trong hon (vi du, viém khép
dang thip). Cac tac dung phu cia ribavirin bao gbm thiéu mau, mét méi, tinh d& kich
thich, ching phat ban & da, nghet mili, viém xoang, va ho. Ribavirin ¢6 thé ciing gay
ra cac khiém khuyét khi sinh, vi vay bénh nhan nit va ban tinh ctia bénh nhan nam can

phai tranh c6 thai trong qua trinh diéu trj va trong 6 thang sau do.

-3-
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Mot sb bénh nhan khong hoan thanh viéc diéu tri do cac tac dung phu nghiém
trong dugc dé clp & trén; cac bénh nhan khac (ngudi khong dap (mg) tiép tuc c6 mirc
HCV do duge dit dugc didu tri; va ¢ cac bénh nhan khac (ngudi bi tai phat) virut
dudng nhu duge tiéu diét sach trong qué trinh diéu tri, nhung virut d6i khi quay tré lai
sau khi két thuc ché do diéu tri. Do d6, vAn ¢6 nhu ciu dbi véi dugc phém va phuong
phéap diéu tri khac (duoc st dung Két hop v6i, hodc thay cho, hoat chét interferon

va/hogic ribavirin) dé ngan can sy tién trién ctia sy pha huy gan tr bénh viém gan C.

Ban chit k§ thuét ciia sang ché
Do d6, muc dich cta sang ché 1a d& xuét quy trinh diéu ché hop chit N-(6-(3-
tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-

yl)metansulfonamit (hgp chét (A)), va mubi cua né.

oﬁfc

N

(A)

Cu thé, sang ché dé xuit quy trinh diéu ché N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit  (hop
chét (A)) hodc mubi cia no, trong d6 quy trinh bao gdm budc sulfonamit héa sulfonat
(hop chét (5)).

Ria

Sang che cling d€ xuat hgp chat (5a) va mudi cia no.
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Sang ché ciing d& cap dén quy trinh didu ché hop chét (5).

Séang ché cling d& xuét ché phim (bao gdm duoc pham) ma chtra hop chit (5a)
hodc mudi ciia né. Tuy ¥, duge phim c6 thé chira mot hodc nhidu chét ¢6 tic dung
diéu tri khac.

Phén mé ta ciing boc 10 phuong phép sir dung cac hop chét trén ddy va dugc
phm, vi du, d& trc ché sy sao chép virut axit ribonucleic (ARN) (bao gbm HCV) hoic
dé didu tri bénh c6 thé didu trj béng cach trc ché ARN polymeraza ciia HCV (bao gbém
viém gan C).

Céc lgi ich khéc cta sang ché s& trd nén rd rang dbi voi ngudi c6 hiu bibt

trung binh trong linh vyuc k¥ thuét nay.

M5 ta chi tiét sang ché

Phén mé ta nay gitip ngudi c6 hidu biét trung binh trong linh vyc k¥ thuét cua
sang ché hiéu dwoc nguyén ly va Gng dung thuc tin coa sang ché dé ngudi c6 hidu
biét trung binh trong linh vyc k¥ thuat nay c6 thé phong theo va dp dung séng ché theo
nhiéu dang ctia nd, nhu cc dang c6 thé phu hop nhét véi cac yéu cdu cia viéc sir
dung cu thé. Phin md ta nay va céc vi du cu thé caa né duge dung chi véi muc dich dé
minh hoa cho séng ché. Do d6, sang ché khong chi gi6i han & cac phuong dn minh

hoa dugc mo ta nay, va c6 thé dugce bién ddi theo nhiéu cach khac nhau.

A. Quy trinh diéu ché N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit (hop chit A) va mudi twong tng.

Nhu dugce d& cép & trén, sang ché mot phan d& cap dén quy trinh didu ché N-(6-
(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)

-5-
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naphtalen-2-yl)metansulfonamit (hgp chét (A)) hoiic mudi cta né. Muébi cia hop chit
(A) 6 thé 12 mudi kali, mudi natri hoic mudi thich hop khéc bat ky. Theo cac phuong
an, mudi ctia hop chit (A) 1a mubi kali. Theo céc phuong 4n, mudi cia hgp chit (A) 1a
mudi natri. Quy trinh bao gdm qua trinh sulfonamit hoa hop chét (5), trong d6 R* 1a

perflobutyl:

O:S:Hm H‘is/
co oﬁfo OO G0
e

) M

RO
AN sulfonamit hoa
| eoemermrere——

Quy trinh bao gdm qué trinh sulfonamit hoa hop chét 6-(3-tert-butyl-5-(2,4-
dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl) naphtalen-2-yl
1,1,2,2,3,3,4,4,4-nonaflobutan-1-sulfonat (hgp chét (52)):

R FR F

O. H
d,,Sx\ CFa_ N\}S/
H Ay
°FF o N0 &0
sulfonamit héaI/N
po— -

Hop chét (5) c6 thé dugc sulfonamit hoa bang céach st dung tién chét xuc tac kim

loai chuyén tiép va phéi ti.

Theo céc phuong an, phdi tir ¢6 cong thic (1),

R'™—Ar-X
R2—Ar?
@

trong d6 X 1a vong di vong chira phospho.
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Ar! va Ar> mdi nhém doc 14p 13 aryl hodc heteroaryl. Cac vi du vé& nhém Ar!-Ar?

1a cdc nhom c6 cong thire (I-1)-(I-42) dudi day:

WZT':W1
N W X
\
AR
N
W18




(I-8)

(I-16)

1-9)

(I-13)
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(I-10)

(I-11)

(1-19)
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- (1-20) (I-21) (1-22) (I-23)

1-27) (1-28) (1-29) (1-30)
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(I-31) (1-32) (I-33) (1-34)

(I-35) (1-36) (1-37) (1-38)

-10-
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(1-39) (1-40) (1-41) (1-42)
trong d6 X 1a phosphin;

V1, V2, V3, va V* @oc 1ap duge chon tir CR! hodic N;

V3, VS, V7, V8 va V? @oc 1ap duge chon tir CR2 hodc N;

W1, W2, W3 doc 1ap dugce chon tir CR!, NR!, N hoic O;

W*1a C hoic N;

W 1a C hoic N;

W6, W7, W& va W? doc 1ap duoc chon tir CR2, NR2, N hoic O; va

vong C, mbi 14n xuét hién, dc lap 12 aryl ngung tu hodc heteroaryl ngung tu khong duoc
thé hogc duoc thé 14n Iugt bang R! va R2, trong d6 sb 14n thé 1a bt ky phu thudc vao, vi

duy, d On dinh va nguyén tac v€ mat hoda tri.

l‘ ~
’ Ny

! ;
*---" nghia 1 vong thom c¢6 5 hoiic 6 canh.
Ar'! va Ar®> mdi nhém doc 14p 13 dwoc thé tily ¥ bing cac nhém nhu 14 mot hodic
nhiéu R! va R twong tmg. Ar' va Ar® c6 thé dwoc thé doc 1ap 1an lugt bing R! va R,
trong d6 sb 1an thé 13 bit ky tuy theo, vi du, do én dinh va nguyén tic vé mit hoa tri.
Theo nghia thong thuong, nhém R khong c6 mit trong cong thirc bt ky trong s cac

cdng thire tir (I-1)-(I-42) nghia 13 vi tri ndy bj chiém boi nguyén tir hydro.

Theo céc phuong 4n, cic nhom R! va R? ¢6 thé 1a cac nhom thé tiy ¥ ma khong
gdy can trd tac dung xtc tic clia cAc phdi tir khi ching dugc sir dung trong ché phim xtc
tac két hop vé6i cac hop chit kim loai chuyén tiép. Theo cic phwong 4n, mdi lan xuét
hién, R! va R? 1a doc 1ap dugc chon tir nhém bao gém hydro; amino; hydroxyl; xyano;
halo; alkyl; alkenyl; alkynyl; haloalkyl; haloalkoxy; oxoalkyl; alkoxy; alkylamino;
dialkylamino; xycloalkyl dugc thé tily y bang cic nhém nhu 13 alkyl, alkenyl, alkynyl,
alkoxy, xyano, halo, haloalkyl hodc haloalkoxy; xycloalkyloxy dugc thé tiy V bang céc
nhom nhu 13 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hodc haloalkoxy;
heteroaryl ¢6 5 hodc 6 canh dugc thé tiy y bang cic nhém nhu 13 alkyl, alkenyl, alkynyl,
alkoxy, xyano, halo, haloalkyl hodc haloalkoxy; phenyl dugc thé tiy y bing cic nhém

-11-
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nhu la alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hodc haloalkoxy;
hydroxyalkyl;  hydroxyalkoxy;  alkoxyalkyl;  aminoalkyl;  N-alkylaminoalkyl;
N,N-dialkylaminoalkyl; N,N,N-trialkylamonialkyl; L!~C(O)-ORY, L!-P(0)-(OR!),,
hozc L1-S(0),~ORY, trong d6 L! 1a lién két hodc alkylen, va R dwogc chon tir nhém bao
gdm hydro, alkyl va hydroxyalkyl; L>-O-C(O)-R?, trong d6 L? 1a lién két hodc alkylen,
va R? 12 alkyl hodc hydroxyalkyl; L3*~C(O)-NR>R*, trong d6 L? 14 lién két hozic alkylen,
va R¥ va R* mdi nhém doc 1ap duge chon tir nhém bao gdm hydro, alkyl, va
hydroxyalkyl; L*NR5-C(0)-R%, trong d6 L* 1a lién két hodc alkylen, R% 13 hydro hoic
alkyl, va R® 1a alkyl hodc hydroxyalkyl; sulfamoyl; N-(alkyl)sulfamoyl; N,N-
(dialkyl)sulfamoyl; sulfonamit; sulfat; alkylthio; va thioalkyl; hosic R! va R? lién két véi
nhau tao thanh alkylen hodic —O—(CH2)m—O—, trong d6 m 1a 1, 2, 3 hoac 4.

Theo céc phuong 4n, R! hodc R? duge thé nhur dwgc trinh bay trong mdi cong thic
trong sb cac cong thuc tir (I-1)-(1-42) doc 1ap 1a alkyl, alkoxy, dialkylamino, haloalkyl,
floalkyl, hodc phenyl. Theo cac phuong an, cic nhém alkyl 1la C;-Cs alkyl, cdc nhém
alkoxy la Ci-C3 alkoxy, va cdc nhom alkyl cia haloalkyl va floalkyl 1a Ci-Cs alkyl. Cac
vi du vé alkyl bao gdm metyl, etyl, va isopropyl. Cac vi du vé alkoxy bao gdbm metoxy va
isopropoxy. Vi du v& haloalkyl bao gdm triflometyl. Vi du v& dialkylamino bao gdm

dimetylamino.

Theo cac phuong an, X 1a vong di vong chita phospho c6 cong thirc (Ia).

Trong céc phdi tir ndy, di vong chira phospho dwoc danh diu & trén 12 vong A (
“vong chtra phospho”) dugc lién két qua nguyén tir phospho vé6i vong thom dugc thé
ma, ndi cach khac, dugc thé bing mot vong thom khac & nguyén tir cacbon gin ké
hodc ortho ctiia vong chira phospho. Vong chira phospho chira ba nguyén tir trén vong

hozc nhiéu hon bao gdm nguyén tir phospho va hai nguyén tir cacbon trén vong dugc

-12-
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lién két truc tiép v6i nguyén tir phospho. Vong A c6 thé 1a vong di vong don vong
chira phospho, vong di vong hai vong, hodc Véng di vong ba vong. Vong A bao gdm
tir 0 dén 9 nguyén tir trén vong ngoai phospho va 2 nguyén tir cacbon trén vong c6
cong thirc (Ia). Mdi nguyén tir trén vong c6 thé ddc 1ap dwoc chon tir nhém bao gdm
cacbon, oxy, nito va luu huynh. Hai cacbon trén vong duogc lién két v&i nguyén tir
phospho ¢6 thé dugc lién két voi cac nhom thé R19, R, R12, va R!® qua nguyén tir
cacbon, nghia 13, cdc nhém thé R'°, R!!, R'2, va R ¢6 thé dugc lién két voi vong
chita phospho qua nguyén tir cacbon ciia cdc nhém thé twong Ung. Vong chia
phospho ¢6 thé tiy ¥ chira mdt hoic nhidu nhém thé trén vong duge chon tir nhém
‘bao gdm alkenyl; alkoxy; alkoxyalkyl; alkyl; alkylamino; alkylthio; alkynyl;
aminoalkyl; N-alkylaminoalkyl; N,N-dialkylaminoalkyl; N,N,N-trialkylamonialkyl;
arylalkyl dugc thé tliy ¥ bang cic nhém nhu 1a alkyl, alkenyl, alkynyl, alkoxy, xyano,
halo, haloalkyl hodc haloalkoxy; xycloalkyl dwgc thé tiy y bang cic nhém nhu 13
alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl ho#c haloalkoxy; dialkylamino;
halo; haloalkyl; floalkyl; Cs.s heteroaryl dugc thé tily ¥ bing cdc nhém nhu 13 alkyl,
alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hodc haloalkoxy; heteroxycloalkyl
dugc thé tiy ¥ bing cac nhém nhu 13 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo,
haloalkyl ho#c haloalkoxy; hydroxy; hydroxyalkyl; oxo; lién két dbi ngoai vong dugc
thé tiy y bing cac nhém nhu 12 alkyl, alkenyl, alkynyl, aryl, xycloalkyl, heteroxyclyl,
hoc heteroaryl; vong xoén c6 tir 3 &én 7 canh chura 0, 1, hodic 2 di nguyén tr; phenyl
dugc thé tly ¥ bang cac nhém nhu 13 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo,
haloalkyl hodc haloalkoxy; L!-C(O)-ORY, L!-P(0)-(OR!),, hoic L!-S(0),-OR!,
trong d6 L! 12 lién két hodc alkylen, va R dwgc chon tir nhém bao gdm hydro, alkyl
va hydroxyalkyl; L>~0-C(O)-R?, trong d6 L2 14 lién két hodc alkylen, va R? is alkyl
hogc hydroxyalkyl; L3>-~C(O)-NR¥R¥, trong d6 L? 1a lién két hodc alkylen, va R® va
R* mdi nhém ddc 18p 12 duge chon tir nhém bao gdm hydro, alkyl, va hydroxyalkyl;
L*NR¥-C(O)-R?, trong d6 L* 1a lién két hoic alkylen, R® 13 hydro hoic alkyl, va
RY 12 alkyl hodc hydroxyalkyl; va L’-NR¥-S(0),-R?, trong d6 L7 1a lién két hoic
alkylen, R¥ 13 hydro hoic alkyl, va R” 1a alkyl hodc hydroxyﬁlkyl.

Theo nhiéu phuong 4n, vong A 1a vong c6 4, 5, 6, 7 hoic 8 canh khong chira

cac nguyén tir di vong ngoai trir nguyén tir P dugc trinh bay trong cdng thic (la).

-13-
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Vong A c6 thé 1a vong don khong chira nguyén tir cau nbi, hosic vong A c6 thé 1a

vong da vong nhu 13 vong hai vong hoic ba vong chira nguyén tir cdu néi.

Theo céc phuong 4n, R1%, R!!, R!2, va R3> mbi nhém 14 doc 1ap duge chon tir
nhém bao gébm hydro; alkyl; alkenyl; haloalkyl; alkynyl; oxoalkyl; xycloalkyl dugc
thé tuy y b%lng alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hodc haloalkoxy;
heteroxyclyl dugc thé tily y bang cic nhém nhu 13 alkyl, alkenyl, alkynyl, alkoxy,
xyano, halo, haloalkyl hodc haloalkoxy; Cs.¢ heteroaryl duoc thé tily ¥ bang cdc nhém
nhu 1a alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hodc haloalkoxy; phenyl
dugc thé tly y bing cac nhém nhu 13 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo,
haloalkyl  hodc  haloalkoxy;  hydroxyalkyl;  alkoxyalkyl;  aminoalkyl,
N-alkylaminoalkyl; N,N-dialkylaminoalkyl; N,N,N-trialkylamonialkyl; thioalkyl;
L3-C(0)-OR!*, L13-P(0)- (OR!*),, hodc L13-S(0),-OR", trong d6 L3 1a lién két
hoic alkylen, va R*" dugc chon tir nhém bao gém hydro, alkyl va hydroxyalkyl; L—
O-C(O)-R1¢, trong d6 L' 1a alkylen va R!¢ 13 alkyl hodc hydroxyalkyl; L!-C(O)-
NR!®R'’, trong d6 L7 1a lién két hoic alkylen, va R'® va R! mdi nhém 1a ddc 1ap
dugc chon tir nhém bao gém hydro, alkyl, va hydroxyalkyl ; va L2-NR2'—C(0)-R??,
trong d6 L2 14 alkylen, R?"" 1 hydro hodc alkyl, va R??’ 14 alkyl ho#c hydroxyalkyl.

Ngoai cic nhém thé duogc x4c dinh & trén ddi voi R1?, R, R12, va R13, hoic
theo mot phuong 4an khéc, m3i nhém trong s6 R1%, R!, R12, va R3 ¢6 thé 1a doc lap
tham gia vao sy tao vong. Vi dy, R'% hoic R cling véi R!2 hoic R'3 ¢6 thé tao vong.
R0 va R!! cling v6i nguyén tir cacbon ma chiing gin vao c6 thé tao thanh vong xofn
vong va/hodc R!? va R!? ciing véi nguyén tir cacbon ma chung gin vao c6 thé tao
thanh vong xodn vong. Mot hodc nhidu nhém trong sé R, R'!, R!2 va R13 ¢6 thé tao

thanh vOng cung véi nhém thé trén vong ciia vong A.

Theo cac phuong an, X 13 vong di vong chira phospho c6 cong thirc (Ib).
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R11
R10 i :
-g_P Fe
R12 R13
(Ib)

Céac vong chira phospho c6 cong thirc Ib dugc lién két théng qua nguyén tir
phospho véi vong thom dugc thé tiy y ma, néi cach khac, duge thé bang mot vong
thom khic & nguyén tir cacbon gan ké hodc & vi tri ortho ctia nguyén tir phospho.
Vong chita phospho chira gbc feroxenyl ciing v6i ngoai nguyén tir phospho va hai
cacbon trén vong duge lién két truc tiép v6i nguyén tir phospho. Hai cacbon trén vong
duoc lién két voi nguyén tir phospho noi cach khéc duge lién két v6i cac nhém thé
R0, R!I, R12, va R1 théng qua nguyén tir cacbon, nghia 13, cdc nhém thé R10, R!1, R12,
va R duoc lién két véi vong chira phospho thong qua nguyén tir cacbon cia céc

nhom thé twong ing. R19, R, R!2, va R!3 1a nhu dugec mo ta & trén.

