(12) BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19)  Cong hoa xa hoi chit nghia Viet Nam (vN) (11 [INIIARIAIIIN
CUC SOHUU TRI TUE 1-0022900

(51)7 CO7D 213/70, 401/04, 241/18, A61K (13) B
31/44, 31/4965, A61P 19/06, 9/12, 9/00

(21) 1-2016-04419 (22) 15.06.2011
(62) 1-2013-00068
(86) PCT/US2011/040585 15.06.2011 (87) WO02011/159839  22.12.2011
(30) 61/355,491 16.06.2010 US
(45) 27.01.2020 382 (43) 27.03.2017 348
(73) ARDEA BIOSCIENCES, INC. (US)
9390 Towne Centre Drive, San Diego, CA 92121, United States of America
(72) OUK, Samedy (KH), GUNIC, Esmir (US), VERNIER, Jean-michel (FR)
(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT THIOAXETAT

(57) Séng ché dé xuat hop chat hitu ich trong viéc diéu bién mic axit uric trong
mau va dugc phdm chita né. Ngoai ra, sing ché ciing dé cap dén duoc phdm chiia
hop chat theo sdng ché c6 tic dung trong diéu tri hodc phong ngira cac chiing roi

loan lién quan dén ham lugng bat thudng cua axit uric.



22900

Linh vuc k§ thuit dwoc dé cap

Sang ché d& cap dén hop chit thioaxetat va duoc pham chita n6. Ching hiru
dung trong viéc didu bién mtc axit uric trong méu, ddc biét la trong diéu tri hodc

phong ngtra cac rdi loan lién quan dén mrc axit uric bat thuong.
Tinh trang ky thuét cia sang ché

Axit uric 12 két qua ctia qué trinh oxy hoéa xanthin. Cac ching rdi loan chuyén
hoéa axit uric bao gdm, nhung khdng chi gi6i han ¢, ching tang hdng cau, ching di san
tiy, bénh gut, con dau tai phat do bénh gt gay ra, viém khép do bénh gut gay ra, tang
axit uric huyét, tang huyét 4p, bénh tim mach, bénh tim mach vanh, hoi chiig Lesch-
Nyhan, hoi ching Kelley-Seegmiller, bénh thén, bénh séi than, bénh suy than, sung
kh6p, bénh viém khép, bénh soi niéu, chiung nhiém doc chi, ching ting ning tuyén

cén giap, bénh vy nén hodc bénh sarcoit.

Trong tai lidu US2010/056464 boc 1 hop chét co tac dung diéu bién ham luong
axit uric trong mau, ché phdm chira n6 va phuong phép didu ché hop chit nay, dong
thoi tai liéu nay cling dé cap dén hop chét c6 tac dung diéu tri hodc phong ngira cic rdi

loan lién quan dén ham luong bét thudong cua axit uric.
Ban chét ky thuit cla sang ché

Muc dich cua sang ché 1 dép tng nhirng nhu cAu va gidi quyét nhitng thiéu hut
trong linh vyc k¥ thudt lién quan. Do do, theo mdt phuong an nhét dinh, sang ché dé
cap dén hop chét va duoc pham, vi du, @& didu bién muc axit uric trong huyét thanh
(sUA) hodc cach diéu tri bénh gat hodc tdng axit uric huyét & dbi tuong can diéu tri.

Trong mot s6 phuong 4n, cac ché phim nay bao gdm hop chét c6 cong thuc I:
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trong do:

R? va RP duoc chon tir H, halogen, C1-Cs alkyl; hoic R? va R®, ciing véi nguyén tit
cacbon ma ching dugc gén vao, tao thanh vong 3, 4, 5 hodc 6 canh, tuy y chira

mot hodc hai nguyén tir khéc loai dugce chon tir O, N va S;
M 14 H, Ci-3 alkyl hoéc cation dugc dung;
X'1a N, CH, C(halogen) hodc C(Ci-C4 alkyl);
X? 1a N ho#c CH;
X3 1a N, CH, C(halogen) hodc C(Ci-Cy alkyl);
X4 1a N hodc CH; trong d6 it nhat mot trong s6 X', X2, X3 hodc X*1a N;
Y!1a N hodc CRY;
Y2 1a N hoic CR?;
R!1a H, CF3, CHs, OCHjs, F hodc CI;

R? 1a H, metyl, etyl, propyl, isopropyl, tert-butyl, xyclopropyl, xyclobutyl, CFs3,
OH, OCHj, etoxy, SH, SCHs, SCH,CHs, CH,OH, C(CHs);0H, CI, F, CN,
COOH, COOR?, CONH,, CONHR? hodc SO,NH>; trong d6 R* 1a H hodc Ci-3
alkyl;

R3 14 H, halogen, -CN, C-Cs alkyl, C1-Cs alkoxy; va
R* 1a H, halogen, -CN, C;-Cs alkyl, C1-Cs alkoxy; hodc

R3 va R* clng v6i cac nguyén tir cacbon ma chiing duge gin vao tao thanh vong 5
hodc 6 canh tuy y duoc thé, tly y chira mot hodc hai nguyén tir khac loai duoc
chon tir O, N va S, trong d6 vong 5 hodc 6 canh ¢6 thé 1a vong bao hoa, khong

bdo hoa hodc thom;

Trong céc truong hop cu thé:

(i)  néuX?vaX*déulaN, X' khong thé 1a C (halogen); hodc
néu X2 va X* déu 1a N, R* khong phai la Cl; hodc
néu X2 va X* déu 1a N, Y? khong thé 1a C-Cl;

(i)  néuX'vaX?déulaN, X3 khong thé 1a C-Cl; va
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(iii) hop chat c¢6 cong thac (I) khong phai 1a axit 1-(3-(4-
xyanophenyl)pyridin-4-ylthio)xyclopropancarboxylic.
Theo phuong 4n nhét dinh, sang ché dé xut hop chét ¢6 cong thire (1), trong
d6 mét trong s6 X', X2, X? hodc X* 1a N. Theo phuong 4n cu thé, sing ché d& cap
dén hop chét c6 cong thie (I-A), (I-B), (I-C) hoic (I-D):

N
R2 R3 YRR |\NRaRb
N % (ON [ON N = (ON
Xm X{f SR O
0
\ Y1

\ Y1 R3 \Y2¥1 R3 \Y2¥1
(I-A) (I-B) (1-C) (1-D).

Theo mot sb phuong 4n khac, sang ché dé xuét hop chit c¢6 cong thirc (I), trong
d6 hai trong s6 X!, X2, X3 hodc X* 1a N. Theo mot phuong 4n cu thé, sang ché d& cap
dén hop chét c6 cong thirc (I-E), (I-F) hodc (I-G):

ﬁN Ra RP N R2 r R2 R

N~ S (ON >%]/O\ N S&O\M
"

Y1 \Y,w

3 \Y2¥1 R3 \YZ R3
(I-E) (I-F) 1-G).

Theo mot phuong an nhat dinh, séng ché dé cap dén hop chét ¢6
cong thuce (I-H), (I-1) hoac (I-J):

N N Ra RP N Ra RP
N~ S O\I\/I s O\M
R~ o o
|
R3 \\(2'Y1
(I-H) (I-T) (1-9).

Theo mét phuong an cu thé, sang ché d& xuit hop chét c6 cong thic (I), trong
d6 R 1a H, CHs, OCHs, CFs, F hodc Cl; va R* 1a H, CHs, OCH3, CF3, F hodc Cl.
Trong cac phuong 4n cu thé nhit dinh, R va R* déu 1a H.
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Theo mdt phuong 4n nhét dinh, sang ché dé cap dén hop chét c6 cong thirc
(D), trong d6 R? va R* cing v6i nguyén tir cacbon ma chung dugc gén vao tao thanh
vong 5 hodc 6 canh tiy ¥ dugc thé, tiy y chira mdt hozic hai nguyén tir khac loai dugc
chon tr O, N va S, trong d6 vong 5 hodc 6 canh ¢6 thé 1a vong bao hoa, khong bao hoa

hodc thom.

Theo mdt phuong an nhét dinh, sang ché dé xuit hop chit c¢6 cong thic (1),
trong d6 R3 va R* ciing v6i nguyén tir cacbon ma ching dugc gin vao tao thinh vong
thom 6 canh tiy y dugc thé. Theo mdt phwong 4n cu thé, sang ché dé cép dén hop chat
c6 cong thuce (I-K):

(I-K)

trong donla 1, 2, 3 hodc 4; va

mdi R’ duge chon doc lap tir H, metyl, etyl, propyl, isopropyl, fert-butyl, xyclopropyl,
xyclobutyl, CF3, OH, OCH3, etoxy, SH, SCH3, SCH.CH3, CH,OH, C(CH3)20H, Cl, F,
CN, COOH, COOR®, CONH,, CONHR® hoidc SO,NHy; trong d6 R* 1a H hodc Ci-3
alkyl.

Theo phuong an nhét dinh, sang ché dé xudt hop chét c6 cong thuc (I), trong do
R® 12 H hodc CHs; va R? 1a H hodc CHs. Theo phwong 4n cu thé, R* va R déu 1a CHs.

Theo mdt phuong an cu thé, sang ché dé cap dén hop chat c6 cong thic (I-L):

(I-L).

Theo mdt phuong an cu thé, X' 1a CH; X? 1a N; X3 1a CH; va X* 1a CH. Theo
mot phuong an khac , Y'1a CR'; va Y? 1a CR”.
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Theo mdt phuong én cu thé, sdng ché dé cap dén hop chét c6 cong thtre (I-B),

trong d6 hop chét nay duoc chon tir nthém bao gdm céc hop chét ¢6 cong thirc:
N7

| |
¥ OH = OH
4 S%rOH S)ﬁ( = S/KrOH = S/%(OH S)ﬁ/
O
O Z NH O

CN CF3 N7

N Nl = o ,\{ A l = S/K(OH Nl ; on
| P S/erH = S = S/KrOH o) S
0 SN © O N ©
¢ ) ) -
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N |
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L oH / S/K( =~ SJ%OH NS P SJ%OH
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Theo phuong an khac, sang ché d& cap dén hop chét c6 cong thirc (I-M):

N N
|
0 N
o
R4 o}

(I-M).
Theo mot phuong 4n cia sang ché, tat ca 1a R!, R? va R* déu 1a H.

Theo mdt phuwong 4n, sang ché d& xuét hop chét ¢ cong thire (1), trong d6 R? va
R® cung v6i nguyén tir cacbon ma ching dugc gfn vao tao thanh vong 3, 4, 5 hogc 6
canh, tly y chita mot hodc hai nguyén tir khac loai dugc chon tir O, N va S. Trong cac
phuong an nhét dinh, R? va R® cling véi nguyén tir cacbon ma chiing duoc gin vao tao
thanh vong 3, 4, 5 hodc 6 canh. Trong cac phuong an cu thé nhét dinh, R* va R® cling

véi nguyén tir cacbon ma chiing duoc gan vao tao thanh vong 3 canh.

Theo phuong an nhét dinh, sang ché dé xuat hop chét c6 cong thire (I), trong d6
M 1a H. Theo mét s phuong an, hop chét c6 cong thire (1), trong d6 M 1a C1-Cs alkyl.
Theo phuong an khac, hop chét c6 cong thuc (I), trong d6 M Ia cation dugc dung.
Trong cdc phwong 4n cu thé, cation dugc dung la Na*, Li, K¥, Ca*, Mg?*, NH4*,
tetrametylamoni, tetraetylamoni, metylamino, dimetylamino, trimetylamino hodc

trietylamino.

Ciing dugc md ta ¢ day trong mot sb phuong 4n, sdng ché mo ta phuong phép
lam giam mrc axit uric trong huyét thanh & ngudi, bao gdm cho ngudi nay dung lugng
hitu hiéu hop chéit c¢6 cong thitc (I). Theo phuong an khac, sang ché mo ta phuong
phép diéu tri chtng ting axit uric & nguoi méc bénh gut, bao gdbm cho ngudi dung mot
lugng hitu hiéu hop chét c6 cong thire (I). Mot s6 phuong 4n & ddy mo ta phuong phép
diéu tri chiing ting axit uric & ngudi, bao gdm cho ngudi ndy dung mot lugng hiru hiéu
hop chét co cong thirc (I). Theo mdt phuong an cu thé, sang ché mo ta phuong phap
didu tri bénh ght & ngudi, bao gdm cho ngudi nay ding mot lugng hiru hiu hop chét

¢6 cong thie (1).

Ngoai ra, theo phuong an nhét dinh, sang ché mo ta phwong phap didu tri hodc

phong ngira tinh trang c6 dac diem 1a muc axit uric bat thudng ¢ m6 hodc co quan cia
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d6i tugng bao gdm cho ddi tugng diing mot lwong hiru hiéu hop chat c6 cong thie (I).
Theo mét phuong an cu thé, tinh trang bénh 13 bénh gat, con dau tai phat do bénh git
gdy ra, bénh viém khdp do bénh gut gdy ra, tang axit uric trong mau, bénh cao huyét
ap, bénh tim mach, bénh tim mach vanh, hoi chiing Lesch-Nyhan, hoi ching Kelley-
Seegmiller, bénh than, bénh séi than, bénh suy than, bénh sung khép, bénh viém khép,
chimg nhiém doc chi, chimg ting ning tuyén can gidp, bénh vay nén, bénh sarcoit,
thiéu hut hypoxanthin-guanin phosphoribosyltransferaza (HPRT) hodc hdn hgp céc

chirng bénh nay. Trong cac phuong an cu thé nhét dinh, tinh trang 1a bénh gut.

Trong mot s6 phuong an, phuong phap bat ky trong s6 cac phuong phéap dugc
md ta bao gdm dung chit thir hai c6 tac dung cho su didu tri bénh gut. Trong cic
phuong an nhét dinh, chét thir hai 13 chét trc ché URAT 1, chét rc ché xanthin oxidaza,
xanthin dehydrogenaza, chét (rc ché xanthin oxidoreductaza, hodc céc hdn hop cua
ching. Trong cic phuong an cu thé nhét dinh, chit thir hai 1a allopurinol, febuxostat,

FYX-051, hodc hdn hgp ciia ching.
MO ta chi tiét sang ché

Sang ché dugc md ta chi tiét pham vi bdo hd trong phén yéu ciu bao hd sau
day. béc tinh va vu diém cua sang ché s& duoc hiéu rd hon qua viéc tham khao phan
mo ta chi tiét dudi ddy ma dua ra cac phuong an minh hoa, trong d6 nguyén ly cta

sang che dugc st dung.

Mic du cac phuong an dugce wu ti€n cua sang ché dugc trinh bay va mo ta trong
ban md ta ndy, nhung sé& rd rang ddi véi ngudi co hiéu biét trung binh trong linh vuc
rang cac phuong 4n ndy chi mang tinh chit minh hoa. Nhiéu bién thé, thay ddi, va thay
thé s& xay ra dbi voi ngudi co hidu biét trung binh trong linh virc ma khong xa roi ban
chét ctia sang ché. Phai hiéu rang cic phuong 4n thay thé khac nhau cta sang ché duoc
mo ta trong ban mo ta nay co thé dugc st dung trong qué trinh thuc hanh sing ché.
Muc dich 1a c4c diém yéu ciu bao ho duéi day xac dinh pham vi cia sang ché va céc
cdu truc trong pham vi cia cac diém yéu ciu bao hd nay va cac diém tuong duong ca

chiing cling dugc bao ham trong do.

Dé muc dugc st dung trong ban mo ta nay chi dung cho muc dich t6 chuc, sdp

xép va khong dugce dung 1am gi6i han déi twong duge md ta.

-0-
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Thuat ngit hoa hoc nhét dinh

Trir khi c6 quy dinh khéc, tht ca cac thuat nglt k¥ thuat va khoa hoc dugc st
dung trong ban mo ta nay cé cung y nghia nhu dugc hiéu thong thuong béi ngudi co
hiéu biét trung binh trong linh vuc k§ thuit ma dbi twong cta sang ché nam trong do.
Trong trudng hop c¢6 nhidu dinh nghia cho céc thuit ngit trong ban md ta ndy, cac

thuat ngtr trong muc nay chiém wu thé.

Phai hiéu ring phdn md ta trén ddy va phdn md ta chi tiét duéi day chi mang
tinh minh hoa va giai thich, khong ¢6 nghia 1a 1am gi6i han déi twong bét ky dugc bao
ho. Trong sang ché nay, viéc st dung danh tir dang s§ it bao gdm danh tir dang sd
nhidu, trir khi ¢6 quy dinh cu thé khac. Phai luu y rang, nhu duoc st dung trong ban
mo ta va yéu clu bao hd di kém, dang danh tir sb it 4m chi ca dang danh tir s§ nhiéu
trir khi nglt canh c6 quy dinh rd rang khac. Ngoai ra, cling phai luu y rang, viéc st
dung tir “hodc” c6 nghia 1a “va/hodc” trir khi ¢6 quy dinh khac. Hon nira, vi€c s dung

thuat ngt “bao gdm” khong c6 nghia gi¢i han.

Dinh nghia vé thuat ngtt hda hoc chuén c6 thé duge tim théy trong céc tai li€u
tham khéo, bao gdm Carey va Sundberg "ADVANCED ORGANIC CHEMISTRY 4™ ED."
Vols. A (2000) va B (2001), Plenum Press, New York. Trir khi ¢6 quy dinh khéc, céac
phuong phéap truyén théng vé do khdi phd, NMR, HPLC, IR va UV/V la quang phd
hoc va duogc ly, nam trong pham vi cta linh vyc k¥ thuit dugc st dung. Trir khi céc
dinh nghia cu thé dugc dua ra, thuat ngit duoc sit dung & day 1a cac dinh nghia chuén.
Céc k¥ thuat chuén c6 thé dugce st dung cho céc quy trinh tong hop hoa hoc, phan tich
héa hoc, dugc pham, ché pham, phan phéi va diéu tri cho céc d6i twong. Phan tng va
cac k¥ thuat tinh ché ¢ thé duoc thuc hién, vi duy, béng cach su dung kit chira thong
tin k¥ thuat cia nha san xudt hodc nhu duoc thuc hién thong thuong trong linh vuc
hodc nhu dugc md ta trong ban md ta nay. Céc k¥ thudt va quy trinh trén day cé thé
duoc thuc hién 1a cac phuong phép thong thuong da biét trong linh vuc va nhu duoc
mo ta trong cac tai li¢u tham khao chung va cu thé ma duoc trich dan va thao luan
trong ban md ta nay. Trong ban mo ta nay, cdc nhom va phan tir thé clia ching ¢ thé
duoc chon boi nguodi cod hiéu biét trung binh trong linh vuc dé tao ra cac géc 6n dinh

va cac hop chat.
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Khi c4c nhém thé duge dinh rd bing cong thic héa hoc thong thudng cia
chung, dugc viét tir trai sang phai, chiing thudng bao gdm cac phin tir thé gidng hét vé
hoa hoc ma bit ngudn tir cach viét cdu triic tir phai sang trai. Vi du, nhung khong chi

gidi han &, -CH,0- tuong duong v6i ~OCHo-.

Trir khi ¢6 quy dinh khéc, sy sit dung cac thudt nglt héa hoc thong thuong, vi
du, khong chi giGi han ¢, "alkyl," "amin," "aryl," tuong duong v6i cdc dang tuy y duoc
thé ctia chung. Vi duy, "alkyl," nhu duogc stt dung trong ban md ta nay bao gdm alkyl

tuy v duge thé.

Trong mot sé phuong an, cac hop chét trong ban mo ta ndy c6 mot hodc nhiéu
tam lap thé. Trong mot sb phuong an, tam lap thé & cAu hinh R, cdu hinh S, hodc hdn
hop cua ching. Trong mot s6 phuong an, cac hop chit c6 mot hodc nhidu lién két doi.
Trong mot sb phuong an, cic hgp chit c6 mot hodc nhiéu lién két doi trong do mdi
lien két doi ton tai trong cAu hinh E (trans) hodc Z (cis), hodc hdn hop cta ching. Su
bidu difn cia mot chit ddng phan lap thé, regioisome, chit ddng phan khong dbi
quang, chat dong phan d6i anh hodc epime cu thé phai dugc hiéu 13 bao gdm tat ca cac
chat déng phan 1ap thé, regioisome, chit ddng phan khong déi quang, chit dong phan
d6i anh hodic epime ¢6 thé ¢6 hodc hdn hop cua chiing. Do do, cac hop chét duoc biéu
dién trong ban mé ta nay bao gdm tAt ca cac dang ddng phan 1ap thé, regioisome, chat
ddng phan khong ddi quang, chét ddng phan d6i anh va epime ciu hinh riéng ré& ciing
nhu céc hdn hop cua ching. K§ thuét dé chuyén dbi hozc chuyén roi khong 1am thay
d6i tim 1ap thé cu thé, va céc k§ thuat dé phan giai cac hdn hop clia cac chét dong
phan 1ap thé duoc thy trong, vi du, Furniss et al. (eds.), VOGEL'S ENXYCLOPEDIA
OF PRACTICAL ORGANIC CHEMISTRY 5.sup.TH ED., Longman Scientific va
Technical Ltd., Essex, 1991, 809-816; va Heller, Acc. Chem. Res. 1990, 23, 128.

Thuat ngtt "gbc", "gdc héa hoc", "nhém" va "nhém hoa hoc", nhu duge st dung
trong ban mo t& nay chi doan cu thé hodc nhom chirc cta phéan tir. Cac gdc hoa hoc
thuong 1a cac gbe hoa hoc dugc thira nhan gén vao phan ti.

Thuét ngit "chat phan tng" nhu dugc st dung trong ban mo ta nay chi ai nhan

hodc 4i dién tor dugce s dung dé€ tao ra cac lién két cong hoa tri.
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Thuat ngt "lién két" hodc "lién két doi" chi lién két hoa hoc giita hai nguyén t,
hodc hai gbc khi cac nguyén tir dugc lién két bai lien két duoc coi 12 bd phan cia ciu

tric phu 16n.

Thuat ngtt "tuy y" c¢6 nghia la trudng hop dugc mo ta tiép sau do co thé xay ra
hodc khong xay ra, va phan mo ta bao gdm cac trudng hop trong dé su viée hodc
treong hop xay ra va céac tinh hubng trong d6 n6 khong xay ra. Vi du, "akyl tuy y duoc
thé" ¢6 nghia 1a "alkyl" hodc 1a " alkyl duoc thé" nhu duoc xac dinh & duéi day. Hon
nita, nhém tuy y duoc thé ¢6 thé 1a khong dugc thé (vi du, -CH,CH3), dugc thé hoan
toan (vi dy, -CF,CF3), dugc thé don (vi du, -CH,CHaF) hodc duge thé tai méc bat ky
gitta dugce thé hoan toan va dugcduge thé don (vi du, -CH,CHF», -CH,CF3, -CF,CHs, -
CFHCHF,, v.v.). Nhitng ngudi cé hiéu biét trung binh trong linh vuc phai hiéu ring
61 v6i nhom bét ky chira mot hodc nhidu phin tir thé (vi du, alkyl tuy y duge thé bao
gbm cac nhoém xycloalkyl tiy y duge thé, dén luot cac nhom nay dugc xac dinh 1a bao
gdm cac nhom alkyl tuy y duge thé nhidu 1an) ma khong thuc té v& khong gian
va/hoidc khong kha thi vé téng hop. Do do, phan t&r thé bat ky duge md ta thudng phai
duoc hiéu 1 ¢6 trong luong phan tir tdi da khoang 1,000, va dién hinh hon, 1én ti
khoang 500 dalton (ngoai trlr trong cac truong hop trong do cac phén tir thé phan t
16n duoc chi dinh rd rang, vi du, polypeptit, polysacarit, polyetylen glycol, ADN, ARN

va tuong tu).

Trong cic vi du, nhung khong chi giéi han ¢, "tuy y dugc thé" c6 nghia ring
nhom tuy y duoc thé bang alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, haloalkyl, haloalkenyl, haloalkynyl, perhaloalkyl, halo, xycloalkyl,
xycloalkenyl, heteroalixycl, aryl, heteroaryl, carboxycl, heteroxycl, hydroxy, alkoxy,
xyano, xyanoalkyl, carboxyl, sulfhydryl, amino, axit amin, xycloalkyl ngung tu, spiro
xycloalkyl, heteroaryl ngung tu, aryl ngung tu, sulfonyl, sulfinyl, sulfonamidyl,
sulfamidyl, phoshonat este, amido, ete, alkyleste, hodc hdn hop ctia chiing. Trong céc
truong hop cu thé, nhom dugc chi dinh 1a "tuy y duoc thé" chi nhom tuy y duoc thé
bé’mg hydrogen, hydroxy, nitro, xyano, metylthiol, thiol, azido, metyl, etyl, propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, 2-metyl-1-propyl, 2-metyl-2-propyl, 2-
metyl-1-butyl, 3-metyl-1-butyl, 2-metyl-3-butyl, 2,2-dimetyl-1-propyl, 2-metyl-1-
pentyl, 3-metyl-1-pentyl, 4-metyl-1-pentyl, 2-metyl-2-pentyl, 3-metyl-2-pentyl, 4-
metyl-2-pentyl, 2,2-dimetyl-1-butyl, 3,3-dimetyl-1-butyl, 2-etyl-1-butyl, n-pentyl, iso-
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pentyl, neo-pentyl, tert-amyl, hexyl, heptyl, octyl. ethenyl (-CH=CHz), 1-propenyl
(-CH2,CH=CHa>), isopropenyl [-C(CH3)=CHz], butenyl, 1,3-butadienyl, ethynyl, 2-
propynyl, 2-butynyl, 1,3-butadiynyl, fo, clo, bromo, iodo, flometyl, diflometyl,
triflometyl, clometyl, diclometyl, triclometyl, bromometyl, dibromometyl,
tribromometyl, 1-clo-1-flo-1-iodoetyl, fluroetyl, bromoetyl, cloetyl, iodoetyl,
fluropropyl,  bromopropyl, clopropyl, iodopropyl, floethenyl, cloethenyl,
bromoethenyl, iodoethenyl, floethynyl cloethynyl, bromoethynyl, iodoethynyl,
trrifloethenyl,  tricloethenyl,  tribromoethenyl,  triflopropynyl,  triclopropynyl,
tribromopropynyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheoptyl,
spiroxyclopropyl, spiroxyclobutyl, spiroxyclopentyl,  pyridinyl,  pyranyl,
tetrahydrofuranyl, thiofuranyl, aziridinyl, oxiranyl, oxaziridinyl, dioxiranyl, azetidinyl,
oxazyl, oxetanyl, theitanyl, pyrolidinyl, oxolanyl, thiolanyl, oxazolidinyl,
thiazolidinyl, decalinyl, bixyclo [2.2.1] heptyl, adamantly, dihydrofuranyl,
tetrahydrothienyl,  tetrahydropyranyl,  dihydropyranyl, tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, homopiperidinyl,
oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl,
2-pyrolinyl, 3-pyrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl,  imidazolinyl, imidazolidinyl,  3-azabixyclo[3.1.0]hexanyl,  3-
azabixyclo[4.1.0]heptanyl, 3H-indolyl, quinolizinyl, xyclohexenyl, xyclopentadienyl,
bixyclo[2.2.1]hept-2-en, metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy,
sec-butoxy, tert-butoxy, furanyl, thienyl, acridinyl, phenyl, benzyl, phenazinyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiadiazolyl,
benzothiophenyl, benzoxadiazolyl, benzotriazolyl, imidazolyl, indolyl, isoxazolyl,
isoquinolinyl, indolizinyl, isothiazolyl, isoindolyloxadiazolyl, indazolyl, pyridyl,
pyridazyl, pyrimidyl, pyrazinyl, pyrolyl, pyrazinyl, pyrazolyl, purinyl, phthalazinyl,
pteridinyl, quinolinyl, quinazolinyl, quinoxalinyl, triazolyl, tetrazolyl, thiazolyl,
triazinyl, thiadiazolyl, pyridyl-N-oxit, metyl sulfonyl, etyl sulfonyl, aminosulfonyl,
triflometyl sulfonyl, axit phosphinic, axit carboxylic, amido, amino, metylamin,
etylamin, dimetylamin, dietylamin, aminoetyldimetylamin, aminoetyldietylamin,

metyleste, etyleste, propyleste, isopropyleste, butyleste, hodc cac hdn hgp ctia ching.
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Nhu duoc st dung trong ban mé ta nay, Ci-Cx bao gdm Ci-Ca, C1-Cs . . . C1-Cx.
Qua vi du, "C1-C4" chi ra ring c6 mot dén bdn nguyén tir cacbon trong gbc, tirc 1a cac
nhom chira 1 nguyén t& cacbon, 2 nguyén tir cacbon, 3 nguyén tr cacbon hodc 4
nguyén tir cacbon, ciing nhu nim trong khoang tir C1-C» dén C1-Cs. Do d6, qua vi du,
"C1-C4 alkyl" chi ra ring mot hodc bén nguyén tir cacbon trong nhém alkyl, tic 13,
nhom alkyl duge chon trong sb metyl, etyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-
butyl, va r-butyl. Bt ctr lic nao xuét hién trong ban mo ta nay, khoang s6 nhu tir "1
dén 10" chi mdi sd nguyén trong khoang dua ra; vi dy, "1 dén 10 nguyén tir cacbon" ¢
nghia 14 nhém c6 thé ¢6 1 nguyén tir cacbon, 2 nguyén tr cacbon, 3 nguyén tir cacbon,
4 nguyén tr cacbon, 5 nguyén tir cacbon, 6 nguyén tir cacbon, 7 nguyén tir cacbon, 8

nguyén tir cacbon, 9 nguyén tir cacbon, hoac 10 nguyén tir cacbon.

Thuat ngir "bac thép" nhu dugc st dung trong bdn mo ta nay két hop véi céac
thuat ngtr nhu alkyl, alkenyl hodc alkynyl, (tirc 1a "alkyl béc thip", "alkenyl béc thap"
hodc "alkynyl béc thép") chi gdc don hydrocacbon mach thing thy v duoc thé hoic
mach nhanh tiy y duge thé co tir 1 dén 6 nguyén tir cacbon, t6t hon nita 1a tir mot dén
ba nguyén tr cacbon. Vi du bao gbm, nhung khong chi gii han &, metyl, etyl, n-
propyl, isopropyl, 2-metyl-1-propyl, 2-metyl-2-propyl, 2-metyl-1-butyl, 3-metyl-1-
butyl, 2-metyl-3-butyl, 2,2-dimetyl-1-propyl, 2-metyl-1-pentyl, 3-metyl-1-pentyl, 4-
metyl-1-pentyl, 2-metyl-2-pentyl, 3-metyl-2-pentyl, 4-metyl-2-pentyl, 2,2-dimetyl-1-
butyl, 3,3-dimetyl-1-butyl, 2-etyl-1-butyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-
pentyl, isopentyl, neopentyl, tert-amyl va hexyl.

Thuat ngt "hydrocarbon" nhu dugc st dung trong ban mo ta nay, mot minh

hodc két hop, chi hop chit hoic nhém hoéa hoc chi chira nguyén ti cacbon va hydro.

Thuit ngit "nguyén tir khac loai" hodc "hetero" nhu dugc sir dung trong ban mo
t4 ndy, mot minh hodc két hop, chi nguyén tt khéc cacbon hodc hydro. Nguyén tir
khac loai co thé dugc chon doc 1ap trong sb oxy, nito, luu huynh, phospho, silic, seleni
va thiéc, nhung khong chi gidi han &, cdc nguyén tt ndy. Trong cac phuong én trong
d6 hai hodc nhidu nguyén tir khac loai ton tai, hai hodc nhiéu nguyén tir khac loai nay
c6 thé giéng nhu nhau, hoic mot s6 hoic tit c& hai hodc nhiéu nguyén tir khac loai mdi

chung c6 thé khac nhau.
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Thuét nglt "alkyl" nhu dugc st dung trong ban mo td nay, mdt minh hodc két
hop, chi don gbc hydrocacbon mach thing tuy y duoc thé, hodc mach nhanh tiy y
duoc thé c6 tr mot dén khoang 10 nguyén tir cacbon, tdt hon nita 1a tir mot dén sau
nguyén tu cacbon. Céac vi du bao gdm, nhung khong chi giéi han &, metyl, etyl, n-
propyl, isopropyl, 2-metyl-1-propyl, 2-metyl-2-propyl, 2-metyl-1-butyl, 3-metyl-1-
butyl, 2-metyl-3-butyl, 2,2-dimetyl-1-propyl, 2-metyl-1-pentyl, 3-metyl-1-pentyl, 4-
metyl-1-pentyl, 2-metyl-2-pentyl, 3-metyl-2-pentyl, 4-metyl-2-pentyl, 2,2-dimetyl-1-
butyl, 3,3-dimetyl-1-butyl, 2-etyl-1-butyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-
pentyl, isopentyl, neopentyl, tert-amyl va hexyl, va cac nhom alkyl dai hon nhu heptyl,
octyl hodc twong tu. Bat ctt khi nao xuét hién trong ban mo ta ndy, khoang s6 nhu "C;-
C¢ alkyl" hodc "Ci-¢ alkyl", c6 nghia la nhom alkyl c6 thé bao gdm 1 nguyén tir
cacbon, 2 nguyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén tr cacbon, 5 nguyén tu
cacbon ho#ic 6 nguyén tir cacbon, mic du dinh nghia nay cling bao ham cho thudt ngir

"alkyl" khi khoang s6 khong dugc chi dinh.

Thuat ngit "alkylen" nhu dugc st dung trong ban mo ta nay, mot minh hodc két
hop, chi gbc doi duge dan xuét tr gbc don néu trén, alkyl. C4c vi du bao gdm, nhung
khong chi giéi han &, metylen (-CH»-), etylen (-CH2CHa-), propylen (-CH2CH2CH2-),
isopropylen (-CH(CH3)CHbz-) va tuong tu.

Thuat ngit "alkenyl" nhu dugc st dung trong ban md ta nay, mot minh hoac két
hop, chi gbc don hydrocacbon mach thang tiy y duoc thé hodc mach nhanh tiy y duoc
thé c6 mot hoic nhidu lién két cacbon-cacbon va c6 tir hai dén 10 nguyén tir cacbon,
t5t hon nita 1 hai dén sau nguyén tr cacbon. Nhém nay c6 thé ¢ dang cis hoic trans
vé& (c4c) lien két déi, va phai dugc hidu 1a bao gdm ca hai chit dong phan. Vi du bao
gdm, nhung khong chi gi¢i han &, ethenyl (-CH=CH,), 1-propenyl (-CH2CH=CH>),
isopropenyl [-C(CH3)=CH:], butenyl, 1,3-butadienyl va tuong tu. Bit ky khi nao
xuét hién trong ban mo ta nay, khoang s6 nhu "C,-Cs alkenyl" hodc "Ca-6 alkenyl", c6
nghia la nhém alkenyl ¢ thé bao gébm 2 nguyén tir cacbon, 3 nguyén ti cacbon, 4
nguyén tir cacbon, 5 nguyén tir cacbon hodc 6 nguyén tir cacbon, mdc du dinh nghia

nay con bao ham ca thuit ngtr "alkenyl" khi khong c6 chi dinh vé khoang sb.

Thuat ngit "alkenylen" nhu dugc st dung trong ban mo ta nay, mot minh hoac

két hop, chi gbc ddi dugc din xuét tir alkenyl gbc don. Vi du bao gdm, nhung khong
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chi giéi han &, ethenylen (-CH=CH-), cac chit dong phan propenylen (vi du,
-CH,CH=CH- va -C(CH3)=CH-) va tuong tu.

Thuét ngtr "alkynyl" nhu duoc st dung trong ban md ta nay, mdt minh hodc két
hop, chi gbc don hydrocacbon mach thing tity ¥ duoc thé hodc mach nhanh tiy ¥ dugc
thé c6 mot hodc nhidu lién két ba cacbon-cacbon va c6 tir 2 dén 10 nguyén tir cacbon,
t6t hon nita 12 tir 2 @én 6 nguyén t cacbon. Vi du bao gdm, nhung khong chi gi6i han
0, ethynyl, 2-propynyl, 2-butynyl, 1,3-butadiynyl va twong tu. Bét ky khi nao xuét hién
trong ban md ta nay, khoang sé nhu "C-Cs alkynyl" hodc "Ca-¢ alkynyl", c6 nghia la
nhom alkynyl ¢6 thé bao gdm 2 nguyén tir cacbon, 3 nguyén t cacbon, 4 nguyén
cacbon, 5 nguyén tr cacbon hoac 6 nguyén tir cacbon, médc du dinh nghia nay con bao

ham cé thuat ngit "alkynyl" khi khong c¢6 chi dinh vé khoang s6.

Thuat ngt "alkynylen" nhu dugc st dung trong ban mo td nay, mot minh hodc
két hop, chi gbc d6i duge dan xuét tir gbc don xéc dinh trén day, alkynyl. Vi du bao
gdm, nhung khéng chi gi¢i han &, ethynylen (-C=C-), propargylen (-CH,-C=C-) va

tuong tu.

Thuét nglt "béo" nhu dugc st dung trong ban moé td nay, mot minh hodc két
hop, chi hydrocacbon khong thom tuy y duoc thé, mach théng hodc mach nhénh,
khong vong, bdo hoa, khong bao hoa mot phéan hoic khong bio hoa hoan toan. Do do,

thuat ngit nhin chung bao gdm céc nhom alkyl, alkenyl va alkynyl.

Thuit ngit "heteroalkyl", "heteroalkenyl" va "heteroalkynyl" nhu dugc st dung
trong ban mo td nay, mot minh hodc két hop, 1an luot chi ciu tric alkyl, alkenyl va
alkynyl, nhu dugc mo ta trén day, trong d6 mot hodc nhidu nguyén tir khung cacbon
(va nguyén tt hydro lién két bt ky, khi thich hop) mdi ching doc 1ap duge thé bing
mot nguyén tir khac loai (tée 1a nguyén tr khac cacbon, nhu médc du khong chi gidi
han &, oxy, nito, luu huynh, silic, phospho, thiéc hodc hdn hop cua ching), hodc nhom
nguyén t& khac loai, vi du nhung khong chi giéi han &, -O-O-, -S-S-, -O-S-, -S-O-,
=N-N=, -N=N-, -N=N-NH-, -P(0)2-, -O-P(O)2-, -P(0)2-O-, -S(0O)-, -S(O)2-, -SnHo-

va tuong tu.

Thuét ngtt "haloalkyl", "haloalkenyl" va "haloalkynyl" nhu dugc sir dung trong
ban mo ta ndy, mot minh hodc két hop, l4n Iuot chi cac nhém alkyl, alkenyl va alkynyl
tiy ¥ duoc thé, nhu duge xic dinh trén day, trong d6 mot hodc nhiéu nguyén ti hydro
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duge thé bang nguyén tir flo, clo, brom hoic iot, hodc cac hon hgp cta ching. Trong
mdt sb phuong 4n, hai hodc nhiéu nguyén tr hydro c6 thé duoc thé bang nguyén tir
halogen ma giéng nhau (vi du, diflometyl); Trong céc phuong &n khéc, hai hodc nhiéu
nguyén tir hydro ¢6 thé duoc thé bing nguyén tir halogen ma khong gidng nhau tit ca
(vi du, 1-clo-1-flo-1-iodoetyl). Cac vi du khong giéi han vé cac nhom haloalkyl 1a
flometyl va bromoetyl. Vi du khong giéi han vé& nhom haloalkenyl 1a bromoethenyl. Vi

du khong gidi han vé nhom haloalkynyl 13 cloethynyl.

Thuét ngit "perhalo" nhu dugc st dung trong ban mo ta nay, mot minh hodc két
hop, chi cac nhéom trong do tt ca cac nguyén tir hydro dugc thé bang céc flo, clo,
brom, iot hodc cac hdn hop cliia chung. Do d6, vi du khong gi6i han, thuédt ngit
"perhaloalkyl" chi nhom alkyl, nhu dugce xac dinh trong bdn mo ta nay, trong do tat ca
cac nguyén to H duoc thé bang flo, clo, brom hoic iot, hodc cdc hdn hop cta chung.
Vi du khong gi6i han vé& nhom perhaloalkyl 1a bromo, clo, flometyl. Vi du khong giéi
han vé nhém perhaloalkenyl 1a tricloethenyl. Vi du khong gi¢i han vé nhom

perhaloalkynyl 1a tribromopropynyl.