Theo céc phuong 4n, X duge ngung tu véi Ar! d¢é thu dugc hop chit ¢6 cong
thire (Ic):

R14
B R15
R™-Ar'—R
RP
R%-Ar?
(Ic)

Vong B 1a vong di vong phospho (vong chira phospho) c6 tir 0 dén 5 nguyén tir vong
ngoai nguyén tit trén vong phospho va cacbon c6 cong thirc (Ic). Mdi nguyén tir trén
vong ¢6 thé doc 1ap duoc chon tir nhom bao gdm cacbon, oxy, nito va luu huynh.
Vong chira phospho c6 thé ciing tily ¥ chira m6t hogic nhiéu nhom thé trén vong duoc
chon tir nhém bab gém alkenyl; alkoxy; alkoxyalkyl; alkyl; alkylamino; alkylthio;
alkynyl,; aminoalkyl; N-alkylaminoalkyl; N,N-dialkylaminoalky];
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N,N,N-trialkylamonialkyl; arylalkyl dugc thé tiy ¥ bing cdc nhém nhu 13 alkyl,
alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl ho#c haloalkoxy; xycloalkyl dwgc thé
tlly v bing cac nhém nhu 13 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl
ho#c haloalkoxy; dialkylamino; halo; haloalkyl; floalkyl; Cs.s heteroaryl dugc thé tuy
¥ bang cic nhém nhu 13 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hodc
haloalkoxy; heteroxycloalkyl dugc thé tiy y bing cdc nhém nhu 13 alkyl, alkenyl,
alkynyl, alkoxy, xyano, halo, haloalkyl ho#c haloalkoxy; hydroxy; hydroxyalkyl; oxo;
lién két d6i ngoai vong dugc thé tily y bing céc nhém nhu 13 alkyl, alkenyl, alkynyl,
aryl, xycloalkyl, heteroxyclyl, ho#c heteroaryl; vong x0én co tir 3 dén 7 canh chira 0,
1 hodc 2 di nguyén tir; phenyl dugc thé tlly ¥ bing cdc nhém nhu 1a alkyl, alkenyl,
alkynyl, alkoxy, xyano, halo, haloalkyl hodc haloalkoxy; L!-C(O)-OR',
L!-P(0)-(OR"),, hodc L!-S(0),—~ORY, trong d6 L! 1a lién két hodc alkylen, va RV
dugc chon tir nhém bao gdm hydro, alkyl hoic hydroxyalkyl; L2-O-C(O)-R?, trong
d6 L2 1a lién két hoic alkylen, va R? 13 alkyl hodc hydroxyalkyl; L3—C(O)-NR¥R¥,
trong d6 L3 13 lién két hogc alkylen, va R¥ va R* mdi nhom 1a doc 14p duge chon tir
nhém bao gdm hydro, alkyl, va hydroxyalkyl; L*-NR¥—C(O)-R®, trong d6 L* 1a lién
két hogc alkylen, R® 13 hydro hozc alkyl, va RS 1a alkyl hodc hydroxyalkyl; va L'—
NR¥-S(0)-R?, trong d6 L7 13 lién két hogc alkylen, R¥ 14 hydro hodc alkyl, va R? 1a
alkyl hodc hydroxyalkyl.

R va RY, cling v6i nguyén tir cacbon ma ching gén vao, cé thé tao thanh
vong xodn vong. Mot hodc nhiéu nhém trong sb R va R!5 ¢6 thé tao thanh vong
cling v6i nhém thé trén vong cia vong B. M&i nhém trong s6 R va RS ¢6 thé doc
1ap duge chon tir nhém bao gdm hydro; alkyl; alkenyl; haloalkyl; alkynyl; oxoalkyl;
xycloalkyl dugc thé tiy y bing cic nhém nhu 13 alkyl, alkenyl, alkynyl, aryl,
xycloalkyl, heteroxyclyl, hodc heteroaryl; heteroxyclyl duge thé tiy y bang cic nhém
nhu 12 alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hoic haloalkoxy; Cs.¢
heteroaryl dugc thé tiy y bing cdc nhém nhuw 13 alkyl, alkenyl, alkynyl, alkoxy,
Xyano, halo, haloalkyl ho#c haloalkoxy; phenyl duoc thé tiy y bang cdc nhém nhu 13
alkyl, alkenyl, alkynyl, alkoxy, xyano, halo, haloalkyl hoic haloalkoxy; hydroxyalkyl;
alkoxyalkyl; aminoalkyl; N-alkylaminoalkyl; N,N-dialkylaminoalkyl;
N,N,N-trialkylamonialkyl; thioalkyl; L'*~C(O)-OR!*, LB-P(O)~(OR!¥),, hodc L~
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S(0):-OR!" trong @6 L3 14 lién két hoic alkylen, va R dugc chon tir nhém bao
gdm hydro, alkyl va hydroxyalkyl; L'*-O0-C(O)-R!S trong d6 L' 1a alkylen, va R1¢
13 alkyl hoic hydroxyalkyl; L'7-C(O)-NR!¥'R!¥, trong @6 L!7 14 lién két hoic alkylen
va R'® va R mdi nhém doc 1ap duoc ch(_)h tir nhém bao gdm hydro, alkyl, va
hydroxyalkyl; va L2-NR2?""-C(O)-R??, trong d6 L 1a alkylen, R?! 13 hydro hoic
alkyl, va R??’ 1a alkyl hodc hydroxyalkyl.

RP ¢6 thé duge chon tir nhém bao gbm alkyl, alkenyl, alkynyl, xycloalkyl, aryl, ,
heteroxyclyl, va heteroaryl. RP c6 thé dugc chon tir nhém bao gdm alkylen, alkenylen,
alkynylen, hoic ((CR*'R*2-0) trong d6 mdt déu duoc gin vao nguyén tir phospho
ctia vong chira phospho va dau khac duoc gén vao nguyén tir vong B, trong d6 R*! va
R*2 mdi nhém doc 14p 13 hydro hoic alkyl, va trong d6 q 14 1 hodc 2. Néi cach khaéc,
khi RP 13 alkylen, alkenylen, alkynylen, hoic —(CR*'R*-0)q, R® c6 thé 12 nhém cau
ndi gitta nguyén tir phospho ciia vong chira phospho va mét nguyén tir vong khéac ciia

vong B.

Theo cac phuong an, vong chira phospho X c6 cong thire (1d):

(Id)

trong d6 cac nhom R!'%, R!!, R'2, R3 1a nhu dugc mo ta & trén. Vong chia phospho ¢
cong thirc (Id) 1 vong c6 6 canh, trong d6 lién két a va b 1a lién két don hoc lién két
d6i, mi&n 12 a va b khong ddng thoi 12 lién két d6i. === biéu thj lién két 13 lién két don
hodc d6i.

Trong céc vong chira phospho ¢6 cdng thie (Id), mot hodc nhiéu nhém trong
sé cac nhom thé R'6, R17, R!8, va R! ¢6 thé tiy v tao thanh vong véi cic nhom thé

RI0, R1 R2, hogc R13. Ngoai ra, hodc theo mot phuong an khéac, R'6 va R c6 thé
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doc 1ap dugce chon tir hydro halo, alkyl, haloalkyl, floalkyl, alkenyl, va alkoxy. Theo

cac phuong 4n, mdi nhom trong s6 R'® va R 13 hydro.

R!7 va R!® cliing v6i nhau c6 thé tao thanh cacbonyl; lién két d6i ngoai vong
dugc thé tiy y bang cic nhém nhw 13 alkyl, alkenyl, alkynyl, aryl, xycloalkyl,
heteroxyclyl, hodc heteroaryl; hodc vong xoén c6 tir 3 &én 7 canh chira 0, 1, hodc 2 di
nguyén ti. Theo cidc phuong &n, alkyl, alkenyl, alkynyl, aryl, xycloalkyl,
heteroxyclyl, hodc heteroaryl véi lién két d6i ngoai vong dugc thé, cling nhu vong
xo#n ngoai vong tity y duge tao thanh bai R!7 va R18, duge thé ty ¥ bing cac nhoém
nhu 13 c4c nhém thé ma khéng xen vao mot cach khong thich hop ciia hoat dong xtc
tac cia phdi tir twong tmg khi duoc sir dung két hop véi cac hop chét kim loai chuyén
tiép. Theo cac phuong 4n, cic nhém thé tiy ¥ ndy duge chon tir cac nhém duge mo ta
choR! vaR?,

Ngoai ra, hogc theo céch khac, mdi nhém trong sé R!7 va R!8 ¢6 thé doc 1ap
dugc chon tir cac gde ma khong xen vao mot cach khong thich hop ciia hoat dong xtic
tac ctia phdi tir twong tmg khi duoc sir dung két hop vé6i cac hop chét kim loai chuyén
tiép. M&i nhém trong sb R17 va R!8 ¢6 thé doc 1ap duge chon tir hydro, halo, flo, alkyl,
alkenyl, alkynyl, haloalkyl, floalkyl, alkyloxy, alkylthio, N-alkylamino,
N,N-dialkylamino, xycloalkyl dugc thé hodc khong duge thé, heteroxycloalkyl dugc
thé hodc khong dugc thé, Cs.¢ heteroaryl dugc thé hoic khong dugc thé, phenyl duogc
thé hodc khéng dwoc thé; arylalkyl dugc thé hoiic khong dugc thé; hydroxyalkyl;
alkoxyalkyl; aminoalkyl; N-alkylaminoalkyl; N,N-dialkylaminoalky]l;
N,N,N-trialkylamonialkyl; L!-C(O)-OR", L!-P(0)-(OR"),, hoic LI-S(sz-ORI’ trong
d6 RY 1a hydro, alkyl hogc hydroxyalkyl va L! 1a lién két hozc alkylen; L2-O—C(O)-
R? trong d6 R?' 14 alkyl hoic hydroxyalkyl va L? 1a lién két hoic alkylen; L>—C(O)-
NR¥R* trong d6 R¥ va R* 1a hydro, alkyl, hodc hydroxyalkyl va trong d6 L3 14 lién
két hodc alkylen; L*NR¥-C(O)-R® trong d6 R* 13 hydro hoic alkyl, RS 13 alkyl
ho#c hydroxyalkyl, va L* 14 lién két hoic alkylen.

Vong chita phospho ¢6 thé bao gom cac vong da vong v§i cac nguyén tir cau noi.

Céc vi du v& vong chira phospho c6 c¢6 cdng thirc (Id) 12 cac vong sau déy:
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R20

N\Rzo OR20
;;j 4@ {ﬁ ﬁ@
O/«> 20
© RT\\I\Rzo OR?20
| 1-29 1-30 1-31

1-28

N\Rzo OR% o)

1-34 1-35
CF,
0770 o) 0 o) 0
0 o FaC~ 0 ~cr
0 0 9] 3
-%—P 0] .§_p .%-p %-p -%—P &,
1-37 1-38 1-39 1-40 1-41
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1-45 1-46 I-4

b?}iﬁ@pbp
?}iﬂ%bﬂﬁ

900 400 G X 0

. SR20 \5
£-R S] R :> é_j:>< R20 " %—%‘3{
1-65 1-66 1-67 1-68 1-69

1-70

Céc vong chira phospho c¢6 thé c6 cac tdm khong dbi xtng vi dy, nhu 13 cac
vong chra phospho 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 1-21, 1-22, 1-32, 1-33, 1-34,
1-35, 1-42, 1-43, va 1-44.
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Theo cac phuong an, cic vong chira phospho X trén co s& cac vong khdng phai
1a vong ¢4 6 canh. C4c vong chita phospho nay cé cong thirc (Ie):

R11

R10 Q1\Q2

Q3 (Ie)
%\ —Q

Vong chtra phospho X ¢6 cong thire (Ie) c6 thé 1a vong c6 4 canh, 5 canh, 7

canh, hoic 8 canh, tily ¥ chira ciu ndi dé tao thanh vong da vong.

Q! ¢6 thé 1a lién két, -O- , -S- , -N(R2))- , =C(R?)- , hoiic -C(R®)(R*)- ; Q* ¢6
thé 1a lién két, -O- , -S- , -N(R?)- , =C(R%)- , hoic -C(R?")(R2®)- ; Q3 ¢6 thé 1a lién
két, -O-, -S-, -N(R®)- , =C(R¥)- , hoic -C(R3)(R3)- ; Q* c6 thé 1a lién két, -O- , -S-
, -N(R®)- , =C(R3)- , hoic -C(R**)(R3)- ; va Q° c6 thé 1a lién két, -O- , -S- , -N(R3")-
, =C(R*®)- , hodc -C(R*)(RY)- ; trong d6 R, R!!, R12, R va R?! @én R* 1a cac
nhom thé trén vong. Theo cac phuong 4n, it nhit Q1, Q2, Q3, Q4, va Q5 khong phai

1 lién két, sao cho vong chita phospho c6 it nhit bén canh.

Mot hodc nhiéu nhém thé trén vong tir R2! d@én R* c6 thé tao thanh vong vai
mot nhém thé trén Vbng‘ khac. Ngoai ra, hoic theo mdt phwong 4n khic, mdi nhom thé
trén vong tir R*! dén R* doc 1ap duoc chon tir hydro halo, flo, alkyl, haloalkyl,
floalkyl, alkenyl, alkynyl, alkyloxy, N-alkylamino, @ N,N-dialkylamino,
N,N,N-trialkylamonialkyl; xycloalkyl dwoc thé hoic khoéng dwgc thé,
heteroxycloalkyl dugc thé hoic khong dugce thé, Cs.s heteroaryl duogc thé hoic khong
duoc thé, phenyl duoc thé hoic khong dwgc thé; hydroxyalkyl; alkoxyalkyl;
aminoalkyl; N-alkylaminoalkyl; N,N-dialkylaminoalkyl; N,N,N-trialkylamonialkyl;
L!-C(0O)-ORY, L-P(0)-(OR"),, ho#ic L1-S(0),-OR! trong d6 R 13 hydro, alkyl hodc
hydroxyalkyl va L! 1a lién két hoic alkylen; L>-O-C(O)-R? trong d6 R? 1a alkyl
hoic hydroxyalkyl va L2 13 lién két hogc alkylen; L>~C(O)-NR*R¥ trong d6 R* va
RY mdi nhom doc l4p 13 hydro, alkyl hodc hydroxyalkyl, va L3 1a lién két hoic
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alkylen; L*NR>-C(0O)-R® trong d6 R> 1a hydro hodc alkyl, R® 1a alkyl hoic
hydroxyalkyl, va L* 14 lién két hodc alkylen; va alkylthio.

Ngoai ra, hoiic theo mot phuong an khac, hai nhém thé trén vong trén cing
mot nguyén tir vong Q1, Q2, Q3, Q4, hoic Q5 ciung véi nhau cé thé tao thanh
cacbonyl; lién két d6i ngoai vong dugc thé tiy ¥ bang cc nhém nhu 13 alkyl, alkenyl,
aryl, xycloalkyl, heteroxyclyl, hoic heteroaryl; hodc vong xoén cé tir 3 dén 7 canh
chira 0, 1 hodic 2 nguyén tir di vong. Theo cic phwong 4n, cic nhém thé tiy ¥ trén lién
két d6i ngoai vong hoic vong xoén duge chon tir cdc nhom thé dwoc mé ta ¢ trén cho
 cadcnhém R! va R?,

Theo céc phuong 4n trong d6 vong chira phospho cé cong thirc (Ie) duge thé
nhu nhém X trén nhém Ar'-Ar? ¢ cdng thire (I), mdi R! va R? doc 14p duoc chon tir
nhém bao gdm hydro, alkyl, aminoalkyl, va alkoxy; va m&i R, R!!, R2, va R"3 doc
1ap dugc chon tir nhém bao gém alkyl, aryl, va heteroaryl, va/hoic R'®hoic R!! cling

v6i R12 hodc R tao thanh vong.

Céc vi du v& vong chira phospho c6 cong thirc (Te) 13, nhung khong chi gioi han &,

cac vong c6 cong thire sau:

i?d@@i%

2-1 2-2 2-3 2-4 2-5 2-6
Me
R R / Me
Heglihe gyl < P
2-7 2-8 2-9 2-10 2- 2- 2-13

. N o)
b * %
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2-14 2-15 2-16 2-17 2-18 2-19

Theo cac phuong an, cdc vong chira phospho cé cong thirc (Ia), (Id), va (Ie),
dugc thé nhu nhém X trén nhém Ar'-Ar? c¢6 cong thire (I), trong d6 cac nhém R! va

R? 1 hydro hoic nhém thé khong phai hydro.

Cac phéi t& phosphin cé thé bao gém, vi dy, 7,7,9,9-tetrametyl-8-(2',4',6'-
triisopropylbiphenyl-2-yl)-1,4-dioxa-8-phosphaspiro[4.5]decan; 2,2,6,6-tetrametyl-1-
(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan; 8,8,10,10-tetrametyl-9-(2',4',6'-
triisopropylbiphenyl-2-yl)-1,5-dioxa-9-phosphaspiro[5.5Jundecan; 2,2,6,6-tetrametyl-
1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan-4-ol; 8-(2',6'-diisopropoxybiphenyl-
2-y1)-7 ,7,9,9-tetramety1—1,4-dioxa;8-phosphaspiro[4.S]decan; 1,3,5,7-tetrametyl- 8-
(2',4',6'-triisopropylbiphenyl-2-y1)-2,4,6-trioxa-8-phosphatrixyclo[3.3.1.137]decan; di-
tert-butyl(2',4',6'-triisopropyl-3,4,5,6-tetrametylbiphenyl-2-yl)phosphin; di-tert-
butyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin; di-tert-butyl(2'-isopropoxy-1,1'-
binaphtyl-2-yl)phosphin; 2,2,5,5 -tetrametyl-1-(2',4',6'-triisopropyl;3,4,5,6-
tetrametylbiphenyl-2-yl)phospholan; 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropyl-3,4,5,6-
tetrametylbiphenyl-2-yl)phosphinan; 2,2,7,7-tetrametyl-1-(2',4',6'-triisopropyl-3,4,5,6-
tetrametylbiphenyl-2-yl)phosphepan; 2,2,8,8-tetrametyl-1-(2',4',6'-triisopropyl-
3.4,5,6-tetrametylbiphenyl-2-yl)phosphocan; 1,3,5,7-tetrametyl-8-phenyl-2,4,6-trioxa-
8-phosphatrixyclo[3.3.1.1>7] decan; 8-(2',6'-dimetoxybiphenyl-2-yl)-7,7,9,9-
tetrametyl-1,4-dioxa-8-phosphaspiro [4.5]decan; 6-metoxy-N,N-dimetyl-2'-(7,7,9,9-
tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan-8-yl)biphenyl-2-amin; 8-(2'-metoxy-
1,1'-binaphtyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan; 8-(1,1'-
binaphtyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan; 7,7,9,9-
tetrametyl-8-(2-(naphtalen-1-yl)phenyl)-1,4-dioxa-8-phosphaspiro[4.5]decan; 7,7,9,9-
tetrametyl-8-(2-(naphtalen-2-yl)phenyl)-1,4-dioxa-8-phosphaspiro[4.5]decan; 2,2,6,6-
tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan-4-on; 3,3,8,8,10,10-
hexametyl-9-(2',4',6'-triisopropylbiphenyl-2-yl)-1,5-dioxa-9-
phosphaspiro[5.5]undecan; 1-(2'-(dimetylamino)-6'-metoxybiphenyl-2-yl)-2,2,6,6-
tetrametylphosphinan-4-on; 1-(2',6'-bis(dimetylamino)biphenyl-2-yl)-2,2,6,6-
tetrametylphosphinan-4-on; 1-(2',6'-dimetoxybiphenyl-2-yl)-2,2,6,6-
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tetrametylphosphinan-4-on; 1-(2',6'-diisopropoxybiphenyl-2-yI)-2,2.,6,6-
tetrametylphosphinan-4-on; 1-(2'-(dimetylamino)biphenyl-2-yl)-2,2,6,6-
tetrametylphosphinan-4-on; 1-(biphenyl-2-yl)-2,2,6,6-tetrametylphosphinan-4-on; 1-
(1,1'-binaphtyl-2-y1)-2,2,6,6-tetrametylphosphinan-4-on; 1-(2'-metoxy-1,1'-binaphtyl-
2-y1)-2,2,6,6-tetrametylphosphinan-4-on; 1-(3,6-dimetoxybiphenyl-2-yl1)-2,2,6,6-
tetrametylphosphinan-4-on; 1-(3,6-dimetoxy-2',4',6'-trimetylbiphenyl-2-y1)-2,2,6,6-
tetrametylphosphinan-4-on; 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropyl-3,6-
dimetoxybiphenyl-2-yl)phosphinan-4-on; 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropyl-
4,5-dimetoxybiphenyl-2-yl)phosphinan-4-on; 1-(3',5'-dimetoxybiphenyl-2-yl1)-2,2,6,6-
tetrametylphosphinan-4-on; 1-(4'-tert-butylbiphenyl-2-yl)-2,2,6,6-
tetrametylphosphiﬁan-4-on; N2,N2,Né N°-tetrametyl-2'-(7,7,9,9-tetrametyl-1,4-dioxa-
8-phosphaspiro[4.5]decan-8-yl)biphenyl-2,6-diamin;N,N-dimetyl-2'-(7,7,9,9-
tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan-8-yl)biphenyl-2-amin; 8-(biphenyl-2-
y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan; 8-(3,6-dimetoxybiphenyl-
2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan; 8-(3,6-dimetoxy-2',4',6'-
trimetylbiphenyl-2-yl1)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan; hoic
phosphin thich hop khéc bét ky. Theo cac phwong an, phéi tir phosphin 14 7,7,9,9-
tetrametyl-8-(2',4',6'-triisopropylbiphenyl-2-yl)-1,4-dioxa-8-phosphaspiro[4.5]decan.
Theo cic phuong 4n, phéi ti phosphin 1a 2,2,6,6-tetrametyl-1-(2',4',6'-
triisopropylbiphenyl-2-yl)phosphinan. Theo cic phuong 4n, phéi tir phosphin 13
8,8,10,10-tetrametyl-9-(2',4',6'-triisopropylbiphenyl-2-yl)-1,5-dioxa-9-
phosphaspiro[5.5]Jundecan. Theo céc phuong 4n, phéi tir phosphin 13 2,2,6,6-
tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan-4-ol. Theo céc phuong an,
phéi tir phosphin 12 8-(2',6'-diisopropoxybiphenyl-2-yl)-7,7,9,9-tetrametyl-1,4-dioxa-
8-phosphaspiro[4.5]decan. Theo cac phwong an, phdi tir phosphin 1 1,3,5,7-
tetrametyl-8-(2',4',6'-triisopropylbiphenyl-2-yl)-2,4,6-trioxa-8-
phosphatrixyclo[3.3.1.137]decan. Theo cic phwong 4n, phéi tir phosphin 13 di-tert-
butyl(2',4',6'-triisopropyl-3,4,5,6-tetrametylbiphenyl-2-yl)phosphin. Theo cac phuong
an, phéi tir phosphin 1 di-tert-butyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin. Theo
céc phuong 4n, phéi tir phosphin 12 di-tert-butyl(2'-isopropoxy-1,1'-binaphtyl-2-
yl)phosphin. Theo cic phwong 4n, phdi tir phosphin 13 2,2,5,5-tetrametyl-1-(2',4',6'-
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triisopropyl-3,4,5,6-tetrametylbiphenyl-2-yl)phospholan. Theo c4c phuong an, phdi tir
phosphin 1a 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropyl-3,4,5,6-tetrametylbiphenyl-2-
yl)phosphinan. Theo cAc phwrong 4n, phéi tr phosphin 12 2,2,7,7-tetrametyl-1-(2',4',6'-
triisopropyl-3,4,5,6-tetrametylbiphenyl-2-yl)phosphepan. Theo cac phuong an, phdi
t’ phosphin 14 2,2,8,8-tetrametyl-1-(2',4',6'-triisopropyl-3,4,5,6-tetrametylbiphenyl-2-
yl)phosphocan. Theo céc phwong 4n, phdi tir phosphin 13 1,3,5,7-tetrametyl-8-phenyl-
2,4,6-trioxa-8-phosphatrixyclo[3.3.1.13]decan. Theo cic phwong 4n, phéi tir
phosphin 12 8-(2',6'-dimetoxybiphenyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan. Theo cac phwong &n, phéi tir phosphin 13 6-metoxy-N,N-
dimetyl-2'-(7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan-8-yl)biphenyl-2-
amin. Theo cac phurong 4n, phéi ti phosphin 13 8-(2'-metoxy-1,1'-binaphtyl-2-yl)-
7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan. Theo cac phuong an, phdi tir
phosphin 1a 8-(1,1'-binaphtyl-2-yl)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan. Theo cac phwong 4n, phéi tir phosphin 12 7,7,9,9-tetrametyl-
8-(2-(naphtalen-1-yl)phenyl)-1,4-dioxa-8-phosphaspiro[4.5]decan. Theo cic phuong
&n, phdi tir phosphin 1a 7,7,9,9-tetrametyl-8-(2-(naphtalen-2-y1)phenyl)-1,4-dioxa-8-
phosphaspiro[4.5]decan. Theo cic phwong 4n, phéi tir phosphin 14 2,2,6,6-tetrametyl-
1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan-4-on. Theo cic phwong an, phéi tir
phosphin 1a 3,3,8,8,10,10-hexametyl-9-(2',4',6'-triisopropylbiphenyl-2-yl)-1,5-dioxa-
9-phosphaspiro[5.5]undecan. Theo cic phwong 4n, phdi tir phosphin 13 1-(2'-
(dimetylamino)-6'-metoxybiphenyl-2-yl1)-2,2,6,6-tetrametylphosphinan-4-on. Theo
c4c phuong &n, phéi tir phosphin 12 1-(2',6'-bis(dimetylamino)biphenyl-2-y1)-2,2,6,6-
tetrametylphosphinan-4-on. Theo cic phwong 4n, phéi tir phosphin 1a 1-(2',6'-
dimetoxybiphenyl-2-yl)-2,2,6,6-tetrametylphosphinan-4-on. Theo céc phuwong éan,
phéi tir phosphin 1a 1-(2',6'-diisopropoxybiphenyl-2-y1)-2,2,6,6-tetrametylphosphinan-
4-on. Theo cac phuong 4n, phéi tir phosphin 13 1-(2'-(dimetylamino)biphenyl-2-yl)-
2,2,6,6-tetrametylphosphinan-4-on. Theo céc phuong 4n, phdi tir phosphin 14 1-
(biphenyl-2-y1)-2,2,6,6-tetrametylphosphinan-4-on. Theo céc phuong 4n, phdi tir
phosphin 12 1-(1,1'-binaphtyl-2-yl)-2,2,6,6-tetrametylphosphinan-4-on. Theo céc
phuong 4n, phdi tir phosphin 13 1-(2'-metoxy-1,1'-binaphtyl-2-y1)-2,2,6,6-
tetrametylphosphinan-4-on. Theo cic phurong an, phdi tir phosphin 13 1-(3,6-
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dimetoxybiphenyl-2-yl)-2,2,6,6-tetrametylphosphinan-4-on. Theo cac phuong 4n,
phéi tr phosphin 13 1-(3,6-dimetoxy-2',4',6'-trimetylbiphenyl-2-y1)-2,2,6,6-
tetrametylphosphinan-4-on; 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropyl-3,6-
dimetoxybiphenyl-2-yl)phosphinan-4-on. Theo c4c phwong 4n, phéi tir phosphin 13
2,2,6,6-tetrametyl-1-(2',4',6'-triisopropyl-4,5-dimetoxybiphenyl-2-yl)phosphinan-4-
on; 1-(3',5'-dimetoxybiphenyl-2-yl)-2,2,6,6-tetrametylphosphinan-4-on. Theo cac
phuong 4n, phéi tir phosphin 13 1-(4'-tert-butylbiphenyl-2-y1)-2,2,6,6-
tetrametylphosphinan-4-on. Theo c4c phurong an, phéi tir phosphin 13 N2 N2 N6 Né-
tetrametyl-2'-(7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan-8-yl)bipheny]-
2,6-diamin. Theo cc phurong 4n, phdi tir phosphin 14 N,N-dimetyl-2'-(7,7,9,9-
tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan-8-yl)biphenyl-2-amin. Theo cac
phuong 4an, phdi tir phosphin 1a 8-(biphenyl-2-yl1)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan. Theo c4c phwong 4n, phéi tir phosphin 14 8-(3,6-
dimetoxybiphenyl-2-yl)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan. Theo
céc phuong 4n, phéi tir phosphin 13 8-(3,6-dimetoxy-2',4',6'-trimetylbiphenyl-2-yl)-
7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan.

Hop chit (5) c6 thé duge sulfonamit héa véi sy co mit cla tién chét xdc tac
kim loai chuyén tiép. Theo céc phuong 4n, tién chét xac tac kim loai chuyén tiép 1a
hop chit kim loai chuyén tiép. Theo cac phuong 4n, tién chét xtc téc kim loai chuyén
tiép 1a tién chit xuc tic paladi. Cac tién chit xtic thc paladi c6 thé bao gbm, vi du,
tetrakis(triphenylphosphin)paladi(0), diclobis(tri-o-tolylphosphin)paladi(II), paladi(II)
axetat, [1,1'-bis(diphenylphosphino) feroxen]diclopaladi(II), tris(dibenzylidenaxeton)
dipaladi(0), diclo(dibenzylidenaxeton)dipaladi(Il), diclotris(xyclohexylphosphin)
paladi(I), diclobis(triphenyl-phosphin) paladi(Il), clo(n3-allyl)paladi(Il) dime-
triphenylphosphin, paladi(I) clorua, paladi(Il) bromua, bis(axetonitril)diclopaladi(II)
va tién chét xdc tic paladi thich hop khac bt ky. Theo cac phuong 4n, tién chét xtc
téc paladi 12 tetrakis(triphenylphosphin) paladi(0). Theo cic phuong 4n, tién chét xtc
tac paladi 1a diclobis(tri-o-tolylphosphin) paladi(Il). Theo cic phuong é4n, tién chét
xuc tac paladi 1a paladi(IT) axetat. Theo cic phuong 4n, tién chét xdc tac paladi 13
[1,1'-bis(diphenylphosphino)feroxen] diclo paladi(Il). Theo cac phwong 4n, tién chét

xuc tac paladi 13 tris(dibenzylidenaxeton) dipaladi(0). Theo c4c phuong 4n, tién chét
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xuc tac paladi 13 paladi(IT) bromua. Theo cic phwong én, tién chét xuc tac paladi 1a
paladi(Il) clorua. Theo c4c phwong 4n, tién chit xuc tac paladi Ia
bis(axetonitril)diclopaladi(Il). Theo cic phuong 4n, tién chédt xdc tic paladi 1a
diclo(dibenzylidenaxeton) dipaladi(II). Theo cic phuong 4n, tién chit xtc tac paladi
1a diclotris(xyclohexylphosphin) paladi(II). Theo mdt phwong 4n, tién chit xuc tac
paladi 13 diclobis(triphenylphosphin) paladi(II). Theo mdt phuong 4n, tién chit xuc
tac paladi 1a clo(n3-allyl)paladi(IT) dime-triphenylphosphin.

Theo cac phuong an, hgp chét (5) dugc sulfonamit hoa véi sy c6 mit cia dung
moi. Dung mdi ¢6 thé bao gém, vi dy, tetrahydrofuran, N,N-dimetylformamit, N,N- -
dimetylaxetamit, N-metyl-pyrolidon, dimetyl sulfoxit, 1,2-dimetoxyetan, 1,4-dioxan,
axetonitril, xyclopentyl metyl ete, toluen, benzen, rugu tert-amyl, va rugu tert-butyl,
2-metyl tetrahydrofuran, etyl axetat, isopropyl axetat, anisol, triflotoluen va dung moi
thich hop k_he’lc‘bét ky va hdn hop ctia chiing. Theo cic phuong 4n, dung moéi 1a
tetrahydrofuran. Theo cidc phuong 4n, dung moi 1& N,N-dimetylformamit. Theo cac
phuong 4n, dung moi 1a N,N-dimetylaxetamit. Theo cadc phuong 4n, dung méi 1a N-
metylpyrolidon. Theo cdc phuong 4n, dung moi 1a dimetyl sulfoxit. Theo cac phuong
an, dung moi 1a 1,2-dimetoxyetan. Theo cac phuong 4n, dung méi 1a 1,4-dioxan. Theo
cac phuong an, dung mdi 1a axetonitril. Theo cac phuong én, dung moi la xyclopentyl
metyl ete. Theo cic phuong 4n, dung mdi 1a toluen. Theo cic phuwong 4n, dung méi 1a
benzen. Theo céc phuong an, dung moi 13 ruqu tert-amyl. Theo cac phuong 4n, dung
moi 1a rugu tert-butyl. Theo cadc phuwong 4n, dung mdi 1& 2-metyl tetrahydrofuran.
Theo céc phuong 4n, dung mdi 1a etyl axetat. Theo cac phuong an, dung moi la
isopropyl axetat. Theo céc phuong 4n, dung moi 12 anisol. Theo cic phwong 4n, dung

moi 1a triflotoluen.

Hop chét (5) ¢6 thé dwoc sulfonamit héa véi sy c6 mit clia bazo. Céc bazo c6
thé bao gém, vi duy, kali phosphat ba 14n, xesi cacbonat, kali cacbonat, natri cacbonat,
natri tert-butoxit, kali tert-butoxit, natri phenoxit, lithi bis(trimetylsilyl)amit, lithi
diisopropylamit va bazo thich hop bét ky khidc va hdn hop cia ching. Theo cac
phwong 4n, bazo 12 kali phosphat ba 14n. Theo cic phuong 4n, bazo 14 xesi cacbonat.

Theo cac phuong an, bazo 1a kali cacbonat. Theo cidc phuong an, bazo la natri
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cacbonat. Theo cac phuong an, bazo 1a natri tert-butoxit. Theo cac phuong an, bazo 1a
kali tert-butoxit. Theo cdc phuong 4n, bazo 14 natri phenoxit. Theo cac phuong éan,

bazo 1a lithi bis(trimetylsilyl)amit. Theo cac phuong an, bazo 1a lithi diisopropylamit.

Hop chét (5) c¢6 thé dugc sulfonamit héa & nhiét do tir khoang 20°C dén
khoang 130°C hoic tir khoang 60°C dén khoang 100°C. Theo cac phuong 4n, hop
chét (5) dugc sulfonamit héa & nhiét do khoang 60°C, sau d6 khoang 85°C, va cudi

cung la khoang 95°C.

Hop chét (5) c6 thé duqc'sulfonamit héa trong khi tro. Theo cac phuong éan,

khi tro dugc dung 1 nito. Theo cac phuwong an, khi tro dugc ding 1a argon.

Theo mdt phuong 4n, hop chét (5) phan wng véi metansulfonamit trong khi
argon trong ruou t-amylic véi sy c6 mit cia kali phosphat ba lan,
tris(dibenzylidenaxeton)dipaladi(0) va  di-tert-butyl(2',4',6'-triisopropyl-3,4,5,6-
tetrametylbiphenyl-2-yl)phosphin dé thu dwoc hop chit (A).

Theo mdt phwong 4n, hop chit (5) phan tmg véi metansulfonamit trong khi
argon trong rugu t-amylic véi sy c6 mit cia kali phosphat ba I4n,
tris(dibenzylidenaxeton)dipaladi(0) va 7,7,9,9-tetrametyl-8-(2',4',6'-
triisopropylbiphenyl-2-yl)-1,4-dioxa-8-phosphaspiro[4.5]decan dé thu dugc hop chit
(A).

Theo mét phuong 4n, hop chit (5) phan Gng v6i metansulfonamit trong ruou t-
amylic véi sy c6 mit ctia kali phosphat ba 14n, tris(dibenzylidenaxeton)dipaladi(0) va
2,2,6,6-tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan dé thu duoc hop
chét (A). |

Theo mdt phwong &n, hop chét (5) phan tmg véi metansulfonamit trong rwou t-
amylic véi sur c6 mit ctia kali phosphat ba 14n, tris(dibenzylidenaxeton)dipaladi(0) va
8,8,10,10-tetrametyl-9-(2',4',6'-triisopropylbiphenyl-2-yl)-1,5-dioxa-9-
phosphaspiro[5.5]Jundecan dé thu duoc hop chit (A). |

Theo mdt phwong &n, hop chét (5) phan tmg véi metansulfonamit trong rugu t-
amylic véi sy c6 mit cta kali phosphat ba 14n, tris(dibenzylidenaxeton)dipaladi(0) va

2,2,6,6-tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan-4-ol dé thu dwoc
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hop chét (A).

Theo mét phuong 4n, hop chit (5) phan Gng v6i metansulfonamit trong rugu t-
amylic vé&i sy c6 mit ciia kali phosphat ba 14n, tris(dibenzylidenaxeton)dipaladi(0) va
8-(2',6'-diisopropoxybiphenyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan dé thu dugc hop chét (A).