Thuét ngit "mach cacbon" nhu dugc st dung trong ban mo ta nay, mot minh
hodc két hop, chi nhom alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl hodc
heteroalkynyl bét ky, ma 1a mach thing, vong hodc hdn hop bét ky ctia ching. Néu
mach nay 12 mot phan ctia mdi lién két va mdi lién két nay bao gdbm mdt hodc nhiéu
vong 14 thanh phan ctia khung 15i; @ tinh chiéu dai mach, "mach" chi bao gdm cac
nguyén tir cacbon ma tao thanh day hodc dinh ctia vong va khong tao thanh ca hai, tai
noi dinh va ddy cta (cac) vong khong tuong duong vé chiéu dai, khoang céch ngin
hon dugc st dung dé xac dinh chiéu dai mach. Néu mach chtra cac nguyén tit khac loai
lam bo phan ctia khung, thi cac nguyén tr ndy khong dugc tinh la bd phén cua chiéu
dai mach cacbon.

"mnon

Thuat ngit "vong", "vong c6 canh" nhu duoc st dung trong ban md ta nay, mot
minh hodc két hop, chi ciu tric déng cdng hoa tri, bao gbdm hé vong ngung tu vong
béo, di vong, thom, di thom hodc da vong khong ngung tu nhu dugc mo ta trong ban
mo ta ndy. Cc vong c6 thé tiy ¥ duge thé. Cac vong 6 thé tao thanh mot phan cua hé

vong ngung tu. Thudt ngit "nguyén ti" c6 nghia l1a chi s6 nguyén tir khung ma tao
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thanh vong. Do d6, qua vi du xyclohexan, pyridin, pyran va pyrimidin 1a cic vong 6

canh va xyclopentan, pyrol, tetrahydrofuran va thiophen la cdc vong 5 canh.

Thuat nglt "ngung tu" nhu dugc st dung trong ban md td nay, mdt minh hodc
két hop, chi ciu tric vong trong do hai hodc nhiéu vong chung mdt hodc nhiéu lién

két.

Thuét ngtt "xycloalkyl" nhu dugc st dung trong ban md ta nay, mot minh hodc
két hop, chi vong gbc don hydrocacbon bdo hoa tuy ¥ dugc thé, chtra tir 3 dén khoang
15 nguyén tir cacbon vong hoic tir 3 dén khoang 10 nguyén tir cacbon vong, mic dii co
thé bao gdm nguyén tir cacbon khéng vong bd sung lam phan ti thé (vi du,
metylxyclopropyl). Bit ky khi nao xudt hién trong ban mé ta nay, khoang sé nhu "Cs-
Cs xycloalkyl " hodc "Cs-¢ xycloalkyl ", ¢6 nghia 14 nhém xycloalkyl ¢ thé bao gdm 3
nguyén tr cacbon, 4 nguyén tir cacbon, 5 nguyén tir cacbon hodc 6 nguyén tir cacbon,
tic 1a, 1a xyclopropyl, xyclobutyl, xyclopentyl hodc xycloheptyl, mdc du dinh nghia
nay con bao ham ca thudt nglt " xycloalkyl " khi khong c¢6 chi dinh vé khoang sd.
Thuét nglt ndy bao gdm cac gbc ngung tu, khong ngung tu, bic ciu va xodn.
Xycloalkyl ngung tu c6 thé chua tir 2 dén 4 vong gin ngung tu 1a vong xycloalkyl, va
cac vong riéng 1é khac c6 thé 1a vong béo, di vong, thom, di thom hozc hdn hop bat ky
ctia ching. Vi du bao gdm, nhung khéng chi gi6i han &, xyclopropyl, xyclopentyl,
xyclohexyl, decalinyl, va bixyclo [2.2.1] heptyl va cac hé vong adamantyl. Vi du minh

hoa bao gdm, nhung khong chi gidi han &, cac goc sau day:

- 0.0.0.0
> > D (I
AN A5 A=A D

va cac goc tuong tu.

Thuat ngtt "xycloalkenyl" nhu dugc st dung trong ban mo td nay, mdt minh
hodc két hop, chi vong khong thom, mot géc tuy y dugce thé, c6 mdt hodc nhiéu lién

két cacbon-cacbon va tir 3 dén khoang 20 nguyén tir cacbon vong, 3 dén khoang 20
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nguyén tir cacbon vong, hodc tir 3 dén khoang 10 nguyén tir cacbon vong. Thuat ngit
bao gdm céc gbe ngung tu, khong ngung ty, bic ciu va xodn. Xycloalkenyl ngung tu
¢6 thé chua tir 2 dén 4 vong ngung tu, trong d6 vong gan 1a vong xycloalkenyl, va cac
vong riéng 1& ¢6 thé 1a vong béo, di vong, thom, di thom hodc hdn hop bit ky cua
chung. Hé vong ngung tu c6 thé duoc ngung tu qua mdt lién két ma 1a lién két don
cacbon-cacbon hodc lién két dbi cacbon-cacbon. Vi du vé céc xycloalkenyl bao gom,
nhung khong chi gigi han ¢, xyclohexenyl, xyclopentadienyl va h¢ vong
bixyclo[2.2.1]hept-2-en. Vi du minh hoa bao gém, nhung khong chi giéi han &, cac

gdc sau:

o000 0
D (D sz 47 OO

va céac goc tuong tu.

Thuat ngft "alixyclyl" hodc "alixyclic" nhu duoc sit dung trong ban mo ta nay,
mot minh hoic két hop, chi hé vong hydrocacbon khdng thom tuy y dugc thé, bio hoa,
khong bao hoa mot phan hoic khong bio hoa hoan toan chua tir 3 dén khoang 20
nguyén tr cacbon vong, 3 dén khoang 20 nguyén tir cacbon vong, hodc tir 3 dén
khoang 10 nguyén t cacbon vong. Do d6, thuat ngit nhin chung bao gbm céc nhém

xycloalkyl va xycloalkenyl.

Thuit nglt "heteroxyclyl khong thom" va "heteroalixyclyl" nhu dugc st dung
trong ban md ta nay, mot minh hoac két hop, chi don gbc ctia vong khong thom tuy ¥
duoc thé, bdo hoa, khong bdo hoa mot phﬁn hodc khong bdo hoa hoan toan chtra tir 3
dén khoang 20 nguyén tir vong, trong d6 mot hodc nhiéu nguyén tir vong 1a nguyén tir
khic cacbon, dugc chon doc 14p tir oxy, nito, luu huynh, phospho, silicon, seleni va
thiéc nhung khong gidi han & cac nguyén tir nay. Trong cac phuong an trong do hai
hodc nhiéu nguyén to khéac loai tdn tai trong vong, hai hoac nhiéu nguyén tir khéc loai
c6 thé gidng nhau, hoic mot sb hodic tAt ca trong sd hai hodc nhiéu nguyén tir khac
loai, tng nguyén ti nay co thé khac nhau. Thuét ngit bao gdm céc gbc ngung tu,
khéng ngung tu, bic ciu hoic xoén. Gbc di vong khong thom ngung tu c6 thé chua tir
2 dén 4 vong ngung tu, trong d6 vong gan 1a di vong khong thom, va cdc vong riéng 1é
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khac c6 thé 1a vong béo, di vong, thom, di thom hodc hdn hop bét ky cua ching. Cac
hé vong ngung tu c6 thé duoc ngung tu chéo qua lién két don hodc lién két doi, cling
nhu céc lién két chéo ma 1a cacbon-cacbon, nguyén tir cacbon-hetero hodc nguyén tir
nguyén tir khac loai. Ngoai ra, cac thudt nglt nay con bao gdm céc gde co tir 3 dén
khoang 20 nguyén tir vong khung, cling nhu ¢6 tir 3 dén khoang 10 nguyén tir vong
khung. Su gén ctia nhém con di vong khong thom vao phan tir gbc cuanod cb thé thong
qua nguyén tir khac loai hodc nguyén tir cacbon. Tuong tu nhu vy, su thé bd sung c6
thé thong qua nguyén tir khac loai hodc nguyén tir cacbon. Vi du khong gidi han, di
vong khong thom imidazolidin co6 thé dugc gin vao phan tir gbc thong qua hoic 1a
nguyén t¢ N ciia n6 (imidazolidin-1-yl hodc imidazolidin-3-yl) hodc 1a nguyén tr
cacbon bit ky ctia né (imidazolidin-2-yl, imidazolidin-4-yl hodc imidazolidin-5-yl).
Trong céc phuong an nhit dinh, cac nguyén tir khac loai khong thom chira mot hodc
nhiéu nhom carbonyl hoic thiocarbonyl, vi du, nhém chira oxo- va thio. Vi du bao
gdm, nhung khong chi giéi han &, pyrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl,  tetrahydropyranyl,  dihydropyranyl,  tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, azetidinyl, oxetanyl,
thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyl, 2-pyrolinyl, 3-pyrolinyl, indolinyl, 2H-pyranyl, 4H-
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-
azabixyclo[3.1.0]hexanyl, 3-azabixyclo[4.1.0]Theptanyl, 3H-indolyl va quinolizinyl. Vi
du minh hoa ctia cdc nhém heteroxycloalkyl, con duge goi la cac di vong khong thom,

bao gom:
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va cdc goc tuong tu. Cac thuét ngit nay con bao gom tat ca cac dang vong cua
carbohydrat, bao gom, nhung khong chi gidi han ¢, cdc monosacarit, cac disacarit va

cac oligosacarit.

Thuét ngtt "thom" nhu duoc st dung trong ban md ta nay, chi gbc cia vong
phéng, don vong hodc da vong c6 hé m-electron bat dinh huéng chtta cdc 4n+2n
electron, trong d6 n la sb nguyén. Cac vong thom c¢o thé duoc tao thanh boi 6, 7, 8, 9
hodc nhiéu hon 9 nguyén tir cacbon. Céc chit thom c6 thé tuy ¥ duoc thé va co thé 1a
don vong hodc da vong ngung tu. Thuat ngt thom bao gbm tit ca cacbon chtta vong

(vi du, phenyl) va cac vong chira mot hodc nhiéu nguyén tir khéc loai (vi dy, pyridin).

~ Thuat ngtt "aryl" nhu duge sit dung trong ban mo ta nay, mdt minh hodc két
hop, chi gbc hydrocacbon thom tuy y duoc thé chua tir 6 dén khoang 20 nguyén ti
cacbon vong, va bao gdm cac vong aryl ngung tu va khong ngung tu. Gbc vong aryl
ngung tu chira tir 2 dén 4 vong ngung tu trong d6 vong gén 1a vong aryl, cic vong
riéng 1¢ khéac co thé 1a vong béo, thom, di thom hodc hdn hop bét ky cua ching. Hon
nira, thuat ngit aryl bao gdm cac vong ngung tu va khong ngung tu chia tir 6 dén 20
nguyén t cacbon vong, cling nhu cdc vong chira tir 6 dén khoang 10 nguyén tir cacbon
vong. Vi du khong gi6i han v& nhém aryl don bao gdbm phenyl; nhém aryl vong ngung
tu bao gdm naphtyl, phenanthrenyl, anthracenyl, azulenyl; va nhom bi-aryl khong

ngung tu bao gom biphenyl.
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Thuét ngt "arylen" nhu dugc st dung trong ban mo ta nay, mdt minh hodc két
hop, chi gbc dbi duoe dan xuét tir gbc don x4c dinh trén ddy, aryl. Vi du bao gom,
nhung khong chi gi¢i han 6, 1, 2-phenylen, 1,3-phenylen, 1,4-phenylen, 1,2-naphtylen

va tuong tu.

Thuat ngit "heteroaryl" nhu dugc st dung trong ban mo ta nay, mot minh hodc
két hop, chi gbc don thom tiy ¥ dugce thé chua tir khoang 5 dén khoang 20 nguyén th
vong khung, trong d6 mot hodc nhiéu nguyén tir vong 1a nguyén t khac loai dugc
chon ddc 14p tir oxy, nito, luu huynh, phospho, silic, seleni va thiéc, nhung khong chi
giGi han &, cac nguyén tir nay va voi diéu kién 1a vong ctia nhom nay khong chaa hai
nguyén t&r O hodc S ké nhau. Trong cic phuong 4n trong d6 hai hodc nhidu nguyén tir
khéc loai ton tai trong vong, hai hodc nhiéu nguyén tir khéc loai c6 thé gibng nhau,
hoic tt ca trong sb hai hodc nhiéu nguyén ti khac loai mdi chung ¢6 thé khac nhau.
Thuat nglt heteroaryl bao gdm cac gbc heteroryl ngung tu va khong ngung tu tiy y
dugc thé co it nhat mot nguyén tir khac loai. Ngoai ra, thuat nglt heteroaryl con bao
gbm céc heteroaryl ngung tu va khong ngung tu cé tr 5 dén khoang 20 nguyén ti
vong khung, cling nhu céc heteroaryl ¢6 tir 5 dén khoang 10 nguyén tir vong khung.
Lién két v6i nhom heteroaryl c¢6 thé thong qua nguyén tir cacbon hozc nguyén tir khac
loai. Do do, vi du khoéng gigi han, nhém imidiazol ¢co thé duogc gén vao phan tu géc
théng qua nguyén tir cacbon b4t ky cua n6 (imidazol-2-yl, imidazol-4-yl hodc
imidazol-5-yl), hodc nguyén tt nito ciia né (imidazol-1-yl hodc imidazol-3-yl). Tuong
tu nhu vay, nhom heteroaryl co6 thé tiép tuc duoc thé qua bét ky hodc tAt ca nguyén tir
cacbon cia né, va/hodc bét ky hodc tat ca nguyén tir khéc loai cia no. Géc heteroaryl
ngung tu ¢ thé chira tlr 2 dén 4 vong ngung tu trong d6 vong gin 1a vong nguyén tir
khac loai va cac vong riéng 1¢ khac cé thé 1a vong béo, di vong, thom, di thom hodc
hdn hop bit ky ciia ching. Vi du khong gi¢i han v& nhom heteroaryl vong don nay bao
g0m pyridyl; cac nhém heteroaryl vong ngung tu bao gdm benzimidazolyl, quinolinyl,
acridinyl; va nhom bi-heteroaryl khong ngung tu bao gbm bipyridinyl. Vi du khéc vé
cac heteroaryl bao gbém, nhung khong chi giéi han &, furanyl, thienyl, oxazolyl,
acridinyl, phenazinyl, benzimidazolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
benzothiadiazolyl, benzothiophenyl, benzoxadiazolyl, benzotriazolyl, imidazolyl,
indolyl, isoxazolyl, isoquinolinyl, indolizinyl, isothiazolyl, isoindolyloxadiazolyl,

indazolyl, pyridyl, pyridazyl, pyrimidyl, pyrazinyl, pyrolyl, pyrazinyl, pyrazolyl,
22
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purinyl, phthalazinyl, pteridinyl, quinolinyl, quinazolinyl, quinoxalinyl, triazolyl,
tetrazolyl, thiazolyl, triazinyl, thiadiazolyl va tuong tu, va céc oxit cta ching, vi du

pyridyl-N-oxit. Vi du minh hoa vé cdc nhém heteroaryl bao gbm cac gde sau:

H
N
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va cac goc tuong tu.

Thuat ngft "heteroarylen" nhu dugc st dung trong ban md td nay, mot minh
hodc két hop, chi géc ddi duoc dan XUAt tir géc don xac dinh trén day heteroaryl. Vi du

bao gdm, nhung khong chi gi¢i han &, pyridinyl va pyrimidinyl.

Thuat ngit "heterocyclyl" nhu duge st dung trong ban md td nay, mdt minh
hodc két hop, cling chi cdc nhom heteroalicyclyl va heteroaryl. Trong ban mo ta nay,
bat ky khi ndo sd nguyén tir cacbon trong di vong dugc dua ra (vi du di vong Ci-C), it
nhét mot nguyén tir khong phai cacbon (nguyén tir khéac loai) phai ton tai trong vong.
Céach goi "di vong C1-C¢" chi sb nguyén tir cacbon trong vong va khong chi tbng sb
nguyén tu trong vong. Cach goi "di vong 4-6 nguyén t" chi tong s6 nguyén tir ma c6
trong vong (tac 1a vong 4, 5 hodc 6 nguyén tir, trong do it nhit mot nguyén tir 1a
nguyén tu cacbon, it nhét mot nguyén tir 1a nguyén tir khac loai va hai dén bbn nguyén
tlr con lai 1a nguyén tir cacbon hodc nguyén tir khac loai). Déi voi cac di vong co hai
hodc nhidu nguyén tir khéc loai, hai hodc nhiéu nguyén tir khéc loai nay co thé gidng
hoic khac nhau. Céc di vong c6 thé tuy ¥ duge thé. Cac nhém di vong khong thom bao
gdm cac nhom chi ¢ 3 nguyén t trong vong, trong do cac nhom di vong thom phai
c6 it nhét 5 nguyén tir trong vong. Lién két (vi du gén vao phén tir gbc hoic tiép tuc
thé) voi nguyén tir khac loai c6 thé thong qua nguyén ti khéc loai hodic nguyén tir
cacbon.

Thuat ngit "carbocyclyl" nhu duge st dung trong bdn md ta nay, mot minh hodc
két hop, cuing chi cac nhom alicyclyl va aryl; tire 1a tht ca chu truc vong dong dong hoa
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tri, cacbon, ma c6 thé bao hoa, khong bao hoa mot phén, khong bao hoa hoan toan
hodac thom. Cac vong carbocyclic co thé duogc tao thanh boi 3, 4, 5, 6, 7, 8, 9, hoic
nhiu hon 9 nguyén tir cacbon. Céc vong carbocycle ¢ thé tiy v duge thé, thuat ngit
nay phan biét carbocyclic véi cac vong di vong trong d6 khung vong chira it nhit mot

nguyén ti khic cacbon.

Thuét ngtr "halogen", "halo" hodc "halogenua" nhu duoc sir dung trong ban mo

ta nay, mot minh hodc két hop, chi flo, clo, bromo va iodo.

Thuét nglt "hydroxy" nhu dugc st dung trong ban md ta nay, mot minh hodc

két hop, chi gbc don -OH.

Thuét nglt "xyano" nhu dugc st dung trong ban md ta nay, mot minh hodc két

hop, chi gde don -CN.

Thuat ngt "xyanometyl" nhu dugc st dung trong ban mo td nay, mot minh

hodc két hop, chi gbe don -CH,CN.

Thuit ngft "nitro" nhu dugc st dung trong ban md ta nay, mot minh hodc két

hop, chi gbe don -NO».

Thuit nglt "oxy" nhu dugc st dung trong ban mo ta nay, mot minh hodc két

hop, chi gbe dbi -O-.

Thuat ngit "oxo" nhu dugc st dung trong ban md ta nay, mot minh hodc két

hop, chi gbe =O.

Thuat ngit "carbonyl" nhu dugc st dung trong ban mo td nay, mot minh hodc

két hop, chi gbc ddi -C(=0)-, ma ciing c¢6 thé dugc viét dusi dang -C(O)-.

Thuat ngit "carboxy" hodc "carboxyl" nhu duoc st dung trong ban mo ta nay,
modt minh hodc két hop, chi géc -C(O)OH, ma cling co thé dugc viét duai dang -
COOH.

Thuét ngtt "alkoxy" nhu dugc st dung trong ban md ta nay, mot Ihinh hodc két
hop, chi gbc ete, -O-alkyl, bao gbm cac gde -O-aliphatic va -O-carboxyclyl, trong d6
cac gbe alkyl, béo va carboxyclyl c6 thé tuy ¥ duoc thé, va trong d6 thuat ngit alkyl,

béo va carbocyclyl nhu duge xac dinh trong ban mo ta nay. Vi du khong gidi han cua
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céc gbe alkoxy bao gdm metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy,

sec-butoxy, tert-butoxy va tuong tu.

Thuét ngit "sulfinyl" nhu duoc st dung trong ban mo ta nay, mot minh hodc két

hop, chi gbe ddi -S(=0)-.

Thuét ngtr "sulfonyl" nhu dugc st dung trong ban mo td nay, mot minh hodc

két hop, chi gbc doi -S(=0)»-.

Thuat ngit "sulfonamit", "sulfonamido" va "sulfonamidyl" nhu duoc st dung
trong ban mo ta nay, mot minh hodc két hop, chi cic nhom gbc d6i -S(=0)-NH- va —

NH-S(=0);-.

Thuat ngir "sulfamit", "sulfamido" va "sulfamidyl" nhu dugc st dung trong ban

md ta ndy, mdt minh hodc két hop, chi nhém gbc d6i -NH-S(=0),-NH-.

Phai hiéu rang trong céc trudng hop trong d6 hai hodc nhicu goc duoc sir dung
lién tiép dé xéac dinh phan tir thé gan vao cau tric, goc thir nhat duoc coi la di€ém cudi
va gbc cudi cung duge coi 1a duge gan vao cau tric dang noéi t6i. Do do, vi du, goc

arylalkyl duoc gan vao cdu tric nay bang nhém alkyl.

Thuét ngft "axit amin" nhu dugc st dung trong ban mo ta nay chi nhom hodéc
hop chat ma bao gdm nhém amino, nhém carboxyl, nguyén t&r H va nhém R phan biét
(hodc mach bén). “axit amin” bao gém a-axit amin, B-axit amin, -amino, va y-axit
amin. o-Axit amin bao gdbm nhém amino, nhém carboxyl, nguyén t& H va nhém R
phén biét ma duogc lién két v6i nguyén ti cacbon a. “Axit amin” bao gdm céc axit

amin tu do, axit amin khong tu nhién, chét tuong tu axit amin, va tuong tu.

Trong mot khia canh, thudt ngtr "axit amin" chi mot trong s6 20 axit amin xay
ra ty nhién (trc 12 a-axit amin), nhu dugc trinh bay dudi ddy. Axit amin bao gbm
nhém amino, nhom carboxyl, nguyén t&r H va nhém R phan biét (hodc mach bén), tat
ca chiing duoc gin vao nguyén tir cacbon a. Do chita 3 nhém khéc nhau trén nguyén
tir cacbon a, cac axit amin chira mot tim khong déi xing, va do d6 ¢ thé ton tai 1a
mot sd hai chit ddng phan d6i anh hoat tinh quang hoc, D- va L-. Céc axit xay ra tu

nhién dugc tim thay la cac dan xuat L cda ching.
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Phenylalanin Tyrosin Tryptophan Histidin Prolin

Theo khia canh khéc, axit amin 1a "axit vamin khong tuy nhién", "axit amin khong
phai tir ty nhién", "chét tuong tu axit amin ", "axit amin mimic". "Axit amin khong tu
nhién", "axit amin khong phai tr tw nhién", "chit tvong tu axit amin ", "gia axit amin"
va tvong tu, nhu duoc st dung trong ban md ta nay, chi axit amin ma khong phai mot
trong s6 20 axit amin ty nhién. C4c thuat ngit nay chi axit amin trong d6 phén tir axit
amin c& ban duoc bién dbi theo cach nao d6. Nhitng bién ddi ndy bao gdbm, mic du
khong gidi han ¢ su bién thién mach bén; thé trén, hodc ddi thanh khung amino-CH-

carboxyl; chat dong phan d6i anh D-; hdn hop ctia chiing va tuong tu.

Bién d6i mach ben T———p R

PN

Thay déi khung — H2N * "COOH

4

Ngoai ra, cac thuat ngft nay con bao gom, nhung khong chi giéi han §,, cac axit

Thay ddi tinh khong ddi xing

amin ma xay ra ty nhién nhung khong dugc két hgp mot cach tu nhién vao mach
polypeptit dang phat trién, vi du, mic di khong giéi han & N-axetylglucosaminyl-L-
serin, N-axetylglucosaminyl-L-threonin, O-phosphotyrosin va twong tw. Hon nita, cac
thuat ngt nay con bao gdm, nhung khong chi gi6i han &, cac axit amin ma khong xay
ra tu nhién va c6 thé thu dugc bang quy trinh tdong hop hoidc c6 thé thu duoc bang su

bién ddi cac axit amin tu nhién, xay ra tu nhién hoac khong tu nhién.

Vi du minh hoa v& nhing bién ddi mach bén bao gom, nhung khong chi gidi
han &, O-t-butyl-serin, hydroxyprolin, 4-clophenylalanin, homoserin, methionin
sulfoxit, thienylalanin va tuong tu.
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Vi du minh hoa v& su thay ddi khung bao gdm, nhung khong chi gi¢i han &, céc
axit amin B- nhu B-alanin, homoprolin, sy alkyl héa clla nhém amino, su thé trén
nguyén t o, cac thiocarboxyl va tuong tu.
8 ] Y i
N~ > COCH N COOH HT)\COOH HZNXCOOH HZN*C(S)OH

Beta-Alanin Homoprolin ,  Alkyl héa amino ~ Thé Alpha-C Thiocarboxyl

Peptit c6 thé tu nhién hoic khong ty nhién, va bao gém cédc axit amin ma dugc lién
két voi nhau. Thuat ngit "peptit tu nhién", "polypeptit tu nhién", "protein tu nhién" va
twong tu, nhu duge st dung trong ban mod ta nay, chi polyme cua gbc axit amin tu
nhién duoc lién két boi céc lién két peptit cong hoéa tri, va bao gbm cac mach axit amin
¢6 chidu dai bit k¥, bao gdbm cac protein chiéu dai ddy du. Cac thuat ngit "peptit khong
tu nhién", "gia peptit", "chit twong tu peptit", "polypeptit khong tu nhién", "protein
khong tu nhién" va twong tu, nhu duge sir dung trong ban md ta nay, chi polyme cua
gbe axit amin ¢6 chidu dai bit ky, bao gém protein chiu dai day du, trong d6 mot
hodc nhiéu axit amin 13 axit amin khong ty nhién, va/hodc trong d6 mdt hodc nhiéu
axit amin duoc lién két boi cac phuong tién hoa hoc khéc cac lién két peptit tu nhién.
Vi du minh hoa v& cac nhom lién két ma c6 thé duoc st dung 1am phuong én thay thé
cho lién két peptit tw nhién bao gbm, nhung khong chi gi¢i han ¢, etylen (-CH>-CHa-),
ethynylen (-CH=CH-), ketometylen (-C(=O)CHz- hodc -CH2C(=0)-), aminometylen (-
CH,-NH- hoic -NH-CH;-), metylen ete (-CH2-O- hodc -O-CH,-), thioethe (-CHa-S-
hodc -S-CHj-), thioamit (-C(=S)NH- hodc -NH-C(=S)-), este (-C(=0)O- hodc O-
C(=0)-), tetrazol, thiazol va tuong tu.

“Nucleosit” 1a glycosylamin bao gbm nucleobaza (thudng duge goi la bazo don
gian) dugc lién két v6i dudng riboza hodc deoxyriboza. Nucleosit c6 thé 14 nucleosit tu

nhién hodc nucleosit khdng tu nhién. Thuat ngft "nucleosit tu nhién" nhu duge s dung

trong ban md ta nay chi lién két nucleobaza duge lién két véi duong riboza hodc
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deoxyriboza. Vi du vé chung bao gom xytidin, uridin, adenosin, guanosin, thymidin va

1nosin.
NH, 0 NH, o 0
NfN Nf& ﬁN H, MG\EU\NH N:EUQ
7| / h | | 4 N
<N 7 <N LA NAO N/&O <N LA
N N~ “NH, N
HO HO HO HO HO
@) 0 0 0 0
OH (OH) OH (OH) OH (OH) OH (OH) OH (OH)
Adenosin Guanosin thldm Urldln/thymldln InOSin

Thuat nglr "nucleosit khong tu nhién", "chét tuong tu nucleosit" va tuong tu,
nhu duoc st dung trong ban mod ta nay, chi nucleosit ma khong phai la 1 trong 56 6
nucleosit. Céac thuét ngft nay chi cac nucleosit, trong d6 phan tir nucleosit co ban dugc
bién ddi theo cach nao do. Su bién dbi nay bao gdm, mic du khong giéi han & bién dbi
bazo, bién ddi duong, thay dbi cac lién két gitta bazo va dudng, sy st dung hoa hoc

1ap thé xen k&; hon hop ctia ching va tuong tu.

Céac thuat ngit “nucleotit”, “polynucleotit”, “oligonucleotit”, "axit nucleic",
"polyme clia axit nucleic" va tuong tu, nhu duge sir dung trong ban mo6 ta nay, chi cac
deoxyribonucleotit, deoxyribonucleosit, ribonucleosit hodc ribonucleotit va cac
polyme ctia chiing & dang chudi don hodc doi, bao g6m, nhung khong chi gi6i han &,
(i) cac chét tuong tw cac nucleotit tw nhién ma c6 dic tinh lién két tuong tu nhu axit
nucleic chudn va dugc chuyén héa theo cach tuong tu cac nucleotit xay ra tu nhién; (ii)
chdt tuong tu oligonucleotit bao gdm, nhung khong chi gi¢i han &, PNA (axit
peptidonucleic), céac chéit tuong ty ADN duoc st dung trong cong nghé antisense

(phosphorothioat, phosphoroamidat, va twong ty).

Thuat ngit “lipit” nhu duge st dung trong ban md ta nay chi phan tr béo hoa
tan (lipophilic), xay ra tu nhién nhu cic chit béo, dau, sap, cholesteol, sterol, céac
vitamin béo hoa tan (vi du, cac vitamin A, D, E va K), monoglyxerit, diglyxerit,
phospholipit, axit béo, este cua axit béo, va tuong tu. Cac lipit co thé 1a tu nhién hoic
khong tu nhién. Theo mdt khia canh, lipit la axit béo. Cac axit béo duoc bdo hoa hodc
khong bdo hoa. Cac axit béo bado hoa bao gdm, nhung khong chi gi6i han &, axit lauric,

axit myristic, axit palmitic, axit stearic, axit arachidic. Cac axit béo khong b&o hoa
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bao gdm, nhung khong chi gidi han &, axit palmitoleic, axit oleic, axit linoleic, axit

linolenic, axit arachidonic.

“Phospholipit” 1a loai lipit ma la amphipahtic. Cac phospholipit 1a nhom céac
lipit va chira khung glyxerol, trong dé hai nhom hydroxy cua khung glyxerol duoc este
hoa bang axit béo (bdo hoa, khong bio hoa, tu nhién, khdng ty nhién), va hydroxy thi
ba duoc str dung dé tao thanh phosphat este v6i axit phosphoric. Gbc phosphat ciia axit
phosphatidic tao thanh tiép tuc duogc este hoa bang ethanolamin, cholin hodc serin. Cac
phospholipit ty nhién hodc khong tu nhién. Cac phospholipit tu nhién bao gdm, nhung
khong chi giéi han &, plasmalogen, cardiolipin, dipalmitoylphosphatidylcholin,
glycerophospholipit, axit glycerophosphoric, lecithin, axit lysophosphatidic,
phosphatidylcholin, phosphatidylethanolamin, phosphatidylinositol,
phosphatidylinositol ~ (3,4)-bisphosphat, phosphatidylinositol (3,4,5)-trisphosphat,
phosphatidylinositol  (3,5)-bisphosphat,  phosphatidylinositol ~ (4,5)-bisphosphat,
phosphatidylinositol 3-phosphat, phosphatidylinositol 4-phosphat, phosphatidylinositol
phosphat, cac phosphatidylmyo-inositol mannosit, phosphatidylserin, nhén t6 hoat hoa
tidu cAu, sphingomyelin, sphingosyl phosphatit. “Céc phospholipit khong tu nhién”
chtra diglyxerit, nhom phosphat, va phéan tir hitu co don nhu cholin nhung dugc tao ra

tu nhién.

“Glycosit” nhu dugc st dung trong ban md ta nay chi nhém chira duong hut
nude bat ky (vi dy, sucroza, maltoza, glucoza, axit glucuronic, va tuong tu). Glycosit
la nhom dudng dugc lién két qua lién két glycosidic. Céac glycosit bao gdm céc
glycosit tu nhién va cac glycosit khong ty nhién. Cac glycosit bao gbdm (cac) cacbon
khong dbi xtmg va ton tai & dang L hodc D. Cac glycosit tu nhién uu tién ton tai &
dang D. Cac glycosit bao gdm cac monosacarit, disacarit, va polysacarit. Vi du v& cac
monosacarit bao gém, nhung khong chi gi6i han &, céc trioza (vi du, glyceraldehyt,
dihydroxyaxeton), cac tetroza (vi dy, erythroza, threoza, erythruloza), cac pentoza (vi
du, arabinoza, lyxoza, riboza, deoxyriboza, xyloza, ribuloza, xyluloza), cdc hexoza
(alloza, altroza, galactoza, glucoza, guloza, idoza, mannoza, taloza, fructoza, psicoza,
sorboza, tagatoza), cac heptoza (mannoheptuloza, sedoheptuloza); cac octoza (vi du,
octoloza, 2-keto-3-deoxy-manno-octonat), cac nonoza (vi duy, sialoza). Céac disacarit
bao gém, nhung khong chi gidi han &, sucroza, lactoza, maltoza, trehaloza, xenlobioza,
kojibioza, nigeroza, isomaltoza, B,B-trehaloza, sophoroza, laminaribioza, gentiobioza,
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turanoza, maltuloza, palatinoza, gentiobiuloza, mannobioza, melibioza, melibiuloza,
rutinoza, rutinuloza, xylobioza. Céc polysacarit bao gom cac glycan. Puong aza cling

duoc bao gdm trong thuat ngir “glycosit”.

Thuat ngit “polyetylen glycol” chi cac polyete polyol polyme mach thang hodc

mach nhéanh.

Thuat ngtt dugce

Al

Thuat nglt "nguodi bénh", "d6i tugng" hodc "cd nhan" duogc st dung thay thé
nhau. Nhu duoc st dung trong ban mo ta nay, chung chi cac déi twong mic chimg rdi
loan, va tuong tu, bao gdm dong vat c6 vi va khong phai dong vat c6 vi. Khong ¢
thudt ngit ndo yéu cau dbi twong duoc chim séc va/hodc theo ddi boi chuyén gia trong
y hoc. Pong vat c¢6 vu la thanh vién bt ky cta 16p dong vat c6 vi, bao gbm, nhung
khong chi giGi han &, con ngudi, ddng vét linh truéng khong phai nguoi nhu tinh tinh,
va khi khong dudi khac va cac loai khi khac; dong vat nudi trang trai nhu gia suc,
ngua, clru, dé, lon; dong vt trong nha nhu tho, lon, va meo; dong vat thi nghiém bao
gbm bd gam nhidm nhu chudt, méo va chudt lang, va twong tw. Vi du vé khong phai
dong vat c6 vii bao gébm, nhung khong chi gii han &, chim, ¢4 va twong tu. Trong mdt
s& phuong 4n cta ché phdm dugc dua ra trong ban mo ta nay, d6i tuong 1a dong vat c6

vu. Trong cac phuong an duge uu tién, doi tuwong la nguoi.

Thuét ngit "diéu tri" hodc "cach didu tri" cac tir twong duong khac nhu dugc st
dung trong ban mo ta nay, bao g&n giam nhe, lam diu hodc cai thién bénh hodc tinh
trang hoiic mot hodc nhiéu triéu chimg cta cia ching, ngin ngira céc triéu ching bd
sung, cai thién hodc ngan ngra nguyén nhan gay ra tri€u ching, ¢ ché bénh hozc tinh
trang, vi du chan su phat trién cia bénh hodc tinh trang, gidm bénh hoic tinh trang,
thodi lui bénh hodc tinh trang, giam nhe tinh trang, hodc lam nging cic tri€u ching
ctia bénh hodc tinh trang, va thuét ngit ndy bao gdm ca phong ngira. Thuét ngit con bao
g61n dat duoc loi ich tri liéu va/hodac lgi ich phong ngtra. Loi ich tri liu ¢6 nghia 1a trir
tan gbc hodc cai thién ching rdi loan duogc didu tri. Ngoai ra, loi ich tri liéu dat duoc
Vo1 su trir tan géc hodc cai thién mdt hodc nhiéu triéu chting sinh ly lién quan dén cac
chiing 61 loan dé thé hién su cai thién & dbi tuong cho du dbi twong van dau don vi

ching roi loan nay. Doi véi loi ich tri liu, cac ché pham dugc dung cho doi tuong co
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nguy co phat trién bénh, hoic & déi tuong thé hién mot hoic nhiéu triéu ching sinh ly

ctia bénh, cho du su chén doan bénh nay khong dwgc thuc hién.

Thuét ngt "cho ...dung" "dua vao", "dung" va tuong tw, nhu dugc st dung
trong ban mo ta nay, chi cdc phuong phap ma co thé dugc str dung dé cho phép su
phén phdi cac hop chit hoic ché pham t6i vi tri hoat héa sinh hoc mong muén. Cac
phuong phap nay bao gdm, nhung khong chi gii han &, dudong ubng, dudong trong ta
trang, tiém ngoai duong tiéu hoa (bao gbm trong tinh mach, dudi da, trong bung, trong
co, trong mach hodc truyén), ding tai chd va dung qua truc trang. Nguoi co hiéu biét
trung binh trong linh vuc quen voi cac k¥ thuét st dung ma co thé duoc sir dung véi
céc hop chat va phuong phép duogc boc 10 trong ban mé ta nay. Trong cdc phuong édn
dugc uu tién, cac hop chit va ché phim dugc mo ta trong ban md ta nay duge dung

bang dudng udng.

Thudt ngit "lugng hitu hiéu", "luong hitu hiéu tri liéu" hodc "luong hitu hiéu
dugc" nhu duoc st dung trong ban md ta nay, chi luong du cua it nhét mét chét hoic
hop chét duoc ding ma s& gidm bt t6i mue d6 nao d6 mot hodc nhiéu triéu chimg cta
bénh hodéc tinh trang duogc didu tri. Két qua co thé 14 giam va/hodc lam nhe bt cac dau
hiéu, triéu ching hodc nguyén nhin gay ra bénh, hodc su thay ddi mong mudn khac
cua hé théng sinh hoc. Vi du, "lvgng hitu hiéu" dé st dung trong tri liéu 1a lugng ché
pham chira hop chit nhu dugc boc 19 trong ban md ta nay can thiét dé tao ra sy giam
bénh dang k& vé mit 1dm sang. Lugng "hiru hiéu" phu hop ¢ timg dbi trong co thé
khac nhau. Luong "hitu hi¢u" trong truong hop cu thé bit ky c6 thé duoc xdc dinh

bang cach st dung cac k¥ thuét, vi du nghién cliu ting dan lidu dung.

Thuét ngit "chdp nhan dugc" nhu dugc s dung trong ban mo ta nay, dbi vai
ché pham, duoc pham hodc thanh phan, c6 nghia 1a khdng c6 tac dung c6 hai lau dai

doi voi stre khoe chung ctia doi tuong duoc diéu tri.

Thuét ngit "dugc dung" nhu duge st dung trong ban mo ta nay, chi vat liéu,
nhu chét mang hodc chét pha lodng, ma khong lam hong hoat tinh sinh hoc hodc dac
tinh cta cac hop chat duge md ta trong bén md ta ndy, va tuong d61 khong doc, tirc 1a
vat litu c6 thé duoc dua vao dbi twong ma khong gy ra tic dung sinh hoc khong
mong mudn hodc trong tac theo kidu c6 hai v6i thanh phin bit ki cta ché phidm ma

no chira trong do.
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Thuat ngit "tién duge chdt" nhu dugc st dung trong ban md ta ndy, chi tién
duoc chat ma, sau khi dua vao dbi tuong va hép phu sau do, dugc bién ddi thanh cac
loai hoat tinh, hodc hoat tinh hon thong qua quy trinh nao do, vi du bién ddi boi con
dudng chuyén hoéa. Do d6, thuét ngt ndy bao gbm din xudt bét ky ctia hop chat, ma,
sau khi dua vao nguoi nhan, c6 kha ndng tao ra, truc tiép hodc gian tiép, hop chét cta
sang ché hodc chit chuyén hoa hoat tinh dugc hodc géc cua chung. Mot s6 tién duoc
chét c6 nhoém hoa hoc ton tai trong tién dugc chat ma khién né it hoat héa hon va/hodc
truyén tinh hoa tan hodc mot sd dic tinh khac cho thude. Ngay khi nhém héa hoc dugc
phén tach va/hoiac bién dbi tur tién dugc chét, thubc hoat tinh duoc tao ra. Tién dugc
chét thuong hitu ich do trong mot sb truong hop ching c6 thé d& dung hop thubc gbe.
Vi du, chiing c6 thé c6 do sinh kha dung qua duong ubng trong khi thude gbc khong
¢6. Cac din xuét hodc tién dugc chét hitu ich dac biét 1a cac chét 1am ting do sinh kha
dung ctia hop chat ctia sang ché khi céc hop chét nay duoc ding cho dbi twong (vi du,
cho phép hop chit ding qua dudng miéng dugc hép thu d& dang hon vao trong mau)
hodc tdng cudng sy phan phéi hop chét gdc vao khoang sinh hoc (vi dy, ndo hodc hé

bach huyét).