Theo mot phuong 4n, hop chét (5) phan Gng véi metansulfonamit trong ruou t-
amylic v&i sy c6 mit ciia kali phosphat ba 14n, tris(dibenzylidenaxeton)dipaladi(0) va
1,3,5,7-tetrametyl-8-(2',4',6'-triisopropylbiphenyl-2-yl)-2,4,6-trioxa-8-phosphatrixyclo
[3.3.1.137]decan dé thu dwoc hop chit (A).

Theo mét phuong an, hop chét (5) phan tmg v6i metansulfonamit trong ruou t-
amylic v6i sy c6 mit cia kali phosphat ba lan, tris(dibenzylidenaxeton)dipaladi(0) va
8-(2',6'-dimetoxybiphenyl-2-yl)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan dé thu dugc hop chét (A).

Theo mdt phuong 4n, hop chéit (5) phan tng véi metansulfonamit trong rugu t-
amylic v6i sy c6 mit cua kali phosphat ba 1an, tris(dibenzylidenaxeton)dipaladi(0) va
6-metoxy-N,N-dimetyl-2'-(7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan-8-
yl)biphenyl-2-amin d& thu dugc hop chét (A).

Theo mdt phuong 4n, hop chit (5) phan tmg v&i metansulfonamit trong rugu t-
amylic véi s c6 mit ctia kali phosphat ba lan, tris(dibenzylidenaxeton)dipaladi(0) va
8-(2'-metoxy-1,1'-binaphtyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan dé thu dugc hop chét (A).

Theo mdt phurong &n, hop chét (5) phan tmg véi metansulfonamit trong ruqu t-
amylic véi sy c6 mat ctia kali phosphat ba 14n, tris(dibenzylidenaxeton)dipaladi(0) va
8-(1,1'-binaphtyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan dé thu
dugc hop chét (A).

Theo mdt phurong 4n, hop chét (5) phan ng véi metansulfonamit trong rugu t-
amylic v6i su c6 mit cia kali phosphat ba 1an, tris(dibenzylidenaxeton)dipaladi(0) va
7,7,9,9-tetrametyl-8-(2-(naphtalen- 1-yl)phenyl)-1,4-dioxa-8-phosphaspiro[4.5]decan
dé thu duoc hop chét (A).
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Theo mét phuong an, hop chét (5) phan tmg v6i metansulfonamit trong rugu t-
amylic v6i sy c6 mit clia kali phosphat ba lan, tris(dibenzylidenaxeton)dipaladi(0) va
7,7,9,9-tetrametyl-8-(2-(naphtalen-2-yl)phenyl)-1,4-dioxa-8-phosphaspiro[4.5]decan
dé thu duoc hop chét (A).

Céc hop chét c6 cong thic (A) c6 thé duge chuyén thanh mudi tuwong tng.
Mudi ctia hop chét (A) c6 thé ¢6 ich do mot hodc nhidu tinh chét ciia mubi, nhu 13, vi
du, 1am ting d6 én dinh dugc phim ting 1én trong cic nhiét 6 va d6 4m khac nhau,
hoic c6 d6 hoa tan mong mudn trong nudc hoic cic dung moi khéc. Trong d6 mudi
du dinh dugc diung cho bénh nhén (trai voi, vi dy, viéc st dung trong diéu kién in
vitro), mudi duogc coi 13 dugce dung va/hodc tuong thich v& sinh ly. Do d6, thuat ngit
"dugc dung" duge st dung nhir mdt tinh ti¥ trong sang ché nghia 14 danh tir bién ddi 1a
thich hop dé st dung 1am dugc phdm hoic 1am mot phén trong dugc pham. Mubi
dugc dung bao gém mudi thdng thudng dugce st dung dé tao thanh mudi kim loai
kiém va tao thanh mudi cdng clia céc axit tw do hoic bazo trr do. N6i chung, cac mudi
thong thuong nay cé thé duge didu ché bing céc cach thong thudng bang céach cho, vi
du, axit hodc bazo thich hgp phan tng v&i hop chét theo sang ché. Mubdi cong bazo
dugc dung ciia céc hop chit ¢ cong thirc (A) bao gbm, vi du, mudi kim loai va muébi
hitu co. Mubi kim loai ¢6 thé bao gdm mubi kim loai kidm (nhém Ia), mubi kim loai
kiém thd (nhém ITa), va mudi kim loai pht hop sinh ly khéc. Mudi nay c6 thé dugc

tao ra tir nhdm, canxi, liti, magie, kali, natri, va kém.

Theo mdt phuong 4n, cac hop chét ¢ cong thirc (A) c6 thé duoc chuyén thanh
mubi twong tmg, hop chét (As), bang cach xtt Iy véi bazo, dung méi hodc bazo trong

dung moi.
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Céc bazo c6 thé bao gém, vi dy, kali hydroxit, natri hydroxit va bazo thich hgp
khac bét ky. Theo cac phuong 4n, bazo 12 kali hydroxit. Theo cac phuong 4n, bazo 1a
natri hydroxit. C4c dung mdi c6 thé bao gbm, vi du, dimetyl sulfoxit, 2-propanol,
nudc, va dung mdi thich hgp khac bat ky hodc hdn hop ctia chiing. Theo mdt phuong
&n, hop chit (A) phan tmg véi natri hydroxit trong hdn hop cta dimetyl sulfoxit, 2-
propanol va nuée dé thu duoc hop chit (As) 14 mudi natri. Theo mot phuong an, sy

chuyén thanh mubi twong tng dugc thuc hién & nhiét do khoang 68°C.

Mubi hitu co cia hop chét (A) c6 thé dugc tao ra tir cic amin, nhu la
trometarﬁin, dietylamin, N,N'-dibenzyletylendiamin, cloprocain, cholin, dietanolamin,
etylendiamin, meglumin (N-metylglucamin), va procain. Cac nhém chira nito bazo ¢
thé tao thanh bazo bac bdn véi cic cht nhu 13 cac alkyl (Ci-Cs) halogenua bac thép
(vi du, metyl, etyl, propyl, va butyl clorua, bromua, va iodua), cic dialkyl sulfat (vi
du, dimetyl, dietyl, dibutyl, va diamyl sulfat), cdc halogenua chudi dai (vi du, dexyl,
lauryl, myristyl, va stearyl clorua, bromua, va iodua), cic arylalkyl halogenua (vi du,

benzyl va phenetyl bromua), va céc chét khac.

Sang ché con mé ta mubi cu thé va dang da hinh ciia cac hop chit trén day, bao
gdm céc chét trung gian clia cic qué trinh trén déy, cling nhu dwgc phdm chira hop
chét nay, mudi, va dang da hinh ctia n6 va quy trinh diéu ché né. Vi duy, sang ché mot
phén d& xuit dang tinh thé cia N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit (hop chit (A)) va mubi
natri va kali twong Umg, 12 dang solvat, hydrat, va tinh thé khéng c6 dung dwoc mé ta

trong cic cong bd don qubc té sé6 WO 2009/039134 va W02009/039127.

B. Quy trinh diéu ché 6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
metoxyphenyl)naphtalen-2-yl 1,1,2,2,3,3,4,4,4-nonaflobutan- 1-sulfonat (hop chét 5).

Hop chit (5) c6 thé duoc didu ché bing cach cho 1-(3-tert-butyl-5-(6-
hydroxynaphtalen-2-yl)-4-metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (hop chét (4))
phan ng véi sulfonyl florua, sulfonyl clorua, hodc anhydrit cuia axit sulfonic, trong

d6 X' 1a clo hoic flo, va R'2 12 perflobutyl:
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Hop chét (4) c6 thé dugc sulfonyl hoa khi c6 bazo. Cac bazo ¢6 thé bao gdm,
vi dy, natri hydrua, natri hydroxit, natri metoxit, natri etoxit, natri tert-butoxit, kali
hydrua, kali hydroxit, kali metoxit, kali etoxit, kali tert-butoxit, kali cacbonat, xesi
cacbonat, natri cacbonat, natri bicacbonat, trietylamin, diisopropyletylamin, 4-
metylmorpholin, pyridin, 2,6-dimetylpyridin, hogc bazo thich hop bt ky khéc. Theo
cac phuong an, bazo 1a natri hydrua. Theo cac phuong an, bazo 1a natri hydroxit.
Theo cic phuong én, bazo 13 natri metoxit. Theo cidc phuong an, bazo 1a natri etoxit.
Theo cac phuong an, bazo 13 natri tert-butoxit. Theo cidc phuong an, bazo 1a kali
hydrua. Theo cac phuong an, bazo 12 kali hydroxit. Theo cac phuong an, bazo la kali
metoxit. Theo cdc phuong &n, bazo 1a kali etoxit. Theo cac phuwong an, bazo 1a kali
tert-butoxit. Theo cidc phuwong an, bazo 1a kali cacbonat. Theo cac phuong an, bazo 1a
xesi cacbonat. Theo cac phuong 4n, bazo 13 natri cacbonat. Theo cic phuong an, bazo
la natri bicacbonat. Theo cdc phuong an, bazo 1a trietylamin. Theo cic phuong an,
bazo la diisopropyletylamin. Theo cidc phuong an, bazo 14 4-metylmorpholin. Theo

cac phuong 4n, bazo 13 pyridin. Theo cac phuong an, bazo 1a 2,6-dimetylpyridin.

Hop chét (4) c6 thé dugc sulfonyl héa khi c6 dung mdi. Céc dung mdi c6 thé
bao g?)m, vi du, tetrahydrofuran, 2-metyltetrahydrofuran, dimetyl sulfoxit, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon, 1,2-dimetoxyetan, 1,4-
dioxan, axetonitril, diclometan, clorofom, dietyl ete, hoic dung mdi thich hop bét ky
khac hoic hdn hop cua ching. Theo cic phuong an, dung mdi 13 tetrahydrofuran.
Theo cac phuong 4n, dung moi 1a 2-metyltetrahydrofuran. Theo cdc phuong én, dung
mdi 14 dimetyl sulfoxit. Theo cdc phuong an, dung moi la N,N-dimetylformamit.

Theo céc phuong an, dung moéi la N,N-dimetylaxetamit. Theo cac phuong an, dung
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moi 12 N-metylpyrolidon. Theo cdc phuwong én, dung mdi 1a 1,2-dimetoxyetan. Theo
céc phuong 4n, dung moéi 1a 1,4-dioxan. Theo cac phuong an, dung mdi 1a axetonitril.
Theo céc phuong 4n, dung moi 1a diclometan. Theo cac phuong an, dung méi 1a

clorofom. Theo cdc phuong én, dung moi 1a dietyl ete.

Hop chét (4) c6 thé dugc sulfonyl héa & nhiét do tr khoang -15°C dén khoang
50°C hoic tir khoang -5°C dén khoang 30°C. Theo mét phwong 4n, hop chit (4) duoc

sulfonyl héa & nhiét d§ xung quanh.

Hop chit (4) c6 thé dwgc sulfonyl hoa trong khi tro. Theo cac phuong 4n, khi

tro dugce dung 14 nito. Theo cadc phuong an, khi tro dugc dung 1a argon.

Theo mdt phwong 4n, hop chit (4) phan ting véi perflobutansulfonyl florua
trong khi tro nito trong N,N-dimetylformamit ¢ nhiét d0 xung quanh khi c6 kali

cacbonat dé thu duoc hop chit (5a).

0O 0
fﬁl‘" R FR Fe (U\NH
/7 \

O OF F F
Me O |:> Me O
Me Me
Me OMe K2CO4 Me OMe
OH DMF ?
)

C. Quy trinh didu ché  1-(3-tert-butyl-5-(6-hydroxynaphtalen-2-yl)-4-
metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (hop chét (4)).
1-(3-tert-butyl-5-(6-hydroxynaphtalen-2-yl)-4-metoxyphenyl)pyrimidin-
2,4(1H,3H)-dion (hop chét (4)) c6 thé duoc didu ché bing cach cho hop chét (1) phan
g v&i hop chét (3) trong cac diéu kién phan tmg Suzuki khi ¢6 tién chét xac tac kim

loai chuyén tiép, bazo, va phoi tu.
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X2 ciia hop chét (1) c6 thé 1a cloro, bromo, hoic iodo. Theo c4c phuong 4n, X2
14 cloro. Theo cac phuong 4n, X? 1a bromo. Theo mdt phuong 4n khac, X2 13 iodo.
Hop chét (1) c6 thé bao gbm, vi dy, 1-(3-tert-butyl-5-clo-4-metoxyphenyl)pyrimidin-
2,4(1H,3H)-dion (hop chét (1a)), 1-(3-bromo-5-tert-butyl-4-metoxyphenyl)pyrimidin-
2,4(1H,3H)-dion (hop chét (1b)), hodc 1-(3-tert-butyl-5-iodo-4-
metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (hop chét (1c)). Quy trinh didu ché hop
chét (1) dwgc md ta trong Vi du 1 duéi day ciing nhu trong cong bd don patent qudc
té s6 WO 2009/039127.

Y! ctia hop chét (3) c6 thé 1a axit boronic, este borat, hodc mubi borat. Theo
cic phuong 4n, Y! 13 axit boronic. Theo c4c phuong 4n, Y! 13 este borat. Theo cic
phuong 4n, Y! 13 mubi borat. Hop chit (3) c6 thé bao gbm, vi du, axit 6-
hydroxynaphtalén-Z-ylboronic (hop chét (3a)), kali triflo(6-hydroxynaphtalen-2-
yl)borat (hop chit (3b)), va 6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-
2-0l (hop chét (3¢)), cac chét nay dugc ban sén trén thi trudng.

Phan tng ghép dbi chéo c6 thé duge thuc hién khi c6 tién chét xtc tac. Chét
XUc tac c6 thé, vi du, 13 silicon, boron, tin, kém hodc chét xuc tac thich hop bét ky
khéc. Theo cac phuong &n, cht xuc tac 13 tién chét xuc tac kim loai chuyén tiép. Theo
cac phuong 4n, tién chét xic tac kim loai chuyén tiép 1a tién chét xuc tac paladi. Cac
tién chét xdc tac paladi co thé bao gdm, vi du, tetrakis(triphenylphosphin)paladi(0),
diclobis(triphenylphosphin)paladi(Il), tris(dibenzylidinaxeton)dipaladi(0), paladi(Il)
diaxetat, diclobis(triphenylphosphin)paladi, [1,1'-bis(diphenylphosphino)feroxen]
diclopaladi(II), phirc hgp v&i diclometan, hogic tién chit xuc tac paladi thich hop bt
ky khic. Theo c4c phwong 4n, tién chit xGc tic paladi Ia

tetrakis(triphenylphosphin)paladi(0). Theo cac phuong én, tién chit xuc tac paladi 12
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diclobis(triphenylphosphin)paladi(II). Theo cic phuong 4n, tién chit xuc tac paladi 1a
tris(dibenzylidinaxeton)dipaladi(0). Theo cac phwong 4n, tién chét xuc tac paladi 1a
paladi(Il) diaxetat. Theo c4c phwong 4n, tién chit xuc tic paladi Ia
diclobis(triphenylphosphin)paladi. Theo cic phwong 4n, tién chét xuc tic paladi 1a
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II), phtc hop véi diclometan.

Phén (mg ghép d6i chéo c6 thé dugc thyc hién khi ¢6 phéi tir. Theo cac phuong
4n phdi tr 1a phosphin. Céc phbi tir c6 thé bao gdm, vi du, tri-t-butylphosphin,
trixylcohexylphosphin,  tris(2-furyl)phosphin,  2,2’-bis(diphenylphosphino)-1,1°-

binaphtyl, 1,3,5,7-tetrametyl-8-phenyl-2.4,6-trioxa-8-
phosphatrixyclo[3.3.1.137]decan, biphenyl-2-yldixyclohexylphosphin,
dixyclohexyl(2',6'-dimetoxybiphenyl-2-yl)phosphin, dixyclohexyl(2',4',6'-

triisopropylbiphenyl-2-yl)phosphin, hodc phdi tir thich hop khéac bt ky. Theo cac
phuong 4n, phdi tir 13 tri-t-butylphosphin. Theo c4dc phuwong an, phdi tir 1a
trixylcohexylphosphin. Theo cic phuong &n, phdi tir 13, tris(2-furyl)phosphin. Theo
cdc phuong 4n, phdi tir 13 2,2’-bis(diphenylphosphino)-1,1’-binaphtyl. Theo céc
phuong an, phbi tur 1a 1,3,5,7-tetrametyl-8-phenyl-2,4,6-trioxa-8-
phosphatrixyclo[3.3.1.1>7]decan. Theo cic phuong 4n, phdi ti 13 biphenyl-2-
yldixyclohexylphosphin. Theo cic phuong é&n, phdi tr 1a dixyclohexyl(2',6'-
dimetoxybiphenyl-2-yl)phosphin. Theo c4dc phwong 4n, phbéi t& 1a
dixyclohcxy1(2',4',6'-triisopropylbiphenyl-z-yl)phosphin;

Hop chét (1) c6 thé phan tmg v6i hop chét (3) khi c6 bazo. Cac bazo c6 thé
bao gém, vi du, kali phosphat ba 14n, xesi cacbonat, kali cacbonat, natri cacbonat, kali
tert-butoxit, xesi florua hodc bazo thich hop bt ky khac. Theo céc phuong 4n, bazo 1a
kali phosphat ba 14n. Theo cac phuong 4n, bazo 13 xesi cacbonat. Theo cac phuong
an, bazo 1a kali cacbonat. Theo cic phuong é4n, bazo 1a natri cacbonat. Theo céc

phuong an, bazo 14 kali tert-butoxit. Theo cadc phuong 4n, bazo 1a xesi florua.

Hop chét (1) c6 thé phan tng v&i hop chét (3) khi c6 dung méi. Cac dung moi
c6 thé bao gém, vi dy, tetrahydrofuran, 2-metyltetrahydrofuran, N,N-
dimetylformamit, 1,2-dimetoxyetan, 1,4-dioxan, etanol, toluen, nuéc, hodc dung moi

thich hop bat ky khac hodc hdn hop ciia chung. Theo cic phuong 4an, dung méi 14
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tetrahydrofuran. Theo cédc phuong &n, dung mdi 1a 2-metyltetrahydrofuran. Theo cac
phuong 4n, dung moi 1a N,N-dimetylformamit. Theo cic phuong an, dung méi 1a 1,2-
dimetoxyetan. Theo cdc phuong an, dung méi 1a 1,4-dioxan. Theo cac phuong an,
dung mdi 1a etanol. Theo cac phwong én, dung méi 1a toluen. Theo cac phuong éan,

dung méi 1a nudec.

Hop chét (1) c6 thé phan tng v6i hop chét (3) & nhiét do tir khoang 20°C dén
khoang 130°C, hoic tir khoang 40°C dén khoang 80°C. Theo mdt phuong 4n, phan
Uung dugce thuc hién & nhiét d§ xung quanh ho#c nhiét d¢ cao hon. Theo mét phwong
an, phan ng dugc thye hién & nhiét do khoang 65°C. Nhiét do c6 thé duoc kiém soat

thong qua viéc gia nhiét thong thudng hoic bang vi séng.

Hop chét (1) c6 thé phan tmg véi hop chit (3) trong khi tro. Theo cac phuong

an, khi tro duge dung 1a nito. Theo c4dc phuong an, khi tro dugc dung la argon.

Theo mot phuong é&n, 1-(3-tert-butyl-5-iodo-4-metoxyphenyl)pyrimidin-
2,4(1H,3H)-dion (hop chat (I1c) phan {mg véi axit 6-hydroxynaphtalen-2-ylboronic
(hop chit (3a) trong tetrahydrofuran khi c6 kali phosphat ba 14n, 1,3,5,7-tetrametyl-8-
phenyl-2,4,6-trioxa-8-phosphatrixyclo[3.3.1.1>"]decan, va
tris(dibenzylidenaxeton)dipaladi(0) dé thu dugc 1-(3-tert-butyl-5-(6-
hydroxynaphtalen-2-yl)-4-metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (hop chét (4)).
D. Dinh nghia

Nhu duge sit dung trong phan mé ta nay va yéu cau bao hd dinh kém, trir khi
dugc chi ra nguoc lai, cac thudt nglt dudi day c¢6 nghia nhu sau:

Thuat ngit "alkenyl" nhu dugc st dung & day, nghia 12 chudi hydrocacbon
mach théng hodc nhanh c6 tir 2 dén 10 cacbon va cé it nhit mdt lién d6i cacbon-
cacbon ddi dugc tao thanh bing céach loai hai hydro. Cac vi du cu thé vé alkenyl bao
gbm, nhung khong chi gi6i han &, etenyl, 2-propenyl, 2-metyl-2-propenyl, 3-butenyl,
4-pentenyl, 5-hexenyl, 2-heptenyl, 2-metyl-1-heptenyl, va 3-dexenyl.

Thuét nglt "alkoxy" nhu dugc st dung & day, nghia 14 nhém alkyl, nhu dugce

dinh nghia & ddy, dugc gin voi phan phén tir gbc théng qua nguyén tir oxy. Céc vi du
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cu thé vé alkoxy bao gbém, nhung khong chi gidi han &, metoxy, etoxy, propoxy, 2-

propoxy, butoxy, tert-butoxy, pentyloxy, va hexyloxy.

Thuét ngit "alkoxyalkyl" nhu dugc sit dung & ddy nghia 1a nhom alkoxy, nhu
dugc dinh nghia ¢ day, dugc gén vo&i phin phén ti gbc thong qua nhém alkyl, nhu
dugc dinh nghia & day. Cac vi du cu thé v& alkoxyalkyl bao gdm, nhung khong chi

gidi han 0, tert-butoxymetyl, 2-etoxyetyl, 2-metoxyetyl, va metoxymetyl.

Thuét ngit "alkyl" nhu dugc st dung & ddy, nghia 1a chudi hydrocacbon bao
hoa mach thing hodc nhéanh, ¢6 tir 1 dén 10 nguyén ti cacbon. Thuat ngit “alkyl béc
thap” hodc “Ci. alkyl” nghia 14 chudi hydrocacbon mach thang hogc nhanh c6 tir 1
dén 6 nguyén tir cacbon. Thuat ngit “Ci.3 alkyl” nghia 13 chudi hydrocacbon mach
thing hoic nhanh c6 tir 1 dn 3 nguyén tir cacbon. Céc vi du cy thé v& alkyl bao gbm,
nhung khong chi giéi han &, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-
butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2-
dimetylpentyl, 2,3-dimetylpentyl, n-heptyl, n-octyl, n-nonyl, va n-dexyl.

Thuét ngit "alkylamino" nhu dugc st dung & ddy, nghia 14 nhom alkyl, nhu
dugc dinh nghia & ddy, dugc gén véi phan phén tir gbc thong qua nhém amino, nhu
dugc dinh nghia & day. Cac vi du cu thé vé alkylamino bao gdm, nhung khong chi

gidi han &, metylamino, etylamino, va sec-butylamino.

Thuét ngit "N-alkylaminoalkyl" nhu dugc st dung & ddy, nghia 1a nhom alkyl,
nhr dugc dinh nghia & ddy, dwoc gén véi phin phan tir gbc thong qua nhém
aminoalkyl, nhu dugc dinh nghia & day. Céac vi du cu thé vé N-alkylaminoalkyl bao
gbm, nhung khéng chi giéi han &, metylaminoetyl va metylamino-2-propyl.

Thuét ngit "alkylcacbonyl" nghia 12 nhém alkyl duge gin véi phan phan tir gbe
thong qua nhém cacbonyl, nhuw dwgc dinh nghia & ddy. Cac vi du cu thé v&
alkylcacbonyl bao gdm, nhung khong chi giéi han &, axetyl, l-oxopropyl, 2,2-
dimetyl-1-oxopropyl, 1-oxobutyl, va 1-oxopentyl.

Thudt ngit "alkylen" nghia 13 nhém hoéa tri hai c6 nguén gbe tir chubi

hydrocacbon mach thing hodc nhanh c6 tir 1 dén 10 nguyén tir cacbon. Céc vi du cu
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thé vé alkylen bao gbm, nhung khong chi gi6i han &, -CHz-, -CH,CHa-, -
CH,CH>CH>-, -CH,CH>CH,CH>-, va -CH>CH(CH3)CHa-.

Thuét ngit "N-(alkyl)sulfamoyl" nhu dugc st dung & ddy, nghia 14 nhém alkyl,
nhu dugc dinh nghia & ddy, dugc gin véi phdn phan tir gbc théng qua nhém
sulfamoyl, nhur dwoc dinh nghia & ddy. Céac vi du cu thé vé N-(alkyl)sulfamoyl bao
gdm, nhung khéng chi giéi han &, N-metylsulfamoyl va N-etylsulfamoyl.

Thuét ngit "alkylthio" nhu dugc st dung & day, nghia la nhom alkyl, nhu duge
dinh nghia & d4y, dugc gin véi phan phan t gbc théng qua nguyén tir luu huynh. Cac
vi dy cu thé v& alkylthio bao gdm, nhung khong chi gi6i han &, metylthio, etylthio,
tert-butylthio, va hexylthio.

Thuat ngit "alkynyl" nhu duge st dung & ddy, nghia 14 nhom hydrocacbon
mach thing hodc nhanh c6 tir 2 dén 10 nguyén tir cacbon va c6 it nhat mot lién két ba
cacbon-cacbon. Céc vi du cu thé vé alkynyl bao gbm, nhung khong chi giéi han 6,

axetylenyl, 1-propynyl, 2-propynyl, 3-butynyl, 2-pentynyl, va 1-butynyl.
Thuét nglt "amino" nhu dugc st dung & ddy nghia 1a nhém -NHa.

Thuat ngit "aminoalkyl" nhu dwgc st dung & ddy nghia 14 it nhat nhém amino,
nhu dugc dinh nghia & ddy, dugc gin véi phdn phan tir gbc thong qua nhém alkyl,
nhu dugc dinh nghia & ddy. Céc vi du cu thé v& aminoalkyl bao gdm, nhung khong

chi gidi han &, aminometyl, 2-aminoetyl, 2-metyl-2-hydroxyetyl, va 2-aminopropyl.

Thuét ngit "aryl" nhu dugc sir dung & day, nghia 1a phenyl hodc aryl hai vong,.
Aryl hai vong 12 nhém naphtyl, hodc phenyl dugc ngung tu véi xycloalkyl don vong,
hotic phenyl dugc ngung tu véi xycloalkenyl don vong. Céc vi dy cu thé v& cac nhém
aryl bao gbm, nhung khéng chi giéi han &, dihydroindenyl, indenyl, naphtyl,
dihydronaphtalenyl, va tetrahydronaphtalenyl. Aryl hai vong dugc gin véi phin phan
tir gbc thong qua nguyén tir cacbon bét ky duoc chira trong hé mach vong hai vong.

Céac nhom aryl trong ban md ta ndy c6 thé khong duoc thé hodc dugc thé.
Thuit nglt "xyano" nhu dugc sir dung & day, nghia 1a nhém -CN.

Thuét ngit "xycloalkoxy" nhu dugc st dung & day, nghia 14 nhém xycloalkyl,

nhu duoc dinh nghia & ddy, dwgc gin véi phin phéan tir gbe thong qua nguyén tir 6xy.
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Cac vi du cu thé vé xycloalkoxy bao gdm, nhung khong chi giéi han &,

xyclohexyloxy va xyclopropoxy.

Thuét nglt "xycloalkyl" hodc “xycloalkan” nhu dugc st dung & ddy, nghia 1a
xycloalkyl don vong, hai vong, hodc ba vong. Xycloalkyl don vong 1a hé mach vong
cacboxyclic chira tir ba dén tam nguyén tir cacbon, khong chtra di nguyén tir va khong
chira lién két d6i. Cac vi du vé hé mach vong don vong bao gdm, nhung khéng chi
giéi han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va
xyclooctyl. Xycloalkyl hai vong 1a xycloalkyl don vong dugc ngung tu véi vong
xycloalkyl don vong, hoic hé mach vong don vong dugc ndi véi nhau, trong d6 hai
nguyén tir cacbon khong canh nhau cila vong don vong dugc ndi bdi ciu ndi alkylen
chita mét, hai, ba hoic bdn nguyén tir cacbon. Cac vi du cu thé vé hé mach vong hai
vong bao gdm, nhung khong chi gi6i han &, bixyclo[3.1.1]heptan,
bixyclo[2.2.1]heptan, bixyclo[2.2.2]octan, bixyclo[3.2.2]nonan, bixyclo[3.3.1]nonan,
va bixyclo[4.2.1]nonan. Céc xycloalkyl ba vong dugc tao bdi nhom xycloalkyl hai
vong dugc ngung tu véi xycloalkyl don vong, hodc xycloalkyl hai vong trong d6 hai
nguyén tir cacbon khdng canh nhau cia hé mach vong dugec lién két v6i nhau boi cdu
ndi alkylen chira 1, 2, 3, ho#c 4 nguyén tir cacbon. Cac vi du cu thé vé hé mach vong
ba vong bao gdm, nhung khéng chi giéi han &, trixyclo[3.3.1.03%"Jnonan (octahydro-
2,5-metanopentalen hodc noradamantan), va trixyclo[3.3.1.13%7]decan (adamantan).
Nhém xycloalkyl don vong, hai vong, va ba vong c6 thé khéng duogc thé hodc duoc
thé, va dugc gén véi phin phan tr gbc thong qua nguyén tir c6 thé thé dugc bit ky

trong hé mach vong.

Thuit nglt "dialkylamino" nhu dugc sit dung & ddy, nghia 1a hai nhém alkyl
dugc chon doc 14p, nhu dugc dinh nghia & ddy, dugc gin véi phan phén tir gbc thong
qua nhém amino, nhu dugc dinh nghia & day. Cac vi du cu thé vé dialkylamino bao
gbm, nhung khéng chi giéi han &, N,N-dimetylamino, N-etyl-N-metylamino, va N-

isopropyl-N-metylamino.

Thuat nglt "N,N-dialkylaminoalkyl" nhu dugc st dung & day, nghia 1§‘1 hai
nhém alkyl duge chon doc 14p, nhu dugc dinh nghia & ddy, dwoc gén véi phin phan

ttr gbc thong qua nhém aminoalkyl, nhu dwgc dinh nghia & day. Cac vi du cu thé vé
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N,N-dialkylaminoalkyl bao gdm, nhung khong chi gi6i han &, N,N-dimetylaminoetyl
va N,N-metyl(2-propyl)aminoetyl.

Thuit ngt "N,N-(dialkyl)sulfamoyl" nhu duogc sit dung & diy, nghia 1a hai
nhém alkyl dugc chon ddc 1ap, nhu duge dinh nghia & ddy, dugc gin véi phan phan
tr gbc thong qua mot nhom sulfamoyl, nhu dwgc dinh nghia & day. Céc vi du cu thé
vé N,N-(dialkyl)sulfamoyl bao gdm, nhung khong chi gi6i han &, N,N-
dimetylsulfamoyl va N-metyl-N-etyl-sulfamoyl.

Thuit nglt "halo" hodc "halogen" nhu dugc str dung & ddy, nghia 1a Cl, Br, I,
hoic F.

Thuat ngit "haloalkoxy" nhu dwgc sir dung & ddy, nghia 1 it nhit mot nhém
halogen, nhu dugc dinh nghia & ddy, duoc gin voi phﬁn phan tir gbc thdng qua nhém
alkoxy nhém, nhu duge dinh nghia & day. Cac vi du cu thé vé haloalkoxy bao gdm,

nhung khong chi gigi han &, clometoxy, 2-floetoxy, triflometoxy, va pentafloetoxy.

Thuét ngit "haloalkyl" nhu dugce st dung & ddy, nghia 1a nhém alkyl, nhu dugce
dinh nghia & day, trong d6 mot, hai, ba, bdn, nim hodc séu nguyén tir dugc thé bsi
nhém halogen. C4c vi du cu thé vé haloalkyl bao gbm, nhung khong chi gi6i han &,
clometyl, 2-floetyl, 2,2,2-trifloetyl, triflometyl, diflometyl, pentafloetyl, 2-clo-3-
flopentyl, va triflopropyl nhu 1a 3,3,3-triflopropyl.

Thuét ngtt "heteroaryl" nhu dugce sit dung & ddy, nghia 1a nhém heteroaryl don
vong hodc nhém heteroaryl hai vong. Nhom heteroaryl don vong 13 vong gdm nim
hoc sau canh. Vong nim canh chira hai lién két d6i. Vong nam canh c6 thé bao gdm
mdt di nguyén tir dugce chon tir O hodc S; hodc tiy y mdt, hai, ba hodc bbn nguyén t
nito v mot nguyén tir 6xy hogc lvu huynh. Vong sdu canh chira ba lién két d6i va
mot, hai, ba, hoic bdn nguyén ti nito. Céc vi du cu thé vé heteroaryl don vong bao
gdm, nhung khong chi giéi han &, furanyl, imidazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, 1,3-oxazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl,
pyrolyl, tetrazolyl, thiadiazolyl, 1,3-thiazolyl, thienyl, triazolyl, va triazinyl. Nhom
heteroaryl hai vong bao gdm nhém heteroaryl don vong dwgc ngung tu véi nhoém
phenyl, hodc nhém heteroaryl don vong duge ngung tu véi nhém xycloalkyl don

vong, hodc nhém heteroaryl don vong dugc ngung tu véi nhom xycloalkenyl don
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vong, hodc nhém heteroaryl don vong dugc ngung tu véi nhom heteroaryl don vong,
hodc nhém heteroaryl don vong duoc ngung tu véi nhém di vong don vong. Céc vi du
cu thé v& nhém heteroaryl hai vong bao gdm, nhung khéng chi giéi han &,
benzofuranyl, benzothienyl, benzoxazolyl, benzimidazolyl, benzoxadiazolyl, 6,7-
dihydro-1,3-benzothiazolyl, imidazo[1,2-a]pyridinyl, indazolyl, indolyl, isoindolyl,
isoquinolinyl, naphtyridinyl, pyridoimidazolyl, quinazolinyl, quinolinyl, thiazolo[5,4-
b]pyridin-2-yl, thiazolo[5,4-d]pyrimidin-2-yl, va 5,6,7,8-tetrahydroquinolin-5-yl. Cac
nhém heteroaryl don vong va hai vong trong ban mo ta ndy c6 thé dugc thé hoic
khong duge thé va dugc ndi voi phan phan tir gc thong qua nguyén tir cacbon bét ky

hozic nguyén tir nito bat ky chira trong hé mach vong.

Thuét nglt "di vong" hodc "heterocyclic" nhu dugc sit dung & day, nghia la
nhém di vong don vong, nhém di vong hai vong, hodc nhém di vong ba vong. Nhom
di vong don vong 1a mt vong gém ba, bdn, ndm, sau, bay hoic tAm canh chira it nhét
mot di nguyén t&r doc 1ap dugc chon tir nhém bao gém oxy, nito, phospho va luu
huynh. Vong ba hodc bbn canh chua, khong chitra hodic chi chira mot lién két d6i, va
mot di nguyén tir, dugc chon tir nhém bao gdbm oxy, nito, phospho va luu huynh.
Vong nim canh khéng chtra hoic chira mot lién két doi, hai hodic ba di nguyén tir
dugc chon tir nhém bao gdm oxy, nito, phospho va luu huynh. Vong séu canh chira
khéng, mot hoic hai lién két ddi va mot, hai hoic ba di nguyén tir dugc chon tir nhém
bao gdm oxy, nito, phospho va Iuvu huynh. Vong bay hodc tdm canh chira khong, mot,
hai, ba hozc bdn lién két d6i va mét, hai, ba di nguyén tir dwoc chon tir nhém bao gém
oxy, nito, phospho va luu huynh. Céc vi du cu thé vé di vong don vong bao gbm,
nhung khong chi giéi han ¢, azetidinyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxany]l,
1,3-dioxolanyl, 1,3-dithiolanyl, 1,3-dithianyl, imidazolinyl, imidazolidinyl,
isothiazolinyl,  isothiazolidinyl,  isoxazolinyl, isoxazolidinyl, = morpholinyl,
oxadiazolinyl, oxadiazolidinyl, oxazolinyl, oxazolidinyl, phosphinan, piperazinyl,
piperidinyl,  pyranyl, pyrazolinyl, pyrazolidinyl, pyrolinyl, pyrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl, tetrahydropyrimidinyl,
tetrahydrothienyl, thiadiazolinyl, thiadiazolidinyl, thiazolinyl, thiazolidinyl,
thiomorpholinyl, 1,1-dioxidothiomorpholinyl (thiomorpholin sulfon), thiopyranyl, va

trithianyl. Nhom di vong hai vong 1a nhém di vong don vong duge ngung tu véi
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nhom phenyl, hodc nhém di vong don vong dugc ngung tu véi nhom xycloalkyl don
vong, hodc nhém di vong don vong dugc ngung ty véi nhém xycloalkenyl don vong,
hodc nhém di vong don vong duge ngung tu véi nhém di vong don vong, hodc hé
mach vong di vong don vong dugc nbi v6i nhau trong d6 hai nguyén tir khdng canh
nhau trong vong dugc lién két boi nhém cau ndi alkylen ctia 1, 2, 3, hodc 4 nguyén tir
cacbon, hodc nhom ciu ndi alkenylen cda 1, 2, 3, hodc 4 nguyén tit cacbon. Céc vi du
cu thé vé di vong hai vong bao gém, nhung khong chi gi6i han &, benzopyranyl,
benzothiopyranyl, chromanyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzothienyl,
azabixyclo[2.2.1]heptyl (bao gdm 2-azabixyclo[2.2.1]hept-2-yl), 2,3-dihydro-1H-
indolyl, isoindolinyl, octahydroxyclopenta[c]pyrolyl, octahydropyrolopyridinyl, 9-
phosphabixyclo[3.3.1]nonan, 8-phosphabixyclo[3.2.1]octan, va
tetrahydroisoquinolinyl. C4c di vong ba vong 1a nhém di vong hai vong dugc ngung
tu véi nhoém phenyl, hodc nhém di vong hai vong dugc ngung tu v4i nhém xycloalkyl
don vong, hodc nhém di vong hai vong dugc ngung tu véi nhém don vong
xycloalkenyl, hodc nhém di vong hai vong dugc ngung tu v6i nhéom di vong don
vong, hodc nhém di vong hai vong trong d6 hai nguyén tir khong canh nhau trong
vong hai vong dugc ndi véi nhau béi nhém cdu ndi alkylen véi 1, 2, 3, hodc 4 nguyén
tlr cacbon, hosic nhém cdu nbi alkenylen véi hai, ba hoic bdn nguyén tir cacbon. Céc
vi du v& di vong ba vong bao gdm, nhung khong chi giéi han &, octahydro-2,5-
epoxypentalen, hexahydro-2H-2,5-metanoxyclopenta[b]furan, hexahydro-1H-1,4-
metanoxyclopenta[c]furan, aza-admantan (1-azatrixyclo[3.3.1.137]decan), oxa-
adamantan (2-oxatrixyclo[3.3.1.137]decan), va 2,4,6-trioxa-8-
phosphatrixyclo[3.3.1.13,7]decan. Nhém di vong don vong, hai vong, va ba vong
dugc ndi v6i phan phan tr gbc thong qua nguyén té cacbon hoidc nito bit ky chira

trong vong, va cé thé khong duogc thé hodc duoc thé.