Thuét ngit "mudi dwgc dung" nhu duge st dung trong ban mo td nay, chi cac
mudi gitt dugc tinh hiéu qua sinh hoc cla cic axit va bazo ty do cua hop chét theo 1y
thuyét va khong mong mubn vé mic sinh hoc. Cac hop dugc md ta c6 cac nhom axit
hoiic bazo va do d6 c6 thé phan ting véi bazo vo co hodc hitu co bét ky, va axit vo co
hodic hitu co bt ky dé tao thanh mubi duoc dung. Cac mubi nay co thé dugc didu ché
tai chd trong qud trinh phén tach cudi cling va tinh ché cac hop chét ciia sdng ché, hoic
bang phan ng riéng r& cua hop chét da tinh ché & dang bazo tu do ctia n6 v6i axit hiru

co hodc vo co thich hgp, va phan tach mudi duoc tao thanh.

Thuat ngit "duge phidm" nhu dugc st dung trong ban md ta nay, chi hop chét
hoat tinh sinh hoc, tuy y dugc trdn vé1 it nh4t mot thanh phén hoa hoc dugc dung, vi
du khong gidi han & chét mang, chét én dinh, chit pha loang, chét phén tan, tao huyén

phu, chét 1am dic, td duoc va tuong tu.

Thuat ngit "chat mang" nhu duoc st dung trong ban mo ta nay, chi hop chét
hoa hoc tuong d6i khong ddc hodc cac chét tao thuan loi cho su két hop cua hop chit

vao trong té bao hodc md.
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Thuat ngit "hdn hop duge", "stt dung liéu phép bd sung", "str dung chét tri liéu
bd sung" va twong tw, nhu duge st dung trong ban mo ta nay, chi liéu phap duge 1a két
quéa cda vi¢c tron hodc két hop hon mot thanh phén hoat tinh va bao gﬁ“)rn ca hai hon
hop ¢ dinh va khong ¢ dinh cua cac thanh phﬁn hoat tinh. Thuat ngit "hdn hop ch
dinh" c6 nghia 1a it nhat mot trong sb céc hop chit dugc md ta trong badn mo ta nay, va
it nhat mot dong chat, déu duoc dua vao ddi tuong ddng thoi ¢ dang thude don hodc
lidu dung don. Thuat ngit "hén hop khong c¢b dinh" c¢6 nghia 14 it nhat mot trong s6 cac
hop chat dugc mo ta trong ban md ta nay, va it nh4t mot ddng chét, duoc dua vao ddi
twong 1a céc thube riéng ré hodc 1a ddng thoi, ciing lac hodc 1a lién tiép nhau véi gidi
han thoi gian cich quang bién d6i, trong d6 su sir dung nay tao ra muc hiéu qua cia
hai hodc nhiu hop chit trong co thé cta d6i tuong. Ngoai ra, cdc thuat ngit nay cling

ap dung cho cic liéu phap hdn hop, vi du st dung ba hodc nhiéu thanh phan hoat tinh.

Thuét ngit "str dung dong thoi", "str dung phdi hop véi" va céc cum tr tuong
duong vé ngit phdp ctia ching hodc tuong ty, nhu dugc sir dung trong ban mo ta nay,
c6 nghia 1a bao gém st dung céc chét tri liéu duge chon cho mot dbi tuong, va muc
dich 12 bao gdm ché do diéu tri trong d6 céc chit dugc dua vao qua cing hodc khic
duong dung hodc cung luc hodc tai cac thoi diém khac nhau. Trong mot sd phuong 4n,
céc hop chét duge md ta trong ban md ta nay s& duoc dua vao cing vdi cac chét khac.
Céc thuat ngt ndy bao gébm dua hai hodc nhidu chét vao dong vat d& ca hai chit
va/hodc céc chét chuyén hoa ctia chiing ton tai trong con vat cung lac. Ching bao gbm
st dung ddng thoi trong céc ché pham riéng ré&, st dung tai cc thoi diém khac nhau
trong cac ché phdm riéng r&, va/hodc st dung trong ché phim trong d6 ca hai chét ton
tai. Do do, trong mot sb phwong 4n, cc hop chét cta sang ché va (cic) chét khéac duge
dua vao trong ché pham don. Trong mot s6 phuong 4n, cac hop chét cua sang ché va

(cac) chét khac duoc tron trong ché pham.

Thuét ngft "chuyén héa" nhu duge st dung trong ban mé ta nay, chi dan xuét

hop chit ma duoc tao thanh khi hop chét duoc chuyén hoa.
Thuét ngt "chét chuyén héa hoat tinh" nhu dugc st dung trong ban mo ta nay,
chi din xuét hoat tinh sinh hoc ctia hop chit ma dugc tao thanh khi hop chit duoc

chuyén hoa.
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Thuit ngir "duoc chuyén héa" nhu duoc sir dung trong ban mo ta nay, chi tong
s& quy trinh (bao gém, nhung khéng chi giéi han &, phan tng thily phan va phan tmg
duoc xtc tac bing cac enzym) trong d6 mot chit cu thé bi thay doi bsi sinh vét. Do do,
enzym c6 thé tao ra nhiing thay ddi cdu tric dic trung cho hop chét. Vi dy, xytochrom
P450 xuc tac nhidu phan Gng oxy hoa va khir trong d6 céc uridin diphosphat
glucuronyltransferaza xtc tac sw chuyén phan tir axit glucuronic thanh céc rugu thom,
rugu béo, cac axit carboxylic, cdc amn va cdc nhém sulphydryl ty nhién. Thong tin
tiép theo vé& su chuyén héa co thé dugc thy trong The Pharmacological Basis of

Therapeutics, 9th Edition, McGraw-Hill (1996).
Céc hop chat

Ban mo ta ndy mé ta cac hop chit c6 cong thirc (1), chét chuyén héa, mudi duoc

dung, cac solvat, chat da hinh, chat ho bién hodc céac tién dugce chat cua ching.

Mot phuong an dé xuit hop chét ¢6 cong thire (I):

x3
X2 X* RaRb
xl O-
S M
R* _ 0
|
> LY
R Y? 1))

trong do:

R® va R® dugc chon tir H, halogen, Ci1-Cs alkyl; hodc R?® va R®, cing véi nguyén tir
cacbon ma chung dugc gin vao, tao thanh vong 3-, 4-, 5- hodc 6 nguyén ti, tiy ¥

chtra mot hodc hai nguyén tr khac loai dugce chon tur O, N va S;
M la H, C-3 alkyl hodc cation dugc dung;
X!'1a N, CH, C(halogen) hoidc C(Ci-Cy alkyl);
X?1a N hoidc CH;
X3 1a N, CH, C(halogen) hoidc C(Ci-Cy alkyl);
X412 N hogc CH; trong d6 it nht mot trong s6 X!, X2, X3 hogc X* 1a N;
Y'1a N hodc CR';
Y214 N hodc CR?;
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R!1a H, CF;, CHs, OCHj, F hoac Cl;

R? 1a H, metyl, etyl, propyl, isopropyl, tert-butyl, xyclopropyl, xyclobutyl, CFs3,
OH, OCHs, etoxy, SH, SCH3, SCH,CH3, CH,OH, C(CH3)0H, CI, F, CN,
COOH, COOR?, CONH,, CONHR? hodc SO,NH»; trong d6 R* 1a H hodc Ci-3
alkyl;

R3 1a H, halogen, -CN, C-Cs alkyl, C1-Cs alkoxy; va
R* 1a H, halogen, -CN, C1-Cs alkyl, Ci-Cs alkoxy; hodc

R3 va R* cung véi cac nguyén tir cacbon ma ching dugc gén vao tao thanh vong 5
hodc 6 nguyén tir tiiy ¥ dugc thé, tiy y chira mot hogc hai nguyén tir khac loai dugc
chon tir O, N va S, trong d6 vong 5 hodc 6 nguyén tir co thé 12 vong bdo hoa, khdng

bao hoa hoac thom.

Trong céc phuong an nhét dinh, dé xuét hop chit c6 cong thire (I), trong d6 néu

X2 va X* ddu 1a N, thi X! khong phai 1a C(halogen).

Trong cac phuong an khic hodc thay thé, d& xudt hop chat co cong thic (),
trong d6 X? va X* déu 1a N, va X! 1a N, CH, hodc C(Ci-Cs alkyl). Trong cac phuong
an khéc hodc thay thé, d& xuét hop chét co cong thic (I), trong d6 X* 1a N, X* 1a CH,
va X! 1a N, CH, C(halogen) ho#c C(C1-C4 alkyl). Trong cac phuong dn khac hodc thay
thé, d& xuit hop chit c6 cong thie (I), trong d6 X2 1a CH, X* 1a N, va X' 1a N, CH,
C(halogen) hoac C(Ci-Cy alkyl). Trong céc phuong an nhét dinh, X? va X* déu la CH,
va X' 1a N, CH, C(halogen) hodc C(C1-Cy alkyl).

Trong cac phuong an khac hodc thay thé, dé xuét hop chit c6 cong thic (I),
trong d6 X? va X* ddu 1a N, va X' 1a N. Trong mét s& phuong an, X2 va X* déu 1a N,
va X! 1a CH. Trong cac phuong an khéac, X* va X* déu 1a N, va X! 1a C(C1-Cy alkyl).
Trong céc phuong an khéac hodc thay thé, X? la CH hogc N va X' 1a N, CH, C(halogen)
hodc C(Ci-Cy4 alkyl). Trong cac phuong én khac hodc thay thé, dé xudt hop chat c6
cong thie (I), trong d6 X* 1a CH hogc N, va X' 1a N, CH, C(halogen) hodc C(Ci-Cs
alkyl).

Trong céc phuong 4n khac hodc thay thé, X va X* déu 1a CH, va X' 1a N.

Trong mot s6 phuong 4n, X? va X* déu 1a CH, va X! 1a CH. Trong cic phuong an nhat
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dinh, X2 va X* déu 1a CH, va X! la C(halogen). Trong cac phuong 4n khac, X* va X*
déu 1a CH, va X' 1a C(C1-Cy alkyl).

Trong céc phuong 4n khac hodc thay thé, X? 1a CH, X* 1a N, va X' 1a N. Trong
mot sb phuong an, X2 1a CH, X* 1a N, va X! 1a CH. Trong cac phuong 4n nhat dinh, X
1a CH, X*1a N, va X! 1a C(halogen). Trong cac phuong an khac, X? 1a CH, X* 1a N, va
X! 1a C(C1-Cy alkyl).

Trong céc phuong 4n khac hodc thay thé, X2 1a N, X* 1a CH, va X' 1a N. Trong
mot s6 phuong an, X2 1a N, X* 1a CH, va X! 1a CH. Trong cic phuong 4n nhét dinh, X?
AN, X*1a CH, va X! 1a C(halogen). Trong cic phuong an khéc, X* 1a N, X* 1a CH, va
X! 13 C(C1-Ca alkyl).

Trong céc phuong 4n khac hodc thay thé, X? 1a N va X' 1a N. Trong mdt so
phuong 4n, X2 1a N va X! 1a CH. Trong cac phuong 4n nhét dinh, X* 1a N va X' 1a
C(halogen). Trong cic phuong an khéac, X* 1a N va X' 1a C(C1-C4 alkyl). Trong cac
phuong 4n khac hodc thay thé, X? 1a CH va X' 1a N. Trong m{t s6 phuong an, X2 1a
CH va X' 12 CH. Trong céc phuong an nhat dinh, X? 1a CH va X' 1a C(halogen). Trong
c4c phuong an khéc, X? 1a CH va X' 12 C(C1-Cs alkyl).

Trong céc phuong én khdc hodic thay thé, X* 13 N va X' 1a N. Trong mot so
phuong 4n, X* 1a N va X' 1a CH. Trong cac phuong én nhét dinh, X* 1a N va X' Ia
C(halogen). Trong céc phuong 4n khéc, X* 1a N va X' 1a C(Ci-C4 alkyl). Trong céc
phuong 4n khéc hogc thay thé, X* 1a CH va X' 1a N. Trong mot s6 phuong 4n, X* 1a
CH va X' 12 CH. Trong céc phuong an nhat dinh, X*1a CH va X' 1a C(halogen). Trong
céc phuong 4n khéac, X* 1a CH va X' 1a C(Ci-Cs alkyl).

Trong céc phuong an nhat dinh, d& xut hop chét co cong thic (1), trong d6 néu
X2 va X* déu 1a N, thi R* khong phai 1a Cl.

Trong cac phuong an khéac hodc thay thé, d& xuit hop chit c6 cong thirc (1),
trong d6 X2 va X* déu 1a N, va R* 1a H, halogen, -CN, C;-Cs alkyl, Ci-Cq alkoxy; hodc
R? va R* cung v6i cac nguyén tir cacbon ma chung dugc gdn vao tao thanh vong 5
hodc 6 nguyén tr tuy y dugc thé, tiy ¥ chira mot hodc hai nguyén tir khac loai duoc
chon tr O, N va S, trong d6 vong 5 hodc 6 nguyén tir c6 thé 12 vong bio hoa, khong

bdo hoa hodc thom. Trong cac phuong an khac hodc thay thé, d& xudt hop chét co
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cong thire (1), trong d6 X2 va X* déu 1a CH, va R* 1a H, halogen, -CN, Ci-Cs alkyl, Ci-
Cs alkoxy; hodc R® va R cing v6i nguyén tir cacbon ma ching duge gan vao tao
thanh vong 5 hodc 6 nguyén tu tuy y duoc thé, thy y chira mot hogc hai nguyén tir
khac loai dugc chon tir O, N va S, trong d6 vong 5 hodc 6 nguyén tu co thé 1a vong
bao hoa, khong bio hoa hodc thom. Trong mot sé phuong an, X* 1a CH, X* 1a N, va R*
1a H, halogen, -CN, C1 to C6 alkyl, C1 to C6 alkoxy; hogc R*> va R* cling véi céc
nguyén t cacbon ma chung duoc gdn vao tao thanh vong 5 hodc 6 nguyén tir tiy ¥
duoc thé, tiy ¥ chira mot hodc hai nguyén tir khac loai dugc chon tir O, N va S, trong
do6 vong 5 hodc 6 nguyén tr ¢6 thé 14 vong bdo hoa, khong bao hoa hodc thom. Trong
cac phuong 4n khac, X? 1a N, X* 1a CH, va R* 1a H, halogen, -CN, Ci-Cs alkyl, C1-Cs
alkoxy; hodc R® va R* cung v6i nguyén tir cacbon ma chung duoc gén vao tao thanh
vong 5 hodc 6 nguyén tu tuy y dugc thé, ty ¥ chira mot hodc hai nguyén tir khac loai
duoc chon tr O, N va S, trong d6 vong 5 hodc 6 nguyén tir cd thé 12 vong bio hoa,

khong bao hoa hodc thom.

Trong cac phuong an khic hodc thay thé, d& xuét hop chit c6 cong thic (1),
trong d6 X2 va X* déu 1a N, va R* 1a H, flo, iodo, bromo, -CN, Ci-Cs alkyl, C1-Cs
alkoxy; hodc R® va R* cing v6i nguyén tir cacbon ma ching dugc gén vao tao thanh
vong 5 hodc 6 nguyén tir tuy y dugc thé, tiry y chira mot hodc hai nguyén tir khac loai
duoc chon tr O, N va S, trong d6 vong 5 hodc 6 nguyén tir co thé 1a vong bdo hoa,
khong bio hoa hogic thom. Trong cic phuong 4n nhat dinh, X* va X* déu 1a CH, va R*
1a H, flo, clo, iodo, bromo, -CN, Ci-Cs alkyl, C1-Cs alkoxy; hodc R3 va R* cung véi
nguyén tir cacbon ma chiung duoc gdn vao tao thanh vong 5 hodc 6 nguyén tr tlly ¥
duoc thé, tly ¥ chira mot hogc hai nguyén tir khac loai dugc chon tir O, N va S, trong
do6 vong 5 hodc 6 nguyén tr co thé 1a vong bdo hoa, khong bio hoa hodc thom. Trong
mot s phuong 4n, X? 1a CH, X* 1a N, va R* 1a H, flo, clo, iodo, bromo, -CN, Ci-Cs
alkyl, C1-Cg alkoxy; hodc R3 va R* cung véi nguyén tir cacbon ma chung dugc gin vao
tao thanh vong 5 hodc 6 nguyén tir tuy y dugc thé, tly ¥ chita mot hodc hai nguyén tir
khéc loai duoc chon tir O, N va S, trong d6 vong 5 hodc 6 nguyén tir ¢ thé 1a vong
bdo hoa, khong bao hoa hodc thom. Trong cac phuong an khac, X21aN, X*1a CH, va
R* 14 H, flo, clo, iodo, bromo, -CN, C1-Cs alkyl, C1-Cs alkoxy; hodc R? va R* cing véi

cac nguyén tir cacbon ma ching dugc gin vao tao thanh vong 5 hodc 6 canh tuy y
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duoc thé, tiy y chita mdt hodc hai nguyén tir khac loai dugce chon tr O, N va S, trong

d6 vong 5 hodc 6 canh c6 thé 1a vong bao hoa, khong bao hoa hoic thom.

Trong cac phuong an khac hodc thay thé, dé xut hop chit c6 cong thue (1),
trong d6 X? va X* déu 1a N, va R* 1a H. Trong mot s6 phuong an, X2 va X* déu 1a N,
va R* 1a flo. Trong céc phuong én khac, X2 va X* déu 1a N, va R* 1a iodo. Trong céc
phuong én cu thé nhit dinh, X2 va X* déu 1a N, va R* 1a bromo. Trong mot s6 phuong
an, X2 va X* ddu 1a N, va R* 1a —CN. Trong c4c phuong an cu thé nhat dinh, X* va X*
ddu 1a N, va R* 1a C1-Cs alkyl. Trong mot s& truong hop, X? va X* déu la N, va R* 1a
C1-Cs alkoxy. Trong cac phuwong an khac, X> va X* déu 1a N, va R* va R* cung véi
nguyén tir cacbon ma chung duoc gin vao tao thanh vong 5 hodc 6 nguyén tir tly y
duoc thé, tiy ¥ chira mot hodc hai nguyén tir khac loai duge chon tur O, N va S, trong

d6 vong 5 hodc 6 nguyén tu co thé 1a vong bdo hoa, khong bao hoa hodc thom.

Trong cac phuong an khic hodc thay thé, d& xuét hop chit c6 cong thic (1),
trong d6 X2 va X* du 1a CH, va R* 1a H. Trong mot s phuong én, X va X* déu 12
CH, va R* 14 flo. Trong mot s phuong 4n, X* va X* déu 1a CH, va R* Ia clo. Trong céc
phuong 4an khac, X* va X* déu 1a CH, va R* 1a iodo. Trong cc phuong 4n nhét dinh,
X2 va X* déu 1a CH, va R* 12 bromo. Trong mdt s6 phuong an, X? va X* déu 1a CH, va
R*1a —CN. Trong cac phuong 4n cu thé nhat dinh, X? va X* déula CH,vaR*1aCl to
C6 alkyl. Trong mot s6 vi du, X> va X* déu 1a CH, va R* 1a C1-Cs alkoxy. Trong cdc
phuong 4n khéac, X? va X* déu 1a CH, va R® va R* cling véi nguyén tir cacbon ma
ching duoc gdn vao tao thanh vong 5 hodc 6 nguyén tir tiy y dugc thé, tly y chira mot
hogc hai nguyén tir khac loai duge chon tir O, N va S, trong d6 vong 5 hodc 6 nguyén

tir co thé 1a vong bao hoa, khong bao hoa hodc thom.

Trong cac phuong an khéac hodc thay thé, dé xuit hop chit c6 cong thic (1),
trong d6 X2 1a CH, X* 1a N, va R* 1a H. Trong mot s6 phuong 4an, X2 1a CH, X* 1a N, va
R* ia flo. Trong mot s phuong an, X2 1a CH, X* 1a N, va R* 1a clo. Trong cdc phuong
4n khac X% 1a CH, X* 1a N, va R* 1a iodo. Trong cac phuong an nhét dinh, X2 1a CH,
X4 12 N, va R* 1a bromo. Trong mdt sb phuong n, X? 1a CH, X* 1a N, va R* 1a -CN.
Trong céc phuong an cy thé nhét dinh, X* 1a CH, X* [a N, va R*1a C1-Cg alkyl. Trong
mdt sb vi du, X212 CH, X*1a N, va R* 1a C1-Cs alkoxy. Trong cdc phuong én khac, X?

]a CH, X* 1a N, va R? va R* cling v6i nguyén tir cacbon ma chung dugc gin vao tao
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thanh vong 5 hodc 6 nguyén tu tuy y duoc thé, tiy y chita mot hodc hai nguyén t
khac loai dugc chon tir O, N va S, trong d6 vong 5 hodc 6 nguyén tir ¢6 thé 1a vong

bdo hoa, khong bao hoa hoac thom.

Trong cac phuong an khac hodc thay thé, d& xuét hop chat c6 cong thic (1),
trong d6 X* 1a N, X* 1a CH, va R* 1a H. Trong m6t s6 phuong én, X* 1a N, X* 1a CH, va
R* 1a flo. Trong mdt s6 phuong 4n, X2 1a N, X* 1a CH, va R* 1a clo. Trong cic phuong
an khac X2 1a N, X* 1a CH, va R* 1a iodo. Trong cic phuong 4n nhét dinh, X? 1a N, X*
1a CH, va R* Ia bromo. Trong mét sd phuong 4n, X? 1a N, X* 1a CH, va R* 1a —-CN.
Trong cac phuong 4n cu thé nhit dinh, X? 1a N, X* 1a CH, va R* 1a C1-Cs alkyl. Trong
mot sd truong hop, X? 1a N, X* 1a CH, va R* 1a Ci-Cs alkoxy. Trong céc phuong én
khac, X2 1a N, X* Ia CH, va R? va R* clng véi nguyén tir cacbon ma chiing duge gin
vao tao thanh vong 5 hodc 6 nguyén tr tuy y duogc thé, tiy ¥ chtra mot hodc hai nguyén
ter khac loai dugc chon tir O, N va S, trong d6 vong 5 hodc 6 nguyén tir ¢6 thé 14 vong

bdo hoa, khdng bao hoa hodc thom.

Trong céc phuong an nhét dinh, d& xudt hop chat c6 cong thirc (I), trong do néu
X2 va X* déu 1a N, thi Y? khong phai 1a C-Cl.

Trong cac phuong an khéac hodc thay thé, d& xudt hop chét c6 cong thic (1),
trong d6 X? va X* déu 1a N, va Y2 1a N hodc CR?, trong do R* 1a H, metyl, etyl, propyl,
isopropyl, tert-butyl, xyclopropyl, xyclobutyl, CFs, OH, OCHs, etoxy, SH, SCHs,
SCH,CH3, CH,0H, C(CH3)0H, F, CN, COOH, COOR?, CONH,, CONHR? hodc
SOzNHz; trong d6 R? 1a H hodc Ci-3 alkyl. Trong cic phuong an khéac hodc thay thé,
d& xuét hop chat c6 cong thirc (I), trong d6 X2 va X* déu 1a CH, va Y* 1a N hodc CR?,
trong d6 R? 1a H, metyl, etyl, propyl, isopropyl, fert-butyl, xyclopropyl, xyclobutyl,
CFs, OH, OCH;, etoxy, SH, SCHs, SCH2.CHs, CH,OH, C(CH3).0H, Cl, F, CN,
COOH, COOR?, CONH,, CONHR? ho#c SO,NH>; trong d6 R* 1a H hodc Ci-3 alkyl.
Trong mot s§ phuong 4n, X2 1a N, X* 1a CH, va Y2 la N hogc CR?, trong d6 R* 1a H,
metyl, etyl, propyl, isopropyl, ferz-butyl, xyclopropyl, xyclobutyl, CFs;, OH, OCHs,
etoxy, SH, SCHs, SCH,CHs, CH,OH, C(CH;):0H, Cl, F, CN, COOH, COOR?,
CONH,, CONHR? hoic SO,NH»; trong d6 R* 12 H hodc Ci-3 alkyl. Trong cdc phuong
an khac, X2 1a CH, X*1a N, va Y2 1a N hodc CR?, trong d6 R? 12 H, metyl, etyl, propyl,
isopropyl, tert-butyl, xyclopropyl, xyclobutyl, CFs, OH, OCHs, etoxy, SH, SCHs,
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SCH,CHs, CH,OH, C(CH3),0H, Cl, F, CN, COOH, COOR?, CONHa, CONHR? hoic
SO,NH_; trong d6 R? 1a H hodc Ci-3 alkyl.,

Trong cac phuong an khac hodc thay thé, d& xudt hop chit c6 cong thic (D),
trong d6 X2 va X* déu 1a N, va Y? 1a N. Trong mdt s& phuong 4n, X? va X* déu 1a N,
va Y2 1a CR?, trong d6 R2 1a H. Trong mdt sb phuong an, X> va X* déu 1a N, va Y2 1a
CR?, trong d6 R? 1a metyl. Trong mdt sb phuong an, X* va X* déu 1a N, va Y2 la CR?,
trong d6 R? 1a etyl. Trong céc phuong an khic, X? va X* déu 1a N, va Y2 1a CR?, trong
d6 R? 1a propyl. Trong cdc phuong 4n nhét dinh, X? va X* déu 1a N, va Y2 1a CR?,
trong d6 R2 1a isopropyl. Trong mot s6 phuong an, X> va X* déu la N, va Y? 1a CR?,
trong d6 R2 1a rert-butyl. Trong mot s6 phuong an, X* va X* déu 1a N, va Y? 1a CR?,
trong d6 R? 1a xyclopropyl. Trong cic phuong n khic, X? va X* déu 1a N, va Y? 1a
CR?, trong d6 R? 1a xyclobutyl. Trong mét s& phuong an, X? va X* déu 1a N, va Y2 1a
CR?, trong d6 R2 1a CFs. Trong céc phuong 4n cu thé, X? va X* déula N, va Y? 1a CR?,
trong d6 R? 1a OH. Trong cdc phuong an nhat dinh, X? va X* déu 1a N, va Y2 la CR?,
trong d6 R2 1a OCH;. Trong mdt s6 phuong an, X2 va X* déu 1a N, va Y* 1a CR?, trong
d6 R? 14 etoxy. Trong céc phuong 4n khac, X? va X* déu 1a N, va Y? la CR?, trong d6
R2 13 SH. Trong mdt sé phuong an, X2 va X* déu 1a N, va Y2 1a CR?, trong d6 R* 13
SCHs. Trong mot sb phuong 4n, X? va X* déu 1a N, va Y? 1a CR?, trong d6 R* 1a
SCH,CHs. Trong mot sb phuong an, X? va X* déu 1a N, va Y? 1a CR?, trong d6 R* 1a
CH,OH. Trong c4c phuong 4n nhit dinh, X? va X* déu 1a N, va Y? 1a CR?, trong d6 R?
la C(CHs),0H. Trong céc phuong 4n khic hodc bd sung, X2 va X* déu 1a N, va Y2 1a
CR?, trong d6 R2 1a F. Trong mot s6 phuong an, X? va X* déu 1a N, va Y? 1a CR?, trong
d6 R? 1a CN. Trong mdt sb phuong an, X? va X* déu 1a N, va Y? 1a CR?, trong d6 R* 12
COOH. Tn Trong céc phuong én cu thé nhat dinh, X? va X* déu la N, va Y? a CR?,
trong do R2 1a COOR?, trong do R? 14 H hodc Ci-3 alkyl. Trong mdt s phuong 4n, X2
va X* ddu 1a N, va Y2 1a CR2, trong d6 R? 14 CONH,. Trong cdc phuong 4n khac, X?
va X* ddu 1a N, va Y2 1a CR2 trong d6 R? 1a CONHR?Z, trong d6 R? 1a H hodc Ci-3
alkyl. Trong cac phuong 4n nhét dinh, X? va X* déu 1a N, va Y? la CR?, trong d6 R 13
SO2NHo.

Trong cac phuong an khac hodc thay thé, dé xudt hop chat c6 cong thic (1),
trong d6 X2 va X* déu 1a CH, va Y? 1a N. Trong mét s6 phuong an, X2 va X* déu 1a
CH, va Y2 1a CR?, trong d6 R2 1a H. Trong mot sb phuong an, X* va X* déu 1a CH, va
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Y2 1a CR?, trong d6 R? 1a metyl. Trong céc phuong an khac, X2 va X* déu la CH, va Y?
la CR?, trong d6 R? 12 etyl. Trong mot sb phuong an, X? va X* déu 1a CH, va Y? la
CR2, trong d6 R? 1a propyl. Trong cdc phuong 4n nhét dinh, X? va X* déu 1a CH, va
Y2 1a CR2, trong d6 R? 1a isopropyl. Trong mét sb phuong 4n, X? va X* déu 1a CH, va
Y2 1a CR2, trong d6 R 1a fert-butyl. Trong céc phuong an khac, X2 va X* déu 1a CH,
va Y2 1a CR?, trong d6 R? 1a xyclopropyl. Trong cac phuong 4n nhat dinh, X? va X*
ddu 1a CH, va Y? 1a CR?, trong d6 R 1a xyclobutyl. Trong mot s6 phuong 4n, X? va X*
ddu 1a CH, va Y2 1a CR?, trong d6 R? 1a CFs. Trong cac phuong an khac, X2 va X* déu
1a CH, va Y2 1a CR2, trong d6 R? 1a OH. Trong mét s& phuong an, X? va X* déu 1a CH,
va Y? 1a CR?, trong d6 R? 1a OCHs. Trong mét s6 phuong an, X2 va X* déu la CH, va
Y2 14 CR?, trong d6 R? 1a etoxy. Trong cac phuong 4n khac, X? va X* déu 1a CH, va Y?
1a CR?, trong d6 R2 1a SH. Trong mét s6 phwong an, X2 va X* déu 1a CH, va Y2 1a CR?,
trong d6 R2 1a SCH;3. Trong céc phuong 4n nhit dinh, X? va X* déu 1a CH, va Y2 1a
CR?, trong d6 R? 1a SCH,CHs. Trong mot s6 phwong an, X? va X* déu 1a CH, va Y2 1a
CR?, trong d6 R? 1a CH,OH. Trong céc phuong 4n nhat dinh, X2 va X* déu 1a CH, va
Y2 1a CR2, trong d6 R? 1a C(CHs)>OH. Trong mdt sb truong hop, X2 va X* déu la CH,
va Y? 1a CR?, trong d6 R2 1a F. Trong c4c phuong 4n nhét dinh, X? va X* déu la CH,
va Y2 1a CR?, trong d6 R? 1a C1. Trong mdt s& phuong an, X? va X* déu 1a CH, va Y* 1a
CR?, trong d6 R2 1a CN. Trong céc phuong an khac, X? va X* déu la CH, va Y? 1a CR?,
trong d6 R2 1a COOH. Trong mdt sé phuong an, X? va X* déu la CH, va Y? Ia CR?,
trong d6 R? 1a COOR?, trong d6 R* 1a H hoac Ci-3 alkyl. Trong cdc phuong an nhét
dinh, X2 va X* déu la CH, va Y2 1a CR?, trong d6 R? 1a CONHa. Trong mot sé phuong
an, X2 va X* déu 1a CH, va Y2 1a CR?, trong d6 R? 1a CONHR?Z, trong d6 R? 1a H hodc
C1-3 alkyl. Trong cic phuong an khac, X* va X* déu 1a CH, va Y? 1a CR?, trong d6 R?
1a SO2NHa.

Trong cic phuong an khéac hodc thay thé, d& xudt hop chat c6 cong thic (1),
trong d6 X2 1a CH, X* 1a N, va Y2 Ia N. Trong mdt sd phuong 4n, X* 1a CH, X* 1a N,
va Y2 1a CR?, trong d6 R? 1a H. Trong mot s6 phuong an, X> 1a CH, X*1a N, va Y? 1a
CR?, trong d6 R? 12 metyl. Trong céc phuong én khéc, X* 1a CH, X* 1a N, va Y* la
CR2, trong d6 R? 1a etyl. Trong mét sd phuong 4n, X? 1a CH, X* 1a N, va Y? 1a CR?,
trong d6 R? 1a propyl. Trong cic phuong 4n nhét dinh, X? 1a CH, X* 1a N, va Y* 14
CR2, trong d6 R? 1a isopropyl. Trong mdt sé phuong &n, X* 1a CH, X* 1a N, va Y? 1a
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CR2, trong d6 R2 1a fert-butyl. Trong cic phuong an khac, X* 1a CH, X* 1a N, va Y? 1a
CR?, trong d6 R2 1a xyclopropyl. Trong céc phuong an nhat dinh, X? 1a CH, X* 1a N,
va Y2 1a CR2, trong d6 R? 1a xyclobutyl. Trong mot s6 phuong én, X? 1a CH, X* 1a N,
va Y2 1a CR?, trong d6 R? 1a CF3. Trong cic phuong 4n khac, X2 1a CH, X*1a N, va Y?
1a CR2, trong d6 R? 1a OH. Trong mét sb phuong an, X? 1a CH, X* 1a N, va Y? 1a CR?,
trong d6 R? 1a OCH;. Trong mdt sb phuong &n, X? 1a CH, X* 1a N, va Y? 1a CR?, trong
d6 R2 1a etoxy. Trong cac phwong 4n khac, X2 1a CH, X* 1a N, va Y? Ia CR?, trong d6
R2 1a SH. Trong mdt s& phuong an, X 1a CH, X* 1a N, trong d6 R* 1a SCH3. Trong cdc
phuong 4n nhit dinh, X? 1a CH, X*1a N, va Y* 1a CR?, trong d6 R? 1a SCH,CHs. Trong
mot sd phuong an, X2 1a CH, X* 1a N, va Y? 1a CR?, trong d6 R? 1a CH,OH. Trong céc
phuong 4n nhét dinh, X2 1a CH, X* 1a N, va Y? 1a CR?, trong d6 R* 1a C(CHsz)2OH.
Trong mot s6 truong hop, X* 1a CH, X* 1a N, va Y? 1a CR?, trong d6 R* 1a F. Trong
cac phuong 4n nhét dinh, X? 1a CH, X* 1a N, va Y2 a CR?, trong d6 R* 1a Cl. Trong
mot sb phuong an, X2 1a CH, X* 1a N, va Y? 1a CR?, trong d6 R* la CN. Trong céc
phuong 4n khac, X* 1a CH, X*1a N, va Y? 1a CR?, trong d6 R* 1a COOH. Trong mot sb
phuong an, X? 1a CH, X*1a N, va Y2 1a CR?, trong d6 R? 1a COOR?, trong d6 R¥1aH
hoic Ci-3 alkyl. Trong cac phuong an nhét dinh X? 1a CH, X* 1a N, va Y?> 1a CR?,
trong d6 R? 1a CONHa. Trong mot s6 phuong 4n, X* 1a CH, X* 1a N, va Y2 1a CR?,
trong d6 R? 1a CONHR?Z, trong d6 R? 1a H hodc Ci-3 alkyl. Trong céc phuong an khac,
X?1a CH, X*1a N, va Y2 1a CR?, trong d6 R? 1a SO,NHo.

Trong céc phuong an khac hodc thay thé, d& xuét hop chat c6 cong thirc (1),
trong d6 X* 1a N, X* 1a CH, va Y* l1a N. Trong mot s6 phuong an, X? 1a N, X* 1a CH,
va Y2 1a CR?, trong d6 R? 1a H. Trong mot s& phuong an, X2 1a N, X* 1a CH, va Y? la
CR?, trong d6 R? 1a metyl. Trong cic phuong 4n khac, X? 1a N, X* 1a CH, va Y? la
CR?, trong d6 R? 1a etyl. Trong mot s6 phuong 4n, X? 1a N, X*1a CH, va Y 1a CR?,
trong d6 R2 1a propyl. Trong cic phuwong 4n nhét dinh, X? 1a N, X* 1a CH, va Y* la
CR?, trong d6 R? 1a isopropyl. Trong mot sb phuong an, X? 1a N, X* 1a CH, va Y* 1a
CR?, trong d6 R? 14 fert-butyl. Trong cac phuong 4n khéc, X? 1a N, X* 1a CH, va Y* 1
CR?, trong d6 R? 1a xyclopropyl. Trong cic phuong 4n nhat dinh, X* 1a N, X* 1a CH,
va Y2 la CR?, trong d6 R 1a xyclobutyl. Trong mot s6 phuong 4n, X* 1a N, X* 1a CH,
va Y2 1a CR?, trong d6 R? 1a CFs. Trong cac phuong én khac, X* 1a N, X* 1a CH, va Y?
1a CR?, trong d6 R? la OH. Trong mét s6 phuong 4n, X2 1a N, X* 1a CH, va Y* 1a CR?,
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trong d6 R? 14 OCHs. Trong mdt sb phuong én, X2 1a N, X* 1a CH, va Y? 1a CR?, trong
d6 R 13 etoxy. Trong cdc phuong an khac, X? 1a N, X* 1a CH, va Y? 1a CR?, trong d6
R2 1a SH. Trong mot s& phuong 4n, X2 1a N, X* 1a CH, trong d6 R* 1a SCHs. Trong
céc phuong an nhat dinh, X* 1a N, X* la CH, va Y? la CR?, trong d6 R? 1a SCH,CHs.
Trong mot s phuong 4n, X2 1a N, X* 1a CH, va Y? 1a CR?, trong d6 R? 1a CH,OH.
Trong cdc phwong 4n nhit dinh, X? 1a N, X* la CH, va Y* la CR?, trong d6 R? 1a
C(CH3),0H. Trong mdt sb trudng hop, X2 1a N, X*1a CH, va Y* 1a CR?, trong d6 R?
A F. Trong cc phuong an nhit dinh, X? 1a N, X* 1a CH, va Y? la CR?, trong d6 R?1a
Cl. Trong mdt sb phuong 4n, X2 1a N, X* 1a CH, va Y? la CR?, trong d6 R* 1a CN.
Trong cac phuong 4n khac, X2 1a N, X* la CH, va Y? la CR?, trong d6 R* 1a COOH.,
Trong mot sb phuong an, X* 1a N, X* 1a CH, va Y? la CR? trong d6 R? 1a COOR?,
trong d6 R? 1a H hodc Ci-3 alkyl. Trong cdc phuong an nhét dinh X2 1a N, X*1a CH,
va Y? 1a CR?, trong d6 R? [a CONH,. Trong mdt s6 phwong 4n, X* 1a N, X* 1a CH, va
Y2 1a CR?, trong d6 R? 1a CONHR?, trong d6 R* 1a H hodc Ci-3 alkyl. Trong cic
phuong 4n khac, X2 1a N, X* 1a CH, va Y2 1a CR?, trong d6 R? 1a SO2NHa.

Trong cac phuong an nhit dinh, d& xuét hop chét c6 cong thire (1), trong do néu
X! va X? déu 1a N, thi X? khong phai la C-CL

Trong cac phuong an khac hodc thay thé, d& xuét hop chit c6 cong thic (1),
trong d6 X' va X* déu 1a N, va X3 1a N, CH, C-F, hodc C(Ci-Cq alkyl). Trong cac
phuong an khac hodc thay thé, d& xudt hop chét c6 cong thire (1), trong do X' 1a N, X2
1a CH, va X3 1a N, CH, C(halogen) ho@c C(Ci-Cs alkyl). Trong cdc phuong an khac
hoic thay thé, dé xudt hop chét co cong thie (1), trong d6 X' 1a CH, X* 1a N, va X* la
N, CH, C(halogen) ho#c C(Ci-Cy alkyl). Trong céc phuong an nhét dinh, X! va X? déu
la CH, va X? 1a N, CH, C(halogen) hoac C(C1-Cs alkyl).

Trong cac phuong an khac hodc thay thé, dé xuét hop chit co cong thic (1),
trong d6 X! va X2 ddu 1a N, va X* 1a N. Trong mdt s phuong 4n, X' va X2 déu la N,
va X3 1a CH. Trong mdt sb phuong 4n, X! va X* déu la N, va X’ la C-F. Trong mdt s
phuong 4n, X! va X* déu 1a N, va X* 1a C-Br. Trong mot s6 phuong 4an, X' va X2 déu
1a N, va X3 1a C-1. Trong c4c phuong 4n khac, X! va X2 déu 1a N, va X3 1a C(C1-Cq
alkyl). Trong cidc phuong an khac hodc thay thé, X' 1a CH hodc N va X* 1a N, CH,
C(halogen) hodc C(C1-Cy alkyl). Trong céc phuong an khac hogc thay thé, dé xuét hop

-43-



22900

chét ¢6 cong thic (I), trong d6 X? 1a CH hodc N, va X? 1a N, CH, C(halogen) hodc
C(C1-Cy alkyl).