Thuét ngtt "hydroxyl" hodc "hydroxy" nhu dugc st dung & day, nghia 1a nhém
-OH.

Thuét ngtt "hydroxyalkoxy" nhu dugc st dung & ddy, nghia 12 nhém hydroxy,

nhu dugce dinh nghia & ddy, dugc gin voi phin phan tir gbc théng qua nhém alkoxy,
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nhu duoc dinh nghia & day. Cac vi du cu thé vé hydroxyalkoxy bao gbém, nhung

khong chi gidi han &, hydroxyetoxy, va 2-hydroxypropoxy.

Thuét nglt "hydroxyalkyl" nhu duoc sir dung & ddy nghia 1 it nhit mot nhém
hydroxy, nhu duge dinh nghia & ddy, duge gin véi phan phén tir gbc théng qua nhom
alkyl, nhu duge dinh nghia & ddy. Cac vi du cu thé vé hydroxyalkyl bao gdm, nhung
khong chi gigi han &, hydroxymetyl, 2-hydroxyetyl, 2-metyl-2-hydroxyetyl, 3-
hydroxypropyl, 2,3-dihydroxypentyl, va 2-etyl-4-hydroxyheptyl.

Thuét ngit “ox0” nhu dugc st dung & day, nghia 1a nhém =O.
Thuét ngit “sulfamoyl” nhu dugc si dung & day, nghia 1a nhém —S(O)>NHa,.

Thuét ngit "sulfat" nhu dugc sit dung & day, nghia 1a nhém Z!0S(0),0-, trong
d6 Z! 12 nhém alkyl, aryl, haloalkyl, hodc heteroaryl dwgc thé tily y, nhu dwgc dinh
nghia & ddy. Cac vi du cu thé vé sulfonat bao gdm, nhung khong chi gi6i han &,

metylsulfat, triflometylsulfat, va phenylsulfat.

Thuét ngit "sulfonamit" nhu dugc sit dung & diy, nghia 13 nhém Z!S(0)NZ2-,
nhu dugc dinh nghia & ddy, trong d6 Z' 13 nhém alkyl, aryl, haloalkyl, hodc heteroaryl
dugc thé tuy ¥, nhu dugce dinh nghia & day, va Z?2 1a hydro hoic alkyl. Cac vi du cu thé
vé sulfonamit bao gbm, nhung khéng chi gi¢i han &, metansulfonamit,

triflometansulfonamit, va benzensulfonamit.

Thuat nglt "sulfonat" nhu dugc sit dung & dy, nghia 1a nhém Z!'S(0)20-, nhu
dugc dinh nghia ¢ déy, trong d6 Z' 1a nhém alkyl, aryl, haloalkyl, hodc heteroaryl
dugc thé tiy ¥, nhu duoc dinh nghia & day. Cac vi du cu thé vé sulfonamit bao gom,
nhung khong chi gidi han &, metansulfonat, triflometansulfonat, 1,1,2,2,3,3,4,4,4-

nonaflobutan-1-sulfonat va p-toluensulfonat.
Thuét ﬁgfr "thio" hodc "mercapto" nghia 1a nhém -SH.

Thuét ngit "thioalkyl" nhu duoc sit dung & déy, nghia 13 it nhdt mdt nhém thio,
nhu duoc dinh nghia & ddy, duoc gin véi phan phan tir gbc théng qua nhém alkyl,
nhu duoc dinh nghia & ddy. Céc vi du cu thé vé thioalkyl bao gém, nhung khong chi

gidi han &, thiometyl hodc mercaptometyl va, 2-thioetyl hodc 2-mercaptoetyl.
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Mot nhom thé "co thé duge thé" néu né chua it nhit mot nguyén tl cacbon
hodc nito ma lién két voi mét hodc nhidu nguyén tir hydro. Do d6, vi du, hydro,
halogen, va xyano s& khong nim trong dinh nghia nay. Ngoai ra, nguyén t&r lvu huynh
trong nhom heteroxyclyl chira nguyén tir d6, c6 thé thé bing mét hodc hai nhém thé

0XoO0.

Néu mot nhém thé duge md ta 13 "c6 thé dugc thé", thi gbc khong phai hydro
s€ duogc dat tai géc hydro trén nguyén tir cacbon hoic nito ctia nhém thé. Do d6, vi du,
nhém thé alkyl d3 dugc thé 13 nhém thé alkyl ma trong d6 it nhit mot gbc khong phai
hydro duogc dat tai géc hydro trén nhém thé alkyl. Pé minh hoa, monofloalkyl 1a
nhém alkyl duge thé béng mét gbc flo, va difloalkyl 12 nhém alkyl dugc thé bing hai
géc flo. Nén biét réng, néu c6 nhidu hon mot sy thé trén mdt nhém thé, thi mdi géc

khong phai hydro c6 thé gidng hodc khac nhau (trir khi ¢6 quy dinh khac).

Néu nhém thé duge mo ta 1a "duge thé ty y", thi nhom thé c6 thé hoic (1)
khong dugc thé hodc (2) dugc thé. Néu nhém thé duoc mé ta 1a dugc thé thy ¥ t6i mot
sd lwgng gbe khong phai hydro cu thé, thi nhom thé ¢6 thé hodc (1) khong duge thé;
hoic (2) dugc thé t6i sb lugng gdc khong phai hydro cu thé hodc t6i sb lugng tdi da
clia vi tri c6 thé thé duoc trén nhom thé, néu mot trong hai it hon. Do dd, vi du, néu
nhém thé dugc mo ta 13 heteroaryl dwoc thé tiy v t6i 3 gbc khong phai hydro, thi
heteroaryl bt ky c6 it hon 3 vi tri c6 thé thé dugc s& dugc thé thy ¥ gbc khong phai
hydro t6i t6i da 1a s luong vi tri thé ma heteroaryl c6. P& minh hoa, tetrazolyl (c6 4
vi tri thé) c6 thé dugc thé tily y gde khong phai hydro radical. D& minh hoa thém, néu
gbc amino nito dugc md ta 1a dugc thé tiy ¥ t6i 2 gbe khong phai hydro, thi amino
nito ban du s& duge thé tiy ¥ téi 2 gbe khong phai hydro, trong khi amino nito tht
hai s& chi duoc thé tiy ¥ t6i 1g6c khong phai hydro.

7
An

Céc thuat ngit "nhém thé" va "gbc" & ddy s& duge st dung thay thé 13n nhau.

Tién t§ "halo" chi ra r?mg nhém thé ma tién td dugc gén vao s& duoc thé boi
mot hodc nhidu géc halogen duoc chon ddc 1ap. Vi du, haloalkyl nghia 13 nhom thé
alkyl trong d6 it nhat mot gbc hydro dugc thé béi gbc halogen. Céc vi du vé haloalkyl
bao gébm clometyl, 1-bromoetyl, flometyl, diflometyl, triflometyl, va 1,1,1-trifloetyl.
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Nén biét ring néu nhom thé dugc thé béi nhidu hon mot gbe halogen, thi cac gbe

halogen d6 c6 thé giéng hoic khac nhau (trir khi dugc quy dinh khac).

Tién t§ "perhalo” chi ra ring mdi gbc hydro ma tién t duoc gin vao s& duoc
thé béi mot hodic nhidu gde halogen duogc chon ddc 14p., nghia 13, mdi gdc hydro trén
nhom thé s& dugc thé boi mot gbe halogen. Néu tit ca gbc halogen déu gibng nhau,
thi tién t5 thong thuong s& x4c dinh gbc halogen d6. Do d6, vi dy, thudt ngit "perflo”
nghia 12 mdi gbc hydro trén nhém thé ma nhém tién t6 gin vao duge thé bang gbc flo.
Dé minh hoa, thut ngit "perfloalkyl" nghia 14 nhém thé alkyl trong d6 gbc flo s8

dugc thay cho mdi gc hidro.

Tién t& gin voi cac nhom thé da thanh phin chi dugc ap dung cho thanh phan
dAu tién. P& minh hoa, thudt ngft "alkylxycloalkyl" chira 2 thanh phin la: alkyl va
xycloalkyl. Do d9, tién t6 Ci-Ce- trong Ci-Ce-alkylxycloalkyl nghia 13 thanh phdn
alkyl trong alkylxycloalkyl chira tir 1 dén 6 nguyén tir cacbon; tién t§ C1-Cs- khong
miéu td thanh phin xycloalkyl. P& minh hoa thém, tidn t§ "halo" trong
haloalkoxyalkyl chi ra ring chi thanh phan alkoxy trong nhém thé alkoxyalkyl dugc
thé bang mot hodc nhidu gbe halogen. Néu halogen duoc thé thém vao hoic bang mot
céch khéc trong thanh phan alkyl, thi nhém thé s& dugc goi la: “alkoxyalkyl dugc thé
bdi halogen” thay vi “haloalkoxyalkyl”. Néu halogen thé chi xuét hién trong thanh
phan alkyl, thi thay vao d6, nhém thé s& dwoc goi la: “alkoxyhaloalkyl."

Neéu cic nhoém thé dugc miéu ta 13 "duge chon ddc 14p" tir mot nhém, thi mdi
nhém thé déu dwoc chon doc 1ap. Do d6, mdi nhom thé c6 thé giong hodc khac cac

nhém thé khac.

Khi mé t4 nhém thé, thi thanh phin dugc md ta ngay bén phai ciia nhém thé 1a
thanh phan c6 héa tri ty do.
E. Dugc phim.

Séang ché ciing d& cap dén dugc phim chira hop chét (5a) theo séng ché hodic
mubi cia no, va duoc phém chtra hop chét (5a) hoac mubi cia n6 dugc didu ché theo
quy trinh d& xudt. Cac dugc phim nay ciing c6 thé bao gdbm mot hodc nhidu chit

mang, t4 dugc, va/hodc ta dugce 1dng (ma goi chung 1a "céc ta dugc") dugce dung.
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Dugc pham c6 thé bao gdm dang liéu rin. Dang lidu rén c6 thé bao gbm, vi du,
vién nang, vién nén, thudc vién, thudc bot dang hat hodc dang lidu rén thich hop bét
ky khac. Trong cac dang lidu rén nay, cic hop chit hodc mudi c6 thé duge tron voi
mot hodc nhiéu ta duge. Néu duge dung mbi 14n, cac hop chét hodc mudi c6 thé duge
trdn vai, vi duy, lactoza, sucroza, tinh bdt, este xenluloza cia axit alkanoic, este cua
xenluloza alkyl, da talc, axit stearic, magie stearat, magie éxit, natri va mubi canxi cia
phosphoric va axit sulfuric, gelatin, gdbm acaxia, natri alginat, pdlyvinylpyrolidon,
rugu polyvinyl hodc bit ky ta duoc thich hop khéc, va sau d6 dugc tao thanh duéi
dang vién nén hodc vién nang dé thuén tién cho viéc stt dung. Céc vién nén hodc vién
nang c6 thé chira dugc phdm giai phong duge kidm soét, nhu duge dwa ra trong, vi du,
dang phén tan cta hop chét hodc mubi trong hydroxypropylmetyl xenluloza. Trong
truomg hop vién nang, vién nén, va thudc vién, thi cac dang liu ciing c6 thé chira chét
dém, nhu 1a natri xitrat, hodc magie hodc canxi cacbonat, bicacbonat hodc bat ky chét
dém thich hop khéc. Vién nén va thudc vién c6 thé duge tao thém mang bao tan trong

rudt.

Vi du thye hién sang ché

Sau day, sing ché s& dugc mo td mdt cach chi tiét hon thong qua cac vi du
duéi day chi véi muc dich minh hoa va khéng 1am gii han sang ché nay theo bt ky
céch nao.

Céc tir viét tit duoc sir dung trong phin md t so d6 va phan céc vi du sau day
la: DMF dung cho N,N-dimetylformamit; DMSO dung cho dimetyl sulfoxit; HPLC
diing cho phép sic ky 16ng hidu ning cao (high performance liquid chromatography);
Me dung cho metyl; pa% dung cho dién tich dinh (peak area) %; Pdadbas dung cho
tris(dibenzylidenaxeton)dipaladi(0); v/v ding cho thé tich/thé tich (volume/volume);
wt dung cho can ning (weight); w/w ding cho cdn ning/can nang (weight/weight).

Vi du diéu ché 1. Pidu ché hop chét 1-(3-tert-butyl-5-iodo-4-
metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (hop chit (1c)).

Phin A. Piéu ché hop chét 2-tert-butyl-4,6-diiodophenol.
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Hoa tan 2-tert-butylphenol (99,95 g, 665,36 mmol) trong 1250 mL metanol va
chuyén thanh phenoxit tvong ng bang 31,96 g (799,0 mmol, 1,2 dwong lugng) natri
hydroxit bing cach khudy déu céc vién natri hydroxit & nhiét do trong phong, va sau
d6 1am ngudi hdn hop phan tng trong bdn d4/mubi. Thém natri iodua (299,34 g,
1997,07 mmol, 3,0 duong lugng) va 8,3% chét tiy tring (1265,83 g, 1411,39 mmol,
2,1 duong lugng) vao dung dich phan ting lanh thanh bén phin bing nhau, chit tiy
tring dugc thém vao trong khi gift nhiét do cta hdn hop phan tng <0°C. Thém 500
mL dung dich natri thiosulfat 20% (w/w) vao trong khoang thoi gian 18 phit, véi
nhiét d6 ting tir -0,6°C dén 2,5 °C. Pd pH clia hdn hop phan tmg dugc didu chinh dén
khoang 3 bing cach thém vao 197,5 mL HCI dic trong khoang thoi gian 97 phut véi
nhiét 6 phan tng tir 1,2°C dén 4,1°C. Huyén phu dic thu dwgc duge loc va banh uét
dugc rira bang khoang 2 L nu6e. Banh w6t dugc dit trén phéu Buchner trong moi
truong chan khong qua dém (khoang 15 tiéng) dé thu duoc 289,33 g hop chét néu &

dé muc (hiéu sudt dugc didu chinh theo lugng= 254,61 g).
Phéan B. Piéu ché 1-tert-butyl-3,5-diiodo-2-metoxybenzen.

Hoa tan san pham tir Phin A (93% chét phan tich, 21,6 g, 50 mmol) trong 140
mL axeton. Thém metyl iodua (4,2 mL, 67,5 mmol, 1,35 duong lugng) vao, tiép theo
12 dung dich nudc natri hydroxit 50% (5,0 g, 62,5 mmol, 1,25 dwong lugng). Hon hop
phan tmg dugc khudy déu qua dém, sau d6 c6 xudng khoang 50-60 mL. Thém 80 mL
heptan vao, sau d6 thém 50 mL nudc vao, va cac lop duge l4c va tach riéng, va 16p
nude duge chiét lai béng 20 mL céac heptan. Lép hitu co dugce két hop va rira lai hai
13n, mbi 14n vé6i 50 mL dung dich nuéc NaCl 10% dé thu dwogc 91,1 gam dung dich

heptan, sau d6 phan tich dugc 19,1 g hop chit dugc néu & d& muc nay.

Phan C. Diéu ché 1-(3-tert-butyl-5-iodo-4-metoxyphenyl)pyrimidin-
2,4(1H,3H)-dion.

Uraxil (33,3 g, 297 mmol, 1,2 duong lugng), K3PO4 (106 g, 500 mmol, 2,1
duvong luong), Cul (4,6 g, 242 mmol, 0,1 duong Ilugng), va N-(2-
xyanophenyl)picolinamit (6,4 g, 28,7 mmol, 0,12 duong lugng) dugc nap vao binh
thi nghiém, va hdn hop nay duoc suc khi bing argon. Chuyén dung méi 1-tert-butyl-

3,5-diiodo-2-metoxybenzen thanh axetonitril, hoa tan trong 1 L dimetyl sulfoxit va
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suc khi bang argon va thém vao cac chit rin. Hdn hop phan tng duogc gia nhiét t6i
nhiét dd 60°C trong 16 tiéng. Sau khi 1am ngudi, hdn hop phéan tng duge pha lodng
véi 2 L etyl axetat va rira lai véi 2,6 L nuée (tai chiét v6i 3x1 L etyl axetat). Lop hitu
co két hop dugc rira lai bang 2x1 L ddng(Il) axetat 0,25 M, sau d6 2x830 mL cua
NH4Cl 15% va sau d6 12 800 mL nuéc mudi. Lép hitu co sau d6 dugc cd va duge
nghién véi 1 L heptan, sau d6 dwoc tan nhé véi hdi luu 85:15 (v/v) cua
heptan:isopropyl axetat trong 4 tiéng. Sau khi 1am ngudi, san phidm dugc thu hdi bing
cach loc va rira véi 330 mL khac cia 85:15 v/v céc heptan:etyl axetat dé thu dwgc san
pham sau khi 1am kho 12 66,9 g hop chit néu & d& muc nay dudi dang chét rin mau
tring (70% hiéu suat), 'H NMR (400 MHz, CDCls) & ppm 8,66 (s, 1H), 7,65 (d, J =
2,6 Hz, 1H), 7,25 (dd, J = 4,8, 3,2 Hz, 2H), 5,81 (dd, J = 7,9, 2,0 Hz, 1H), 3,93 (s,
3H), 1,39 (s, 9H).