Trong céc phuong 4n khac hodc thay thé, X' va X? déu la CH, va X° 1a N.
Trong mét s§ phuong 4n, X! va X2 déu la CH, va X? 1a CH. Trong cac phuong an nhét
dinh, X! va X2 déu 1a CH, va X 1a C(halogen). Trong cic phuong 4n nhit dinh, X' va
X2 déu 1a CH, va X? la C-F. Trong cdc phuong 4n nhit dinh, X' va X? déu la CH, va
X3 1a C-Cl. Trong cac phuong an nhét dinh, X' va X* déu la CH, va X 1a C-Br. Trong
cac phuong 4n nhit dinh, X! va X? déu 1a CH, va X° 1a C-I. Trong cac phuong 4n

khac, X! va X2 déu la CH, va X° 1a C(C1-Cs alkyl).

Trong cac phuong 4n khac hogc thay thé, X' 1a CH, X? 1a N, va X* 1a N. Trong
mot sé phuong an, X' 1a CH, X? 1a N, va X3 1a CH. Trong céc phuong an nhét dinh,
X! 1a CH, X2 1a N, va X3 la C(halogen). Trong cc phuong an nhat dinh, X' 1a CH, X?
1A N, va X3 1a C-F. Trong c4c phuong 4n nhét dinh, X' 1a CH, X% 1a N, va X? la C-Cl.
Trong cac phuong 4n nhit dinh, X' 1a CH, X? 1a N, va X? 1a C-Br. Trong cac phuong
an nhét dinh, X! 1a CH, X? 14 N, va X3 1a C-I. Trong c4c phuong 4n khac, X' 1a CH, X*
1A N, va X3 1a C(C1-Cy alkyl).

Trong cac phuong 4n khac hodc thay thé, X' 1a N, X? 1a CH, va X* 1a N. Trong
mdt s6 phuong an, X! 1a N, X? 1a CH, va X3 1a CH. Trong c4c phuong 4n nhét dinh, X'
la N, X*la CH, va X3 1a C(halogen). Trong céc phuong 4n nhat dinh, X! 1a N, X? 1a
CH, va X3 1a C-F. Trong cc phuong an nhét dinh, X' 1a N, X* la CH, va X? 1a C-CL.
Trong cac phuong 4n nhit dinh, X! 1a N, X? 1a CH, va X* la C-Br. Trong céc phuong
4n nhat dinh, X! 1a N, X2 1a CH, va X3 1a C-I. Trong cdc phuong an khéc, X'1aN, X2
1a CH, va X3 1a C(C1-Cy alkyl).

Trong cac phuong an khéc hodc thay thé, X! 1a N va X® 1a N. Trong mét sb
phuong 4n, X! 1a N va X3 la CH. Trong cac phuong an nhét dinh, X' 1a N va X* 1a
C(halogen). Trong céc phuong an nhét dinh, X! 14 N va X3 1a C-F. Trong cdc phuong
4n nhét dinh, X! 14 N va X3 1a C-Cl. Trong cic phuong an nhét dinh, X! 1a N va X° 1a
C-Br. Trong céc phuong an nhit dinh, X' 13 N va X3 1a C-I. Trong cic phuong an
khac, X! 1a N va X3 1a C(Ci-Cy alkyl).

Trong cac phuong 4n khéc hogc thay thé, X! 1a CH va X® 1a N. Trong mot sd
phuong an, X! 1a CH va X? Ia CH. Trong céc phuong 4n nhét dinh, X' 1a CH va X° 1a
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C(halogen). Trong cac phuong an nhét dinh, X! 14 CH va X3 1a C-F. Trong c4c phuong
an nhat dinh, X! 1a CH va X3 la C-CL. Trong cic phuong 4n nhét dinh, X! 1a CH va X?
1a C-Br. Trong c4c phuong an nhit dinh, X' 1a CH va X3 1a C-I. Trong céc phuong 4n
khac, X! 1a CH va X° 1a C(Cy-Cy alkyl).

Trong cac phuong 4n khéc hodc thay thé, X' 1a C(halogen) va X? 1a N. Trong
mot s6 phuong an, X! 1a C(halogen) va X° 1a CH. Trong cic phuong an nhit dinh, X'
1a C(halogen) va X? 1a C(halogen). Trong cac phuong an nhét dinh, X' 12 C(halogen)
va X3 1a C-F. Trong c4c phuong 4n nhét dinh, X! 1a C(halogen) va X3 1a C-Cl. Trong
c4c phuong an nhat dinh, X' 1a C(halogen) va X® 1a C-Br. Trong céc phuong an nhét
dinh, X' 1a C(halogen) va X3 1a C-I. Trong cac phuong én khéc, X! 1a C(halogen) va
X3 1a C(C1-Cy4 alkyl).

Trong cac phuong 4n khac hodc thay thé, X! 1a C(Ci-C4 alkyl) va X 1a N.
Trong mot sb phuong an, X! 1a C(Ci-Cy alkyl) va X® 1a CH. Trong céc phuong 4n
nhét dinh, X! 12 C(C1-C4 alkyl) va X3 Ia C(halogen). Trong céc phuong an nhit dinh,
X! 14 C(C1-Cq alkyl) va X3 1a C-F. Trong céc phuong 4n nhét dinh, X' la C(Ci-Ca
alkyl) va X® 1a C-Cl. Trong cc phuong an nhit dinh, X! 1a C(Ci-Cy alkyl) va X 1a C-
Br. Trong céc phuwong 4n nhat dinh, X' 1a C(C1-Cs alkyl) va X? 1a C-I. Trong cac
phuong an khac, X! 1a C(C1-Cy alkyl) va X3 1a C(C1-Cy alkyl).

Trong cac phuong an khac hodc thay thé, X2 1a CH va X3 1a N. Trong mét sd
phuong an, X2 1a CH va X3 1a CH. Trong cic phuong én nhat dinh, X? 1a CH va X® 1a
C(halogen). Trong cac phuong 4n nhét dinh, X? 14 CH va X® l1a C-F. Trong c4c phuong
an nhét dinh, X2 1a CH va X3 1a C-Cl. Trong cac phwong 4n nhat dinh, X? 12 CH va X3
[a C-Br. Trong céc phuong 4n nhit dinh, X? 1a CH va X® 1a C-I. Trong cac phwong an
khac, X2 13 CH va X Ia C(C1-Cy alkyl).

Trong cac phuong 4n khac hodic thay thé, X2 1a N va X3 1a N. Trong mot s6
phuong 4n, X* 1a N va X? 1a CH. Trong cic phuong 4n nhat dinh, X2 1a N va X° 1a
C(halogen). Trong céc phuong 4n nhét dinh, X? 1a N va X3 1a C-F. Trong céc phuong
an nhit dinh, X2 1a N va X3 1a C-Cl. Trong cc phuong 4n nhat dinh, X>1a N va X° 1a
C-Br. Trong cdc phwong 4n nhat dinh, X? 14 N va X° 1a C-I. Trong céc phuong an
khac, X? 1a N va X3 1a C(C1-Cy alkyl).

-45-



22900

Trong cac phuong 4n nhét dinh, hop chét c6 cong thic (I) khong phai 1a axit 1-
(3-(4-xyanophenyl)pyridin-4-ylthio)xyclopropanecarboxylic.

Phuong 4n khac d& xudt hop chit co cong thire (I), trong d6 mdt trong s6 X!,
X2, X3 hodc X*1a N.

Phuong 4n khac d& xudt hop chét ¢6 cong thue (I) ¢ cu tric c6 cdng thire (I-

A), (I-B), (I-C) hogc (I-D):

N
| N R RP [\1 N Ra Rb ’ N Ra RP ~N R2
N~ (ON = O~ = o\ O\
S M S M s
4 4
RU_~ | o) Ri_~ | 0 RA_~ |
pval pval 1

R3 \YZY R3 \Y2Y R3 \\(2‘Y

(1-A), (I-B), (1-C), (I-D).

Phuong 4n khac dé xuét hop chat c6 cong thire (I) trong d6 hai trong s6 X!, X2,
X3 hode X* 1a N.
Phuong 4n khéc d& xudt hop chat ¢6 cong thic (1) ¢6 clu tric c6 cong thire (I-

E), (I-F) hodc (I-G):

PN
7SN RE R NN R R® R3
P < = N
N s>§”/0 y S>§Wo " >§Wo\
RY_~ o)

1 1
R3 \YZ,Y R3 NS Y

(L-E), (I-F), (I-G).

Phuong 4n khac d& xuat hop chét ¢ cong thie (I) c6 cAu truc ¢6 cong thire (I-

H), (I-I) hoac (I-]):

’\ll/ N Ra Rb
= s O\M
|
1
R3Sy Y
(I'I):
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Phuong an khac dé xudt hop chat co cong thie (I) trong d6 R3 1a H, CHs,
OCHs, CF3, F hoic Cl; va R* 1a H, CH3, OCH3, CF3, F hodc Cl.

Phuong an khéc dé xuét hop chét ¢6 cong thirc (I) trong d6 R va R* déu 1a H.

Phuong 4n khéc hop chét ¢6 cong thirc (I) trong d6 R? va R* cing v6i nguyén tir
cacbon ma chung duoc gin vao tao thanh vong 5 hodc 6 nguyén ti tuy ¥ dugce thé, tiy
y chira mot hodc hai nguyén tr khac loai dugc chon tr O, N va S, trong d6 vong 5
hodic 6 nguyén tir c6 thé 12 vong bio hoa, khdng bio hoa hodc thom.

Phuong 4n khac dé xuét hop chit ¢6 cong thire (I) trong d6 R® va R* ciing v6i
nguyén tir cacbon ma chung dugc gin vao tao thanh vong thom 6 nguyén tir tuy y
duoc thé.

Phuong 4n khac d& xudt hop chit ¢6 cong thie (1) c6 chu tric c6 cong thire (I-

K):

(I-K)

trong donla 1, 2,3 hodc 4; va

mdi R® dugc chon doc lap tu H, metyl, etyl, propyl, isopropyl, tert-butyl,
xyclopropyl, xyclobutyl, CF3, OH, OCHs, etoxy, SH, SCHs, SCHCH;s,
CH,OH, C(CH3),0H, Cl, F, CN, COOH, COOR®*, CONH,, CONHR® hoic
SO,NH»; trong d6 R 1a H hodc Ci-3 alkyl.

Phuong an khac dé& xuét hop chét ¢6 cong thirc (I) trong d6 R? 1a H hodc CHs;
va R 1a H ho#c CHs.

Phuong 4n khac d& xudt hop chét c6 cong thirc (I) trong d6 R? va R déu 1a CHs.

Phuong én khéc dé xuét hop chét c6 cong thire (1) ¢6 cAu trac ¢6 cong thire (I-L):
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Phuong 4n khac dé xudt hop chit ¢6 cong thie (I-L) trong d6 X! 1a CH; X* 1a
N; X3 1a CH; va X* 1a CH.
Phuong 4n khac d& xudt hop chét c6 cong thirc (I-L) trong d6 Y!' 1a CR'; va Y2
]a CR2.

Phuong 4n khac dé xuat hop chét ¢6 cong thie (I-L) dugc chon tur:
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Phuong an khéc dé xudt hop chét co cong thiie (1) c6 cAu tric ¢6 cong thic (I-

M):
N
|
R o}
R® R’
R2
(I-M).
Phuong 4n khéc dé xudt hop chat c6 cong thirc (I-M), trong d6 R!, R® va R* déu
la H.

Phuong an khéac dé xuat hop chét c6 cong thie (1), trong d6 R?* va RP cung véi
nguyén t& cacbon ma ching dugc gin vao tao thanh vong 3-, 4-, 5- hodc 6 nguyén ti,
tiy y chira mot hodc hai nguyén ti khéc loai dugc chon tir O, N va S.

Phuong an khéc dé xuat hop chit ¢ cong thic (I), trong d6 R? va RP cing véi
nguyén tir cacbon ma ching duoc gin vao tao thanh vong 3-, 4-, 5- hodc 6 nguyén tir.

Phuong an khac dé xut hop chét c6 cong thie (1), trong d6 R? va R® cling voi
nguyén tir cacbon ma ching dugc gin vao tao thanh vong 4 nguyén tu.

Phuong an khac dé xudt hop chét c6 cong thire (I), trong d6 M 1a H.

Phuong 4n khéc dé xut hop chét ¢6 cong thirc (I), trong d6 M la C1-Cs alkyl.

Phuong 4n khac dé xuét hop chét ¢6 cong thire (1), trong d6 M 1a cation dugc
dung.

Phuong 4n khéac dé xuét hop chét c6 cong thire (I), trong d6 cation duge dung la
Na*, Li*, K', Ca?", Mg, NH4', tetrametylamoni, tetraetylamoni, metylamino,
dimetylamino, trimetylamino hodc trietylamino.

Quy trinh tdng hop

Trong khia canh khéc, phuong phéap tbng hop hop chit dugec md ta trong ban
md td nay duoc dé xuét. Trong mot sb phuong an, cac hop chit dugc mo ta co thé
duge didu ché bang cic phuong phap duge mo ta dudi day. Quy trinh va vi du dudi

day nhiam muc dich minh hoa cho cac phuong phap nay. Cac quy trinh cling nhuu vi
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du nay khong dugc coi 1a lam gi6i han pham vi ctua séng ché dudi bat ky hinh thirc
nao. Trong mdt s6 phuong an, céc hop chit dugc mo ta trong ban md ta nay duge tong

hop bang phuong phép thich hop bt ky.

Trong mdt sb phuong an, nguyén liéu duge st dung dé tdng hop cac hop chat
nhu duge md ta trong ban md ta nay thu dugc tur cac nguén trén thi truong, vi du
Aldrich Chemical Co. (Milwaukee, Wis.), Sigma Chemical Co. (St. Louis, Mo.).
Trong mot sd phuong an, nguyén liéu duge sir dung cho su tdng hop céc hop chét nhu
dugc md ta duogc téng hop béng cach st dung cac k¥ thuét va vat liéu dugc mo ta, vi
du trong March, ADVANCED ORGANIC CHEMISTRY 4™ Ed., (Wiley 1992); Carey va
Sundberg, ADVANCED ORGANIC CHEMISTRY 4™ Ed., Vols. A va B (Plenum 2000,
2001), va Green va Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS 34 Ed.,
(Wiley 1999) (tit ca dugc két hop qua tham khao ni dung bdc 16 nay). Trong mot 5O

phuong én, cdc phuong phap tong hop dudi day duge st dung.
Sy hinh thanh cta céc lién két cong hoa tri bang phan Gng cta ai dién t v6i 4i nhan

Céc hop chat dugc mo ta trong ban mo ta nay c6 thé duoc bién ddi bang cach
st dung cac ai dién tir hodc ai nhan khac nhau dé tao thanh cac nhom chirc méi hodc
céc phin i thé. Bang dudi day 6 tén 12 “Vi du vé cac lién két cong hoa trj va cdc tién
chét cua ching” liét ké cac vi du chon loc vé lién két cong hoéa tri va cdc nhom chirc
tién chit ma tao ra va c6 thé duoc st dung 1am dudng dan vé phia hdn hop cia céc i
dién t& va ai nhan khac nhau cé s&n. Cac nhom chirc tién chat duoc thé hién 14 céc
nhém c6é ai luc v6i dién tr va cdc nhdém uwa nhan.

Vi du vé cac lién két cOng hoa tri va céc tien chat cua chung

Lién két cong hoa tri Ai dién tir Ai nhan

. Carboxamit Este hoat hoa Amin/anilin
Carboxamit Axyl azit Amin/anilin
Carboxamit Axyl halogennua Amin/anilin
Este Axyl halogenua Ruou/phenol
Este Axyl nitril Rugu/phenol
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Lién két cong hoa tri Ai dién tir Ai nhan
Carboxamit Axyl nitril Amin/anilin
Imin Aldehyt Amin/anilin
Hydrazon Aldehyt hodc keton Hydrazin
Oxime Aldehyt hodc keton Hydroxylamin
Alkyl amin Alkyl halogenua Amins/anilin
Este Alkyl halogenua Axit carboxylic
Thioete Alkyl halogenua Thiol
Ete Alkyl halogenua Rugu/phenol
Thioete Alkyl sulfonat Thiol
Este Alkyl sulfonat Axit carboxylic
Ete Alkyl sulfonat Rugu/phenol
Este Anhydrit Rugu/phenol
Carboxamit Anhydrit Amin/anilin
Thiophenol Aryl halogenua Thiol
Aryl amin Aryl halogenua Amins
Thioete Aziridin Thiol
Boronat este Boronat Glycol
Carboxamit Axit carboxylic Amins/anilin
Este Axit carboxylic Ruou
Hydrazin Hydrazit Axit carboxylic
An]}\ll;z?i)r(i}jtlure hodc Carbodiimit Axit carboxylic
Este Diazoalkan Axit carboxylic
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Lién két cong hoa tri Ai dién tr Ainhan
Thioete Epoxit Thiol
Thioete Haloaxetamit Thiol
Ammotriazin Halotriazin Amin/anilin
Triazinyl ete Halotriazin Rugu/phenol
Amidin Imido este Amins/anilin
Ure [soxyanat Amins/anilin
Uretan Isoxyanat Rugu/phenol
Thioure Isothioxyanat Amins/anilin
Thioete Maleimit Thiol
Phosphit este Phosphoramidit Rugu

Silyl ete Silyl halogenua Rugu

Alkyl amin Sulfonat este Amin/anilin
Thioete Sulfonat este Thiol

Este Sulfonat este Axit carboxylic
Ete Sulfonat este Ruou
Sulfonamit Sulfonyl halogenua Amins/anilin

Sulfonat este

Sulfonyl halogenua

Phenol/ruou

Su str dung cdc nhom bao vé

Trong mdt so phan tng duge mo ta trong ban md ta nay, can bao v¢ cadc nhom

-54-

chirc phan tng, vi du cdc nhom hydroxy, amino, imino, thio hodc carboxy, trong dé
cac nhom nay thich hgp trong san pham cudi cing, dé tranh su tham gia khong mong
muén cua ching trong cic phan tng. Cdc nhém bao vé duge st dung dé khéa mot sb
hodc tit ca cac gbe phan mg va ngin chin cac nhom nay tham gia vao cdc phan tng

hoa hoc cho dén khi nhom bao vé dugce loai bo. Tot hon 1a moi nhom bao v€ co the
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loai bé bing cac phuong tién khic nhau. Cdc nhém bao vé ma dugc phan téch dudi
cac dilu kién phan tng hoan toan khéc 1 oai dap g yéu ciu loai bo khac nhau. Céc
nhom bao vé co thé duoc loai bd béng axit, bazo, va su thuy phan. Cac nhém nhu
trityl, dimetoxytrityl, axetal va t-butyldimetylsilyl la axit khong 6n dinh va, trong mot
sé phuong an, duge sir dung dé bao vé cac gbc phan tng carboxy va hydroxy trong su
¢O0 mit cia cac nhém amino dugce bao vé béng cac nhém Cbz, ma c6 thé loai bo béng
su thity phén, va cdc nhom Fmoc, ma 1a bazo khong dn dinh. Trong mot sé phuong an,
axit carboxylic va cac gbc phan tng hydroxy dugc khoa bing cac nhom khong 6n
dinh, vi du nhung khong han ché & metyl, etyl, va axetyl trong sy c6 mit ctia cac amin
bi khéa bing cdc nhém khong 6n dinh axit nhu t-butyl carbamat hodc bang cac

carbamat ma déu 1a axit va bazo 6n dinh nhung c¢6 thé loai bé bang su thity phan.

Trong mdt s6 phuong 4n, axit carboxylic va céc gbc phan mg hydroxy cfing bi
khoa bing cac nhom bao vé co thé loai bd bang su thiy phéan, vi du nhém benzyl,
trong khi cdc nhém amin c6 kha ndng lién két hydro vdi cac axit bi khoa bing cac
nhom khoéng 6n nhu nhu Fmoc. Trong mot s6 phuong 4n, cic gbc phan tng axit dugc
bao vé béng su bién dbi thanh céc hop chét este don gian nhu dugc minh hoa trong
ban mo ta nay, hodc chiing bi khoa bang cac nhém bao vé ¢6 thé loai bo bang sy thiy
phan nhu 2,4-dimetoxybenzyl, trong khi cic nhém amino cung tdn tai bi khoa bang

céc silyl carbamat khong 6n dinh florua.

Cac nhom khoa alkyl hitu ich trong sy ¢6 mat cia cdc nhdm bdo vé axit va
bazo do cdc nhém béo vé axit 6n dinh va sau do co thé duoc loai bo béng kim loai
hoic chét xtc tac pi-axit. Vi du, axit carboxylic bi khoa allyl co thé dugc khir bao vé
bang phan tng dugc xtic tic Pd trong sy c¢6 mit cua t-butyl carbamat khong 6n dinh
axit hodc cac nhom bao vé amin axetat khong dn dinh bazo. Trong mot s6 phuong 4n,
cac hop chat duge bdc 16 trong ban md ta nay hodc cac dang trung gian cla ching,
duoc gan vao nhua. Mién 1a gbc duge gan vao nhwa, nhém chirc d6 bi khoa va khong
thé phan mg. Sau khi dugc giai phong khoi nhya, nhém chic sin sang tham gia phan

ung.

Trong mot sO phuong an, cdc nhom bao vé hodc khéa duoge chon tur:
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AN ey U

Metyl (Me) Etyl (Et) t-Butyl (t-Bu) Alyl Benzy! (Bn)
O
(@) Ph
/lk /\/OYE ‘Bu/om/a O/ka; F’h+ %
Ff{ O @) Ph
Axetyl Alloc Boc Cbx Trityl
X
X o) ;ﬂ l i
| / tBu—Si- | I
MeO = O.O u |l % —S||——/\O r,:’f
pMBn TBDMS Teoc
Fmoc

Céac nhém bdo vé: phén mo ta chi tiét cac k¥ thuét co thé ap dung cho su tao
thanh clia cdc nhom bao vé va su loai bé ching dugc md ta trong Greene va Wuts,
Protective Groups in Organic Synthesis, 3rd Ed., John Wiley & Sons, New York, NY,
1999, va Kocienski, Protective Groups, Thieme Verlag, New York, NY, 1994, ma

duoc két hop trong ban mo ta nay qua tham khao.
Pidu ché hop chit c6 cong thirc I

Ban mo ta ndy mo ta cdc quy trinh didu ché hop chét c6 cong thiic 1. Trong mot
s6 phuong 4n, su tong hop cac hop chét cua sang ché duoc thuc hién theo quy trinh
mo ta dudi diy. Nhin chung, mach bén axit thioaxetic dugc gén qua cac phan (ng thé
wa nhan va lién két biaryl duoc ciu tric béi phan g ghép qua trung gian Pd (0) cua
axit boronic vao aryl bromua. Hop chét biaryl tao thanh c6 thé dugc xr 1y thanh cac
hop chit mong mudn c6 cong thie (I) thong qua cac k§ thuat chudn. So d6 tir [-A-a
dén So dd I-H-a minh hoa mdt s& cac phuong phép tong hop duge dua ra nhung khong
bi coi la l[am gidi han pham vi ctia cdc phuong phap téng hop hitu ich dé diéu ché cac

hop chét c6 cong thire .
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So db [-A-a:

Pd(Ph3P)4
NazCOjs trong nudc
| S0mCTB gi B
i0
N~ & N
B(OH)2 4
Br - T R =
. = i ! |Y1
\ NS
| 1 o.p3 2
<R3 \YzY R Y
So d6 I-A-b:
Pd(PhaP)4
Na,COs trong nuéc NayS
Dioxan NMP
[ 80°C/s giv [ DMF
N A —_— = —
F F
Br B(OH), .-rt 160°C
,- R4 > / Z | Vi song
' 1
\ | 4 ~oR3 Sy2Y
Ry Y2

Cac k¥ thuat tuong tu
duoc thé hién dudi day.

So dd I-B-a:

NaZCO3
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e N R R
— N~ OEt
PN S
Y _p4
Ra RP ' R = |
OEt \ Y?
HS SIS
(0]
K2CO3
N DMF
N[ | Nnigt dg phong, 2 gio
SH I—-\
--R4 1 ' . -R4
J R 7 Ra RP ." R
\ 1 Et
~re Sy2Y Br>kﬂ/o ~-R3
0

| X R2 Rb
NNZ s o m*
_-p4
RO 0
e

¢6 thé duge st dung dé tong hop céc dan xuét pyridin

Pd(dppf)Cl,, Na;CO4
THF, axetonitril
150°C/30 phut

NaS
Q\Boﬂc 2g10 ,\Q\ oﬂc 1g10 Q\Ra Rb

Br
(0]
So do I-B-b:
Pd(PhaP)4
Na,CO; trong nudc
Dioxan
N 0 i NTS
A — Z >l
Br B(OH), R
.-R4 7
R
. = ! |
' |1 \ R3 Y2Y1
v .
SRSYY

K,COs
DMF
130°C/0,5 git

_—

Ra R
HS OMe
e}
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So dd I-B-c:

Pd(PhsP),4
K,CO4 L Na,COj5 trong nude -l PN
DMF Dioxan P S RO
. Ra Rb o P N X Ra Rb N X R2 Rb
\t 1300105 i oy UCBES P v $ -
. _E(OH) S - s
2 __p4 4
R STREAS 0 STRAAN o
OMe g by LY U N
HS peNeY TR Sy2 RTNY2
O
So do I-C:
Pd(dppfiCla, NayCOs
THF, axetonitril Na,S, DMF Na,CO3 l\[/\|/‘eoO:
' DMF

150°C/30 phit ,
phu N 130°CR0phit  _N_ g00c/1 giv

EN*IVi song | X | \ | N\ Ra Rb Nhiét do phong 2 gio [N\ R b
: A T = = >§Wo t g\ o

Y F F SH S s
B(OH
O i o R ) RN RS RS ° TRAAN
s = ’ | N | %(OEX K I |
: 3@1 ey L | Y \ Ra)\\YZW
Ry

So dd I-D-a:

Pd(dppf)Cl,
Kali axetat o, o
Br DMSO "B’
R 80°C/5 gidr R
/ | — : | Pd(PhsP)s
oY B S 2! -
SRY o 0 “RY Y2 Niﬁ?strmg NaOH (1M, &q)
BB SN Ra RP MeOH l SN R2 RP

N
Na,S 0 0 Dioxan

S 80°C/5git \[fOEt Nhigt do phong, 5 gio L__~ S/\QH/O. M
_ DMF Na,CO; 5 — i
Vi song -

-
130°C/30 phit DMF 1 Y

1 "
FN Q 70°C/1 gity QRE Rb <R3 YZY RITN2
% ¥ ¥z OEt
N s R
o)

Br Br Br
E
Br OFt

(0]

So dd I-D-b:

Pd(Ph3P)4
Na>COs trong nude KzCO3 T
SN Dioxan, 80°C/5 giov DMF . SN Ra Rb
| 130°C/0,5 giv | P e
N — S
.-R4 S _.p4
Br w ; R Ra R A R f [ ¢}
o._.0 |
B S~ HS OMe R3 \YZY
R4
‘,' Rfﬁ (0]
~ ,R3 \YZ‘Y1
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So dd I-D-c:

o3

Pd(Ph3P)4

K,COz
Na,CO; trong nudc

DMF
130°C/0,5 glor

R Rb
O O
HS OMe )
e /’_R = |
Y2
So do I-E-a:
Pd(Pth)4 NBZCO3 |
Na;CO;s trong nude, DMF S
(\N Dioxan, 80°C/12 gi& AN 130°C/1 gidi/vi song ﬁN R3 RP
(i — N| . N~ S&(OMe
Nl \/\__P “>al . R 5
Cl --R4 a RP ,r' = |
0.0 \ .
B ' | OMe "+ g3 dy2Y
R4 RNy HS
. = I (0]
' ~.R3 \Y24Y1
So do I-E-b:
NGQCO3 Pd(Pth)4
DMF i Na,CO; trong nudc
130°C/20 phut R Dioxan, o
SN Visong (SNRy Re 80/ gid 7 SNRa R
N , NW/\S%{OMe , N g OMe
B(OH I
Cl ra pb cl o) R (OF): R4 , 0
’ = .
OMe ! I \ ~ X!
HS LpeNyeY TRTTY?
O
So do I-F-a:
Na,COs Pd(PhsP)4
DMF Na,CO; trong nudc
130°C/20 phiit Dioxan,
N|/§N Vi song NI/§N Ra Flib 100°C/5 gio N1/§N Ra Rb
H%\Cl — H/KQQH/OMe g OMe
Br éa\ FI{b Br O \/\__% k 0

HS)QWOMe OG0 \'Z'W
0 \/%
RJ/L\Y2Y1

N
N Ra Dloxan 80°C/5 giv SN Ra
>§H/0Me
O

e

NaOH/MeOH

Nhiét do .~ 0
phong/12 givs N}(\N R R°

_—




So dd I-F-b:
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Pd(PhsP), Na,COj
Na,CO; trong nudc DMF }
Dioxan, 130°C/30 phit SO
Nl/*N 80°C/5 giv N|/§N Vi séng N“SN Ry RO
K’/kCI . g . ~ S>§WOM6
.-R4 _p4
Br M R - | , R - | O
O._ .0 N \
B ~.RG) Y2Y1 .RG Y2'Y1
L -p4
L gatSy Y
So do I-G-a:
Pd(Ph3P)4 Na,CO4
Na,CO; trong nude DMF B
N Dioxan, N 130°C/30 phut N / '
ﬁ X 80°C/5 giv ﬁ X Vi séng ﬁ X Ra& RP
N o N . N OMe
= Br = Br = S
_-R4 ' Y -4
ci M RS | Ra Rb R 1 0
o, O ' X 1
B SRSy s M ey
.-p4
Rf\' ©
‘~.R3 \YZ'Y1
So do I-G-b:
NaZCO3 Pd(PhBP)4
DMF i Na,CO; trong nudc .
N 130°C/30 phut N Dioxan, N
(N Visong MY RAR 80°C/s giv M RAR
- M
N A, — N_~ S>§W0Me N~ S%(o e
i Y _-p4
cl R RO cl 0 SRS | 0
oM \ V1
HS><”/ © Og0 g dy2Y
0 _p4
' R = |
- R3 \YZ‘Y1
So do I-H-a:
Pd(PhgP)s Na,COs
Na,CO; trong nudce DMF .
Dioxan, 130°C/30 phut T
80°C/5 glb visong Ra Rb
SH — sSH T s OMe  —
.-R4 ' Y _-p4
Br % R{_ ‘ Ra R R l o] ’
O‘B/ R \YZ,Y1 Br OMe . Re \YZ,Y1
.-p4
Rﬁ 0
‘\\.RB \YZ'Y1

NlA\N R RP
o M*
Z s
L-R4
R 1 0
re” Sy2 '
W AN }l?a R'b
N S%(O‘M*
L-R%
R t o)
< R3 YQ'Y1
WN\ éa Rlb
NNPZ s o m*
--R4 _ o}
|
‘,R3 Y2¥1
Ra R®
s%((”’"
0
Ve

Céac dang hop chit khac ciia céc hop chét duoc boc 19 trong ban md ta nay
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Céc chit dong phan

Trong mot s6 phuong an, cic hop chit duge mo ta trong ban md ta nay ton tai &
dang cac chét ddng phan hinh hoc. Trong mét sé phuong an, cac hop chat duoc mb ta
trong ban md ta nay c6 mot hodc nhiéu lién két doi. Cac hop chit duge mod ta trong
ban mo ta ndy bao gom tat ca cac chit dong phén cis, trans, syn, anti, entgegen (E), va
zusammen (Z) cling nhu cac hdn hop twong tmg ctia ching. Trong mot s§ tinh hudng,
cac hop chét ton tai 13 cac chit hd bién. Cac hop chét duge mod ta trong ban mo ta nay
bao gdm tit ca cac chat hd bién co thé thuc cong thirc dwge mo ta. Trong mot s6 tinh
huéng, cac hop chét duoc mo ta trong ban mo t& nay c6 mot hodc nhiéu tAm khong dbi
xng va mdi tAm tdn tai trong cAu hinh R, hodc cAu hinh S. Céc hop chit dugc mé ta
trong ban md ta nay bao gdm tit ca cac dang dong phan khong d6i quang, dong phan
d6i anh va epime ciing nhu cc hon hop twong (mg cia ching. Trong mot sd phuong
4n bd sung ctia cac hop chét va phuong phap duge mo ta trong ban md ta ndy, cac hdn
hop cua céc chat dong phan déi anh va/hodc ddng phan khong dbi quang, 1a két qua
ctia bude didu ché, két hop hodc bién ddi 1an nhau riéng 1é, hitu ich cho céc ing dung
duoc mo ta trong ban mo ta nay. Trong mot so phwong an, céc hop chit duge mb ta
trong ban md ta nay dugc didu ché 1a céc chit ddng phan lap thé riéng 1& clia ching
bang phan tng ctia hdn hop raxemic ctia hop chét v6i chat hoa tan hoat tinh quang hoc
dé tao thanh cip hop chdt dong phan khong ddi anh, tach cac chit ddng phan ddi
quang va thu hdi cac chat déng phan d6i anh tinh khiét quang hoc.

Trong mdt sb phuong an, céc phirc hop cé thé phan ly duoc wu tién (vi du, cac
mubdi ddng phan khong dbi quang tinh thé). Trong mot s6 phuong 4n, céc chit dong
phan khong dbi quang c6 dic tinh vat Iy phan biét (vi dy, diém néng chay, diém si,
tinh hoa tan, do phan Ung, v.v.,) va dugc tach ra béng cac loi dung céc diém khong
turong ddng nay. Trong mot s phuong 4n, cac chét dong phan khong dbi quang dugc
tach ra bang sdc ky khong ddi xtmg, hoic tdt hon 1, bang cac k¥ thuat phan tach/phin
giai dya vao nhiing khac biét vé do hoa tan. Trong mdt s6 phuong 4n, chit dong phan
d6i anh tinh khiét quang hoc, sau dé dugc thu hdi, cing voi chit phan giai, bang

phuong phép thuc hién bat ky khéng dan dén sy raxemic hoa.
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Hop chét duoc danh diu

Trong mot s6 phuong 4n, cac hop chét dugc md ta trong ban mo ta nay tdn tai &
dang dugc danh d4u ddng vi cta chung. Trong mot s6 phuong 4n, cic phuong phap
dugc mo ta trong ban mo td ndy bao gdm cac phuong phap diéu tri bénh bang cach
ding cac hop chit dugc danh diu ddng vi nay. Trong mdt s6 phuong 4n, cdc phuong
phép dugc boc 10 bao gdm céac phuong phap didu tri bénh bing cich dung cac hop chét
duoc danh ddu déng vi nay lam duge pham. Do dé, trong mdt sé phuong 4n, cac hop
chét duoc boc 10 bao gdm cac hop chit duge danh ddu ddng vi ma giéng hét cac hop
chit duge néu, nhung thuc té mot hodc nhiéu nguyén ti bi thay thé bang mot nguyén
tir ¢6 nguyén tr khéi hodc s6 khdi khac v6i nguyén tir khdi hodc s6 khéi thuong thdy
trong ty nhién. Vi du vé cac ddng vi ma co thé dugc két hop vao cac hop chét clia sing
ché bao gém cac déng vi cta hydro, cacbon, nito, oxy, phospho, luu huynh, flo va
clorua, nhu 2H, 3H, 13C, 1*C, BN, 80, 170, 3P, 32p, ¥S, B¥F, va *Cl. Céc hop chit duoc
md ta trong ban mo ta nay, va cac chét chuyén hoa, cac mubi dugc dung, este, tién
duoc chét, solvat, hydrat hodc cic din xuét ctia ching ma chira cac dong vi néu trén
va/hodc cac dong vi khéc clia cac nguyén tu khéc ndm trong pham vi cua séng ché.
Céc hop chit dugc dénh diu ddng vi nhit dinh, vi du, céc hop chét ma cac dong vi
phéng xa nhu *H va '“C duoc két hgp vao, hitu ich trong thir nghiém phan phéi thube
va/hodc nén vao mo. Céc déng vi duogc triti hoa, tic 1a *H va C-14 dac biét dugc uu
tien vi tinh dé& diéu ché va kha ning phét hién ctia ching. Hon nita, su thé bang céc
déng vi niang nhu doteri, tc 1a 2H, tao ra uu diém tri liéu nhét dinh do tinh 4n dinh
chuyén hoéa 16n hon, vi du, chu ky ban rd in vivo tang hodc yéu cau liéu ding giam.
Trong mot s phwong 4n, cic hop chét duoc danh déu ddng vi, mudi duoc dung, tién
duoc chat, solvat, hydrat hodc dan xuét ciia ching dugc diéu ché bang phuong phap
thich hop bét ky.

Trong mdt sb phuong 4n, cac hop chit dugc md ta trong ban md ta ndy dugc
danh ddu bang cac phuong tién khéc, bao gdm, nhung khong chi giéi han &, su st
dung cdc nhom mang mau hodc cac gbc huynh quang, céc chdt danh ddu phat sang

sinh hoc hodc céc chit danh déu phat sang hda hoc.
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Céc mudi duge dung

Trong mét sé phuong 4n, cac hop chét dugec mo ta trong ban md ta nay ton tai
la cac mudi duoc dung cia ching. Trong mot s6 phuong 4n, cac phuong phap duge
boc 16 bao gdm cac phuong phap didu tri bénh bang cach dung cac mudi duoc dung.
Trong mdt s6 phwong 4n, cac phuong phdp dugc boc 16 bao gdm céac phuong phép

diéu tri bénh bang cach dung cdc mudi duge dung lam cac dugc pham.

Trong mot sé phuong an, cac hop chét duogc mo ta trong ban md ta nay c6 cac
nhom axit hodc bazo va do d6 phan Gng véi bazo hitu co hodc vo co bét ky, va céc axit
hitu co va vo co dé tao thanh mudi duge dung. Trong mot s6 phuong an, cic mubi nay
dugc diéu ché tai chd trong qua trinh phan tach cubi cing va tinh ché cac hop chét
theo séng ché, hodc bing phan mg riéng 1¢ ctia hop chét da tinh ché & dang tw do v6i

axit hodc bazo thich hop, va phan tach céac mudi duogc tao thanh.

Vi du v& céc mudi duge dung bao gdm céc mudi duge diéu ché bang phan tng
ctia cac hop chit duge mod ta trong ban md ta nay vdi axit khoang, hitu co hodc axit vo
co, cac mudi nay bao gém axetat, acrylat, adipat, alginat, aspartat, benzoat,
benzensulfonat, bisulfat, bisulfit, bromua, butyrat, butyn-1,4-dioat, camphorat,
camphorsulfonat, caproat, caprylat, clobenzoat, clorua, xitrat, xyclopentanepropionat,
decanoat, digluconat, dihydrogenphosphat, dinitrobenzoat, dodexylsulfat, etansulfonat,
format, fumarat, glucoheptanoat, glycerophosphat, glycolat, hemisulfat, heptanoat,
hexanoat, hexyne-1,6-dioat, hydroxybenzoat, y-hydroxybutyrat, hydroclorua,
hydrobromua, hydro, 2-hydroxyetanSulfonat, iodide, isobutyrat, lactat, maleat,
malonat, metansulfonat, mandelat metaphosphat, metansulfonat, metoxybenzoat,
metylbenzoat, monohydrogenphosphat, 1-napthalensulfonat, 2-napthalenSulfonat,
nicotinat, nitrat, palmoat, pectinat, persulfat, 3-phenylpropionat, phosphat, picrat,
pivalat, propionat, pyrosulfat, pyrophosphat, propiolat, phthalat, phenylaxetat,
phenylbutyrat, propansulfonat, salicylat, sucxinat, sulfat, sulfit, sucxinat, suberat,

sebacat, sulfonat, tartrat, thioxyanat, tosylat undeconat va xylensulfonat.

Hon nita, cac hop chat duge md ta trong ban md ta nay co thé duge di€u ché la
cac mudi duge dung duge tao thanh bang phan tng clia dang bazo tur do ctia hop chat
v6i axit v co hodc hitu co duoc dung, bao gom, nhung khong chi gidi han ¢, cac axit

hitu co nhu axit clohydric, axit bromhydric, axit sulphuric, axit nitric, axit
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metaphosphoric cta axit phosphoric, va twong tu, va cac axit hitu co nhu axit axetic,
axit propionic, axit hexanoic, axit xyclopentanpropionic, axit glycolic, axit pyruvic,
axit lactic, axit malonic, axit sucxinic, axit malic, axit maleic, axit fumaric, axit Q-
toluensulfonic, axit tartaric, axit trifloaxetic, axit xitric, axit benzoic, axit 3-(4-
hydroxybenzoyl)benzoic, axit xinamic, axit mandelic, axit arylsulfonic, axit
metansulfonic, axit etansulfonic, axit 1,2-etandisulfonic, axit 2-hydroxyetansulfonic,
axit benzensulfonic, axit 2-naphtalensulfonic, axit 4-metylbixyclo-[2.2.2]Joct-2-en-1-
carboxylic, axit glucoheptonic, axit 4,4’-metylenbis-(3-hydroxy-2-en-1-carboxylic),
axit 3-phenylpropionic, axit trimetylaxetic, axit butylaxetic bac ba, axit lauryl
sulphuric , axit gluconic, axit glutamic, axit hydroxynaphtoic, axit vong béo, axit
stearic va axit muconic. Trong mot sé phwong 4n, céc axit khac, nhu oxalic, mac du
khong phai la axit dugc dung, dugc st dung trong didu ché cac mudi hiru ich 1am cac
chét trung gian dé thu duoc hop chét theo sang ché va cac mudi cong axit duoc dung

cua chung.

Trong mot s6 phuong 4n, cac hop chét nay duge mo ta ma bao gdm nhém axit
tu do phan tmg véi bazo thich hgp nhu hydroxit, cacbonat, bicacbonat, sulfat, hodc
cation kim loai dugc dung, v6i amoniac, hodc véi amin hitu co béc nhét, bac hai hoic
bac ba dugc dung. Cac mubi kim loai kiém hoic kidm thd tiéu bidu bao gém lithi,
natri, canxi, magie va cac mudi nhdém va twong tu. Vi du minh hoa vé céc bazo bao
gdm natri hydroxit, kali hydroxit, cholin hydroxit, natri cacbonat, N*(Ci-4 alkyl)s, va

tuong \tl_l’.

Céc amin hitu co tiéu biéu hiru ich cho su tao thanh cta cac mudi cong bazo
bao gdm etylamin, dietylamin, etylendiamin, ethanolamin, diethanolamin, piperazin va
tuong tu. Phai hiéu rdng cac hop chét dugc mo ta trong ban mo ta nay con bao gbm su
tao thanh bazo bic bdn clia cac nhém chia nito bat ky. Trong mdt sd phuong 4n, céc
san phém c6 than phan tan hodc hoa tan trong nudc hodc dau thu duoc bé‘mg su tao
thanh bazo bac bén. Céc hop chit dugc md ta trong ban mo ta nay co thé duogc didu
ché 1a cac mudi duoc dung duoc tao thanh khi proton axit ton tai trong hop chit gbc
hodc la dugc thé bﬁng ion kim loai, vi du, ion kim loai kiém, ion kim loai kiém thd,
hodc la ion nhom; hodc phéi hop véi cac bazo hitu co. Cac mubi cong bazo con co thé
duge diu ché bang phan tGng cta dang axit tu do cta céc hop chét dugc mo ta trong
ban mé ta nay véi bazo vo co hodc hitu co duge dung, bao gdm, nhung khong chi gisi
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han &, cdc bazo hitu co nhu ethanolamin, diethanolamin, triethanolamin, tromethamin,
N-metylglucamin, va tuong tu va cac bazo vd co nhu nhom hydroxit, canxi hydroxit,
kali hydroxit, natri cacbonat, natri hydroxit, va twong ty. Ngoai ra, cidc dang mubi cua
cac hop chit duoc boc 16 ¢o thé duge didu ché bang cach st dung cac mudi cua

nguyén lidu hodc chat trung gian.
Céc solvat

Trong mot s6 phuong an, cic hop chét dugc mo ta trong ban md ta nay ton tai
dué6i dang cac solvat. Phan mo ta nay bdc 10 cac phuong phép didu tri cac bénh bang
céch cung cp cac solvat nay. Phan mo ta nay con boc 16 cac phuong phap didu tri cac

bénh bing cach cung cap cac solvat nay dudi dang cac dugc pham.

Céc solvat chita cac luong hop thic hodc khong hgp thic cua dung mdi, va
theo mdt sé phuong an, dugc tao ra trong qué trinh két tinh v6i cac dung mdi duoc
dung nhu nudc, etanol va twong tu. Céc hydrat dugc tao ra khi dung mdi la nudce, hodc
céc chit thom pha ruou duge tao ra khi dung mdi la rugu. Cac solvat ctia cac hop chét
duoc mo ta trong ban md ta nay co thé duge didu ché hoic duoc tao ra mot cach thuan
loi trong céc quy trinh duge md ta & day. Vi du, cac hydrat cta cac hop chét duge md
ta trong ban mo ta nay co thé dugc didu ché mot cach thuén loi béng cach tai két tinh
tr hdn hop dung moi nudc/hitu co, st dung cac dung moi hitu co bao gbm, nhung
khong chi gidi han &, dioxan, tetrahydrofuran hodc metanol. Ngoai ra, cac hop chat
duge cung cap & day co thé ton tai dudi cac dang duoc solvat héa cling nhu khong
duoc solvat hoa. Néi chung, cac dang dugc solvat hoa dugc xem la twong duong véi
cac dang khong dugc solvat hoa cho cac muc dich cua cac hop chit va cac phuong
phap duoc cung clp o day.

Céac chit da hinh

Trong mot s6 phuwong 4n, cic hop chit dugc md ta trong ban mo ta nay ton tai
dué6i dang cac chit da hinh. Phan md ta nay boc 16 cac phwong phap diéu tri cdc bénh
bang cach cung clp céac chét da hinh nay. Phin mo6 ta ndy con bdc 16 cac phuong phap

diéu tri cac bénh bing cach cung cap cac chat da hinh nay dudi dang cac dugc pham.

Do do, cac hop chit duge mo ta trong ban md ta nay bao gbm tit ca cac dang

két tinh cta ching, duoc biét dén 1a cac chit da hinh. Céac chét da hinh bao gdm cac su
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sip xép mat do tinh thé khac nhau cta cing thanh phan co ban ctia hop chat. Trong
cac trudong hop nhét dinh, c4c chét da hinh ¢6 cac mAu nhiéu xa tia X khéc nhau, phé
hdng ngoai, cac diém néng chay, ty trong, do ctng, hinh dang tinh thé, cac tinh chat
quang va dién, tinh 6n dinh, va tinh tan. Trong cdc trudng hop nhét dinh, cac yéu td
khac nhau nhu dung moi tai két tinh, téc do két tinh, va nhiét do luu giit 1am cho dang

don tinh thé chiém wu thé.
Céc tién dugc chat

Trong mét s6 phuong 4n, cac hop chét dugc mo ta trong ban md ta nay ton tai
duéi dang cac tién duoc chit. Phin mé ta nay bdc 10 cic phuong phap diéu trj cac
bénh bing cich cung cdp cac tién duoc chdt nay. Phdn mo ta nay con boc 10 cac
phuong phap didu tri cac bénh bing cach cung cép céc tién duoc chit nay dudi dang

cac dugc pham.

Céc tién dugc chét thudng 1a cac tién duge chat ma, sau khi cung cip cho ca thé
va hép thuy tiép do, dugc chuyén hoa thanh cac dang hoat tinh, hodc hoat tinh hon
thdng qua mdt sy xt Iy nao do, nhu chuyén hoa bing con dudng trao dbi chét. Mot sb
tién dugc chét c6 nhom hoa hoc ¢ mit trén tién dugc chit 1am cho né it hoat tinh hon
va/hodc dé cap dén tinh tan hodc tinh chat khac nao dé ddi voi thude. Mot khi nhom
hoéa hoc duogc cit bo va/hodc duge bién ddi khoi tién duogc chét, thubc hoat tinh duoc
tao ra. Céc tién duoc chét thuong 1a hitu dung béi vi, trong mot s6 truong hop, chiing
1a d& dang hon dé cung cép so v6i cac thubc gbc. Chiing 13, vi du, d6 sinh kha dungcd
dd sinh kha dung boi dugc cung cip qua dudng miéng trong khi thube gbe thi khong.
Trong céc trudong hop nhét dinh, tién dugc chét cling co cdi thién duq'c tinh tan trong
céc duge phim so véi thude gbe. Vi du, ma khong c6 tinh gidi han, cla tién dugc chat
1a mdt hop chit nhu dugec mod ta & day dugc cung cip dudi dang este (“tién duoc
chét™) dé tao thuén lgi cho truyén qua mang té bao & d6 tinh tan ctia nude 1a c6 hai cho
tinh chuyén déng nhung né tiép d6 dugc thiy phan qua trao dbi chit thanh axit
carboxylic, thé hoat tinh, mét khi bén trong té bao & d6 tinh tan cta nuéc 1a c6 lgi. Mot
vi du nita cta tién dugc chat co thé 1a peptit ngén (polyaxit amin) dugc lién két voi
nhom axit & do peptit duoc chuyén héa dé cho gdc hoat tinh. (Xem, vi dy, Bundgaard,

"Design va Application of Prodrugs" in 4 Textbook of Drug Design va Development,
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Krosgaard-Larsen va Bundgaard, Ed., 1991, Chapter 5, 113-191, dugc két hop & day
dé tham khao).

Trong mot sb phuong an, céc tién dugc chit dugc tao ra la céc dan xuét thudc
thudn nghich, dé su dung lam céc chét bd tro dé nang cao sy van chuyén thudc dén cac
vi tri m6 dac hiéu. Su tao ra cac tién duoc chéit cho dén gio dé lam tang tinh tan mot
cach hiéu qua trong nudce cua cac hop chét chira bénh dé huéng t6i cac ving ma & dé

nudce la dung moi chinh.

Thém nita, cac dan xudt tién duoc chit cta cac hop chéit duoc mo ta & day co
thé duoc diéu ché bang cac phuong phip duge mo ta & déy noi cach khac da dugc biét
dén trong k¥ thuét (chi tiét hon xem thém Saulnier et al., Bioorganic va Medicinal
Chemistry Letters, 1994, 4, 1985). Vi du, céc tién dugc chét thich hop ¢6 thé dugc
didu ché bang c4ch phan tmg hop chét khong duoc din xuit v6i tac nhan carbamyl hoa
thich hop, vi du, nhung khong chi bi gi6i han ¢, 1,1-acyloxyalkylcarbanochloridat,
para-nitrophenyl cacbonat, hodc twong tu. Cac dang tidn duoc chit cia cic hop chat
duoc mo ta ¢ day, trong do tién duoc chat duge chuyén héa trong co thé dé tao ra dn
xuét nhu dugc dé cap ¢ day duoc ké dén 12 ndm trong pham vi clia céc diém yéu cau
bao hd. Thuc vy, mot sb cac hop chét duoc mo ta & day 1a céac tién duoc chét cho hop

chét hoat tinh hodc chit din xuét khAc.

Trong mot sd phuong 4n, céc tién dugc chét bao gdm cac hop chét, trong d6
gbc axit amin, hodc chudi polypeptit co hai hodc nhidu (vi du, hai, ba hodc bbn) gbec
axit amin dugc lién két cong hoa tri thong qua lién két amit hodc este voi nhém amino
tu do, hydroxy hodc axit carboxylic cuia cac hop chit cua sang ché. Céc gbc axit amin
bao gbm, nhung khong chi bi gii han &, 20 axit amin tu nhién cling nhu bao gbm 4-
hydroxyprolin, hydroxylysin, demosin, isodemosin, 3-metylhistidin, norvalin, beta-
alanin, axit gamma-aminobutyric, cirtullin, homoxystein, homoserin, ornithin va
methionin sulfon. Trong cdc phuong &n khdc, cac tidn dugc chét bao gdm cac hop chét
trong do géc axit nucleic, hodc oligonucleotit cé hai hodc nhiéu (vi dy, hai, ba hodc

bdn) gbe axit nucleic duoc lién ket cong hoa tri voi hop chat ctia séng ché.

Céc tién dugc chét duge dung cia cac hop chit dugc mo ta trong ban mo ta nay
cling bao géln, nhung khong chi gii han ¢, este, cacbonat, thiocacbonat, cac chét dan

xuht N-axyl, cic chit din xut N-axyloxyalkyl, cac chit din xudt béc bdn cla cac
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amin béc ba, cdc bazo N-Mannich, cac bazo Schiff, cac lién hgp axit amin, phosphat
este, cac mudi kim loai va sulfonat este. Cac hop chit ¢6 cac nhom amino, amido,
hydroxy hodc carboxylic tu do cé thé duoc bién dbi thanh céc tién duge chat. Vi du,
cdc nhém  carboxyl tu do ¢6 thé duge dan xuét thanh céc amit hodc alkyl este. Trong
c4c trudng hop nhét dinh, tat ca cac gbc tién duoc chit nay két hop cac nhém bao gdm

khong bi gidi han d6i véi ete, amin va cac chire axit carboxylic.

Céc tién duoc chit hydroxy bao gbém este, nhung khong chi giéi han 6,
axyloxyalkyl (vi du, axyloxymetyl, axyloxyetyl) este, alkoxycarbonyloxyalkyl este,
alkyl este, aryl este, phosphat este, sulfonat este, sulfat este va disulfit chira este; ete,
amit, carbamat, hemisuxinat, dimetylaminoaxetat va phosphoryloxymetyloxycarbonyl,

nhu dugc chi ra trong Advanced Drug Delivery Reviews 1996, 19, 115.

Céc tién dugce chat duge nhin tir amin, bao gom, nhung khong chi gidi han 0,

cac nhom sau day va cac su ket hgp ctia cac nhom:

0 0 0 s s R 0O R O
_'.“/U\R _NJKO,R _NJKS,R _NJKO,R _NJKS,R —r?l)\oJ\R _TS/KO)LO,R
H H H H H H H
0 s R RS RS R O
_EJ\EE __E/U\(E —N/)\R _NAE R _E *S)J\R __E)\O)J\R _EJ\S)J\R
C oty
RS RS R O RS RO R0
—N)\oJ\s’R —N)\OJ\O’R —N)\o)LS’R —N*SJ\O’R ——ITJ)\SJ\S’R —ITJ/LS/U\O’R
H H H H H H

cling nhu sulfonamit va phosphonamit.

Trong céc trudng hop nhat dinh, cac vi trf trén cdc phan vong thom bat ky 1a co
thé chap nhan d6i véi cac phan ang chuyén hoa khac nhau, do d6 su ket hop cua céac
phan tir thé thich hop trén cac cau tric vong thom, c6 thé lam giam, giam thicu, hodc
loai bé con duong chuyén hoa nay.

Dugc pham

Ban mo ta ndy mo ta cac duge pham. Trong mot sO phuong 4n, dugc pham bao
gdm luong hitu hiéu hop chat ¢ cong thic I, hodc chat chuyén hoa, muoi dugc dung,
este, tién duoc chét, solvat, hydrat hodic din xuat ciia ching. Trong mdt s6 phuong 4n,

cac duoc pham chtra lugng hiru hiéu hop chat ¢d cong thirc I, hodc chét chuyén hoa,
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mudi duoc dung, este, tién dugc chat, solvat, hydrat hoac dan xuat ctia ching va it nhat
mdt chat mang dugc dung. Trong mdt s6 phuong an, dugc pham la dé dicu tri ching
roi loan. Trong mot sO phuong an, cadc duge pham la diéu tri chimg rdi loan ¢ dong vat

c6 vi. Trong mot sO phuong 4n, cac duge pham la dé diéu tri bénh roi loan & nguoi.
Phuong thic dung

Trong mot sd phuong 4n, cac hop chét va ché phdm dugc md ta duge dung
hodc 1a mot minh hoac két hop chét mang dugc dung, t4 dugc hodc chét pha loéng,
trong duoc phdm. Su dung céc hop chit va ché phim duoc md ta c6 thé bi tac dong
boi phuong phap b4t ky ma cho phép phan phéi thude téi vi tri hoat dong. Céc phuong
phap nay bao gom, mic di khong bi giéi han & sy phan phdi qua cac duong trong rudt
(bao gdm dudng udng, dng thong da day hoic ta trang, thudc dan dung qua truc trang
va thut tryc trang), duong ngoai dudng tiéu hoa (tiém hodc truyén, bao gbm ding
trong dong mach, trong tim, trong da, trong t4 trang, trong tuy xuong, trong co, trong
xuong, trong mang bung, ndi tiy mach, trong mach, trong tinh mach, trong dich kinh,
gdy té ngoai mang ctng va dudi da), hut, dp da, dud¢i 16p mang nhay, dudi ludi, ma va
tai chd (bao g(‘Sm trén da, thudc vé da, thut, nho mét, nho tai, trong miii, 4&m dao), mic
du dudng dung thich hop nhét c6 thé phu thude vao, vi du, tinh trang va ching rdi loan
ctiia nguoi nhan. Vi dy, cac hop chit duoc md ta co thé dugc diung dudng tai chd tai
ving can diéu tri, vi du, truyén trong qué trinh phau thuét, boi tai chd nhu kem hodc
md, tiém, éng thong duong tiéu, hodc cdy ghép, vt cdy ghép nay dugc lam bang, vi
du, vat liéu rdng, khong rdng hoic gelatin, bao gdm cac mang nhu mang sialastic hodc
soi. Ngoai ra, cac dung con co thé 12 bing céch tiém truc tip tai vi tri md hodc co

quan bi bénh.

Trong mét sé phuong én, cac ché pham thich hop cho cach dung qua duong
miéng duoc trinh bay 1a cdc don vi riéng 1é nhu vién nang, vién nhdng hodc vién nén
mdi ching chta lugng thanh phén hoat tinh xac dinh trudc; 1a bot hodc hat; 1a dung
dich trong chit long trong nudc hodc chét 16ng khong trong nudc; hodc 1a nhil twong
l6ng dau trong nudce hogc nhil tuong 16ng nudc trong dAu. Trong mot sd phuong an,

thanh phén hoat tinh dugc trinh bay la vién thudc 16m, thudc té hodic bot nhio.

Duoc phim ma c6 theé duge sir dung duong uong bao géom vién nén, vién nang

dng lap sit lam bang gelatin, cling nhu vién nang mém, bit kin 1am bang gelatin va chét
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déo cling nhu glyxerol hodc sorbitol. Cac vién nén co thé duoc bao ché bing cich nén
hodc dac khudn, tuy y v6i mot hodc nhiéu thanh phﬁn phu trg khéac. Céc vién nén cd
thé duoc bao ché bang cach nén trong may thich hgp thanh phan hoat tinh & dang chay
tu do nhu bot hodc hat, tuy y dugc tron voi céc chét lién két, chit pha lodng tro hodc
chét boi tron, hoat tinh bé mat hodc phan tan. Céc vién nén dugc dic c6 thé duge didu
ché bang céach dtc trong may thich hgp hdn hop dang bdt duoc lam 4m v&i chét pha
lodng 16ng tro. Trong mot s6 phuong 4n, cac vién nén dugc phil hodc khong nhan va
duoc bao ché sao cho tao ra su gidi phéng thanh ph?m hoat tinh chdm hodc co kiém
soat. T4t ca cac ché phdm ding qua dudng miéng phai & cac lidu dung thich hop cho
duong dung do6. Vién nang bng 1p sit co thé chira thanh phan hoat tinh trong hdn hop
v6i chat don nhu lactoza, chit lién két nhu tinh bot, va/hoic chit boi tron nhu d4 talc
hodc magie stearat va, tuy vy, chit 6n dinh. Trong céac vién nang, thanh ph?m hoat tinh
¢6 thé duoc hoa tan hodc tao huyén phi trong chit 16ng thich hgp nhu dau béo, parafin
16ng, hodc polyetylen glycol long. Trong mot s& phuong 4n, chit 6n dinh dugc b
sung vao. L3i vién bao dudong duoc cung cip 16p phu thich hgp. Vi muc dich nay, cac
dung dich duong dugc cd dic ¢6 thé duoc st dung, ma co6 thé tiy y chira gdm arabic,
da talc, polyvinyl pyrolidon, gel carbopol, polyetylen glycol, va/hodc titani dioxit,
dung dich keo xit toc, va cac dung moi hitu co thich hgp hodc cac hén hop dung moi.
Thude nhudém hodc chit mau c6 thé dugc bd sung vao vién nén hodc 16p phu vién bao
duong dé nhan dang hodc dé tao dic trung cho céc hdn hop véi céac 1idu hoat chét khéc

nhau.

Trong mot s6 phuong 4n, dugc phim duogc bao ché dé ding ngoai duong tiéu
héa bang cach tiém, vi du, bang cic tiém vién thude to hodc truyén lién tuc. Cac ché
pham dé tiém c6 thé duge trinh bay & dang liéu dung don vi, vi du, trong bng thube
tiém hodc trong cac vat chira da lidu, v6i chét bao quan duge bd sung vao. Ché pham
¢6 thé c6 cac dang nhu huyén pht, dung dich hodc nhii tvong trong ta duoc dau hoic
trong nudc, va co thé chira cic chit bao ché nhu chit tao huyén phu, chit 6n dinh
va/hodc chét phan tan. Cac ché phdm co thé duoc trinh bay trong cdc vat chira lidu
ding don vi hodc da liéu, vi du, cac 6ng thudc tiém bit kin va cac lo, va co thé duoc
bao quan & dang bot hodc trong diéu kién kho lanh chi cdn bd sung chat mang 1ong v0

tring, vi du, nuéc mudi hodc nudc khdng chira pyrogen v trung, ngay trude khi su
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dung. Dung dich tiém ngay tirc thi va huyén phii ¢6 thé duge bao ché tir bot vo tring,

hat va vién nén cuta loai da mo ta trude do.

Cac ché phdm dé dung ngoai dudng tiéu hoa bao gbm dung dich tiém vo
trungtrung chra nudc hodc khong chira nudce (dau) cta cac hoat chét ma c6 thé chua
chét chéng oxy hoa, chit dém, chit kim ham vi khudn va cc chat tan ma khién cho
ché phdm dang truong v6i mau clia ngudi nhan; va huyén ph vo tring chira nuéc va
khong chtra nude ma c6 thé bao gdm cac chét tao huyén pht va chét 1am dic. Dung
dich hat m& thich hop hodc ta4 dugc bao gém dau béo nhu dau hat vung, hodc este cua
axit béo tdng hop nhu etyl oleat hodc triglyxerit, hodc liposome. Huyén pht tiém trong
nude c6 thé chia cac chit ma lam ting d6 nhét ctia huyén phu, vi du, natri
carboxymetyl xenluloza, sorbitol, hodc dextran. Tuy y, huyén phti ciing c6 thé chira
cac chit lam 6n dinh thich hop hodc céc chét lam tang do hoa tan ctia hgp chit dé cho

phép diéu ché dung dich ndng d9 cao.

Duoc phim ciing ¢ thé dugc bao ché & dang ché phdm tac dung cham. Céc ché
pham hoat tinh kéo dai niy c6 thé duge dung bing cach cdy (vi du, dudi da hodc trong
co) hodic bang céach tiém trong co. Do d6, vi dy, cdc hop chét c6 thé dugc bao ché bing
cac vat liéu polyme thich hop hoac vét li¢u ky nudc (vi du, 1a nhil twong trong dau
thich hgp) hodc nhya trao ddi ion, hodc 1 cac dan xuét hoa tan kém, vi du, mubi hoa

tan kém.

Péi véi viée ding qua dudng miéng hodc dudi ludi, cac ché pham c6 thé c6 dang
vién nén, vién thubc hinh thoi, keo thube, hoic gel dugc bao ché theo phuong phéap
thong thudng. Céc ché phim nay co thé bao gdm thanh phan hoat tinh trén co s& dugc

tao mui nhu sucroza, cdy keo hodc tragacanth.

Dugc phdm con ¢ thé duge bao ché trong céc ché phdm dung trong truc trang
nhu vién dan hoac dung dich thut khi bi tiéu, vi du, chtra cic bazo chua thubc dan

truyén thong nhu bo cacao, polyetylen glycol, hodc cac glyxerit khac.

Dugc phim c6 thé duoce ding cuc b, tic 1a bang cach dung khong cho toan than.
Diéu nay bao gdm ding hop chit cta sang ché & bén ngoai biéu bi hodc khoang miéng
va nhd giot hop chit vao tai, mét hodc miii, sao cho hop chit vé co ban khong di vao
dong méau. Ngugce lai, cach dung cho toan than chi cach ding qua dudng miéng, trong

tinh mach, trong mang bung va trong co.
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Céc duge phim thich hop dé ding tai chd bao gdm cac ché phdm 1éng hozc ban
16ng thich hop cho sy thim qua da vao vi tri viém nhu gel, dau xoa bop, nude thom,
kem, m& hoac bot nhio, va giot thich hop dé dung cho mét, tai hodc miii. Dé dung tai
chd, thanh phan hoat tinh c6 thé c6 ham luong ndm trong khoang tir 0,001% dén 10%
trong luong/trong luong, vi du, nim trong khoang tir 1% dén 2% trong lugng cia ché
pham. Tuy nhién, duoc phim nay c6 thé bao gdm dén 10% trong luong/trong lugng,
nhu tdt hon 12 s& bao gdm it hon 5% trong lugng/trong lugng, t6t hon nita 1 ndm trong

khoang tir 0,1% dén 1% trong luong/trong lugng cua ché pham.

Duoc phém dé dung béng cach hit dugc phan phéi thuén loi tr khi cu bom, khén
dap u6t dugc tao ap trong 6ng phun hodc cac phuong tién truyén thong khac dé phan
phéi phun sol khi. Khin dap uét duge tao ap cb thé bao gdm nhién liéu day khi thich
hop nhu diclodiflometan, tricloflometan, diclotetrafloetan, cacbon dioxit hodc khi
thich hop khac. Trong truong hop sol khi duoc tao dp, don vi lidu dung c6 thé duoc
x4c dinh bing cach cung cép van dé phan phéi lwong dugc dinh lugng. Theo cach
khac, dé dung bang cach hit hoic bom vao, dugc phdm c6 thé ¢ dang ché phim bot
khd, vi du, hdn hop bot ctia hop chit va bazo bot thich hop nhu lactoza hodc tinh bot.
Duoc phém ¢6 thé dugc trinh bay ¢ dang lidu dung don vi, vi duy, trong vién nang, v
dan, gelatin hodc tii nhom ma tir d6 bot co thé duoc dung véi sy hd tro clia miy xo6ng

hodc khi cu bom.

Phai hiéu rang ngoai cic thanh phan dugc dé cap cu thé trén ddy, cac hop chét
va ché phdm dugc md ta c6 thé bao gbdm céc chat khac thong thudng trong linh vuc k§
thuat déi v6i loai ché phdm dang noi t&i, vi du, cic ché pham thich hop ding qua

duong miéng c6 thé bao gdom céc chat tao mui.
Ché pham

Hop chét hodc ché phém dugc mo ta co thé phéan phéi trong nang, vi du,
liposome. Hop chét va duoc phdm md ta ciing ¢ thé duoc phan phdi trong hé thong
giai phong ¢6 kiém sodt, hodc hé théng giai phong c6 kiém soat c6 thé duoc dit gin
dich tri li€u. Trong mdt phuong an, co thé st dung bom.

Dugc phdm dugc md ta ciing ¢6 thé chaa thanh phin duoc & dang thich hop dé
dung qua duong miéng, vi dy, vién nén, vién ngdm, vién thudc hinh thoi, huyén phu
trong nudc hoac dau, bot phén tan hodc hat, nhil twong, nang cimg hodc mém, hodc
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sird hodc cdn ngot. Cac ché phdm dung qua duong miéng tiy y dugc bao ché theo
phuong phap da biét, va cac ché phim nay c6 thé chtra mdt hoic nhiéu chit dugc chon
tr nhém gém chét tao ngot, chét tao vi, chit tao mau va chit bao quan dé tao ra ché
phdm dep mat va chép nhan dugc vé dugce hoc. Cac vién nén chta thanh phén hoat
tinh trong hdn hop véi cic td duge duoc dung khong ddc ma thich hop cho san xuét
vién nén. Cac t4 dugc nay co thé, vi du, 1a céc chét pha lodng tro, nhu canxi cacbonat,
natri cacbonat, lactoza, canxi phosphat hodc natri phosphat; chét tao hat va phan ra
nhu xenluloza vi tinh thé, natri crosscarmelloza, tinh bot, hodc axit alginic; chét lién
két, vi duy, tinh bot, gelatin, polyvinyl-pyrolidon hodc acacia, va chét boi tron, vi du,
magie stearat, axit stearic hodc dé talcda talc. Cac vién nén co thé khong duogc boc
hodc duoc boc bé‘mg cac k¥ thuat da biét dé giéu di vi cua thudc hodc lam cham su
phén 1 va hip thu trong duong da day-rudt va tir do tao ra hoat tinh kéo dai trong
khoang thoi gian lau hon. Vi dy, nguyén li€u gidu vi hoa tan trong nudc nhu
hydroxypropylmetyl xenluloza hodc hydroxypropylxenluloza, hodc nguyén liéu kéo
dai thoi gian phan rd nhu etyl xenluloza, hodc xenluloza axetat butyrat c6 thé dugc sir
dung khi phu hop. Céc ché phdm dung qua duong miéng cling 6 thé duoc bao ché
thanh cac vién nang gelatin cing, trong d6 thanh phan hoat tinh dugc tron v6i chét pha
loding tro, vi du, canxi cacbonat, canxi phosphat hodc cao lanh, hodc 1a cac vién nang
gelatin mém, trong d6 thanh phan hoat tinh dugc tron véi chét mang hoa tan trong
nudce nhu polyetylenglycol hodc moéi truong dau, vi du, dau lac, parafin 1éng hoic dau

oliu.

Huyén phu trong nude chira vat li¢u hoat tinh trong hdn hop véi cic ta dugce
thich hop cho san xudt huyén phi trong nude. Cac ta duge ndy 1a cac chét tao huyén
phu, vi du, natri carboxymetylxenluloza, metylxenluloza, hydroxypropylmetyl-
xenluloza, natri alginat, polyvinyl-pyrolidon, gdm tragacanth va gdm acacia; cac chét
phan tan hodc tao uét co thé 1a phosphatit xay ra tu nhién, vi du, lecithin, hodc cac san
phidm cd dic clia alkylen oxit véi cac axit béo, vi du, polyoxyetylen stearat, hodc céc
san phim ngung tu cla etylen oxit véi rugu béo mach dai, vi du, heptadecaetylen-
oxycetanol, hodc san pham ¢ dic ctia etylen oxit v6i este thanh phan duge dan XUt tir
cac axit béo va hexitol nhu polyoxyetylen sorbitol monooleat, hodc san pham ngung tu
cua etylen oxit véi este thanh phin dugc din xuét tir céc axit béo va cac hexitol

anhydrit, vi du, polyetylen sorbitan monooleat. Huyén phu trong nuéc cling ¢6 thé

-73-



22900

chira mot hodc nhiéu chat bao quan, vi dy, etyl, hodc n-propyl p-hydroxybenzoat, mot
hoidc nhiéu chat tao mau, mot hodc nhiéu chat tao vi, va mot hodc nhiéu chét tao ngot,

nhu sucroza, sacarin hodc aspartam.

Chéit mang dugc dung thich hop bao gdm chat pha lodng tro hogc chét don,
nude va cac dung moi hitu co khac nhau. Dugc phim c6 thé, néu mubn, chira cic
thanh phﬁn bd sung nhu chit tao mui, chét lién két, ta duoc va tuong tu. Do do, dé
dung qua dudng miéng, cac vién nén chtra cic td duge khic nhau, vi dy, axit xitric ¢6
thé duoc st dung cung véi cac chét phan ra khac nhau nhu tinh bot, axit alginic va céc
silicat phtrc hop nhit dinh va v6i cac chit lién két nhu sucroza, gelatin va acacia.
Ngoai ra, cac chét boi tron nhu magie stearat, natri lauryl sulfat va da talc thudng hitu
ich cho muc dich tao vién nén. Cac ché pham ran cung loai cling c6 thé duoc sir dung
trong cac vién nang gelatin mém hoic cung. Do d9, cac vt liéu duoc uu tién, bao gém
lactoza hodc dudng sita va polyetylen glycol trong luong phan tr cao. Khi huyén phu
trong nudc hodc con ngot thich hgp cho dudng udng, hop chét hoat tinh trong d6 ¢6
thé duoc két hop vai céc chét tao ngot hoac chét tao mui khéac nhau, chét tao mau hoic
chét nhudm, va néu mubn, chét nhii héa hodc chét tao huyén phil cling véi cic chét pha

loang nhu nude, etanol, propylen glycol, glyxerin, hodc hon hop ctia ching.

Huyén phu dau ¢ thé dugc bao ché bang cich tao huyén phu cho hop chét hoat
tinh trong dau thuc vat, vi du, dau lac, dAu 6 liu, diu hat vung hodc dau dira, hoic
trong dau khoang nhu parafin 1ong. Huyén phi du c6 thé chua chat 1am dic, vi du,
sap ong, parafin cung hodc ruou xetyl. Cac chét tao ngot nhu cac chét néu trén, va cic
chét tao mui c6 thé duoc bd sung dé tao ra ché phdm dung qua duong miéng chap
nhan duge. Cac ché phidm nay c6 thé dugc bao quan bing cach bd sung chét chéng

oxy héa nhu hydroxyanisol butyl hoa hogc alpha-tocopherol.

Bot phan tan va hat thich hop dé diéu ché huyén phu trong nudc bing su bd
sung nudc tao ra thanh phan hoat tinh trong hdn hop véi chét phan tan hodc lam uét,
chét tao huyén phu va mot hodc nhiéu chit bao quéan. Chét phéan tan hodc lam w6t thich
hop Vé chét tao huyén phu dugc minh hoa b%mg c4c chét néu trén. Céc ta duogc bd
sung, vi du, chit lam ngot, chét tao mui va chét tao mau, cling c6 thé tdn tai. Céc ché
phim néy ¢6 thé dugc bao quan bang su bd sung chit chéng oxy héa nhu axit

ascorbic.
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Céc dugc pham ciing ¢ thé & dang nhil tuong dau trong nude. Pha dau co thé
dau thuc vat, vi du, ddu 6liu hoic dau lac, hodc dau khoang, vi du, parafin 1ong hodc
hdn hop cia ching. Céc chit nhii hoa thich hop c6 thé 1 cac phosphatit xay ra tu
nhién, vi du, lecithin dau dau nanh, va este hoic este thanh phﬁn duoc dan xuét tir cac
axit béo va céac hexitol anhydrit, vi du, sorbitan monooleat, va san phdm ngung tu clia
este thanh phan nay véi etylen oxit, vi du, polyoxyetylen sorbitan monooleat. Nhil
tuong cling co thé chaa céc chit tao ngot, chét tao mui, chat din xuét va cac chit

chdng oxy hoéa.

Sird va cdn ngot co thé dugc bao ché véi cac chét tao ngot, vi du, glyxerol,
propylen glycol, sorbitol hodc sucroza. Cac ché pham nay cling c6 thé chira chat 1am

diu tinh viém, chat bdo quan, chat tao mui va chat tao mau, chat chong oxy hoa.

Céac dugc phdm c6 thé & dang dung dich chira nudce tiém duge vo tring. Trong
cac chat mang dugc dung va cac dung mdi ma co thé duocduge st dung 1a nude, dung
dich Ringer va dung dich natri clorua ding truong. Ché pham tiém vo triing cling c6
thé 1a vi nhil twong dau trong nude tiém dugce v trung, trong d6 thanh phan hoat tinh
dugc hoa tan trong pha dau. Vi du, thanh phén hoat tinh c6 thé dugc héa tan dau tién
trong hdn hop cta dau dau nanh va lecithin. Sau do6, dung dich dau duogc dua vao nudc
va hdn hop glyxerol va dugc xtr Iy dé tao thanh vi nhil twong. Dung dich tiém hodc vi
huyén phu ciing c6 thé duoc dua vao dong mau cua d6i twong bang cach tiém mili tiém
16n tai chd. Theo cach khac, c6 thé thuan loi dung dung dich hodc vi huyén phu theo
céch sao cho duy tri dugc nong do tudn hoan ¢b dinh cua hop chét tic thoi. Dé duy tri
ndng do6 cb dinh, thiét bi phan phdi trong tinh mach lién tuc c¢6 thé dugcduoc str dung.
Vi du vé thiét bi nay 1a bom trong tinh mach Deltec CADD-PLUS™ model 5400.
Duoc phdm c6 thé & dang huyén phu trong nuéc hodc dau tiém vo tring dé ding trong
co va du6i da. Huyén phi nay c6 thé duge bao ché theo k¥ thuét da biét bang cach st
dung céc chat phan tan hodc lam w6t thich hop ma dugc néu trén day. Ngoai ra, ché
pham huyén phti tiém vo tring ciing ¢6 thé 1a dung dich tiém vo tring hodc huyén phu
trong chat pha lodng hodc dung moi khong doc dugc dung trong duong ti€u hoa, vi du,
dung dich trong 1,3-butan diol. Ngoai ra, dau vo trung, khong bay hoi thuong dugc st
dung lam dung mdi hodc mdi truong tao huyén phu. Vi muc dich nay, dau khong bay
hoi vi ngot diu c6 thé dugcduge st dung bao gdm mono hodc diglyxerit tbng hop.
Ngoai ra, cac axit béo nhu axit oleic duoc sir dung trong ché phim tiém.
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Ngoai ra, dugc phém cling c6 thé duoc dung ¢ dang thudc dan dé dua thube vao
truc trang. Cac ché phém nay co thé duoc diéu ché béng cach tron thanh phﬁn hoat tinh
véi ta duge khong kich mg thich hop ma ¢ thé rén tai nhiét d6 binh thudng, nhung &
thé 16ng tai nhiét do trong truc trang va do d6 s& tan chay trong truc trang dé giai
phong thude. Cac nguyén liéu nay bao gdm bo cacao, gelatin glyxerinat hoa va dau
thuc vat hydro hoéa, hdn hop cta cic polyetylen glycol c6 trong luong phan tir khac

nhau va este cua axit béo chtra polyetylen glycol.

Dé dung tai chd, kem, m&, chét dong, dung dich hodc huyén phu, v.v., chita hgp
chét hodc ché phim theo sang ché cé thé dugc str dung. Nhu duge st dung trong ban

md ta nay, cach dung tai cho c6 thé bao gbm nudc xuc migng va thudc xtc hong.

Dugc phim c6 thé duoc ding & dang trong mili thong qua su sir dung tai chd
phuong tién va thiét bi phan phéi trong miii thich hgp, hodc thong qua dudong qua da,
str dung cac miéng dép da qua da. Dé duogc dung & dang hé thdng phan phéi ap da, su

dung lidu dung tit nhién sé& lién tuc thay vi gidn doan trong subt ché do liéu dung.