Vi du diéu ché 2. Pidu ché 1-(3-tert-butyl-5-(6-hydroxynaphtalen-2-yl)-4-
metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (hop chit (4)).

Me
0 041 0
o
e
fLNH MeMi/@P—PM fJ\NH
OH e
N o ' N’J*o

. Ho—B Pd,dbaj
Me>(©\l OH K3PO4 Me O
Me"Me  OMe THF, H,0 Me"Me  OMe OO oh

Phan mg nady nhay véi 6xy, va vi thé tit ca cic binh phan tmg déu dwoc lam
kin bang mang cao su. T4t ca cic qua trinh truyén nap dung dich déu dwoc thuc hién
thong qua k¥ thuat dng thong do bing cach sir dung nito 1am khi tro. Tetrahydrofuran
khan duge suc bing khi nito trong 2 tiéng trudce khi sir dung dé lam cho hop chét trd
nén ky khi. Sau day, n6 dugc goi la tetrahydrofuran khir khi.

Binh thi nghi€ém day tron 100-mL dugc nap véi 12,9 g kali phosphat tribazo
(60,8 mmol, 2,0 duong lugng), thanh khuéy nam cham, va 60 mL nuéc, Hon hop
dugc khudy dé hoa tan chit rin, va dung dich nudc dugc viy qua khi nito trong 2

tiéng trude khi st dung. Sau déy, né s& duoc goi 1a dung dich phosphat.
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Binh thi nghiém day tron 100-mL duoc lam sach bang khi nito va dugc nap véi
282 mg tris(dibenzylidenaxeton)dipaladi(0) (0,31 mmol, 0,02 duong lugng Pd), 413
mg phbi o phosphin, 1,3,5,7-tetrametyl-8-phenyl-2,4,6-trioxa-8-
phosphatrixyclo[3.3.1.13>7]decan (1,4 mmol, 2,3 duong lugng so véi Pd) va thanh
khudy nam cham. Binh thi nghiém dwoc han kin véi mang ngin va mdi trudng khi
trén khéi chit rin dugc thdi bing khi nito. Thém 60 mL tetrahydrofuran khir khi vao
binh thi nghiém v& hdn hop dugc khudy trong mdi trudng nito. Dung dich nay dugc
suc khi trong vong 15 phut trude khi st dung va sau ddy dung dich nay con dugc goi

1a dung dich chét xtc tac.

Lo phan tmg gitt nhiét 500-mL dugc 1&p dit thanh khudy treo va binh ngung
hdi lwu va mdi truedng khong khi duoc thdi bing khi nito. Lo phan tng dugc nap véi
12,1 g 1-(3-tert-butyl-5-iodo-4-metoxyphenyl)pyrimidin-2,4(1H,3H)-dion, (30,3
mmol, 1,0 duong lugng) va 5,98 g axit 6-hydroxynaphtalen-2-ylboronic (31,8 mmol,
1,05 dwong lugng). Mai truong khi duoc thdi bing khi nito kém khudy chéit rin pha
ung trong 20 phut. Lo phan Gng dugc nap vai 120 mL khi khir tetrahydrofuran, va
hén hop dugc khudy dé hoa tan chit rin. Dung dich dugc suc bing khi nito trong 10
phut. Dung dich phosphat dugc thém vio 16 phan tmg bing dng thong do, sau d6 thém
dung dich chét xuc tac vao. Hon hop hai pha thu duge dugc khqu manh d dam bao
tron déu cac pha, va giit nhiét 1én dén 65°C. Lo phan tmg c6 bd boc dugc 1am ngudi

dén nhiét d6 trong phong dé dép tit phan Gng.

Sau 2,5 tiéng, 10 phan (mg c6 vo6 boc dugc 1am ngudi dén nhiét do trong phong

dé dap tit phan tng.

BuGc phan tmg nay dugc thuc hién dudi diéu kién ky khi. Hoa tan 57 gam
natri clorua va 4,2 g xystein (15 duong luong cn ning twong tng clia chét xdc tac
paladi) trong 300 mL nuéc, va dung dich thu dwoc dugc suc khi trong vong 2 tiéng
truée khi sir dung. DE dép tit phan tng, khoang 1/3 dung dich nay duoc truyén qua
hén hop phan tng bing dng théng do trong khi nito va hdn hop hai pha thu duoc
dugc khudy manh lién tuc trong 2 gid. Sau khi ding khudy co hoc, hai dung dich
dugc tach riéng, va dung dich nuéc duge cho chdy qua van dudi day 16 phan Ung.

Khoang 1/3 dung dich dap tit dugc truyén qua hdn hop phan (mg bang 6ng thong do
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trong khi nito va hdn hop hai pha thu dugc dwgc khudy manh lién tuc trong 45 phuit.
Sau khi dimg khudy co hoc, hai dung dich dugc tach riéng, va dung dich nudc dugce
cho chay qua van duéi d4y 10 phan Gng. Phan cubi cing cia dung dich dép tit duoc
truyén vao hdn hop phan ng qua éng thong do, hdn hop hai pha thu dwgc duge
khudy manh trong 45 phut va dung dich chét 1éng dugc cho chay qua van duéi dy

Phén con lai ctia bude két thiic phan tng khéng duge thuc hién trong didu kién
ky khi. Dung dich hitu co mau vang nhat dugc cho chay tir 10 phan ng qua van dudi
day va duge loc qua tAm cép d9 4 Filtrol® (1 cm sfu, dudng kinh 4,5 cm). Lo phan
ung va banh loc dugc loc sach véi 70 mL tetrahydrofuran. Phén 16n dung moi dugce
chung cét trong chan khong (ca 12000-17300 Pa (90-130 torr)) tai ca 40°C va dugc
khudy déu tir thanh khudy & phia trén dinh. Dung dich dugc cb téi thé tich khoang 50
mL, trong khoang thoi gian d6, san phdm bit ddu két tia. Thém etyl axetat (100 mL, 8
thé tich/khéi lugng so véi san phim) vao hop chit va huyén phu dac thu dugc dugce
khudy qua dén & nhiét d6 trong phong. Nguyén lidu tinh thé duoc tach riéng bang loc
va banh loc dugc rira lai hai 1in v6i cac phan etyl axetat c6 thé tich 20 mL. Banh uét
dugc lam kho trong khong khi trén mang loc va lam khd trong 16 chan khong & nhiét

d6 50°C v6i khoang 33300 Pa (250 torr), quét nhe qua nito qua dém.

San phidm mong mudn duoc tach riéng dudi dang chit rin mau tring (11,6 g,
96,4% hiéu sudt so vé&i tiéu chudn, 88% hiéu sult-san lugng didu chinh). 'H NMR
(400 MHz, DMSO-ds) & ppm 8 11,39 (d, J =2,1 Hz, 1H), 9,82 (s, 1H), 7,91 (d, J = 0,8
Hz, 1H), 7,80 (d, ] = 8,9 Hz, 1H), 7,77 — 7,74 (m, 2H), 7,58 (dd, ] = 8,5, 1,7 Hz, 1H),
7,32 (d, J=2,7 Hz, 1H), 7,27 (d, ] = 2,7 Hz, 1H), 7,16 (d, J =2,3 Hz, 1H), 7,10 (dd, J
= 8,8, 2,4 Hz, 1H), 5,64 (dd, ] =17.9, 2,2 Hz, 1H), 3,23 (s, 3H), 1,41 (s, 9H).

Vi du 3. Piéu ché 6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yl)-2-metoxyphenyl)naphtalen-2-yl  1,1,2,2,3,3,4,4,4-nonaflobutan-1-sulfonat (hop
chét (5a)).
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Lo phan tmg duge trang bi may khudy treo dinh tai chinh gifra ¢b 16 phan tmg

va dugc nap 45,0g ciia hop chit 1-(3-tert-butyl-5-(6-hydroxynaphtalen-2-yl)-4-
metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (97,8% trong luwgng, 106 mmol, 1,0 duong
luong) va 21,9 g kali cacbonat c¢& hat 325 (159 mmol, 1,5 duvong lugng). Méi truong
dugc 1am sach bang khi nito trong khi chat rin dugc khudy déu. Binh thi nghiém dugc
nap véi 445 mL N,N-dimetylformamit, va huyén phu dac dugce khqu dé hoa tan 1-(3-
tert-butyl-5-(6-hydroxynaphtalen-2-yl)-4-metoxyphenyl)pyrimidin-2,4(1H,3H)-dion.

Quaé trinh lam sach dugc dung lai va phan Gng tiép tuc dugc thuc hién véi ap suét
duong tinh nho cta khi nito. Thém perflobutansulfonyl florua (35,2 g, 117 mmol, 1,1
dwong lugng) vio trong mot phan, va hdn hop duoc khudy manh dé tron déu khébi

chét 1ong khong trén 14n dugc qua dém.

Chét l6ng vo co duge tach ra bang cach loc, va binh thi nghiém va ba loc dugc
rira lai véi khoang 30 mL N,N-dimetylformamit. Dung dich N,N-dimetylformamit
duoc loc truc tiép vao binh thi nghiém c6 thanh khudy phia trén. Trong khi khudy déu,
112 g nudc (25% khdi lwong cua tdng N,N-dimetylformamit duoc ding) dugc thém
vao dung dich san phdm N,N-dimetylformamit trong khoang 0,5 gitr d& tao ra két tia
san phdm mong muébn, va hdn hop hop duoc khudy trong 5 gid. Ba w6t duogc tach
riéng béng cach loc véi su tai tudn hoan cua céc phén dung dich dé thu hdi tit ca chét
ran. Ba uét duoc rira bang 60 mL nudc/N,N-dimetylformamit 25% (v/v), sau d6 1a 85

mL nudec.

Chét rin dugc hoa tan trong 760 mL isopropyl axetat. Dung dich hitu co tao
thanh duoc rira mét 14n qua 200 mL nuéc, hai 1in véi 270 mL nudc va mét lan véi
200 mL nuéc dé loai bd N,N-dimetylformamit con sét lai. Dung mdi dugc loai bd

bing cach chung cit & khoang 17300 Pa (130 torr) gia nhiét dén nhiét do 55°C dén
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tong thé tich khoang 200 mL. Trong khi khudy, heptan (450 mL) dwgc thém véo
(55°C) huyén phu dic 4m. Huyén phi dic dwoc dé ngudi & nhiét do trong phong qua
dém va van dugc khuéy déu. San phém mong mudn dugc tach riéng qua loc véi sy
. tudn hoan dung dich dé tach riéng nguyén liéu rin. B3 w6t duge ria hai 1an véi 100
mL 20% (v/v) isopropyl axetat/heptan. B& u6t dugc dé kho trong khong khi trén mang
loc va dugc @ kho trong 10 chin khong tai nhiét 46 50°C & khoang 33300 Pa (250
torr) dwgc quét nhe qua nito d& qua dém. Hop chit néu & d& muc nay dugc tach dudi
dang cht rin mau tréng (64,0 g, 100% hiéu suét so véi tiéu chuln, 87% san lugng).
"H NMR (600 MHz, DMSO- ds) & ppm 11,42 (s, 1H), 8,21 — 8,15 (m, 4H), 7,84 (dd, J
= 8,6, 1,7 Hz, 1H), 7,77 (d, J = 7,9 Hz, 1H), 7,60 (dd, ] = 9,0, 2,5 Hz, 1H), 7,39 (d, ] =
2,7 Hz, 1H), 7,35 (d, J = 2,7 Hz, 1H), 5,66 (d, ] = 7,9 Hz, 1H), 3,21 (s, 3H), 1,41 (s,
9H).

Vi du 3-1. Cach diéu ché khic cia 6-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl-1,1,2,2,3,3,4,4,4-
nonaflobutan-1-sulfonat (hop chét (5a)).

Binh thi nghiém déy tron 3 ¢ c6 thé tich 250-L duoc trang b thanh khudy treo
dinh va dugc nap 10 g ctia hop chit 1-(3-tert-butyl-5-(6-hydroxynaphtalen-2-yl)-4-
metoxyphenyl)pyrimidin-2,4(1H,3H)-dion (98 % trong lugng, 23,5 mmol, 1,0 duong
lugng) va 6,5 g kali cacbonat nghién nhd (c& 325, 47,1 mmol, 2,0 duong lugng).
Axetonitril (MeCN, 60 mL, 6 thé tich so v&i naphtol) va dimetylformamit
(dimetylformit, 40 mL, 4 thé tich so v&i naphtol) dugc nap vao 16 phan tmg va va
huyén phi ddc dugc khudy. Nap perflobutansulfonyl florua (96 % trong lugng, 8,3 g,
26 mmol, 1,1 dwong lwong) vao hdn hop da duoc khudy déu trong vong 60 phit bing
may bom voi phut. Vét (<0,1 dién tich%) cia nguyén li€u ban dau dugc phét hién
bang phan tich HPLC ciia mét phan & thoi diém phan tng duge 20 phat. Dung dich
axetonitril/dimetylformamit duoc loc qua éng thily tinh thé dé tach riéng cac phin
chit rin vo co, va binh thi nghiém va mang loc dugc rira lai v6i 15 mL
axetonitril/dimetylformamit véi ty 18 3:2 (v/v). Téng khdi lugng dung méi dugc ding

la khoang 92 g.
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Qua trinh tao tinh thé du tién: Dung dich axetonitril/dimetylformamit duogc
truyén vao binh thi nghiém 3 ¢ dugc trang bi thanh khudy treo dinh. Thém nuéc (50
g, 54 % trong lugng so véi tdng lugng dung dich dugc nap vao) vao dung dich da
dwoc khudy déu trong 100 phat. Viée nay diéu chinh lrong dung mai 1én 35% trong
lugng nudc. Trong thoi gian thém nude vao, hdn hop duge cho tw ndy mam, va dung
dich dugc gift nguyén trong khoang 1 gid sau khi hoan thanh viéc thém nudc. Chét
rin dugc tach riéng bang loc va banh w6t dwoc rira lai voi hai phdn 30 mL dung dich
40% trong luong nudc/27% trong luong dimetylformamit/33% trong lugng axetonitril

va sau d6 duoc rira lai mét 1an vai 40 mL nuéde.

Rira dung dich: Lo phan tng c¢6 vé boc hinh tru ¢6 thé tich 500 L dugc trang bi
thanh khqu treo dinh va dém Tefln dé hd tro viée pha khqu theo chiéu doc dugc nap
thém banh w6t va 133 g etyl axetat (8x khdi lugng ly thuyét ctia san phdm, 150 mL).
Hop chit duoc khudy dén khi hoa tan co chét va dung dich dugc ria lai véi hai 1an

40ml nudec.

C6 va két tinh: Sy chung cét trong moi truong thé tich khong dbi dugc thuc
hién v¢i cac heptan, trong moi treong chan khong (ca 100 mmHg (13,3 kPa), nhiét d6
dugc giit tai 50°C), dé diéu chinh thanh phin dung méi t6i khoang 12% trong lwong
etyl axetat/88% trong lugng cic heptan. Trong thoi gian chung cét, chét rin bit diu
tao thanh tinh thé trong dung dich. Khi két thiic sy chung cét, dung dich dugc lam
ngudi dén nhiét d6 xung quanh (23°C). Chéit rén dugc tach bing loc va banh uét dugce
rira v6i cac phin 50-mL heptan. Banh w6t duge 1lam kho dé thu duge san phdm cubi
cling (14,0 g). Chét rin 13 tinh khiét 98,1% bang phan tich HPLC va hiéu luc 100% so

v6i chuén dbi chimg, cho hiéu suét tach 1a 85%.

Vi du didu ché 4. Didu ché N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit  (hop
chét (A)).
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Binh thi nghi¢ém day tron 3 ¢d, 3 L, duoc trang bi thanh khqu treo dinh, mot
cdp nhiét dién, binh ngung tu Claisen va binh ngung ty hdi luu.
Tris(dibenzylidenaxeton)dipaladi(0) (0,330 g, 0,360 mmol), di-tert-butyl(2',4',6'-
triisopropyl-3,4,5,6-tetrametylbiphenyl-2-yl)phosphin (0,416 g, 0,864 mmol) va bot
kali phosﬁhat tribazo (21,0 g, 99,0 mmol) dugc nap vao binh thi nghiém 3-L. Binh thi
nghiém dugc 1am sach bang argon trong thdi gian khéng it hon 90 phat véi viée
khudy hing dinh chét rin. Ruou t-amylic (250 ml) dugc lam sach bang argon trong
khodng thoi gian khong it hon 30 phit va dugc chuyén vao binh thi nghiém 3-L bing
cich st dung mdt 6ng do trong mdi trudng argon. Cac chit chua trong binh thi
nghiém 3-L dugc gia nhiét dén 80°C va khudy & nhiét do nay trong 30 phit. Binh day
tron 1-L’ dwgc trang bi thanh khudy nam chidm duoc nap véi 6-(3-tert-butyl-5-(2,4-
dioxo-3 ,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl
1,1,2,2,3,3,4,4,4-nonaflobutan- 1 -sulfonat (62,9 g, 90 mmol), metansulfonamit (12,85
g, 135 mmol) va t-amyl rugu (505 mL), duoc lam sach véi argon va gia nhiét dén
nhiét d6 60°C. Hon hop phan ung duge khudy déu trong méi truong argon trong
khoang thoi gian khong it hon 30 phat. Quan sat thdy dung dich may vang trong.
Dung dich ndy dugc truyén vao binh thi nghiém 3-L bang thong qua dng thong do
duéi méi truong argon. Nhiét dd ctia binh thi nghiém 3-L dugc nang 1én dén 85°C va
céc chit chira trong d6 duoc khudy déu trong vong 14 gidr dudi 4p sult argon duong.
Nhiét do sau d6 duoc ning 1én 95 °C va chit chira trong d6 duge khudy déu thém 4
tiéng dudi 4p suét argon dwong. HOn hop phan tmg dwoc 1am ngudi xudng nhiét do
trong phong, pha lodng véi tetrahydrofuran (2200 mL) va nuéc (800 mL) va dugc
truyén vao dng dan riéng c6 thé tich 6-L. Lép hiru co duge rira sach ba 1in véi nudce
(2000 mL) chtra L-xystein (17,3 g) va NaCl (235 g). Lép hitu co thu duge, dugce loc

qua tAm dt diatomit va duoc cd trong mdi trudng chan khéng dé thu dugc khoang
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250 mL. Thém etyl axetat (775 mL) vao trong 7 gi& va khudy déu, va hdn hop dugc
khudy thém 14 gid. Chéit rin mau tring dwgc tach ra bang loc va chét rén dugc rira lai
v6i etyl axetat (1000 mL). Chét rén dugc hoa tan trong tetrahydrofuran (1500 mL) va
dugc loc qua dét diatomit dé thu duoc dung dich trong subt. Dét diatomit dugc rira
sach vé6i tetrahydrofuran (300 mL). Dung dich tetrahydrofuran két hop dugc cd trong
mdi trudng chan khong xudng khoang 250 mL, va sau d6 thém etyl axetat (775 mL)
vao trong 7 tiéng va khudy déu. Dung dich thu dugc duge khudy déu thém 14 tiéng.
Chét rén tréng duoc tach ra bang loc. Chét rén duoc rira bing etyl axetat (1000 mL)
va lam khd trong 16 chan khéng & nhiét d6 60°C trong sudt 24 gio. Chét rin dugc
duoc tao huyén phi dic trong 308 mL etanol ¢6 do con 200 trong vong 1,5 gid, sau
do dugc tach riéng ra béng loc. Chét rin dugc rira v6i 132 mL etanol ¢6 do cdn 200
va dugc lam khd trong moi truong chén khdng & nhiét d6 50°C trong vong 18 gio.
Hop chét dug néu & dé muc nay dugc tach riéng dudi dang chit rin tréng (32,6 g,
100% hiéu luc so véi tiéu chudn, 73% san luong). '"H NMR (400 MHz, DMSO-d¢) &
ppm 11,41 (d, J = 2,1 Hz, 1H), 10,04 (s, 1H), 8,02 (d, J = 0,9 Hz, 1H), 7,98 — 7,91 (m,
2H), 7,79 (d, ] = 7,9 Hz, 1H), 7,72 (d, ] = 2,0 Hz, 1H), 7,69 (dd, J = 8,5, 1,7 Hz, 1H),
7,41 (dd, J = 8,8, 2,2 Hz, 1H), 7,36 (d, ] = 2,7 Hz, 1H), 7,31 (d, J =2,7 Hz, 1H), 5,65
(dd, J=17.9, 2,2 Hz, 1H), 3,24 (s, 3H), 3,08 (s, 3H), 1,42 (s, 9H).