Ché phém c6 thé tdn tai thuén tién & dang liéu ding don vi va c6 thé dugc diéu
ché bing phuong phap bat ky da biét trong linh vuc duoc phim. Tét ca céc phuong
phap bao gdm budc két hop hop chét theo sang ché hodc mudi duge dung, este, tién
dugc chit hodc solvat ctia chung ("thanh phén hoat tinh") véi chit mang ma cu thanh
mot hodc nhiéu thanh phén phu trg. Nhin chung, ché phém duocduoc bao ché béng
cach két hop dong déu va mat thiét thanh phan hoat tinh v&i chat mang léng hozc chat
mang rin dugc chia min hodc ca hai va sau do, néu can, dinh hinh san phém thanh ché

phdm mong muon.
Dang liéu dung

Dugc phdm co thé, vi du, & dang thich hop dé dung qua duong miéng nhu vién
nén, vién nang, vién tron, bot, ché pham giai phong cham, dung dich, huyén phu, dé
tiém ngoai duong ti€u hoa nhu dung dich vo trung, huyén phu hodc nhii twong, de
dung tai chd nhu thube m& hoic kem hoic dé dung duong truc trang nhu vién dan.
Dugc phim c6 thé & dang lidu ding don vi dé ding lidu dung chinh x4c. Dugc pham
c6 thé bao gém chit mang hodc t& duge thong thudng va hop chit theo sang ché lam
thanh phén hoat tinh. Ngoai ra, n6 c6 thé bao gom cac chét y hoc hodc duoc chét khéc,

chat mang, ta4 duoc, vv..
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Dang dung ngoai dugc tiéu hoa vi du bao gdm dung dich hodc huyén phu chira
thanh phén hoat tinh trong dung dich trong nudc vo tring, vi du, dung dich propylen
glycol hodc dextroza trong nudc. Cac dang lidu ding nay c6 thé duge dém thich hop,

néu muodn.
Liéu lugng

Luong dugce phém duoc dung th nhét s& phu thudc vao dong vét cd va duogc
didu tri. Trong cac trudng hop trong d6 duge phdm duge ding cho ngudi, lidu ding
hang ngay thuong s& duoc quyét dinh boi bac s§ ké don véi lidu dung thuong thay doi
theo tudi, gidi tinh, ché do an, thé trong, sitc khoe chung va dap ung ciia ddi tuong,
muc do nghi€ém trong cda céc triu ching, chi dinh chinh xac hodc bénh ly duoc diéu
tri, thoi gian dung, duong ding, su ling dong cta ché phdm, tbc do bai tiét, hdn hop
thude, va quyét dinh cia bac s§ ké don. Ngoai ra, dudong ding c6 thé thay doi ty theo
tinh trang va muc do nghiém trong ciia né. Tt hon 13, duge pham & dang lidu dung
don vi. O dang ndy, ché phim duoc chia nho thanh céc lidu ding don vi chtra cac
lugng phu hop cua thanh ph?m hoat tinh, vi du, lugng hitu hi¢u dé dat dugcdugc muc
dich mong mudn. Su quyét dinh vé lidu ding pht hop cho mot tinh hudng cu thé nam
trong pham vi cua tinh trang k¥ thuat. Thong thuong, su didu tri dugc bit dau véi cac
lidu dung nhé hon va it hon lidu lugng t8i vu cta hop chit. Sau do, litu ding duogc
tang 1én céc lugng nho cho dén khi tac dung t8i uu theo cac tinh huéng dat dugc. Dé
thudn tién, tong lidu dung hang ngay c6 thé dugc chia va duoc dung theo cic phén
trong sudt ca ngay néu mudn. Luong va tdn xuit ding cac hop chét dugc mo ta trong
ban mo ta nay, va néu c6 thé 1a cac chét tri liéu khac va/hodc lidu phép khéc, s& duogc
didu chinh theo quyét dinh ctia bac s§ theo dai trén co s& can nhic cic yéu to nhu da
néu trén. Do d6, luong duoc phdm duoc ding c6 thé thay ddi nhiéu. Lugng dung c6
thé xay ra & luong ndm trong khoang tir 0,001mg/kg cin ning dén khoang 100mg/kg
can ning trén ngay (dugc dung trong cac liéu lugng don hodc chia nhé), tot hon nira 12
it nhat khoang 0,1mg/kg cAn ning trén ngay. Lidu dung tri lidu cu thé ¢ thé bao gdm,
vi dy, tor khoang 0,01mg dén khoang 7000mg hop chéat, va tét hon 12 bao gém, vi du,
tir khoang 0,05mg dén khoang 2500mg. Lwong hop chét hoat tinh trong lidu ding don
vi clia ché phdm c6 thé duoc thay dbi hodc didu chinh tir khoang 0,1mg dén 1000mg,
t5t hon 1a tir khoang 1mg dén 300mg, t6t hon nita Ia 10mg dén 200mg, theo céach ap
dung cu thé. Trong mot sb trudng hop, mirc lidu dung dudi gi6i han duéi ctia khoang
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néu trén c6 thé du hon, trong khi trong céc trudng hop khac céc lidu lvong 16n hon ¢6
thé duoc str dung ma khong gay ra tic dung phu c6 hai bit ky, vi du, bing céch chia
cac lidu ding 16n hon thanh céc lidu dung nhé dé dung trong sudt ca ngay. Luong
dugc dung s& phu thudce va tri s6 ICso cu thé ctia hop chét duoc sir dung. Trong céc ap
dung két hop trong d6 hop chét khong phai 1a lidu phép duy nhét, c6 thé dung cac

lwong it hon ctia hgp chit ma van ¢ tic dung tri liéu hodc phong ngira.
Liéu phap phéi hop

Céc hop chit dugc mo ta trong badn mod ta nay hodc mudi duge dung, solvat,
chét da hinh, este, chit hd bién hoic tién duoc chét cia ching co thé duoc dung lam
liéu phap duy nhit. Cac hop chit dugc md ta trong ban mé ta nay hodc mudi duoc
dung, solvat, chit da hinh, este, chit hd bién hodc tién duoc chit cia ching ciing c6

thé duge dung phdi hop véi cac lidu phéap khac.

Vi duy, tinh hi€u qua tri liéu cia mdt trong s6 cac hop chit duoc mé ta trong ban
mo ta ndy co thé dugc ting cudng bang cach ding chét phu tro (tic 13, ban than chét
phu tr¢o chi co logi ich tri liéu ti thiéu, nhung phéi hop vai chét tri liéu khac, téng loi
ich tri liéu dugc tang cuong). Hodac, vi du, loi ich ma dbi tuong dat dugc co thé duoc
tang 1én bang cach dung mét trong sé cac hop chit duoc mo ta trong ban md ta nay voi
chat tri liéu khéc (bao gdm ché do tri liéu) ma ciing ¢6 loi ich tri liéu. Vi dy, trong diéu
tri bénh ght bao gdm ding mot trong sd cac hop chit duoc mé ta trong ban md ta nay,
loi ich tri li€u tang c6 thé dat duoc béng cach cung cép cho dbi tuong chét tri liéu khéc
cho bénh gut. Hodc, vi du, néu mot trong sb céc tac dung phu ma dbi twong gdp phai
sau khi diing mot trong s6 cac hop chét duoc mé ta trong ban mé ta nay 14 non, thi c6
thé pht hop khi ding chit chéng ndn phéi hop véi hop chit d6. Hodc, liéu phap hoic
céc liéu phap bd sung c6 thé bao gém, nhung khong chi giéi han &, liéu phap vat 1y,
liéu phap tAm ly, lidu phap xa tri, sir dung cdc gac cho ving bi bénh, nghi ngoi, ché do
an thay doi va twong tu. Bit ké bénh, chimg rdi loan hodc tinh trang duoc didu tri, tong
loi ich ma d6i twong nhan duge ¢ thé 1a sy bd sung cta hai liéu phéap hodc cac chat tri

liéu hodc dbi tuong c6 thé nhan duoc loi ich tong hop.

Trong cac trudong hop trong dé cic hop chit duge md ta trong ban md ta niy
duge ding phdi hop véi céc chét tri liéu khac, céc hop chét duge md ta trong ban mo

ta nay khong can duge dung trong cuing duge pham nhu céc chat tri liéu khéc, va duge
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dung bang dudng khéc nhau. Vi du, hop chéit/ché pham c6 thé duge ding bing dudng
ubng dé tao ra va duy tri mirc hop chit/ché pham tbt trong mau, trong khi chét tri liéu
khac c6 thé dugc ding trong tinh mach. Do d6, c4c hop chit duoc mé ta trong ban mod
ta nay c6 thé ding dong thoi (vi du, vé co ban dong thoi hodc trong cing ban tudng
thuét diéu tri), tiép theo nhau hodc dugc dinh lugng riéng biét vdi cac chét tri liéu
khéc. Viéc ding ban dau c6 thé duoc thuc hién theo cac ban tuong thuét duge thiét 1ap
da biét trong tinh trang k¥ thuat, va sau do, dua trén cac tdc dung quan sat duoc,
phuong thire dung va thoi gian dung c6 thé duoc thay ddi boi bac s§ ¢6 trinh do trong

linh vuec.

Su lya chon hop chét va chét tri liéu cu thé se tlly thudc vao su chin doan cia
béc sy theo doi va quyét dinh cta ho vé tinh trang cua dbi tuong va phac dd diéu tri
phtt hop. Trong mot s phuong an, chit bd sung 14 chit te ché URAT 1, chét tre ché
xanthin oxidaza, xanthin dehydrogenaza, chét Gc ché xanthin oxidoreductaza, chat (rc
ché purin nucleosit phosphorylaza (PNP), chit (rc ché chit van chuyén axit uric, chét
trc ché chit vén chuyén glucoza (GLUT), chét e ché GLUT-9, ho chit mang hoa tan
2 (tao thuan loi cho su van chuyén glucoza), chét (e ché thanh vién 9 (SLC2A9), chat
e ché chat van chuyén anion hitu co (OAT), chit tc ché OAT-4, hoic hdn hop cta
ching. Trong céac trudng hop nhét dinh, URAT 1 14 chét trao ddi ion ma lam trung
gian cho su van chuyén urat. Trong céc trudng hop nhat dinh, URAT I lam trung gian
cho su van chuyén urat trong tiéu quan & gin dau. Trong céc truong hop nhét dinh,
URAT I trao d6i urat trong tiéu quan & gdn dau déi voi lactat va nicotinat. Trong cac
truong hop nhit dinh, xanthin oxidaza oxy hoa hypoxanthin thanh xanthin, va tiép tuc
thanh axit uric. Trong cac trudng hop nhat dinh, xanthin dehydrogenaza lam xuc tac
cho su bién dbi cta xanthin, NAD", va HoO thanh urat, NADH, va H*. Trong mot sb
phuong 4n, chit bd sung Ia allopurinol, febuxostat (axit 2-(3-xyano-4-
isobutoxyphenyl)-4-metyl-1,3-thiazole-5-carboxylic), FYX-051 (4-(5-pyridin-4-yl-1H-
[1,2,4]triazol-3-yl)pyridin-2-carbonitril), probenecid, sulfinpyrazon, benzbromaron,
axetaminophen, steroit, chit khang viém khong steroit (NSAIDs), hocmon
adrenocorticotropic (ACTH), colchicin, glucorticoid, adrogen, chét e ché cox-2, chat
chi van PPAR, naproxen, sevelamer, sibutmain, troglitazone, proglitazon, chit lam
giam axit uric khéc, losartan, axit fibric, benziodaron, salisylat, anlodipin, vitamin C,

hozc hdn hgp clia ching.
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Febuxostat FYX-051

Bénh

Puogc boc 16 & ddy 1a cac phuong phap didu tri bénh & ddi twong méc bénh bao
gdm budc cho dbi tuong nay ding mdt lugng hitu hiéu hop chét duoc boc 16 hoidc

mudi duogc dung, solvat, chét da hinh, chéit hd bién hodc tién dugc chét cua ching.

Ngoai ra, dugc boc 16 ¢ day la cac phuong phap ngin hodc tri hodn sy bét dau
ctia bénh & ddi twong ¢6 nguy co phat trién bénh nay bao gdm cho ddi tugng ding mot
lwong hitu hiéu dé ngin nglra hodc tri hoan su khéi phat ctia bénh, ché phim chuaa hop
chét duoc boc 10, mudi duoc dung, solvat, chét da hinh, este, hd bién, hodc tién duoc

chat cua chung.

Tiép tuc, duge boc 16 & day 1a cac phwong phap dé phong nglra hodc didu tri
bénh hodc chung rdi loan trong dé mirc axit uric bét thudong doéng mot vai trd quan
trong bao gém, khong chi giéi han &: ching ting axit uric trong mau, bénh ght, viém
khép do gut, viém khdp do viém, bénh than, bénh so6i than (séi than), viém khép, ling
dong céc tinh thé urat trong khép, séi niéu (su tao thanh séi trong duong niéu), ling
dong ctia cic tinh thé urat trong nhu md than, hdi chimg Lesch-Nyhan, hoi ching
Kelley-Seegmiller, bénh gut cép tinh, bénh gut két hon, suy thén, hoac hdn hop cua
ching & ngudi hodc dong vat co v khac. Cac phuong phép duoc boc 10 mé rong dén
su st dung va dén su st dung hop chit dé san xuét thudc dé diéu tri cac bénh hoic
chtng rdi loan. Hon nita, cac phuong phép dugc boc 10 mé rong dén viéc cho ngudi
dung mot lugng hitu hiéu hop chét duoc boc 16 dé diéu tri bénh hoic ching rdi loan

bt ky.

Céc dbi twong ma c6 thé dugc didu tri bang hop chét duoc mb ta trong ban md
ta nay, hodc mudi duoge dung, este, tién duoc chét, solvat, hydrat hodc dAn xuét cta cac
hop chét nay, theo cic phuong phap dugc boc 1§ & day bao gdm, vi du, cac ddi tugng
ma duoc chin doan mic bénh gat, viém khép do git, viém khép do viém, bénh thén,
bénh s6i than (soi than), viém khép, ling dong cic tinh thé urat trong khdp, séi niéu

(su tao thanh sdi trong dudng niéu), ling dong cia cac tinh thé urat trong nhu mo thén,
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hoi chitng Lesch-Nyhan, hoi ching Kelley-Seegmiller, bénh giit cap tinh, bénh git két

hon, suy than, hodc hdn hgp ctia chung.

Trong mot sd phuong 4n, d6i twong c6 mic axit uric bét thuong duge ding mot
lwong it nhat mot hop chét dugce boc 16 di dé didu bién muc axit uric bat thuong (vi
du, t6i mic chdp nhan duoc trong y hoc). Trong mot s6 phuong an, dbi tugng duoc
didu tri bing hop chit duogc boc 19 thé hién mic axit uric bat thudong, trong d6 mic
axit uric trong mau vuot qua ngudng dugc chép nhan vé y hoc (tc 13, chiing ting axit
uric trong mau). Trong mot s6 phuong 4n, ca nhan dugc didu tri bing cac hop chit
dugc bdc 10 thé hién muc axit uric bét thuong, trong d6 mtrc axit uric trong mau vuot
qué 360pmol/L (6mg/dL) dbi véi déi twong nit gi6i hodc 400pmol/L (6,8mg/dL) doi
v6i dbi tuong nam gidi. Trong mot sd phuong 4n, dbi tuong duoc didu tri bang céc
hop chit dugc boc 16 thé hién muc axit uric bat thuong, trong d6 mirc axit uric trong
nude tiéu vuot qua khoang cho phép (tire 1a ching c6 Qué nhiéu axit uric trong nudc
tiéu). Trong mot sd phuong an, d6i tuong duogc diéu tri béng cac hop chit dugc bdc 10
thé hién muc axit uric bt thuong trong d6 muc axit uric trong nudc tiéu vuot qua

800meg/ngdy (& déi tuong nam gioi) va 16n hon 750mg/ngay (& ddi tugng nit gidi).

Trong mdt s phuong an, dbi tuong duoc diéu tri bang cac hop chit duoc boc 19
(1) thé hién mirc axit uric bét thudong va (2) mic chimg r6i loan tim mach. Trong mot
sb phuong an, dbi tuong duogc diéu tri bé‘mg cac hop chit duogc bdc 10 (1) thé hién murc
axit uric bat thudong, va (2) méc chiing phinh mach; co thit; ching vita xo dong mach;
bénh dot quy; bénh mach ndo; suy tim sung huyét; bénh dong mach vanh; va/hodc
nhoi mau co tim. Trong mot sb phuong én, d6i twong duge diéu tri bé‘mg cach hop chét
duge boc 16 (1) thé hién mirc axit uric bét thuong, va (2) thé hién (a) mirc protein phan
tmg ¢ (CRP) trén khoang 3mg/L; (b) mic homoxystein trén khoang 15,9mmol/L; (c)
mitc LDL trén khoang 160mg/dL; (d) mc HDL dudi khoang 40mg/dL; va/hodc (e)

mitc creatinin trong huyét thanh trén khoang 1,5mg/dL.

Trong mot s phuong 4n, ddi twong duoc diéu tri béng cac hop chat duogc boc 10
(1) thé hién mic axit uric bét thuong, va (2) mic bénh dai théo duong. Trong mot s6
phuong an, dbi tuong duge didu tri bang cac hop chit duoc boc 16 (1) thé hién mic
axit uric bat thuong, va (2) méc bénh dai thio duong typ I. Trong mdt s6 phuong 4n,

ddi tuong dugce didu tri béng cac hop chat dugc bdc 10 (1) thé hién murc axit uric bét
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thuong, va (2) mic bénh dai thao duong typ II. Trong mot sd phuong 4n, d6i tuong
duoc diéu tri béng cac hop chét dugce boc 16 (1) thé hién muc axit uric bét thuong, va
(2) mac chiing mAt té bao beta clia cac tiéu dao ciia Langerhans trong tuyén tuy. Trong
mot sd phuong an, dbi tuong dugce diéu tri béng cac hop chat duoc boc 16 (1) thé hién
muc axit uric bat thuong, va (2) mic tinh khang insulin va/hodc tinh nhay insulin
giam. Trong mot s6 phuong 4n, ddi tugng dugce diéu tri bing cac hop chét dugc boc 19
(1) thé hién mtc axit uric bét thuong, va (2) thé hién (a) muc glucoza trong huyét
thanh ltc do61 > 126mg/dL; (b) mtc glucoza trong huyét thanh > 200mg/dL hai gid sau
th@r nghiém dung nap glucoza; va/hodc (c) cac tri¢u ching cia chimg ting dudng

huyét va mic glucoza trong huyét thanh thudng xuyén > 200mg/dL (11,1mmol/l).

Trong mot s6 phuong 4n, dbi twong duoc diéu tri bang céc hop chét dugc boc 16
(1) thé hién mc axit uric bit thuong, va (2) mic hoi chimg chuyén héa. Trong mot s6
phuong an, déi teong duoc diéu tri bang cac hop chét duoc boc 10 (1) thé hién muc
axit uric bat thuong, va (2) méc (a) tiéu duong, dung nap glucoza suy giam va/hodc
khang insulin, (b) it nhét hai trong s6 (i) huyét ap: > 140/90mmHg; (ii) rdi loan chuyén
héa m& mau: triglyxerit (TG): > 1,695mmol/L va lipoprotein cholesteol ty trong cao
(HDL-C) < 0,9mmol/L (nam gi6i), < 1,0mmol/L (nt gi6i); (iii) béo phi vong bung: ty
1 gitta eo va mong > 0,90 (nam gidi); > 0,85 (nit gidi), va/hodc chi sb trong luong co
thé > 30kg/m2; va (iv) albumin ni¢u: ty I¢ bai tiét albumin trong nudc tiéu >
20mg/phit hoic ty 1& gitra albumin:creatinin > 30mg/g. Trong mot sb phuong 4n, d6i
trong duoc didu tri bing céc hop chit duge boc 1§ (1) thé hign muc axit uric bét
thuong, va (2) méc tinh khang insulin (ttre 1a, 25% tri sé insulin luc doi trong sb cac
d6i tugng khong bi bénh déi thao dudng) va (b) it nhét hai trong s6 (i) béo phi vong
bung: vong eo > 94cm (nam gidi), > 80cm (nit gidi); (ii) rdi loan m& mau: TG >
2mmol/L va/hoic HDL-C < Immol/L hodc duoc diéu tri ching r6i loan m& mau; (iii)
tang huyét ap: huyét 4p > 140/90mmHg hodc thubc chdng ting huyét ap; va (iv) duong
huyét lac d6i > 6,1mmol/L. Trong mdt s6 phuong 4n, dbi twong duge diéu tri bang cac
hop chét duoc bae 16 (1) thé hién muc axit uric bat thudng, va (2) thé hién it nhét ba
trong sb (a) vong eo ting dan: Nam gi6i > 40 inch (40x2,54 cm) (nam) va > 35 inch
(35x2,54 cm)(nit); (b) triglyxerit ting cao: > 150mg/dL; (¢) HDL giam: < 40mg/dL
(nam) va < 50mg/dL (nft); (d) huyét 4p tang cao: > 130/85mm Hg hodc sir dung thude
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tri tang huyét ap; va (e) glucoza lic do6i ting cao: >100mg/dL (5,6mmol/L) hodc st
dung thubc tri chimg tang dudong huyét.

Trong mot sd phuong 4n, ddi twong duoc didu tri bang cac hop chét duogc boc 16 (1)
thé hién mtc axit uric bat thuong, va (2) méc bénh than hoic suy than. Trong mot
s& phuong an, d6i tuong dugc didu tri bang céc hop chét duoc boc 16 (1) thé hién
murc axit uric bt thuong, va (2) thé hién ching giam ni€u (sén xult nudc tiéu
giam). Trong mot sd phuong an, d6i tugng duoc didu tri bing cac hop chat dugc
boc 16 (1) thé hién mirc axit uric bt thuong, va (2) tao ra it hon 400mL nuéc tiéu
trén ngady (nguoi 1on), tao ra it hon 0,5mL/kg/gio nude tiéu (tré em), hodc tao ra it

hon 1mL/kg/h nudc tiéu (tré so sinh).
Axit uric

Trong cac trudong hop nhit dinh, cac purin (adenin, guanin), dugc dan Xuét tir
thrc dn hodc chu ky md (cac nucleotit té bao trai qua chu ky lién tuc), duoc di hoa
trong co thé nguoi thanh san pham oxy hoa cudi cung, axit uric. Trong cac vi du nhét
dinh, guanin dugc oxy héa thanh xanthin, xanthin tiép tuc duoc oxy héa thanh axit uric
boi hoat tinh ctiia xanthin oxidaza; adenosin duoc bién d6i thanh inosin ma tiép tuc
dugc oxy hoda thanh hypoxanthin. Trong céc trudong hop nhét dinh, xanthin oxidaza
oxy hoa hypoxanthin thanh xanthin, va tiép thuc thanh axit uric. Trong céc truong hop
nhdt dinh, 1d moét phin clia quy trinh ddo ngugc, enzym hypoxanthin guanin
phosphoribosyltransferaza (HGPRT) thu hdi guanin va hypoxanthin.

0O
HN
[
HZN/k\N NN
Guanin HN/[HA/
z\ ,> * =0

L)\/E \> T ‘\)I \> /> / Xanthin Axit uric

Rlboza Rxboza

Adenosin Inosin Hypoxanthin
Trong cac truong hop nhét dinh, dang keto cta axit uric can bang v&i dang enol
ma mét proton tai dd pH sinh Iy dé tao thanh urat. Trong cac trudong hop nhét dinh (vi
du, duéi didu kién huyét thanh (pH 7,4, 37°C)), khodng 98% axit uric dugc ion héa la

mudi urat mononatri. Trong cdc vi du nhat dinh, urat la chat khir manh va chat oxy hoa
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tiém ning. O ngudi, khoang % kha ning chéng oxy hoa ctia huyét thanh bét dau tir axit

uric.
(0]
N
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Axit uric Axit uric Urat

(dang enol)

Trong céc truong hop nhit dinh, hau hét axit uric hoa tan trong méu va chuyén
sang than, noi né dugc bai tiét boi su loc cta cau than va bai tiét éng than. Trong céc
truong hop nhét dinh, phén 16n axit uric duge tai hép thu boi cic dng than. Mot trong
nhitng dac diém dic thu cua hé van chuyén axit uric 1a & chd, mic du hoat dong thuc
ctia chuc nang 6ng than 13 tai hép thu axit uric nhung phan tir vira dugc bai tiét vira
duoc tai hap phu trong sudt duong di ctia n6 qua cdc don vi than. Trong céc truong
hop nhét dinh, su tai hép phu chiém uu thé trong céc doan S1 va S3 cla bng & du gan
va su bai tiét chiém wu thé trong doan S2. Trong céc trudng hop nhit dinh, su van
chuyén hai huéng dan dén c4c thubc tc ché su van chuyén axit uric giam, thay vi tang,
su bai tiét axit uric, tao ra tinh hitu ich tri liéu. Trong cac truong hop nhét dinh, mtc
axit uric binh thuong & nguoi l6n (5,1 +/- 0,93mg/dL) gén v6i giGi han cda tinh hoa
tan urat (~7mg/dL tai nhiét do 37°C), ma tao ra su cén bang urat sinh ly nhe. Trong
céc trudong hop nhét dinh, khodng axit uric binh thudong cho nit giéi 1a gan 1mg/dL
duédi khoang ctiia nam gioi.

Ching tang axit uric trong mau

Trong céac truong hop nhét dinh, ching ting axit uric trong mau dugc dic trung
béi muc axit uric trong mau cao hon binh thuong, kéo dai trong khodng thoi gian dai.
Trong cac truong hop nhit dinh, mic urat trong mau ting c6 thé 1a do sy san xut axit
uric dugce ting cuong (trong khoang tir 10 dén 20%) va/hodc su bai tiét axit uric clia
than giam (trong khoang tir 80 dén 90%). Trong cac trudng hop nhét dinh, nguyén

nhan cua ching tang axit uric c¢6 theé bao gom:
. Béo phi /tdng cén;
« St dung rugu qui muc;

. Hap thu purin trong ché d¢ an qua murc (cdc loai thic an nhu tom, cua, so, hén,

tring c4, so, hat ddu lang, ddu va thit do, dic biét la 6c dong vat, than, long bo, gan);
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. Céc thubc nhét dinh, bao g6m aspirin lidu thép, thubc loi tiéu, niaxin,
xyclosporin, pyrazinamit, ethambutol, mot sé thudc cao huyét ap va mot s lidu phap

hoa hoc chita ung thu va cc chét chin mién dich va gy doc cho té bao.

Tinh trang dic trung, cu thé cac bénh c6 tde dd quay vong té bao cao (vi du, khéi u ac
tinh, bénh bach cdu, u limpho hodc bénh vay nén) va con bao gdm cao huyét ap, chiing
r6i loan hemoglobin, bénh thiéu mau hemolytic, bénh thiéu mau té bao 1iém, cac loai
bénh than, chtung rbi loan ting sinh ty xuong, va ting sinh md bach huyét, ching tang
nang tuyén can giap, bénh than, cac tinh trang lién quan dén khang insulin va bénh dai

thao dudng, va & nhitng nguoi nhan cdy ghép, va bénh tim;

. Thiéu hut enzym di truyén;

. Chuc niang than bat thuong (vi du, chu ky ATP ting, loc urat cla cau than
giam);

. Phoi nhiém chi (chtng nhiém ddc chi hodc “bénh git do nhiém chi”).

Trong céc trudng hop nhét dinh, ching ting axit uric trong méau cé thé khong c6

triéu ching, mic du lién quan dén céc tinh trang sau day:

. Bénh gut;

. Viém khép do gut;

« Séi axit uric trong duong ni¢u (soi ni€u);

. Léing dong axit uric trong mé mém (san urat);

. Léng dong axit uric trong than (bénh than do axit uric);

. Chte nang than suy giam, c6 thé dan dén suy than man va cép tinh.

Bénh gut

Ty 1€ bénh

Ty 1&é mic méi bénh gt ting trong hai thip ky qua. Tai M, cin bénh nay anh

huéng dén 2,7% dan sb & d6 tudi 20 va 16n hon, tong sd trén 5,1 triéu ngudi 16n tai
M§. Bénh gt phd bién & nam gidi nhidu hon nit giéi (3,8% hodc 3,4 triéu dan 6ng so

vGi 1,6% hodc 1,7 triéu phu nit), thudong tdc dong dén nam gidi & do tudi 40 hodc 50

(mac db con dau do gut ¢6 thé xay ra ¢ tudi day thi trong d6 phat hién mirc axit uric
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tang). Nguoi ta dd quan sét thdy su tang ty 18 bénh gut tir 2,9 dén 5,2 trén 1000 trong
khoang thoi gian tir nam 1990 dén 1999, v6i hiu hét ty 1¢ ting xay ra ¢ ddi tuong & do
tudi 65. Con dau do gut thuong phd bién ¢ phu nit sau thoi ky mén kinh. Trong cac
truong hop nhit dinh, bénh ght 1a mot trong sb cac dang viém khép phd bién nhét,
chiém khoang 5% tong s6 cic ca viém khép. Trong céc trudng hop nhét dinh, suy than
va s6i niéu xay ra & 10-18% ddi tuong bi bénh gut va 1a ngudn mic bénh va tir vong

phd bién tir bénh nay.
Nguyén nhan gdy bénh

Trong hau hét cac trudng hop, bénh gut lién quan dén tang axit uric trong mau.
Trong céc trudong hop nhit dinh, dbi twgng mac bénh ght bai tiét axit uric it hon gan
40% so véi cac dbi twong khong bi gut dbi véi bét ky ndng dd urat trong huyét thanh.
Trong cac truong hop nhit dinh, mtc urat ting cho dén khi dat t6i diém bdo hoa.
Trong cac truong hop nhit dinh, su két ta cta céc tinh thé urat xay ra khi dat t6i diém
bao hoa. Trong céac trudong hop nhit dinh, cac chét ling dong hoa rin, két tinh nay (san
urat) hinh thanh trong céc khép va da, gy ra sung khép (viém khép). Trong cac
truong hop nhét dinh, chét ling dong duoc tao ra trong dich khdp (hoat dich) va/hodc
viém mang khép (viém mang hoat dich). Cac vung phd bién cho cic chét ling dong 1a
ngon cai, chan, mét ca chén va tay (cac ving it phd bién hon 14 tai va mat). Trong céc
truong hop nhit dinh, da xung quanh khép bi anh huéng tré nén do va dau khi cham
vao. Trong céc trudng hop nhét dinh, con dau do gut ting vé tan xuét. Trong céc
truong hop nhét dinh, con dau do bénh git cAp tinh gy ra khong dugc didu tri dan dén
ton thuong khép lau dai va mét chirc niang. Trong céc trudng hop nhit dinh, sy ling
dong axit uric trong mo dan dén: chimg viém khép cép tinh, viém khép man tinh, ling
dong tinh thé urat & nhu mé than va bénh s6i niéu. Trong c4c trudng hop nhét dinh, ty
1&6 mic méi bénh viém khép ting 5 14n & cac dbi twong c6 mirc urat trong huyét thanh
ndm trong khoang tir 7 dén 8,9mg/dL va 1én téi 50 lan & d6i tuong c6 muirc urat >
9mg/dL (530pmol/L). Trong cac trudong hop nhit dinh, cac ddi twong méic bénh gut
phat trién chtic nang than khong dy du va bénh than giai doan cudi (tirc 12 “bénh than
do gut). Trong céc trudng hop nhét dinh, bénh than do gut c6 dic diém 12 bénh than k&

man tinh ma dugc thic ddy boi su lang dong urat mononatri trong tily xuong.
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Trong céc trudng hop nhat dinh, bénh git bao gdbm con dau viém khép mot
khép cép tinh, lang dong tinh thé urat trong khdp, lang dong tinh thé urat trong nhu md
than, bénh soi niéu (su tao thanh so6i than trong dudng niéu) va soi than (su tao thanh
soi than). Trong cac truong hop nhét dinh, bénh gt thir phat xay ra & cac dbi tuong
méc bénh ung thu, cu thé 13 bénh ung thu méu, va cac déi twong méc ching rdi loan

mau (vi du, chirng ting hong cau, su di san myeloit, v.v.,).
Triéu ching

Trong cac truong hop nhit dinh, con dau do gat phat trién rat nhanh, thuong
x4y ra ban dau vao budi t6i. Trong céc truong hop nhét dinh, cic triéu ching bao gb6m
dau khop dot ngdt, nghiém trong va vung khop rat mém, sung khép va dd da hodc da
mau tia quanh viung khép. Trong cac trwong hop nhét dinh, con dau thuong kéo dai 5
dén 10 ngay, khong co triéu chung gilta cac dot. Trong cac truong hop nhét dinh, cac
con dau tr¢ nén thuong xuyén hon va co thé kéo dai 1au hon, dic biét néu ching rbi
loan khong dugc kiém soat. Trong cac trudng hop nhét dinh, cdc dot dau lam tén
thuong khép bi tdc dong dan dén cung, sung khép, chuyén dong han ché va/hoic dau
dai ding tir nhe dén vira phai.

Diéu tri

Trong cac trudong hop nhét dinh, bénh gat duoc diéu tri bang cach 1am giam su
san xudt axit uric. Trong cac truong hop nhét dinh, bénh gat dugc didu tri bing cich
lam tang sy bai biét axit uric. Trong céc truong hop nhat dinh, bénh gut duoc diéu tri
béng URAT 1, xanthin oxidaza, xanthin dehydrogenaza, xanthin oxidoreductaza, chét
trc ché purin nucleosit phosphorylaza (PNP), chét trc ché chit van chuyén axit uric
(URAT), chét trc ché chit van chuyén glucoza (GLUT — Glucose Transporter), chét we
ché GLUT-9, ho chit mang hoa tan 2 (tao thuan loi cho chét van chuyén glucoza), chit
Grc ché thanh vién 9 (SLC2A9), chét wc ché chét van chuyén anion hitu co (OAT), chét
rc ché OAT-4, hodc hdn hop ctia ching. Nhin chung, muc ti€u ctua diéu tri bénh gat 1a
i) gidm chirng dau, sung hodc thoi gian kéo dai con dau do gut, va ii) phong ngua con
dau trong tuong lai va tdn thuong khép. Trong cac truong hop nhit dinh, con dau do
gut dugc diéu tri thanh cong bang cach sir dung phéi hop cac cach didu tri. Trong cac

truong hop nhat dinh, bénh ght 1a mot trong nhitng dang viém khép dé didu tri nhét.
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i) Diéu tri con dau do gut. Trong cac trudng hop nhét dinh, dau va sung lién
quan dén con dau do bénh gut cép tinh gy ra co6 thé dugc giai quyét bang céc thude
nhu axetaminophen, steroit, thuéc khang viém nonsteroital (NSAIDs),
adrenocorticotropic hocmon (ACTH — Adrenocorticotropic hormone) hodc colchicin.
Trong céac trudong hop nhit dinh, thudc phi hop kiém soat bénh git trong vong tir 12
dén 24 gio va ding didu tri sau vai ngay. Trong céc truong hop nhét dinh, thubc duoc
st dung két hop véi nghi ngoi, ubng nhidu nudc, chuom khin boc dé, nang cao
va/hodc bao vé vung bi tac dong. Trong cac truong hop nhét dinh, cac cach diéu tri
trén ddy khong ngin chan dugce con dau tai phat va chung khong tic dong dén cac

chung rdi loan chuyén héa axit uric bét thuong.

ii) Ngin chin con dau trong twong lai. Trong céac trudng hop nhét dinh, lam
giam muc axit uric xubng dudi mic bio hoa 1a myc tiéu ngin chan con dau do git gdy
ra. Trong mot sd truong hop, diéu nay dat duogc bang cach lam giam sy sdn Xuét axit
uric (vi du, allopurinol), hodc lam tang su bai tiét axit uric voi cac chit tang axit uric

niéu (vi du, probenecid, sulfinpyrazon, benzbromaron).

Trong céc trudong hop nhét dinh, allopurinol e che su tao thanh axit uric, dan
dén 1am giam ca muc axit uric trong huyét thanh va nude ticu va tré nén hitu hiéu hoan
toan sau 2 dén 3 thang.

Q Guanin
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HI | N N | > Xanthin  —H— urat
K\ ( k\ 7 . /H/
N H N~ N Hypoxanthin : /‘
Allopurinol Hypoxanthin Bi (rc ché bai

Allopurinol

Trong céc truong hop nhit dinh, allopurinol 14 chat tuong tu ciu tric cua
hypoxanthin, (chi khac ¢ su van chuyén cuia nguyén ti cacbon va nito tai vi tri 7 va 8),
rc ché hoat tinh cta xanthin oxidaza, enzym nay c6 vai trd chuyén hoa hypoxanthin
thanh xanthin, va xanthin thanh axit uric. Trong céc trudng hop nhét dinh, né duogc
chuyén hoa thanh chét twong ty xanthin twong ng, alloxanthin (oxypurinol), ma cfing
1a chit ac ché xanthin oxidaza. Trong céac trudng hop nhét dinh, alloxanthin, mic du
hiéu nghiém hon trong viéc e ché xanthin oxidaza, nhung it tinh dugc dung hon do
do sinh kha dung qua dudng miéng thap. Trong cic truong hop nhét dinh, phan tng
gdy chét nguoi do nhay cam thube, (e ché tiy xuong, viém gan va viém mach da dugc

bdo céo dbi vai allopurinol. Trong céc trudong hop nhét dinh, ty 1& mic cac tac dung
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phu c6 thé 1én t6i 20% tAt ca cac ddi tugng duge diéu tri bang thude. Céch diéu tri
ching réi loan chuyén héa axit uric khdng phét trién dang ké trong hai thap nién gan

day keé tur khi c6 su ra xuat hi¢n ctia allopurinol.

Trong céc truong hop nhdt dinh, chit uricosuric (vi du, probenecid,
sulfinpyrazon, va benzbromaron) lam tdng su bai tiét axit uric. Trong cic trudng hop
nhét dinh, probenecid lam ting su bai tiét axit uric qua 6ng than va, khi dugc st dung
man tinh, 1am bién dong su tich trit urat trong co thé. Trong céc truong hop nhét dinh,
25-50% ddi tuong dugc didu tri bang probenecid khong dat dugc sy giam mirc axit
uric trong mau < 6mg/dL. Trong céc trudng hop nhét dinh, sy khong nhay cam v&i
probenecid do tinh khong dung nap thudc, tidu hoa salixylat ddng thoi, va suy gidm
chtrc nang than. Trong céc trudong hop nhit dinh, 1/3 dbi tuong phat trién tinh khong
dung nap v&i probenecid. Trong cac truong hop nhét dinh, su dung cc chit uricosuric

dan dén soi niéu, tic rudt-da day, bénh vang da va thiéu mau.
Chtng nhiém doc chi hodc “bénh gut do nhiem ddc chi”

Trong céac truong hop nhét dinh, su phoi nhiém qua muc véi chi (nhiém doc chi
hodc éhﬁrng nhidm doc chi) din dén “bénh git do nhiém ddc chi,” chung ting axit uric
huyét do chi giy ra do su Gc ché chi khi van chuyén urat hinh bng gay ra su bai tiét
axit uric trong than giam. Trong cic tng dung nhit dinh, hon 50% s& ngudi bi bénh
than do chi déu bi bénh gut. Trong cic trudng hop nhit dinh, cdc con bénh clp tinh
ctia bénh git do nhiém doc chi xuét hién & dau gdi thuong xuyén hon so v&i ngon chén
cai. Trong cac truong hop nhét dinh, bénh than thudng xuyén va nghiém trong ¢ bénh
git do nhiém doc chi so v6i bénh gut nguyén phat. Trong céc trudng hop nhét dinh,
viéc diéu tri gf“)rn viéc didu tri ngin chin c& nhan khoi sy phoi nhiém thém chi, viéc st
dung céc chat chelat héa dé loai bo chi, va kiém soat chimg viém khép do gut cép tinh
va ching ting axit uric-huyét. Trong céc truong hop nhét dinh, bénh gt do nhiém doc
chi dugc mo ta boi cac con bénh it thudng xuyén hon so véi bénh gut nguyén phat.
Trong cac truong hop nhét dinh, bénh gut c6 lién quan dén chi xuét hién & phu nit thoi

ky tién man kinh, su xuét hién bat thudng ciia bénh git khong lién quan dén chi.
Hoi ching Lesch-nyhan

Trong cac truong hop nhét dinh, hoi ching Lesch-Nyhan (LNS hodc hoi chung
Nyhan) anh huong dén ty 1& mot trong 100000 ca sinh con thanh coéng. Trong cdc
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truong hop nhat dinh, LNS gdy ra boi su thiéu hut di truyén ciia enzym hypoxanthin-
guanin phosphoribosyltransferaza (HGPRT). Trong céc truong hop nhét dinh, LNS 1a
bénh lan dugc lién két voi X. Trong céc truong hop nhét dinh, LNS ¢6 ¢ tré nam méi
sinh. Trong céc truong hop nhét dinh, ching rdi loan dan dén bénh gt nghiém trong,
kiém soat bénh co kém, va cham phat trién tam than trung binh, xuét hién trong nim
dau doi. Trong cac trudng hop nhét dinh, chtng rbi loan ciing din dén cac tap tinh tu
lam t6n thuong (vi du, lam dau moi va cénh tay, dap manh d4u) bt ddu trong nam tha
hai ctua cudc doi. Trong céc truong hop nhét dinh, chimg ri loan ciing dan dén su
sung 1én giéng bénh ghit & cac khop xuong va cac van d& vé bénh than nghiém trong.
Trong cac trudong hop nhit dinh, chimg réi loan din dén céc tridu tring than kinh gdm
su nhian mit, su quin dau khong tu chu, va sy van dong lap di ldp lai cla canh tay va
chan tuong tu véi cac van dong quan sat thiy & bénh Huntington. Dy doan vé cac cé
nhan bi LNS 1a kém. Trong céc truong hop nhét dinh, tudi tho trung binh ctia c4 nhan
khéng dugc didu tri bi LNS la it hon khoang 5 nam. Trong cic truong hop nhét dinh,

tudi tho trung binh ctia c4 nhan dugc diéu tri bi LNS 1a 16n hon khoang 40 ndm tudi.
Ching tang axit uric huyét va cac bénh khéc

Trong céc trudong hop nhét dinh, ching ting axit uric huyét dugc tim thay trong
c4c c4 nhan bi bénh tim mach (cardiovascular disease - CVD) va/hodc bénh thén.
Trong céac trudng hop nhét dinh, ching ting axit uric huyét dugc tim thiy & céc c4
nhén bi chimg tién ting huyét ap, chtng ting huyét ap, su tai hép thu & ddu gan ting
thém, albumin niéu vi lugng, hién tugng nudce tiéu co protein, bénh than, béo phi,
chuing tang triglyxerit huyét, lipoprotein cholesteol ty trong cao thip, chung ting
insulin huyét, chimg ting tiét pepsin, chimg giam adiponectin, bénh dong mach vanh
va dong manh canh, ngoai bién, chimg vita xo dong mach, bénh suy tim xung huyét,
dot quy, hoi ching phéan giai khéi u, r6i loan chimg ning ndi mo, cing thing do oxy
héa, mirc than t ting cao, mic ndi md ting cao, va/hodc mirc protein C phan Ung tang
cao. Trong céac truong hop nhat dinh, ching ting axit uric huyét dugc tim thdy trong
c4c ca nhan bi bénh béo phi (vi du, béo phi ving bung), huyét ap cao, ching tang lipit
huyét, va/hodc chimg rdi loan dudng huyét luc déi. Trong céc trudong hop nhat dinh,
chirng tdng axit uric huyét duoc tim thiy trong cac c4 nhan bi hoi chimg chuyén hoéa.
Trong céac truong hop nhét dinh, chiing viém khép do ght biéu 16 mdi nguy hiém ting
cao dbi v6i chirmg nhdi mau co tim cAp tinh. Theo mot s6 phuong 4n, viéc st dung cac
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hop chét duoc mo ta trong ban md ta nay cho cé nhén can dilu tri 14 hiru ich dé lam
giam sy c6 kha ning xay ra truong hop co lién quan dén bénh hoic bénh ly két hop véi
ching tang axit uric huyét, gdm, nhung khong gi6i han vdi, chimg tién tang huyét ap,
chung tang huyét ap, chimg tai hép thu natri & dau gan ting thém, albumin niéu vi
lugng, hién tugng nudc tiéu co protein, bénh than, ching béo phi, ching tang
triglyxerit huyét, lipoprotein cholesteol ty trong cao thip, chung ting insulin huyét,
ching tang tiét pepsin, ching giam adiponectin, bénh dong mach vanh va dong mach
canh, ngoai bién, ching vita xo dong mach, bénh suy tim xung huyét, dot quy, hoi
ching phén giai khéi u, rdi loan ching ning ndi md, cang thing do oxy hoa, muc than

t0 ting cao, mirc ndi mo tdng cao, va/hodc mirc protein phan ung C téng cao.

Phan md ta nay, theo mot phuong an, boc 10 phuong phép diéu tri hodc phong
nglra bénh 1y dugc md ta bai cdc mure axit uric trong m6 hodc co quan bét thuong & ca
nhén bao géln viéc st dung cho dbi tuong cAn diéu tri mot luong hitu hiéu hop chét c6
cong thuc (1). Phan mb ta nay, theo mot phuong an khac, boc 16 phuong phép trong do
bénh 1y 14 bénh gut, con bénh gut tai hdi quy, ching viém khép do gut, ching tang axit
uric huyét, chimg ting huyét ap, bénh tim mach, bénh dong mach vanh, hoi ching
Lesch-Nyhan, hoi ching Kelley-Seegmiller, bénh than, bénh soi thén, suy than, viém
khép, chimg viém khép, bénh séi niu, ching nhiém ddc chi, chirng ting nang tuyén
can giadp, bénh vay nén, bénh sacoit, su thiéu hut hypoxanthin-guanin
phosphoribosyltransferaza (hypoxanthin-guanin phosphoribosyltransferaza - HPRT)
hozc su két hop clia chiing. Phan md ta nay, theo mot phuong an khac, boc 16 phuong

phép trong d6 bénh ly 1a bénh gut.

Phan mé ta nay, theo mot phuong an khac, boc 10 phwong phap con bao gbm chat
thir hai hitu hiéu dé didu tri bénh gat. Phan mb ta nay, theo mot phwong an khac, boc
10 phuong phéap trong dé chit thi hai 1 chit Gc ché URAT 1, chét e ché xanthin
oxidaza, xanthin dehydrogenaza, chét (rc ché xanthin oxidoreductaza, hodc hon hop
ctia chiing. Phin md ta ndy, theo mot phuong an khac, bdc 1o phuong phap trong do

chét thir hai 13 alopurinol, febuxostat, FYX-051, hodc hdn hop cua chung.

Theo mdt sb phuong 4an, cac hop chit duoc mo ta trong ban mo ta nay dugc sir
dung cho ca nhén bi bénh hodc bénh ly can diéu tri béng hop chét 1a thude loi tiéu.

Theo mot sb phuong 4n, cic hop chit dugc mo ta trong ban mo ta nay dugc st dung
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cho ¢4 nhin bi bénh hodc bénh ly cAn diéu tri bing hop chét 1a thude 1oi tiéu, trong d6
thube loi tiéu gdy ra bénh bi tiéu & than cua urat. Theo mot sb phuong 4n, bénh hodc

bénh 1y 1a bénh suy tim xung huyét hodc chimg ting huyét ap co ban.

Theo mdt sé phuwong 4n, viéc st dung céc hop chat duoc mod ta trong ban moé ta

nay cho ca nhan hitu ich dé cai thién tinh di dong hogc cai thién chat luong cude song.

Theo mot sé phuong 4n, viéc st dung céc hop chit dugc mod ta trong ban mo ta
nay cho cé nhan hitu ich dé diéu tri hodc 1am giam tac dung phu dé diéu tri bénh ung

thu.

Theo mot s6 phuong an, viéc st dung cac hop chat dugc md ta trong ban mo ta

nay cho cé nhéan hiru ich dé 1am giam doc t6 o than cua cis-platin.
Kit thu

Céc hop chit, ché pham va phuong phép dugc boc 16 ¢ day dé xudt kit thir dé
diéu tri céc roi loan, nhu céc r6i loan duge mo ta & ddy. Céc kit thir ndy bao gém hop
chét, cac hop chét hodc ché phidm dugc md ta & day trong vat chira va, tuy y, céc chi
din vé viéc str dung kit thtr theo cac phuwong phap va cach tiép can khac nhau duge md
ta & day. Céc kit thtr nay cling gbm thong tin, nhu cac tham khao tai liéu khoa hoc, vat
liéu dong goi, cac két qua thir nghiém lam sang, va/hodc tom tit cua két qua nay va
twong tw, chi ra hodc thiét 1ap cac hoat dong va/hodc uu diém cta ché phém, va/hodc
md ta lidu luong, viée st dung, céac tac dung phu, cdc tuong tac thudc, hodc thong tin
khéc hitu ich ctia nha cung cip chim soc stc khoe. Thong tin nay co thé dua trén cac
két qua ctia cac nghién ctru khac nhau, vi du, cdc nghién ciru st dung cac con vat thu
nghiém bao gbdm céc mo hinh in vivo va céc nghién ctru dya trén cac thir nghiém lam
sang & nguoi. Kit tho duge mo td & day co thé duoc dé xuét, dugc béan ra thi truong
va/hodc dugc thic ddy béi cac nha cung cép stc khoe, gdm béc s§, y t4, dugc s§, co
quan pha ché, va tuong tu. Kit thtt cling ¢6 thé, theo mot sd phuong 4n, dugc ban truc
tiép trén thi truong cho ngudi tiéu thy.

Céc hop chit duge mo ta trong ban md ta nay co thé dugc st dung dé chan doan
va céac chit phan tmg nghién ctu. Vi du, cac hop chit dugc mo ta trong ban mo ta nay,
m6t minh hodc két hop véi cac hop chét khac, c6 thé duoc st dung dudi dang cac cong

cu trong céc phan tich vi sai va/hodc to hop dé lam séng t6 cac mau bidu hién gen duoc
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biéu hién trong cac t& bao va mo6. Nhu mdt vi du khong giéi han, cac mAu biéu hién
trong cac té bao hodc mo duoc didu tri béng mot hodc nhiéu hop chit dugc so séanh véi
cac hop chét va mau duoc tao ra dugc phan tich d6i v6i cac muc biéu hién gen vi sai
khi ching c¢6 lién quan, vi du, dé két hop bénh, con dudng truyén tin hiéu, su dinh vi
trong té bao, mirc biéu hién, kich thudc, cAu trac hodc chitc ning cuia cac gen da kiém
tra. Cac phéan tich nay co thé duoc tién hanh trén cac té bao duogc kich thich hodc
khong duoc kich thich va voi sy ¢6 mit hodc khong c6 mat cac hop chit khac anh

huong dén cac mau bicu hién.

Bén canh viéc hitu ich dé diéu tri bénh & ngudi, cac hop chat va ché pham theo
sang ché ciing hitu ich dé dicu tri trong thu y doi v6i cdc con vét gln giii vdi con
ngudi, cac con vat ngoai lai va céc con vt nudi trong nong trai, gom dong vat cd v,

loai gdm nham, va tuong tu. Céac con vét dugc uu tién hon gdm ngua, cho, va meo.

Céc vi du va quy trinh didu ché dugc dé xudt duéi day minh hoa va minh hoa
bang vi du cac hop chét theo sang ché va cac phuong phap didu ché cac hop chét nay.
Nén hiéu rang pham vi clia sing ché khong gidi han theo cach bét ky béi pham vi cta
cac vi du va quy trinh diéu ché dudi day. Cac phan tir vi du dudi day c6 tdm khong d6i
xtng don, trr khi ¢6 quy dinh khéc, tdn tai dudi dang hon hop raxemic. Céc phén tir
nay voi hai hodc nhidu tdm dbi xtng, trir khi c6 quy dinh khac, tdn tai dudi dang hon
hop cda céc chéat dong phan khong d6i quang. Céc chét ddng phan dbi anh/cac chat
ddng phan khong dbi quang c6 thé thu duoc bing cac phuwong phép da biét boi nguoi

co trinh do trung binh trong linh vyuc k¥ thuét nay.

Vi du thye hién sang ché

1. Quy trinh téng hop

Vi du 1: Quy trinh didu ché hop chit ¢6 cong thirc (I-A)

Hop chét ¢ cong thire (I-A) ¢6 thé duoc didu ché theo so dd chung chi ra dudi day:
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So do I-A-a:
Pd(PhsP),
Na,COs; trong nudc .- -
Dioxan, Na,S SO S
Y socss gio oS NP N RA R VOH ) Ra RO
N _~ F . NNZ E -~ N~ s OEt . N~ s o M*
B(OH), 4 T 4 4
Br R4 _ '/ R = | Ra Rb ‘," R = | 0 R Y | (6]
/ o Y OE Y 1
Y R \YzY HS t 3 \YzY R3 \YzY
RY o
So do I-A-b:
Pd(PhsP), K,COs
Na,CO; trong nuéc Na;S DMF - -
Dioxan NMP Nhigt do N N
\ i Y Y \ \
Q\ 80°C/5 gity P DMF ™ phong, 2 giv | RAR® von 1) RAR
N A s N [ N~ - N~ OEt —» N~ o Mm*
F F 0 SH -~ s>ﬂ( s>§n/
B BOM), .-pé S — TN R4 rd
r’_RL, ;RNZ I Visong " RNZ | Ra RP RN Z I 0 RN Z \ 0
/ Z \ 1 \ 1 \ ¥ \ s !
'\ m1 g Sy RSy Br>§[roa RSy N
‘-R3 YZ o)
Vi du 1A: axit 2-(3-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoic
Pd(PhsP)4 K,CO;
Na,CO; trong nudc Na,S DMF
N Dioxan, N NMP N Nhletd(f)' N N
| 80°C/5 gits | DMF | phong, 2 giv | NaOH |
N~ e N\ . N~ - N~ OBt . N~ OH
F F Tege SH S S
B(OH :
Br (OH), Vi song Br><[(OEt O BUGCD 0
BUGC A 5 °
oy BUOCE CN BUGCC CN CN
CN

Budc A: 4-(3-flopyridin-2-yl)benzonitril

Hdn hop ciia 2-bromo-3-flopyridin  (1,05g, 6,0mmol), axit 4
xyanophenylboronic (0,882¢g, 6,0mmol), Pd(PPhs)4 (0,138g, 0,12mmol), va dung dich
natri cacbonat trong nude (2M, 6mL), trong dioxan (6mL) dwgc khir khi trong khoang
thoi gian 15 phut. Hon hop nay dugc déy kin, gia nhiét dén nhiét do 80°C khoéang 12
gio, dugc rua bing nudc va chiét bang etyl axetat. L6p hitu co duge sdy kho qua
magie sunfat, c6 dic va tinh ché bang phuong phap sic ky dé tao ra 4-(3-flopyridin-2-
yl)benzonitril (1,16g, 89%).

Budc B: 4-(3-mercaptopyridin-2-yl)benzonitril

Hon hop cta 4-(3-flopyridin-2-yl)benzonitril (0,198g, 1mmol), Na:S (0,39g,
5mmol), N-metylmorpholin (0,5mL) va DMF (2mL) dugc gia nhiét dén nhiét do
160°C duéi buc xa vi song trong khoang thoi gian 30 phut. Sau khi phan Ung dugc
hoan thanh, hon hop nay duoc rira bang nudc va chiét bang etyl axetat. Lop hitu co da
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duoc sdy kho qua MgSO4, ¢o dic va tinh ché bang phuong phép sdc ky dé tao ra hon
hop 4-(3-mercaptopyridin-2-yl) benzonitril (0,18g, 85%).

Buéc C: Etyl 2-(2-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoat

Hon hop cta 4-(3-mercaptopyridin-2-yl)benzonitril (0,18g, 0,85mmol), etyl 2-
bromo-2-metylpropanoat (0,195g, Immol), va K,COs (0,138g, 1,0mmol) trong DMF
(2mL) da dugc khudy & nhiét d6 phong khoang 2 gid. Sau khi phan Gng dwgc hoan
thanh, hdn hop phan Ung nay da dugc rira bing nudc va chiét bing etyl axetat. Lép
hitu co di duoc sdy kho qua hop chit MgSO4, ¢d dic va tinh ché bang phuong phap
sic ky dé tao ra etyl 2-(2-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoat (0,137g,
49%).

Bude D: Axit 2-(2-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoic

Hon hop chita etyl 2-(2-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoat
(0,137g, 0.42mmol), dung dich natri cacbonat trong nuéc (1M, 1mL) va metanol dugc
khudy & nhiét do 60°C trong khoang thoi gian 12 gio. Hon hop phéan ng nay dugc cd
dic dé khr metanol, axit hoa va dugc loc dé thu duoc axit 2-(2-(4-
xyanophenyl)pyridin-3-ylthio)-2-metylpropanoic ¢ dang chét bot tring (0,121g, 96%).
'H NMR (400 MHz, DMSO-ds, 25 °C) 12,72 (bs, COOH), 8,71 ((d, J = 3,2 Hz, 1H),
8,04 (d, J = 6,4 Hz, 1H), 7,93 (d, J = 8,4 Hz, 2H), 7,77 (d, J= 8,4 Hz, 2H), 8,04 (dd, J
= 6,4, 3,2 Hz, 1H), 1,22 (s, 6H),

m/z (M+1) 298,99
Vidu 1B-1V

Hop chét trong bang dudi day dugce diéu ché theo quy trinh dd md ta trong vi du

Vidy | Cau tric S
N~ OH
X SK]/
P s)ﬁrOH IC o
1B ol
cl

1A.
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I

Vi du 2: Quy trinh didu ché hop chét c¢6 cong thirc (I-B)

Hop chit c6 cong thic (I-B) ¢6 thé duoc didu ché theo so dd chung dugc chi ra

trong bang dudi day:

So do I-B-a:
Pd(dppf)Cl,, Na;CO5 MeOH
Na,CO, THF, axetonitril NaQH (2M, trong
DMF — 150°C/30 phut o-., MubO)
" Vi sén ' . Nhiét d6 phong/2 gio '
130 C/2 glo N 60°C/1 gla Ra Rb g Ny Ra Rrb Ny Ra Rb
| > L %(oa — (AP om
BOH), R o) R o
B“>ﬁfoa : jf*m e’ l,
' v N p3 2" R37N 2
o) RSy Y R¥ Y RV
So do I-B-b:
Pd(PhsP)4
Na,COj; trong nudc Ko,CO4 -
Dioxan, DMF .
NN gocss gxo . NS Ra Rb NT Ry R
| 130 C/OSglG -
Z . = O M
Cl B(OH) S
2 R4 R4
Br ,"R4 T Ra Rb ; R~ | 0]
/ ' 1
Sy Y1 R R3 R3 \Yz'Y
So do6 I-B-c:
Pd(PhsP),
KoCO3 o Na,COj trong nudc .
SN Dioxan, i’
NTS ODMF L NN R R 80°C/5 giv NTS R, RS NN Ra RP
A pochser [ OMe OMe , ~ oM
Cl S B(OH S
' N R4
Br Ra Rb Br © ,"R4 ; R V | (6]
M ! " v
HS OMe \‘x.Rs - Y1 “R? Y2Y
e}

Vi du 2A: axit 2-(3-(4-Xyanophenyl)pyridin-4-ylthio)-2-metylpropanoic

-97-



22900

Pd(dppf)Cla, Na,CO3 MeOH

NaS Na,CO3 THF, axetonitril : NaOH (2M,
DMF DMF 150°C/30 phut trong nudc)
~ 60°C/1 Vi séng Nhiét do
N 130°C/2 glo gw X ohoug, 3 i Ni N
OFEt = OEt — P OH
B(OH) S s
Br BUOC A OEt Br 2 0 BUGCD 0
BUOC B BUOC C I8 CN En

Budc A: 3-Bromopyridin-4-thiol

Hdn hop cua 3-bromo-4-clopyridin (10g, 52mmol) va natri sulfua (12,2g,
156mmol) trong DMF (100mL) dugc khudy & nhiét dd 130°C trong khoang thoi gian
2 gid. Trong khi phan Gng ndy dugc lam mat trong binh da lanh, dung dich HCI trong
nudc (6N, 45mL) dugce bd sung nhé giot voi su khudy manh. Hon hop nhdo mau vang
tao thanh duoc ¢ dic bang cach st dung phuong phap lam bay hoi kiéu quay trén
binh nudce (80°C) dén kho. Chét rén mau vang thu dugc duge chiét bang metanol
(4x50mL), va cac phén chiét két hop nay dugc cd dac dé tao ra chét rin mau vang

(9,5g, 96%).
Budc B: Etyl 2-(3-bromopyridin-4-ylthio)-2-metylpropanoat

Hdn hop cia 3-bromopyridin-4-thiol (budc A, 4,75g, 25mmol), etyl 2-
bromoisobutyrat (9,75g, 50mmol) va natri cacbonat (7,95g, 75mmol) trong DMF
(50mL) dugc khudy & nhiét do 60°C trong khoang thoi gian 1 gio. Hon hop phén tng
nay dugc phan chia gitta nuge (100mL) va etyl axetat (100mL). Lop hitu co dugce ria
bang nude (2x100mL) va natri clorua bdo hoa (100mL). Dung dich nude dugc chiét lai
bang etyl axetat (2x100mL). Céc 16p hitu co két hop duge 1am kho qua natri sulfat, co
dic, va tinh ché bang sic ky pha binh thudng (gradien cta 0-25% etyl axetat trong
Dexan) dé tao ra hop chét etyl 2-(3-bromopyridin-4-ylthio)-2-metylpropanoat ¢ dang
dau mau vang nhat (6,6g, 88%).

Budc C: Etyl 2-(3-(4-xyanophenyl)pyridin-4-ylthio)-2-metylpropanoat

Hbn hop cla axit 4-xyanophenylboronic (49mg, 0,33mmol) va Pd(dppf)Cl
(9mg, 5%mol) duoc bd sung dung dich etyl 2-(3-bromopyridin-4-ylthio)-2-
metylpropanoat méi duoc tinh ché tir (bude B, 67mg, 0,22mmol) trong THF (1mL),

axetonitril (0,5mL), va natri cacbonat (IM trong nudc, 0,5mL). Hon hop tao thanh
duoc khir bing khi nito sti bot trong khoang thoi gian 1 phut, va sau d6 dugc gia nhiét

-98-



22900

toi nhiét do 150°C trong khoang thoi gian 30 phut dudi bice xa vi song. Hon hop duoc
tai 1én trén hop tai ISCO 5g va dugc rira giai véi gradien cta 0-100% etyl axetat trong
hexan trén cot ISCO 12g @& tao ra etyl 2-(3-(4-xyanophenyl)pyridin-4-ylthio)-2-
metylpropanoat (0,049g, 70%).

Buéc D: Axit 2-(3-(4-xyanophenyl)pyridin-4-ylthio)-2-metylpropanoic

Etyl 2-(3-(4-xyanophenyl)pyridin-4-ylthio)-2-metylpropanoat (budc C, 49mg,
0,15mmol) dugc bd sung metanol (0,8mL) va natri hydroxit (2 M trong nudc, 0,8mL).
Hon hop tao thanh duge khudy & nhiét 6 xung quanh trong khoang thoi gian 2 gio.
Thé tich dugc giam (xdp xi 0,8mL) béi sy lam bay hoi kiéu quay. Can duogc bd sung
HCI (6N trong nudc) két hop véi khudy cho dén khi do pH dat dén 6, dan dén sy hinh
thanh chit két tia mau tring ma dugc phéan tach bang céch loc. Chét rén duoc rira bang
nude (6x1mL), khong khi duge lam kho trong khoang thoi gian 1 gi¢ va lam kho dudi
didu kién chan khong (P205) qua dém dé tao ra bot tring (28mg, 64%).

'H NMR (400 MHz, DMSO-ds) & ppm 1,46 (s, 6 H) 7,44 (d, J=5,39 Hz, 1 H) 7,60 -
7,70 (m, 2 H) 7,98 (d, /=8,29 Hz, 2 H) 8,44 (s, 1 H) 8,56 (d, J=5,18 Hz, 1 H) 13,14
(br, s,, 1 H).MS (m/z), M+1, 299.

Vi du tir 2B-2JJJ

Hop chit trong bang dudi day dugc diéu ché theo quy trinh da mo ta trong vi du

2A.
, "H NMR $ ppm MS
Vi du Cau tric (m/z)
(400 MHz, DMSO-dj) M+1
'H NMR (400 MHz, DMSO-ds, 25 °C)
S . |877(d, J =36 Hz, 1H), 8,61 (s, 1H),
S — =
- T 8.37 (4, /= 7.2 Hz, IH), 827 (d, J=7.2 | 3,
1 Hz, 1H), 7,91 (dd, J = 7,2, 7,2 Hz, 1H),
I 7,68-7,80 (m, 3H), 7,61 (d, J = 7,2 Hz,

1H), 4,10 (s, 2H),

NS 'H NMR (400 MHz, DMSO-ds, 25 °C)
7 sxﬁo” 13,22 (bs, 1H), 8,61 (s, 1H), 8,34-8,39
2C OO © | (m, 2H), 8,02 (dd, J = 7,2, 7.2 Hz, 1H), | 349:14
CN

7.74-7,79 (m, 2H), 7,60 (dd, J = 7,6, 7,6
Hz, 1H), 7,44-7,53 (m, 2H), 1,61 (s, 3H),
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1,54 (s, 3H),

2D

0,37 - 0,49 (m, 2 H) 0,49 - 0,60 (m, 2 H)
1,50 (s, 6 H) 2,12 - 2,27 (m, 1 H) 7,50 (d,
J=5.39 Hz, 1 H) 7,68 (d, J=8,09 Hz, 2 H)
7,93 (d, /=8,29 Hz, 2 H) 8,08 (br, s,, 1 H)
8,51 (s, 1 H) 8,60 (d, J=5,39 Hz, 1 H)

393

2E

1,58 (s, 6 H) 4,32 (s, 3 H) 6,82 - 6,87 (m,
1 H) 6,89 (d, J=2,07 Hz, 1 H) 6,91 - 6,96
(m, 1 H) 7,38 - 7,41 (m, 1 H) 7,41 - 7,42
(m, 1 H) 7,54 (d, J=5,39 Hz, 1 H) 8,22 (s,
1 H) 8,31 (d, J=5,39 Hz, 1 H)

318

2F

1,46 (s, 6 H) 7,51 (d, J=5,39 Hz, 1 H)
7,66 - 7,77 (m, 1 H) 7,87 (ddd, J=8,34,
6,89, 1,55 Hz, 1 H) 8,11 (t, /=8,60 Hz, 2
H) 8,46 (d, /=2,07 Hz, 1 H) 8,55 - 8,65
(m, 2 H) 8,94 (d, /=2,28 Hz, 1 H) 13,16
(s, 1 H)

325

2G

1,56 (s, 6 H) 7,21 (dd, J=8,81, 2,38 Hz, 1
H) 7,31 (d, J=2,49 Hz, 1 H) 7,48 (dd,
J=8.40, 1,76 Hz, 1 H) 7,60 (d, J=5,39 Hz,
1 H) 7,80 (s, 1 H) 7,85 (t, J=8,29 Hz, 2
H) 8,37 (s, 1 H) 8,38 (d, J=5,39 Hz, 1 H)

313

2H

—z
/

1,40 (d, /=8,50 Hz, 6 H) 7,49 - 7,55 (m, 2
H) 7,58 (d, J=5,39 Hz, 1 H) 7,72 (d,
J=7.88 Hz, 1 H) 7,88 (dd, J=8,50, 7,26
Hz, 1 H) 8,14 (d, J=8,50 Hz, 1 H) 8,36 (s,
1 H) 8,58 (d, /=539 Hz, 1 H) 8,97 (dd,
J=4,15, 1,66 Hz, 1 H)

325

21

1,58 (s, 6 H) 4,29 - 4,35 (m, 3 H) 6,81 -
6,87 (m, 1 H) 6,89 (d, J=2,07 Hz, 1 H)
6,91 - 6,97 (m, 1 H) 7,54 (d, J=5,39 Hz, 1
H) 8,22 (s, 1 H) 8,31 (d, /=5,39 Hz, 1 H)

332

2]

N

|

/S OH
e}

CN

'H NMR (400 MHz, DMSO-ds, 25 °C)
13,30 (bs, 1H), 8,74 (d, J = 6,0 Hz, 1H),
8,58 (s, 1H), 8,37 (d, J =7,6 Hz, 1H),
828 (d, J = 7,6 Hz, 1H), 7,92 (dd, J =
7.6, 7.6 Hz, 1H), 7,71-7,77 (m, 2H), 7,60
(d, J =16, Hz, 1H), 7,45 (d, J = 6,0 Hz,
1H), 2,78-2,92 (m, 2H), 2,14-2,22 (m,

360,93

-100-




22900

2H), 1,92-2,04 (m, 2H),

/

131 (t, J=7,57 Hz, 3 H) 1,57 (s, 6 H)
2,74 (q, J=7,53 Hz, 2 H) 7,28 - 7,36 (m, 4

2K ° H)7.57 (d, J=5,18 Hz, 1 H) 8,25 (br, 5., 1 |1
T H) 8,34 (d, J=4,35 Hz, 1 H)
. 1,44 - 1,56 (m, 6 H) 7,35 - 7,39 (m, 1 H)
$ )%OH 7.73 - 7,79 (m, 2 H) 7,79 - 7,86 (m, 1 H)
oL Y 8.25 (d, J=7,05 Hz, 2 H) 8,42 (d, J=6,01 |325
) Hz, 1 H) 8,45 - 8,50 (m, 1 H) 9,35 (s, 1
H)
N 1,58 (s, 6 H) 7,58 (dd, J=7,57, 5,08 Hz, 1
" - skﬂ' H) 7,68 (d, J=5.60 Hz, 1 H) 7,98 (dt |,
A S J=7.88, 1.87 Hz, 1 H) 8,24 (s, 1 H) 8,36
N (d, J=5,39 Hz, 1 H) 8,56 - 8,65 (m, 2 H)
N
- SJ%OH 1,58 (s, 6 H) 7,60 - 7,70 (m, 3 H) 7,79 (d,
2N 0 J=8.09 Hz, 2 H) 822 (s, 1 H) 835 (d, [342
J=5.60 Hz, 6 H)
CFs
Ol ko 1,42 (s, 6 H) 7,42 (d, J=8,50 Hz, 2 H)
0 Y 754 (d, J=8.50 Hz, 2 H) 7,77 (d, J=5,39 | 5 .0
Hz, 1H) 8,19 (s, 1 H) 8,31 (d, J=5,39 Hz,
cl 1 H)
N
L~ SJ<WOH 1,57 (s, 6 H) 7,36 - 7,44 (m, 2 H) 7,45 -
2P 0 7.54 (m, 2 H) 7,60 (d, J=5,39 Hz, 1 H) {308
8.27 (s, 1 H) 8,37 (d, J=5,39 Hz, 1 H)
Cl
N
L~ SK(OH 1,57 (s, 6 H) 2,56 (s, 3 H) 7,30 - 7,40 (m,
2Q o 4 H) 7,59 (d, J=5,60 Hz, 1 H) 8,24 (s, 1 |320
H) 8,33 (d, J=5,39 Hz, 1 H)
SMe
i )%OH 1,56 (s, 6 H) 7,35 - 7,44 (m, 2 H) 7,44 -
2R s 7.52 (m, 3 H) 7,56 (d, J=5,60 Hz, 1 H) | 274

8,31 (s, 1 H) 8,39 (d, J/=5,60 Hz, 1 H)
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1,58 (s, 6 H) 7,37 (dd, J=8,29, 2,07 Hz, 1

28 0 H) 7,57 - 7,67 (m, 3 H) 8,27 (s, 1 H) 8,38 |342
. (d, J=5,60 Hz, 1 H)
Cl
N 1,56 (s, 6 H) 4,00 (s, 3 H) 6,93 (dd,
7 SK(OH J=8,50, 0,62 Hz, 1 H) 7,58 (d, J/=5,18 Hz,
2T P 0 1 H) 7,77 (dd, J=8,71, 2,49 Hz, 1 H) 8,13 |305
SN - 8,19 (m, 1 H) 8,37 (s, 1 H) 843 (d,
OMe J=5,60 Hz, 1 H)
o~ 1,51 (d, J=8,71 Hz, 6 H) 7,48 (d, J=7,67
P JﬁrOH Hz, 1 H) 7,68 (d, J=5,60 Hz, 1 H) 7,78 -
2U S 7,83 (m, 2 H) 8,22 - 8,30 (m, 1 H) 8,37 325
g (s, 1 H) 8,41 (s, 1 H) 8,57 (d, J=5,39 Hz,
1) 9,38 (s, 1 H)
NS 1,57 (s, 6 H) 3,94 - 4,00 (m, 3 H) 7,20
- SK(OH (dd, J=9,02, 2,59 Hz, 1 H) 7,32 (d,
0 J=2.49 Hz, 1 H) 7,51 (dd, /=8,40, 1,76
2V ¢ Hz, 1 H) 7.65 (d, J=5,60 Hz, 1 H) 7,78 - |>>*
O 791 (m, 3 H) 8,28 (s, 1 H) 832 (d,
OMe J=5,60 Hz, 1 H)
i kwo“ 1,59 (s, 6 H) 7,24 (ddd, J=6,27, 4,20,
s 1,97 Hz, 1 H) 7,32 - 7,46 (m, 2 H) 7,62
2W 0 310
(d, J=5,60 Hz, 1 H) 8,20 (s, 1 H) 8,32 (d,
r J=5,18 Hz, 1 H)
PN 1,46 - 1,57 (m, 6 H) 7,31 (dd, /=10,37,
s SK(OH 7.88 Hz, 1 H) 7,35 - 7,46 (m, 2 H) 7,49 -
2X OO 0 7,58 (m, 1 H) 7,59 - 7,68 (m, 1 H) 7,74 {342
(d, J=5,60 Hz, 1 H) 8,14 - 8,25 (m, 2 H)
F 8,43 (d, J=5,39 Hz, 1 H)
PN 1,51 (t, J=6,95 Hz, 3 H) 1,56 (s, 6 H)
2 SJ<WOH 422 (q, J=6,98 Hz, 2 H) 7,21 (dd,
oy O 0 J=8,81,2,38 Hz, 1 H) 7,31 (d, /=249 Hz, | ; o

1 H) 7,48 (dd, J=8,40, 1,76 Hz, 1 H) 7,60
(d, /=539 Hz, 1 H) 7,80 (s, 1 H) 7.85 (&,
J=8.29 Hz, 2 H) 8,34 - 8,42 (m, 2 H)
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1,58 (s, 6 H) 7,52 - 7,61 (m, 3 H) 7,68 (d,

27 O 0 J=5,60 Hz, 1 H) 7,88 - 7,99 (m, 4 H) 8,27 | 324
O (s, 1 H) 8,32 (d, /=5,60 Hz, 1 H)
1,51 (d, J=15,76 Hz, 6 H) 7,30 (d, J=7,46
P J%OH Hz, 1 H) 7,40 (d, J/=8,29 Hz, 1 H) 7,54
S _
(td, J=7,62, 1,14 Hz, 1 H) 7,64 - 7,72 (m,
o}
A D > 1) 7.94 (d. J=7.67 Hz, 1 H) 830 (s, 1 | 102404
I H) 8,35 (d, J=8,50 Hz, 1 H) 8,50 (d,
J=5,60 Hz, 1 H)
1,50 (d, J=17,41 Hz, 6 H) 2,78 (s, 3 H)
P J%OH 7,27 (d, J=7,26 Hz, 1 H) 7,32 - 7,40 (m, 1
BB 7 H) 7,40 - 748 (m, 2 H) 7,58 (t, J=7,15 | ;¢
OO Hz, 1 H) 7,67 (d, /=5,60 Hz, 1 H) 8,13
(d, J=8,29 Hz, 1 H) 8,25 (s, 1 H) 8,45 (d,
J=5,60 Hz, 1 H)
N™X
L /K]/OH
S 1,57 (s, 6 H) 7,57 - 7,67 (m, 3 H) 7,97 -
2CC 8,06 (m, 2 H) 828 (s, 1 H) 8,39 (d,|353
J=5,39 Hz, 1 H)
OZSfO
NH,
NS 1,41 - 1,52 (m, 6 H) 7,30 - 7,46 (m, 3 H)
DD = SK(OH 745 -7,60 (m, 2 H) 7,70 (d, /=5,60 Hz, 1 | .,
OO 0 H) 7,95 (t, J=7,57 Hz, 2 H) 8,20 (s, 1 H)
8,40 (d, J=5,60 Hz, 1 H)
N| X
g < OH 1,69 (s, 6 H) 7,70 - 7,78 (m, 1 H) 7,79 -
2EE 0 7,87 (m, 2 H) 7,91 (d, J=2,07 Hz, 1 H) |376
o, 8,52 (s, 1 H) 8,59 (d, J=6,22 Hz, 1 H)
Cl
IH NMR (400 MHz, DMSO-ds, 25 °C)
' FXFWOH 8,81 (d, J = 3,6 Hz, 1H), 8,66 (s, 1H),
s — —_—
SFF 8,33 (d, J =7,6 Hz, 1H), 8,20 (d, J = 7,6 | 6.88

Hz, 1H), 7,85-7,98 (m, 2H), 7,79 (dd, J =
72, 7.2 Hz, 1H), 7,67 (d, J = 7,2, Hz,
1H), 7,48 (d, J=7,2 Hz, 1H),
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2GG

1,48 (s, 6 H) 7,30 - 7,37 (m, 2 H) 7,39 (d,
J=5.18 Hz, 1 H) 7,42 - 7,49 (m, 2 H) 8,38
(s, 1 H) 8,50 (d, J=5,39 Hz, 1 H)

292

2HH

1,49 (s, 6 H) 3,18 (s, 3 H) 7,57 (d, J=5,39
Hz, 1 H) 8,60 (s, 1 H) 8,64 (d, J=5,60 Hz,
1 H) 8,72 (s, 2 H)

306

211

1,37 (d, /=4,98 Hz, 6 H) 7,38 - 7,45 (m, 2
H) 7,59 (ddd, J=8,29, 6,95, 1,14 Hz, 1 H)
7.82 (ddd, J=8,34, 6,89, 1,35 Hz, 1 H)
7,91 (d, /=539 Hz, 1 H) 8,13 (d, /=788
Hz, 1 H) 8,24 (s, 1 H) 8,48 (d, J=5,39 Hz,
1 H) 9,00 (d, J=4,35 Hz, 1 H)

325

2JJ

1,49 (s, 6 H) 4,59 (s, 2 H) 7,33 - 7,37 (m,
2 H) 7,38 (d, J=5,39 Hz, 1 H) 7,40 - 7,46
(m, 2 H) 8,34 (s, 1 H) 8,47 (d, J=5,39 Hz,
1 H)

304

2KK

1,54 (s, 6 H) 7,48 - 7,57 (m, 4 H) 8,02 (d,
J=8.29 Hz, 2 H) 8,18 (br, s,, 1 H) 8,50 (s,
1 H) 8,62 (d, J=5,60 Hz, 1 H)

317

2LL

1,47 (s, 6 H) 7,50 (d, J=5,39 Hz, 1 H)
7,55 (d, J=7,88 Hz, 1 H) 7,96 (d, J=6,43
Hz, 1 H) 8,50 (s, 1 H) 8,54 - 8,61 (m, 2
H)

289

2MM

1,59 (s, 6 H) 3,97 (s, 3 H) 7,72 (d, J=6,01
Hz, 1 H) 7,84 (d, J=1,66 Hz, 1 H) 8,43
(d, J=1,66 Hz, 1 H) 8,57 (d, J=2,70 Hz, 1
H) 8,71 (s, 1 H) 8,77 (d, J=6,01 Hz, 1 H)

305

2NN

CN

1,51 (d, J=4,98 Hz, 6 H) 2,10 (s, 3 H)
7.35 (d, J=7,88 Hz, 1 H) 7,43 (d, J=5,39
Hz, 1 H) 7,78 (d, J=7,88 Hz, 1 H) 7,87 (s,
1 H) 8,27 (s, 1 H) 8,55 (d, J=4,77 Hz, 1
H)

313
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200

=Z
O
wn
o2
2

\
4
/

1,43 (s, 6 H) 2,97 (s, 6 H) 6,80 (d, J=8,71
Hz, 2 H) 7.22 (d, J=8,71 Hz, 2 H) 7,62
(d, J=5,18 Hz, 1 H) 8,17 (s, 1 H) 8,25 (d,
J=5,39 Hz, 1 H)

317

2PP

=z
\ /
»
oY
o
I

Z/\

1,47 (s, 6 H) 7,43 - 7,50 (m, 3 H) 8,45 (s,
1 H) 8,57 (d, J=5,39 Hz, 1 H) 8,70 (d,
J=5.80 Hz, 2 H)

275

2RR

=z
\ 7/
»
o\
2

@)
z

1,48 (s, 6 H) 4,15 (s, 2 H) 7,40 (d, J=5,39
Hz, 1 H) 7,42 - 7,45 (m, 2 H) 7,45 - 7,50
(m, 2 H) 8,36 (s, 1 H) 8,49 (d, J=5,39 Hz,
1 H)

313

2SS

=Z
\ /
o
0N
2

CONH,

1,50 (s, 6 H) 2,57 (s, 2 H) 6,98 (br, s,, 1
H) 7,31 - 7,40 (m, 5 H) 7,59 (br, s,, 1 H)
8,34 (s, 1 H) 8,47 (d, J=5,39 Hz, 1 H)

331

2TT

=

-z
/
»
Y
I

]

@]
z

1,56 (s, 6 H) 7,61 (d, J=5,39 Hz, 1 H)
7,66 - 7,72 (m, 1 H) 7,72 - 7,78 (m, 1 H)
7.80 - 7,88 (m, 2 ) 8,37 (s, 1 H) 8,46 (d,
J=5,18 Hz, 1 H)

299

2UU

=z
\ 7
0
=3
2

147 (s, 6 H) 7,37 (d, J=8,50 Hz, 2 H)
7,43 (d, J=5,39 Hz, 1 H) 7,70 (d, J=8,50
Hz, 2 H) 8,37 (s, 1 H) 8,49 (d, J=5,39 Hz,
1 H)

352

2VV

=Z
O
M wn
=
T

Q
o
]
T

1,49 (s, 6 ) 7,31 (dd, J=7,88, 1,45 Hz, 1
H) 7,35 - 7,41 (m, 1 H) 7,43 (d, J=5,39
Hz, 1 H) 7,71 - 7,79 (m, 2 H) 7,87 (br, s,,
1 H) 8,42 (s, 1 H) 8,54 (d, J=5,39 Hz, 1
H)

335

2WW

=Z
\ /
(2]
o~
2

Q
@)
P
T
N

1,51 (d, J=5,80 Hz, 6 H) 2,10 (s, 3 H)
7,20 (d, J=7,88 Hz, 1 H) 7,39 (d, J=5,18
Hz, 1 H) 7,44 (s, 1 H) 7,77 (dd, J=7,88,
1,24 Hz, 1 H) 7,84 (s, 1 H) 8,05 (s, 5 H)
8,25 (br, s,, 1 H) 8,51 (br, s,, 1 H)

331
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2XX

147 (s, 6 H) 7,05 (d, J=8,71 Hz, 2 H)
7.33 (d, J/=8,71 Hz, 2 H) 7,40 (d, J=5,39
Hz, 1 H) 8,31 (s, 1 H) 8,42 (d, /=5,39 Hz,
1 H)

304

2YY

143 (s, 6 H) 5,30 (br, s,, 2 H) 6,63 (d,
J=8.50 Hz, 2 H) 7,04 (d, J=8,29 Hz, 2 H)
7,67 (d, J=5,39 Hz, 1 H) 8,11 (s, 1 H)
8,19 (d, J=5,39 Hz, 6 H)

289

277

149 (s, 6 H) 3,99 (s, 3 H) 7,16 (dd,
J=7.88, 1,45 Hz, 1 H) 7,30 (d, J=1,04 Hz,
1 H) 7,44 (d, J=5,39 Hz, 1 H) 7,84 (d,
J=7.88 Hz, 1 H) 8,48 (s, 1 H) 8,56 (d,
J=5,39 Hz, 1 H)

329

2AAA

149 (s, 6 H) 6,87 (d, J=8,50 Hz, 2 H)
721 (d, J=8,50 Hz, 2 H) 7,33 (d, J=5,39
Hz, 1 H) 8,32 (s, 1 H) 8,42 (d, J/=5,39 Hz,
1 H) 9,70 (s, 1 H) 13,14 (br, s,, 1 H)

290

2BBB

1,45 (s, 6 H) 7,46 - 7,55 (m, 2 H) 7,69
(dd, J=10,26, 1,14 Hz, 1 H) 8,06 (t,
J=7.46 Hz, 1 H) 8,45 (s, 1 H) 8,56 (d,
J=5,18 Hz, 1 H)

317

2CCC

1,48 (s, 6 H) 2,39 (s, 3 H) 7,25 - 7,33 (m,
4 H) 7,36 (d, J=5,39 Hz, 1 H) 8,34 (s, 1
H) 8,46 (d, J=5,39 Hz, 1 H)

288

2DDD

1,43 (s, 6 H) 2,10 (s, 3 H) 7,31 (d, J=8,50
Hz, 2 H) 7,68 (d, J=8,71 Hz, 3 H) 8,19 (s,
1 H) 8,29 (d, J=5,39 Hz, 1 H) 10,22 (s, 1
H)

331

2EEE

1,44 (s, 6 H) 3,33 (s, 3 H) 7,69 (d, J=8,50
Hz, 2 H) 7.73 (d, J=5,39 Hz, 1 H) 8,03
(d, J=8,29 Hz, 2 H) 8,27 (s, 1 H) 8,40 (d,
J=5,39 Hz, 1 H)

352

2FFF

1,46 (s, 6 H) 7,47 (d, J=5,18 Hz, 1 H)
7,63 (dd, J=7,98, 1,55 Hz, 1 H) 7,87 (d,
J=145Hz, 1 H) 8,11 (d, J=8,09 Hz, 1 H)
8,48 (s, 1 H) 8,59 (d, J=5,18 Hz, 1 H)

333
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Lk on 1,48 (s, 6 H) 7,21 - 7,26 (m, 2 H) 7,35 -
2GGG 0 741 (m, 2 H) 7,76 (d, J=5,39 Hz, 1 H) |306
' 8,21 (s, 1 H) 8,28 (d, J=5,39 Hz, 1 H)
'S ko 1,43 (s, 6 H) 7,48 - 7,54 (m, 2 H) 7,75 -
S HHI Sy 7,81 (m, 1 H) 7,88 (dd, /=788, 1,24 Hz, | 1.
1 H) 8,43 (s, 1 H) 8,57 (d, J=5,18 Hz, 1
COOH H)
D ko 1,42 (s, 6 H) 7,58 (d, J=5,39 Hz, 1 H)
- sy 7,64 (t, J=7.57 Hz, 1 H) 7,85 (dd, /=788, | 5 |,
1,24 Hz, 1 H) 8,00 - 8,07 (m, 1 H) 8,42
& (s, 1 H) 8,57 (d, /=4,98 Hz, 1 H)
&< O 1,44 (s, 6 H) 7,44 - 7,53 (m, 2 H) 7,64 (s,
271] F o 1 H) 7,75 - 7,86 (m, 2 H) 8,18 (br, s,, 1 {335
- H) 8,44 (s, 1 H) 8,58 (d, J=5,39 Hz, 1 H)
2

Vi dy 3: Quy trinh diéu ché hop chit ¢6 cong thic (I-C)

Hop chét ¢ cong thie (I-C) ¢6 thé duoc didu ché theo So d6 chung duoc chi ra

duéi day:

So dd I-C:

Pd(dppf)Cly, Na,CO4

THF, axetonitril
150°C/30 phut

‘ X Visong
()
B(OH), 3
RS

N

o

1
\Yz,Y

NazS
DMF
130°C/30 phut _N

Na,COs ﬁeo%H
810 N ra Rb  phong/2 giv
SH S OFt
R R? R4 0
OEt
RS2 Br I R \Yz.