Céc phdi tir khac nhu 1a 2,2,7,7-tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-
yl)phosphepan; 7,7,9,9-tetrametyl-8-(2',4',6'-triisopropyl-3,6-dimetoxybiphenyl-2-y1)-
1,4-dioxa-8-phosphaspiro[4.5]decan; va  8-(2-(2-metoxynaphtalen-1-yl)phenyl)-
7,7,9,9-tetrametyl-1,4-dioxa-8-phosphaspiro[4.5]decan dugc thir nghiém dudi didu
kién dugc md ta & trén va tao ra san lugng thuén loi 1én t6i hon 50% san phim

sulfonamit hoa.

Bang 1. Céc phéi tir khac trong qué trinh sulfonamit héa

Pd (mol%) Phéi tir (mol%)
1 7,7,9,9-tetrametyl-8-(2',4',6'-triisopropylbiphenyl-2-yl)-1,4-dioxa-8-
phosphaspiro[4.5]decan (1.2)
1 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan (1.2)
1 8,8,10,10-tetrametyl-9-(2',4',6'-triisopropylbiphenyl-2-yl)-1,5-dioxa-9-
phosphaspiro[5.5]Jundecan (1.2)
1 2,2,6,6-tetrametyl-1-(2',4',6'-triisopropylbiphenyl-2-yl)phosphinan-4-ol
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(1.2)

1 8-(2',6'-diisopropoxybiphenyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa- 8-
phosphaspiro[4.5]decan (1.2)

1 1,3,5,7-tetrametyl-8-(2',4',6'-triisopropylbiphenyl-2-yl)-2,4,6-trioxa-8-
phosphatrixyclo[3.3.1.137]decan (1.2) .

1 8-(2',6'-dimetoxybiphenyl-2-yl1)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan

1 6-metoxy-N,N-dimetyl-2'-(7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan-8-yl)biphenyl-2-amin

1 8-(2'-metoxy-1,1'-binaphtyl-2-y1)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan

1 8-(1,1'-binaphtyl-2-yl)-7,7,9,9-tetrametyl-1,4-dioxa-8-
phosphaspiro[4.5]decan

1 7,7,9,9-tetrametyl-8-(2-(naphtalen-1-yl)phenyl)-1,4-dioxa-8-
phosphaspiro[4.5]decan

1 7,7,9,9-tetrametyl-8-(2-(naphtalen-2-yl)phenyl)-1,4-dioxa-8-
phosphaspiro[4.5]decan

Vi du didu ché 4-1. Cach didu ché khac cia N-(6-(3-tert-butyl-5-(2,4-dioxo-
3,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit
(hop chét (A)).

Lo phan tng Parr thép khong gi c6 thé tich 450-mL, dugc lip dat thanh khudy
treo dinh dugc nap ddy voi tris(dibenzylidenaxeton)dipaladi(0) (0,131 g, 0,143
mmol), di-tert-butyl(2',4',6'-triisopropyl-3,6-dimetoxybiphenyl-2-yl)phosphin (0,167
g, 0,344 mmol) va bot nghién kali phosphat tribazo (6,69 g, 31,5 mmol). Binh thi
nghiém dugc lam sach bing argon trong khoang thdi gian chua t6i 90 phut.
Tetrahydrofuran (90 mL) dugc dua vao 100-mL binh thi nghiém day tron, 1am sach
bing argon trong khoang thoi gian chua t6i 30 phut va duge truyén vao 16 phan tng
450-mL bing cach sir dung 6ng thong do trong madi trudng argon. Céc chit dugc chira
trong 16 phan tmg 450-mL dugc gia nhiét dén nhiét d6 80°C va khudy déu & nhiét do
ndy trong vong 30 phut. Binh thi nghiém déy tron c¢6 thé tich 250-mL dugc trang bi
thanh khudy nam chidm dwoc nap 6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl  1,1,2,2,3,3,4,4,4-nonaflobutan-1-sulfonat
(20,0 g, 28,6 mmol), metansulfonamit (3,27 g, 34,4 mmol) va tetrahydrofuran (160
mL) vio, 1am sach bing argon trong khoang thoi gian khong it hon 45 phit. Quan sat

duoc dung dich mau vang trong sudt. Dung dich ndy duoc truyén vao 10 phan tng
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450-mL d3 dugc lam ngudi téi nhiét dd trong phong bing cach sir dung dng thong do
trong moi trudng argon. Nhiét do ciia binh thi nghiém 450-mL duoc nang 1én dén
90°C va cac chat chira trong d6 dugc khudy déu trong vong 20 gio. Hdn hop phan tng
dugc 1am ngudi xubng 50°C, pha loéing v6i tetrahydrofuran (70 mL) va nudce (70 mL)
chira L-xystein (0,875 g) va natri clorua (7,7 g). Chéat duoc khudy trong 2 gidr & nhiét
dd 50°C. Lép dung dich duge bé di va 16p hitu co duoc loc bang dit diatomit khoang
2 inch va rira sach véi tetrahydrofuran (45 mL) d thu dugc dung dich trong suét, mau
vang nhat. Tong khéi lugng hdn hop phéan Gng 13 363,43 g. Phép phéan tich HPLC cua
hdn hop phan tng thu duoc 13,71 g (97%) ctia hop chét duge néu & d& muc nay trong
hdn hop phan ting. Mt phén ctia hdn hop phéan tng (50 g) dwoc cd xudng thé tich 12-
14 mL trong moi trudng chan khong. Etyl axetat (45 mL) dugc thém vao tlr tir va hdn
hop phin Gng dugc khudy déu qua dém & nhiét do trong phong dé thu dugc huyén
phli dic. San phim thu duge dugc loc va rira lai bing etyl axetat (7 mL) va lam khd
qua dém bing 16 chan khong tai nhiét do 50-60°C dé thu duoc 2,02 g chit rin mau
trdng. Thém etanol (14 mL) vao chét rin va khudy qua dém & nhiét d6 trong phong.
San pham thu dugc bing loc va dugc rira bing etanol (4 mL) va lam khé qua dém
trong 10 chan khong & nhiét d§ 50-60°C dé thu dugc etanol solvat cua hop chit dugc
néu & d& muc nay (1,79 g, 95,4%, 99,53% nguyén chit ciia HPLC so véi tiéu chuin).

Vi du diéu ché 4-2. DPidu ché N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit  (hop
chit (A)). |

Lo phan ttng Parr thép khong gi 450-mL duoc 1ap dit thanh khudy treo dinh va
dugc nap voéi tris(dibenzylidenaxeton)dipaladi(0) (0,105 g, 0,115 mmol), di-tert-
butyl(2',4',6'-triisopropyl-3,6-dimetoxybiphenyl-2-yl)phosphin (0,133 g, 0,275 mmol)
va bdt nghién kali phosphat tribazo (5,35 g, 25,2 mmol) vao. Binh thi nghiém duogc
lam sach bang argon trong khoang thoi gian khéng it hon 90 phdt. Pua 2-metyl-
tetrahydrofuran (70 mL) vao binh thi nghiém day tron 100-mL, 1am sach bang argon
trong khong it hon 30 phut va duge chuyén vao 16 phan ting 450-mL bang céch sir
dung ng thong do dudi mdi trudng argon. Cac chét chira bén trong 16 phan tmg 450-

mL dugc gia nhiét toi nhiét 46 80°C va khudy trong 30 phut. Binh thi nghiém déy tron
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c6 thé tich 100 mL duoc trang bj thanh khudy nam chdm dugc nap véi 6-(3-tert-butyl-
5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl

1,1,2,2,3,3,4,4,4-nonaflobutan-1-sulfonat (16,0 g, 22,9 mmol), metansulfonamit (2,61
g, 27,5 mmol) va 2-metyl-tetrahydrofuran (155 mL), 1am sach bang argon trong vong
khong it hon 60 phit. Dung dich ndy dugc truyén vao 1o phan tng 450-mL da dugc
lam ngudi dén nhiét d6 trong phong théng qua éng thong do trong modi trudng khi
argon. Nhiét d6 clia binh thi nghiém 450-mL duoc nang 1én 90°C va chét chira trong
d6 duge khudy déu trong 14 giv. Hon hop phan tmg dwoc 1am ngudi xudng 70°C, pha
lodng véi etyl axetat (190 mL) va khudy déu trong vong 3 gior & nhiét d6 70°C, lam
ngudi xubng nhiét do trong phong, khudy déu thém 4 giv, loc qua dng loc thuy tinh
min va rira sach bing etyl axetat (90 mL) dé thu dwoc 29,4 g chit rin miu nau nhat.
Mot phin ctia chét rin nay (13,04 g) dwoc truyén vao binh thi nghiém day tron 3 ¢b ¢6
thé tich 500-mL dugc trang bi thanh khudy treo dinh va cip nhiét dién. Thém
tetrahydrofuran (175 mL) vao, sau d6 thém 50 mL nudc chira L-xystein (0,63 g) va
natri clorua (5,5 g). Hdn hop phan tmg dwoc khudy déu trong 2 gir & nhiét do 50°C
dudi &p suét argon duong nhe. Hon hop phan tmg dugc truyén vao éng din riéng 500-
mL va 16p dung dich nuéc duge bd di. Lép hitu co duoc loc thong qua tdm dét
diatomit khoang 2 inch va dugc rira véi tetrahydrofuran (45 mL) dé thu dwoc dung
dich trong sudt mau vang nhat. Lép hitu co duge c6 xubng dén téng khéi lugng 45,59
g. Mot phan dung dich hitu co nay (41,58 g) dwoc nap vao binh thi nghiém déy tron 3
cb, c6 thé tich 250-mL, gén véi thanh khudy treo dinh va thém mot may bom cham.
Thém etyl axetat (80 mL) vao trong 6 gid va khudy déu trong nhiét d6 trong phong.
San pham thu dugc bing loc, rira sach véi etyl axetat (20 mL) va 1am khd trong 10
chan khéng trong 2 gio dé thu duoc 3,17 hop chét dwoc néu & d& muc nay (>99,8

nguyén chét va 94,6% hiéu luc so vé6i tiéu chudn).

Vi du diéu ché 4-3. Céach diéu ché khac cta N-(6-(3-tert-butyl-5-(2,4-dioxo-
3,4-dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit
(hop chét (A)).

Lo phan tng Parr thép khéng gi 450-mL, dugc 1&p dit thanh khudy treo dinh
dugc nap ddy véi tris(dibenzylidenaxeton)dipaladi(0) (0,131 g, 0,143 mmol), di-tert-
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butyl(2 tris(dibenzylidenaxeton)dipaladi(0) (0,131 g, 0,143 mmol), di-tert-
butyl(2',4',6'-triisopropyl-3,6-dimetoxybiphenyl-2-yl)phosphin (0,167 g, 0,344 mmol)
va bot nghién kali phosphat tribazo (6,69 g, 31,5 mmol). Binh thi nghiém dugc lam
sach bang argon trong khoang thoi gian khong it hon 90 phut. Pua etyl axetat (80
mL) vao binh thi nghiém day tron 100-mL, dugc 1am sach bang argon trong khoang
thoi gian khong it hon 30 phut va dwgc truyén vao 16 phan tng 450-mL bing thong
‘qua 6ng thong do trong mdi trudng argon. Cac chét chira trong 16 phan ng 450-mL
dugc gia nhiét 1én t&i 80°C va dugc khudy déu & nhiét d6 nay trong 30 phit. Binh thi
nghiém déy tron 250-mL, dugc trang bj mdt thanh khudy nam cham duoc nap ddy voi
6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-

metoxyphenyl)naphtalen-2-yl-1,1,2,2.3,3,4,4,4-nonaflobutan-1-sulfonat (20,0 g, 22,9
mmol), metansulfonamit (3,27 g, 34,4 mmol) va etyl axetat (160 mL), thi sach bﬁng
argon trong khoang thoi gian khong it hon 60 phut trong khi khudy déu tai nhiét do
50°C. Dung dich ndy dwoc truyén nap vao 10 phan ung 450-mL da dugc lam ngudi
xudng nhiét d6 trong phong bing cach st dung 6ng thong do trong mdi trudng argon.
Nhiét d6 cua binh thi nghiém 450 mL dugc nang 1én t&i 90°C va cac chét trong d6
dugc khudy déu trong vong 15 gid. Hén hop phan g duoc 1am ngudi xudng nhiét do
trong phong, loc va rira sach bang etyl axetat (120 mL). Chét rin (26,76 g) thu dugc

sau khi lam kho trong 2 gid trong mdi tredng chan khong cao.

Vi du diéu ché 5. Pidu ché mubi natri ctia N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit ~ (hop
chit (As)).

(0]
© Na®

7 ONH 7ON
N/l“o N’J*o
NaOH, H,O
Me O i-PrOH, DMSO  Me O |
0.0 0. 0
Me"Me OMe OO ¢ Me"Me OMe OO -4
N°~ Me

N "Me
H H

Dung dich 2-propanol va nuéc dugc diéu ché bang cach két hop 18,5 g nude

va 512 g 2-propanol. Tir ddy, dung dich nay duoc goi 1 “dung dich tao két tua.”
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Dung dich 2-propanol va nuéc dugc didu ché bang cach két hop 23,94 g nudc
va 564 g 2-propanol. Dung dich ndy dugc 1am mat trong td lanh trude khi st dung.
Sau déy, dung dich nay dugc goi 1a "dung dich 1am sach lanh".

Lo phén tng cé vo boc dugce trang bi thanh khuéy treo dinh va dugc nap véi
32,0 g (64,8 mmol) cta N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yl)-2-metoxyphenyl)naphtalen-2-yl)metansulfonamit va 105,9 g dimetyl sulfoxit. Hon
hop duogc khudy va gia nhiét dén nhiét d6 bén trong 1a 68°C. Dung dich 2,66 g natri
hydroxit (66,5 mmol, 1,026 dwong lugng) trong 16 g nudc duge thém vao 10 phan
ung trong vai phut, sau d6 thém vao 12,4 g 2-propanol trong khi gitt nguyén nhiét do
bén trong & 68°C. Dung dich tao két tiia (24,5 g) duoc thém vao 10 phan Ung trong khi
gilt nguyén nhiét d bén trong & 68°C. Huyén phii dic ciia 0,32 g hat tinh thé cta san
pham cubi cling trong 22,8 g dung dich tao két tia dugc thém vao 10 phéan Gng, sau
d6 thém 2,6 g dung dich tao két tia dé rira binh thi nghiém. Han hop phan ng dugc
khudy déu trong 1,5 gid trong khi giit nguyén nhiét do bén trong & 68°C. Dung dich
tao két tia (354 g) dugc thém vao 10 phan Ung trong 7 gid trong khi gilt nguyén nhiét
d6 bén trong & 68°C. Cac chét bén trong 106 phan ng dwoc 1am lanh dén khi nhiét do
bén trong 13 0°C trong 7 gid va sau d6 duge tron déu tai 0°C trong vong 7 gid. Chét
rin dwoc tach riéng bing céch loc va duge ria sach véi 252 g dung dich lam sach
lanh. Chéit rin duoc tach ra va lam khd trong 16 chén khong & 50°C trong vong 19
tiéng. Hop chét dugc néu & d& muc nay dwgc tach ra duéi dang chét rén tring (30,7 g,
hiéu suét 92% so v&i chudn axit te do, 57,2 mmol duong lugng axit tw do, hiéu suét
88%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 7,75 (s, 1H), 7,72 (d, ] = 7,8 Hz, 1H),
7,59 (dd, J = 8,8, 2,2 Hz, 2H), 7,45 (dd, J = 8,5, 1,8 Hz, 1H), 7,27 (d, J = 2,6 Hz, 2H),
7,21 (d, ] = 2,7 Hz, 1H), 7,06 (dd, J = 8,8, 2,2 Hz, 1H), 5,62 (d, ] = 7,8 Hz, 1H), 3,24
(s, 3H), 2,68 (s, 3H), 1,40 (s, 9H).

Noi chung, quy trinh theo sdng ché tao ra sin phAm mong mubn véi do tinh
khiét cao hon so véi cac quy trinh d3 dwoc md ta trude ddy (cong bd don qubc té sb
WO 2009/039127) xét vé ca tdng luong tap chét va vét tap chit ma c6 thé gdy doc cho

gen.
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YEU CAUBAO HO

1. Hop chit hoic mubi ciia né, trong d6 hop chit nay cé cong thic (5a):
RFRF

o. %94
Y CF5

OOF F

2. Dugc phim chira hop chit hoic mudi theo diém 1 va ta duogc.
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