Vi du 3A: axit 2-(4-(4-Xyanophenyl)pyridin-3-ylthio)-2-metylpropanoic

Pd(dppf)Cly, Na,CO4

MeOH
“THF, axetonitril - Na,S N2,COs NanH (2M, tron
150°C/30 phut DMF DMF nudc) e
| N Vi song \ 130°C/30 th 60°C/1 giv Nhiét do phong/2 git | N\
OEt ” Z OH
F B(OH)2 F suocs SH . S><H/
¢l OEt BUOC D o)
BUOC C:
BUOC A CN
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Budc A: 4-(3-flopyridin-4-yl)benzonitril

Axit 4-xyanophenylboronic (1,77g, 12mmol) va Pd(dppf)Cl> (400mg, 5%mol)
duoc dinh luong 20mL vao lo phan ang vi séng. Dung dich 4-clo-3-flopyridin (1,31g,
10mmol) trong THF (6mL), axetonitril (6mL), va dung dich natri cacbonat trong nudc
duoc bd sung vao. Huyén ph tao thanh dugc khtr khi bang cach lam sti bot N» trong
khoang thoi gian mdt phut. Sau d6, hdn hop dugc gia nhiét dén 150°C trong khoang
thoi gian 30 phut dudi bie xa vi song. Hon hop duoc tai 1én trén hop tai ISCO 5g va
duoc rira giai véi gradien ctia 0-80% etyl axetat trong hexan trén cot ISCO 40g dé tao
ra etyl 2-(4-(4-xyanopheny) pyridin -3-ylthio)-2-metylpropanoate ¢ dang bot tring
(1,08g, 54%).

Budce B: 4-(3-mercaptopyridin-4-yl)benzonitril

Hdn hop cua 4-(3-flopyridin-4-yl)benzonitril (1,08g, 5,4mmol) va natri sulfua
(0,84g, 10,8mmol) trong DMF (20mL) duoc khudy & nhiét do 130°C trong khoang
thoi gian 0,5 gio. Trong khi phan Gng nay dugc lam mat ¢ bé nude d4, dung dich HCI
trong nude (6N, 2,5mL) duoc bd sung nhé giot v6i sy khudy manh. Bot nhdo mau
vang tao thanh dugc c6 dic bang cach st dung phuong phép lam bay hoi kiéu quay
trong bé nude (80°C) dén kho. Chét rin mau vang tao thanh duge chiét bang metanol
(4x20mL). Phan chiét két hop nay dugc co dic dén khi kho dé tao ra chét rin mau
vang (1,1g, 96%).

Budc C: Etyl 2-(4-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoat

Hon hop cia 4-(3-mercaptopyridin-4-yl)benzonitril (1,1g, 5,2mmol), etyl 2-
bromoisobutyrat (2,0g, 10,4mmol) va natri cacbonat (1,6g, 15,5mmol) trong DMF
(20mL) duogc khudy & nhiét do 60°C trong khoang thoi gian 1 gio. Hon hgp phan tng
nay dugc phin chia gita nude (20mL) va etyI axetat (20mL). Ldp hitu co dugce rira
bing nude ((2x20mL) va dung dich natri clorua bdo hoa (20mL). Phan lam sach trong
nuée duoc chidt lai bing etyl axetat (2x20mL). Cac phan chiét hitu co két hop dugc
lam khd qua natri sulfat, co déc, va tinh ché bang sic ky pha binh thuong stt dung
gradien cua 0-25% etyl axetat trong hexan dé tao ra hdn hop etyl 2-(3-bromopyridin-4-
ylthio)-2-metylpropanoat ¢ dang dau mau vang nhat (0,25g, 15%).

Budgc D: Axit 2-(4-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoic
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Metanol (ImL) va dung dich natri hydroxit trong nuéc (2M, 1mL) dugc bd
sung etyl 2-(4-(4-xyanophenyl)pyridin-3-ylthio)-2-metylpropanoat (0,25g, 0,77mmol)
va dugc khudy ¢ xung quanh nhiét do trong khoang thoi gian 2 gio. Thé tich dugc
giam (x4p xi 1mL) bang phuwong phép lam bay hoi va cdn tao thanh dugc xir ly bang
dung dich HCI trong nuéc (6N) bang cach khudy dén do pH = 6, dan dén sy tao thanh
ctia chét két tha mau tring ma duge phan tach bang céach loc. Chét rin dugc rira bing
nude (6x1mL), duge lam kho bang khong khi trong khoang thoi gian 1 gio va sdy kho
trong diéu kién chan khong qua P20s qua dém dé thu dwoc bdt mau trang (0,072g,
32%).

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,17 (s, 6 H) 7,50 (d, J=4,98 Hz, 1 H) 7,67 (d,
J=8.29 Hz, 2 H) 7,97 (d, /=8,29 Hz, 2 H) 8,69 (d, J~4,98 Hz, 1 H) 8,73 (s, 1 H) 12,65
(br, 1 H).MS (m/z), M+1, 299.

Vi du 3B-3Z

Hop chét trong bang dudi day duoc didu ché theo quy trinh md ta trong vi du 3A.

Vidu | Cau tric s
_ SJ%OH

. %SJ%OH 3F O 0
IN; sjﬁ(OH IN/\ Jﬁ/OH
3C 0 3G Q!

cl
No )ﬁ/ .
|/ OH ~
S |
3D % 0 3H %SKJOH
Z
Et -
N |N\

i; K{OH — OH
3E Q! 31| ] SJﬁf
X s

N\

l/ J%OH
S

SN
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N
| _ S/%(OH ] _ SJ%OH
3T

3K ) 0
N N
H
OMe
N
Ny ‘ =
I K(OH ~ SK(OH
¥
3L S 3U N ©O
z o S
' N
NQ/N H
N

N
| /\ K]/OH | ; OH
s 3V SK(

3M ~ 0

| ~ Pz s OH
10 = S/K]/OH - /\ﬂ/
=

N

X CN

N N

| 1 =~

g OH P SSZ oH

o)
3P & 3X 0

NS 9@

= SJ%OH | OH
3Q 5 X - >So(

| /\ /K(OH o
3R S Ny
N 37 OO 0
“

3S

Vi du 4: Quy trinh diéu ché hop chét c6 cong thire (I-D):

Hop chét ¢6 cong thirc (I-D) c6 thé dugc didu ché theo so dd chung chi ra dudi day:
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So do I-D-a:
Pd(dppf)Cl,
Kali axetat
Br DMSO
.-R4 80°C/5 gi¢
R{_ | /5 gio
" v —
- R3 \YZY O\ /O
/B_B\
Nazs 0] [e]
DM,F N82003
Vi song
130°C/30 phitt DMF

| N 1 N 70°C/1 gid
= =
Cl SH R Rb
Br Br

6}
So d6 I-D-b:
Pd(Ph3P)4
Na>COj3 trong nude
XN  Dioxan, 80°C/5 givy | N
e — 7
Br W .’/——R4 “ |
o. O K
B \.R3 YZY
R4
Rf\'
| 1
- R3 \Yz'Y

So dd I-D-c:

K,COs

N DMF SN Re Rb Dioxan, 80°C/5 gio
Q\ 130°C/0 5 gidy Q
Cl
Br O

o)
HS Me

0]

22900

at

O O
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RS
\ y Pd(Ph3P)4
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Dioxan, !
80°C/s gio || SN R?
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R4
R - |
l""\l “ . 1
N R R R
— S>S]/OEt
(e}
K,CO4 i
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_— =
' Y '-R4
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Vi du 4A: axit 2-(3-(4-xyanonaphtalen-1-yl)pyridin-2-ylthio)-2-metylpropanoic

CuCN Pd(dppf)Cl,
Kali axetat
o. .0
Br 125 C DMSO “B”
I ‘ qua dém I - 80°C/5 glo I ‘
O Pd(PhsP)4 .
BUOC A NazCO? rong NaOH (1M, trong
Br e nudc)
Dioxan, MeOH

N
N
Na,$ BUGC B 80°C/S gio ><[(0Et Nhigt d;ghong/s | — S><H/OH
DMF N82003 BUGCE
Vi séng BUGCF OO o]

130°C/30 phut DMF

N 70 C/ 1 gio N
OEt CN CN
QCI - QSH Q Xm

BUGC D
Buéc A: 4-Bromo-1-naphtonitril

Hon hop cta 1,4-dibromonaphtalen (24,06g, 84mmol) va ddng xyanua (6,02g,
67mmol) trong DMF (85mL) dugc gia nhiét dén nhiét do 125°C qua dém. Hdn hop
nay dugc cd didc tung phén dé loai bdo DMF va ciin tao thanh dugc rira béng amoni
hydroxit trong nu6c va dugc chiét bang etyl axetat. L&p hiru co dugc ¢d ddc va tinh

ché bing phuwong phap sic ky dé tao ra 4-bromo-1-naphtonitril (5,13g, 26%).
Budc B: 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1 -naphtonitril

Hon hop cua 4-bromo-1-naphtonitril (4,58g, 19,7mmol), bis(pinacol)diboron
(5,00g, 19,7mmol), Pd(dppf)Cl> (0,49¢, 0,6mmol) va kali axetat (5,78g, 59,1mmol)
trong DMSO dugc gia nhiét dén nhiét do 80°C trong khoang thoi gian 5 gio. Hon hop
phan ing nay duoc rira bang dung dich HCI trong nude 1M, chiét bang etyl axetat va
tinh ché bang phuong phap sic ky dé tao ra hon hop 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1-naphtonitril (2,00g, 36%).

Budc C: 3-bromopyridin-2-thiol

Hdn hop clia 3-bromo-2-clopyridin (0,769g, 4mmol) va natri sulfua (0,336g,
6mmol) trong DMF (3mL) dugc gia nhiét dudi birc xa vi séng & nhiét do 130°C trong
khoang thoi gian 0,5 gio. Nuge (50mL) va etyl axetat (20mL) duoc bd sung va céc 16p
nay dugc tach riéng. Lép nude di duge axit hoa dén do pH = 6, dan dén su tao thanh
chat két tiia ma duoc phan tach bing céch loc va lam khd duéi diéu kién chan khong

dé tao ra san pham & dang chét rdn mau vang (0,42¢g, 55%).
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Budc D: Etyl 2-(3-bromopyridin-2-ylthio)-2-metylpropanoat

Hon hop ctia 3-bromopyridin-2-thiol (189mg, Immol), etyl-2-bromoisobutyrat
(390mg, 2mmol) va natri cacbonat (159mg, 1,5mmol) trong DMF (2mL) dugc gia
nhiét dén nhiét d6 70°C trong khoang thoi gian mot gio. Hon hop phan g nay trung
hoa bang dung dich HCI trong nude 1M va duge chiét bang etyl axetat. Lop hitu co
dugc lam kho qua MgaSOyq, cd dac va tinh ché bang phuong phép sic ky dé tao ra hdn
hop etyl 2-(3-bromopyridin-2-ylthio)-2-metylpropanoat (0,271g, 89%).

Budce E: Etyl 2-(3-(4-xyanonaphtalen-1-yl)pyridin-2-ylthio)-2-metylpropanoat

Hdn hop cua etyl 2-(3-bromopyridin-2-ylthio)-2-metylpropanoat (271mg,
0,89mmol), 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-naphtonitril (248mg,
0,89mmol), paladi tetrakis triphenylphoshin (51mg, 0,044mmol) va dung dich natri
cacbonat trong nudc (2M, 1,5mL, 3mmol) trong dioxan (3mL) dugc khir khi va gia
nhiét dén nhiét do 80°C trong khoang thdi gian 5 giv. Hon hop nay dugc rira bang
nude va dugce chiét bang axetat. L&p hitu co duge 1am khod bing Mg2SOs, co dic va
tinh ché bing phuwong phap séc ky dé tao ra hdn hop etyl 2-(3-(4-xyanonaphtalen-1-
yD)pyridin-2-ylthio)-2-metylpropanoat (0,121g, 36 %).

Buée F: axit 2-(3-(4-xyanonaphtalen-1-yl)pyridin-2-ylthio)-2-metylpropanoic

Etyl 2-(3-(4-xyanonaphtalen-1-yl)pyridin-2-ylthio)-2-metylpropanoat (121mg,
0,32mmol) trong hdn hop chira dung dich natri cacbonat trong nu6e (1M, 2mL) va
metanol (5mL) dugc khudy ¢ nhiét do phong khoang 5 gid. Metanol dugc khir mot
phan va cin tao thanh bi axit hoa giy ra su két tha cua san phim axit 2-(3-(4-
xyanonaphtalen-1-yl)pyridin-2-ylthio)-2-metylpropanoic. San phim rin dugc phan
tach bang cach loc va 1am khé dudi diéu kién chan khong (0,065g, 0,187mmol, 60%).

IH NMR(400 MHz, DMSO-ds) 8 ppm 12,47 (s, 1H), 8,56 (d, J = 4,8 Hz, 1H), 8,29 (d,
1 =72 Hz, 1H), 8,25 (d, ] = 8,4 Hz, 1), 7,88 (dd, ] = 7,6, 7,6 Hz, 1H), 7,72 (dd, ] =
7.6,7.6 Hz, 1H), 7,66 (d, ] = 7,2 Hz, 1H), 7,62 (d, J = 8,4 Hz, 1H), 7,50 (d, ] = 8,8 Hz,
1H), 7,35 (dd, T = 4,8, 7,6 Hz, 1H),1,49 (s, 6H), MS (m/z), M+1, 349,08.

Vi dy 4B, 4C

Hop chét trong bang dudi day duoc didu ché theo quy trinh duge mo ta trong vi

du 4A.
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Vi

Cau truc
du

'H NMR (400 MHz, DMSO-ds) & ppm

MS
(m/2),

M+1

=N
l P S/\n/OH

4B
0

8,64 (d, J = 3,6 Hz, 1H), 8,41 (d, J = 8,4 Hz,
1H), 8,04 (d, J = 7,2 Hz, 1H), 7,81 (dd, J = 7,2,
7.2 Hz, 1H), 7,72 (d, J = 5,6 Hz, 1H), 7,65 (dd, J
= 172,72 Hz, 1H), 7,45-7,53 (m, 3H), 3,74 (d, J
= 14,4 Hz, 1H),3,66 (d, J= 14,4 Hz, 1H)

321,07

4C
0

12,80 (s, 1H), 8,54 (d, J= 4,8 Hz, 1H), 8,31 (d, J
— 7.2 Hz, 1H), 8,26 (d, J= 8,4 Hz, 1H), 7,88 (dd,
J =16, 76 Hz, 1H), 7,71 (dd, J = 7,6, 7,6 Hz,
1H), 7,64 (d, J = 7,2 Hz, 2H), 7,55 (d, J = 8,4
Hz, 1H), 7,33 (dd, J = 4,8, 7,6 Hz, 1H), 2,65-
275 (m, 2H), 2,05-2-15 (m, 2H), 1,90-2,01 (m,
2H)

360,93

Vidu 4D-47

Hop chét trong bang duédi day dugc diéu ché theo quy trinh dugc md ta trong vi

du 4A.

Vidu Céu tric

~N
LA o 4H
4D o

4F

SN
l — SK]/OH
d 4]

Cl

4F

Cl
B
P SJ%OH 4]
(@]

Et

4G

| SN 4K
Sjﬁ/or—l
0

=
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B
_ SK}/OH
41, 4U

M | 0 4V

B
— SK(OH
4N 4W

B
= SK‘(OH
4X

40 -z 0

4Q 4Y
CN
| SN R F
AR >~ S)S(OH
47 0
40
CN
4S8
4T

Vi du 5: Quy trinh didu ché hop chét c6 cong thic (I-E)

Hop chét c6 cong thie (I-E) ¢6 thé duoc diéu ché theo so dd chung chi ra dudi

day:
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So do I-E-a:
Pd(PhaP)4 Na,COjs . B

N32C03 Dioxan, DMF e Y NaOH/MeOH / \

ooy S gy A 130°C/1 givhvi séng TONRLRY oo phongizgr ([N RE R
I I | . N2 OMe . INIZ o M*
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cl dy R R3 R : “ 7 { 7
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.p4 RaT Y2 Y HS
wa Y i
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So do I[-E-b:
Na,COs Pd(PhaP)s
DMF ,
t
130°C/20 phut Na,COs trong nude

SN vi song (SN R2 Rb 80°C/S giv 7SN Ra RO 7SN Ra RO
N~

N% . W/k>§[(ome . N~ >§W0Me . N~ >Sro-lv|+
I s 2 oM, s s
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of Cl O R o] RS o]
OMe ‘ |

= | | ] ' |Y1
.. N4 N N
NpetSy2Y TRTY? “RY Y2

Vi du 5A: axit 2-(3-(4-Xyanonaphtalen-1-yl)pyrazin-2-ylthio)axetic

Pd(Ph3P)4 Na,COs
DMF
Na,COs o NaOH/MeOH
i 0 R 130°C/1 gid/vi sé N B
%\N Dioxan, 80°C/12 gio N glorvisong fN Nhiét d6 phong/12 gid NI(:N

— | — N~ S/\[rOMe .

OH
|
N N~ S
j/kol \/\_k cl on o BUGC C /r
Cl e
0.0 & QO 99
= () "%

CN CN
OO oN BUGC B
CN

BUOC A

Budc A: 4-(3-Clopyrazin-2-yl)-1-naphtonitril

Hon hop cua 2,3-diclopyrazin (2,98g, 2mmol), 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1-naphtonitril (0,558mmol, 2mmol) paladi tetrakis
triphenylphoshin (0,069g, 0,06mmol) va dung dich natri cacbonat trong nuéc (2M,
3mL, 6mmol) trong dioxan (7mL) dugc gia nhi€t dén 80°C khoang 12 giod. Hon hop
phan tng nay duoc lam mat téi nhiét do phong, 1am sach bang nudc, chiét bang etyl
axetat va duoc tinh ché bang phuong phap sdc ky dé tao ra hdn hop 4-(3-clopyrazin-2-
yl)-1-naphtonitril (0,36g, 68%).

Budc B: Metyl 2-(3-(4-xyanonaphtalen-1-yl)pyrazin-2-ylthio)axetat

Hdn hop cta 4-(3-clopyrazin-2-yl)-1-naphtonitril (0,16g, 0,6mmol), metyl
thioglycolat (0,127g, 1,2mmol) va natri cacbonat (0,082g, 0,78mmol) trong DMF
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(1mL) duoc gia nhiét dudi buc xa 1o vi song dén 130°C trong khoang thoi gian 1 gio.
Hoén hop nay dugc rua bing nudc, chiét bang etyl axetat va dugc tinh ché bang
phuong phéap sic ky dé tao ra hdn hop metyl 2-(3-(4-xyanonaphtalen-1-yl)pyrazin-2-
ylthio)axetat (0,127g, 63%).

Buéc C: axit 2-(3-(4-xyanonaphtalen-1-yl)pyrazin-2-ylthio)axetic

H8n hop clia metyl 2-(3-(4-xyanonaphtalen-1-yl)pyrazin-2-ylthio)axetat (0,125g,
0,37mmol), dung dich natri cacbonat trong nuéc (1M, 0,5mL) va metanol (1mL) duoc
khudy & nhiét o phong trong khoang thoi gian 12 gio. Metanol dugc khir va hdn hop
nay dugc rua bing nudc va chiét bang etyl axetat. Lép hitu co duoc lam khod qua
MgSO4 va co dic dén khi khé. Can rén duoc két tinh lai tir etyl axetat va hexan dé tao

ra axit 2-(3-(4-xyanonaphtalen-1-yl)pyrazin-2-ylthio)axetic (0,102g, 86%).

I'H NMR (400 MHz, DMSO-ds, 25 °C) 12,60 (bs, OH), 8,70 (d, J = 2,4 Hz, 1H), 8,60
(d, J = 2,4 Hz, 1H), 8,36 (d, J = 7.6 Hz, 1H), 8,29 (d, J = 8,4 Hz, 1H), 7,90 (dd, J =
7.6, 7.6 Hz, 1H), 7,80 (d, J = 7,6 Hz, 1H), 7,71 (dd, J = 7.6, 7,6 Hz, 1H), 7,56 (d, J =
8,4 Hz, 1H), 3,95 (s, 2H),

MS (m/z), M+1 = 322,08
Vidu 5B-5Z

Hop chét trong bang dudi day duoc diéu ché theo quy trinh mo té trong vi du SA.

Vidu | Céau tric N

N~ SJ%OH
N 5D N O
N~ S/K]/OH S

5A g N

O
S N~ SJ%OH
N )ﬁf SE I
pGAS 9%

s

0

cl ﬁN

cl N~ SJ%OH

7SN Jﬂr 5F O ©
N OH
5C [ o O

Et

5B
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Vi du 6: Quy trinh diéu ché cac hgp chit c6 cong thire (I-F)

Hop chét c6 cong thic (I-F) ¢6 thé duge diéu ché theo so do chung chi ra dudi

day:
So do I-F-a:
Na,COs Pd(Ph3P)4
DMF Na,COs trong nudc
130°C/20 phut BN Dioxan, N
N|/§N Vi song N|/§N Ra gb  100°C/s gio N|/§N Ra RO
%CI — S/\S%(OMe . = S%{OMe
Br Ra Rb Br o) w .’ R | o] --R4
O \ 1
HS>KH/OMe o RSy R
R4
o) R
RSy
So do I-F-b:
Pd(Pth)4 Na2C03
Na,COj trong nudc DMF )
Dioxan, 130°C/30 phut RN
N|/§N 80°C/5 giv I\II&N Vi séng N‘/*N Ra RP
e — 2 e 7 s%(OMe
Br W R <R 0 --R4
/ | 1
O\B/O “.R3 \Yz'Y1 <R3 \Yz'Y1 <R3
B ~ |
l\‘~vR3 \YZ‘Y1
Vi du 6A: axit 2-(5-(4-xyanonaphtalen-1-yl)pyrimidin-4-ylthio)axetic
Pd(PhsP)4
Ngﬁl(:) 3 Né{CO; tr_ong nudc
o i Dioxan,
130VCi/S 2&2}‘“ 100°C/5 gid
G —
NN = OMe Pz OH
%C' OMe %Sﬁf D s
B HSTOY Br 0 o0
; Q)
BUGC A
94 2
BUGCB
CN
Budc A: metyl 2-(5-bromopyrimidin-4-ylthio)axetat
HOn hop cia 4-clo-5-bromopyrimidin  (0,193g, 1,0mmol),

metyl 2-

mercaptoaxetat (0,116g, 1,Immol) va natri cacbonat (0,159g, 1,5mmol) trong DMF

-119-



22900

(0,7mL) dugc gia nhiét dudi blrc xa vi song dén nhiét do 150°C trong khoang thoi gian
20 phat. Hon hop nay dugc rira bing nudc, chiét bang etyl axetat va tinh ché bang
phuong phép sic ky dé tao ra hdn hgp metyl 2-(5-bromopyrimidin-4-ylthio)axetat
(0,22g, 84%).

Budc B: axit 2-(5-(4-xyanonaphtalen-1-yl)pyrimidin-4-ylthio)axetic

Hdn hop ctia metyl 2-(5-bromopyrimidin-4-ylthio)axetat (220mg, 0.84mmol),
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-naphtonitril ~ (237mg, 0,85mmol),
paladi tetrakis triphenylphoshin (46mg, 0,04mmol) va dung dich natri cacbonat trong
nude (2M, 1,5mL, 3mmol) trong dioxan (3mL) duoc gia nhiét dén nhiét do 100°C
trong khoang thoi gian 5 gio. Hoén hop phan ng nay dugc dé ngudi dén nhiét do
phong va dung dich natri cacbonat trong nudc (1M, 30mL) duoc bd sung vao. Hon
hop nay dugc rira bang etyl axetat (2x20mL), va 16p dung dich nuéc duge axit hoa dén
do pH=4, din dén su tao thanh chit két tta ma duoc tach béng cach loc va lam kho
dudi didu kién chan khéng dé tao ra axit 2-(5-(4-xyanonaphtalen-1-yl)pyrimidin-4-
ylthio)axetic (143mg, 53%).

'H NMR (400 MHz, DMSO-ds) 12,80 (bs, OH), 9,15 (s, 1H), 8,56 (s, 1H), 8,35 (d,J =
7.2 Hz, 1H), 8,29 (d, J= 8,4 Hz, 1H), 7,91 (dd, J = 7,6, 7,6 Hz, 1H), 7,75 (dd, J = 7,6,
7.6 Hz, 1H), 7,71 (d, J= 7,6, Hz, 1H), 7,61 (d, J = 8,4 Hz, 1H), 3,99 (s, 2H),

MS (m/z), M+1, 322,08. .

Vi du 6B: axit 2-(5-(4-xyanonaphtalen-1-yl)pyrimidin-4-ylthio)-2-metylpropanoic

NN

|
L on
SOl
CN

Axit 2-(5-(4-xyanonaphtalen-1-yl)pyrimidin-4-ylthio)-2-metylpropanoic dugc
didu ché theo quy trinh dugc mo ta trong vi du 6A, bang cach st dung metyl 2-
mercapto-2-metylpropanoat thay cho metyl 2-mercaptoaxetat, trong budc A
IH NMR (400 MHz, DMSO-ds) 12,70 (bs, OH), 9,07 (s, 1H), 8,53 (s, 1H), 8,33 (d, J =
7,6 Hz, 1H), 8,27 (d, J = 7,6 Hz, 1H), 7,91 (dd, J = 7.6, 7,6 Hz, 1H), 7,75 (dd, J= 7.6,
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7.6 Hz, 1H), 7,71 (d, J = 7.6, Hz, 1H), 7,56 (d, J = 8,0 Hz, 1H), 3,99 (s, 2H), MS
(m/z), M+1, 350,08.

Vi du 6C-6F

) MS
Vidu | Cautrac "H NMR (400 MHz, DMSO-ds) 6 ppm (m/z)
' M+1

SN I NMR (400 MHz, CDCls, 25 °C) 8,94 | 299,94
- S><rr°” (s, 1H), 8,39 (s, 1H), 7,82 (d, J= 8,4 Hz,
5 2H), 7,61 (d, J = 8,4 Hz, 2H), 1,75 (s,
6H),
CN

6C

'H NMR (400 MHz, CDCls, 25 °C) 11, 4 | 311,95

N %OH (bs, COOH), 8,94 (s, 1H), 8.41 (s, 1H),

s 7.83 (d, J = 8,4 Hz, 2H), 7,61 (d, J = 8,4

6D ° Hz, 2H), 2,96-3,10 (m, 2H), 2,11-2,30
CN

(m, 6H),

'H NMR (400 MHz, DMSO-ds, 25 °C) | 305,00

N”>N

(A on 12,58 (bs, COOH), 8,89 (s, 1H), 8,42 (s,
I 1H), 7,44-7,50 (m, 4H), 5,32 (t, J = 6,0

6E Hz, OH), 4,59 (d, J = 6,0 Hz, 2H), 1,62

(s, 6H),

OH

'H NMR (400 MHz, DMSO-ds, 25 °C) | 317,01
g Q{OH 12,7 (bs, COOH), 8,86 (s, 1H), 8,42 (s,

! 1H), 7,5 (s, 4H), 5,34 (t, J = 6,0 Hz, OH),
OF 4,60 (d, J = 6,0 Hz, 2H), 2,74-3,85 (m,
2H), 2,06-2,30 (m, 6H),

OH

Vidu 6G-57Z

Hop chét trong bang duéi day duoc diéu ché theo quy trinh ¢4 mo ta trong vi du
OA.
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6AA

P

6AA

NN

6BB

O
Z s OH

6CC
0
CN
i@ X on
6DD

Vi du 7: Quy trinh diéu ché hop chét c6 cong thic (I-G)

Hop chét ¢ cong thie (I-G) ¢6 thé duoc didu ché theo so dd chung dugc thé

hién dudi day:

So do [-G-a:
Pd(Ph3P)4 Na,COs
Na,COs trong nuge DMF
N Dioxan, N 130°C/30 phut
ﬁ Xy 80°C/5 giv W X Vi song
N
7 T N Br P
“B” R3 \YZ,Y HS OMe
R4
Rﬁ 0]
'\\ Y1
‘R Y2
So do I-G-b:
Na,COs Pd(PhsP),
DMF Na,CO; trong nudc
130°C/30 phit K Dioxan,
( Vi séng “/ X Ra Rb 80°C/5 gity
B N~ S>§H/OM6
Ra Rb cl ©
HS OMe O o
0 R4
! R = I
R \Yz'w
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Vi du 7A: axit 2-(4-(4-xyanonaphtalen-1-yl)pyrimidin-5-ylthio)axetic

Pd(Ph3P)4 K,COs DMF
Na,COs trong nude 160°C/30 phut
N Dioxan, 80°C/12 gid N Vi song NaOH/MeOH
T

N

g 7S WN\ Nhiét do phong/2 gid WN\
P N~ N~ OMe ) N~ OH
Br Br S BUGC C s
Cl % Hs/\ﬂ/OMe /\p)/ T AQ)/

Y et O O

B .
BUGC B
CN CN

BUGC A
b

CN
Buéc A: 4-(5-bromopyrimidin-4-yl1)-1-naphtonitril

Hon hop ctia 4-clo-5-bromopyrimidin (193mg, 1mmol), 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1-naphtonitril (279mg, Immol) paladi tetrakis
triphenylphoshin (0,023g, 0,02mmol) va dung dich natri cacbonat trong nudc (2M,
1,5mL, 3mmol) trong dioxan (3mL) dugc gia nhi€t dén nhiét do 80°C trong khoang
thoi gian 12 git. Hon hop phan Gng nay duoc lam mét t6i nhiét do trong phong, lam
sach bang nudc va chiét bang etyl axetat va tinh ché bang phuong phap sdc ky dé tao

ra 4-(5-bromopyrimidin-4-yl)-1-naphtonitril (214mg, 69%).
Bugce B: Metyl 2-(4-(4-xyanonaphtalen-1-yl)pyrimidin-5-ylthio)axetat

Hon hop cta 4-(5-bromopyrimidin-4-yl)-1-naphtonitril (45mg, 0,14mmol),
metyl thioglycolat (74mg, 0,7mmol) va kali cacbonat (27mg, 0,2mmol) trong DMF
(0,6mL) duoc gia nhiét dudi birc xa vi song dén nhiét 3o 160°C trong khoang thoi gian
0,5 gid. Hon hop nay duge rira bing nudc, chiét bang etyl axetat va tinh ché bang
phuong phap sic ky dé tao ra hon hop metyl 2-(4-(4-xyanonaphtalen-1-yl)pyrimidin-
5-ylthio)axetat (22mg, 47%).

Budce C: axit 2-(4-(4-xyanonaphtalen-1-yl)pyrimidin-5-ylthio)axetic

HOn hop cha metyl 2-(4-(4-xyanonaphtalen-1-yl)pyrimidin-5-ylthio)axetat
(22mg, 0.065mmol), dung dich natri cacbonat trong nu6e (1M, 0,5mL) va metanol
(1mL) dugc khudy & nhiét do phong trong khoang thoi gian 2 gi¢. Metanol dugc khu
va dung dich natri hydroxit trong nudc va etyl axetat (3mL) dugc bd sung vao. Lép
nuée duoc khit, axit hoa va chiét bing etyl axetat. Lép hitu co thi hai duge cd déc dén
kho d& tao ra hdn hop axit 2-(4-(4-xyanonaphtalen-1-yl)pyrimidin-5-ylthio)axetic
(19mg, 91%).

-124-



22900

'H NMR (400 MHz, CDCls, 25 °C) 9,26 (s, 1H), 9,03 (s, 1H), 8,71 (bs, 1H), 8,39 (d, J
= 8,0 Hz, 1H), 8,50(d, J = 8,4 Hz, 1H), 7,79 (dd, J = 7,2, 7,2 Hz, 1H), 7,55-7,66 (m,
2H), 7,61 (d, J = 8,4 Hz, 1H), 3,99 (s, 2H),

MS (m/z), M+1 = 322,08
Vi du 7B-7Z

Hop chét trong bang dudi day dugc didu ché theo quy trinh dugc mo té trong vi

du 7A.

Vidu | Cau trac 7S
N~ OH

7 71 I
N SJ%OH = |
7B o) SN
N
ﬁ AN

N
Nl(/ S/K(OH 7] A 0
o)

7C N
o OMe
° NIr N; Jﬁ/OH
n 7K Y
N~ S/K(OH A
7D 0

7L

N|r /\ /]ﬁfOH
7E s

s 7N
N~ S/K(OH
Toal”

WN\ 70 = o
G N~ SJﬁ/OH N

Z>N 0

|

N
; &
s N~ SK\/OH
N~ Jﬂ/OH TP &
TH S N
N ° _N
N
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II. Déanh gia sinh hoc
Vi du 8: Déanh gia bang thir nghiém mo hinh URAT1

Té bao phdi than ¢ ngudi HEK293 (ATCC CRL-1573) dugc nhan gibng trong
mdi trudng nudi cdy mdé EMEM nhu duoc md ta béi ATCC trong mdi truong khi chira
5% CO» va 95% khong khi. Su chuyén nap cta t& bao HEK293 véi san pham thiét ké
URAT1 dugc thuc hién biang cich st dung chit phan tng chuyén nap
L.2000(Invitrogen) nhu dugc mo ta bdi nha san xuét. Sau 24 gio, cac té bao da chuyén
nap duogc chia vao cac dia nuoi cdy md 10cm va nudi ciy trong khoang thoi gian 1
ngay, sau d6 mdi truong nay dugc thay thé bang méi trudong phat trién mé&i chira G418
(Gibco) tai néng do cubdi cung 0,5mg/ml. Khuin lac khang thubc duogc chon sau
khoang & ngay va sau do thu nghiém hoat tinh van chuyén axit uric '*C. C4c té bao md
hinh HEK293/ URAT! dugc dan trén céc dia 96 16 dugc phu Poly-D-Lysin tai mat do
125,000 té bao trén mot 1.

Céc té bao da duoc nudi cdy qua dém (20-26 gid) & nhiét 4o 37°C trong ti 1.
Céc dia nay duoc dé dat dén nhiét do trong phong va moi truong dugce rira bang cach
rira mot 1an bang 250pl dém rtra (Na Gluconat 125mM, Hepes 10mM pH=7,3). Hop
chit hodc ta duogc duoc bd sung vao dém thtr nghiém bang véi axit uric C dbi voi
ndng d6 cudi cling clia axit uric 125uM v6i hoat tinh déc trung 1a 54 mCi/mmol. Bém
thi nghiém 1a natri gluconat 125mM, kali gluconat , kali phosphat 1,2mM, don hoa tri,
magie sulfat 1,2mM, Ca gluconat 1,3mM, glucoza 5,6mM, HEPES 25mM, pH = 7,3.
Céac dia ndy duoc U & nhiét do trong phong trong khoang thoi gian 10 phit, sau do
dugc ria 3 14n bang 50ul dém rta va 3 l4n bang 250ul dém rira. Chét luu nhip nhay
Microscint 20 duge bd sung vao va cac dia duoc G qua dém ¢ nhiét do phong dé can
bé“mg. Sau do, cac dia nay dugc doc trén thiét bi doc TopCount Plate Reader va tri sb
ECso dugc tao ra. (xem: Enomoto et al, Nature, 2002, 417, 447-451 va Anzai et al, J.
Biol. Chem., 2004, 279, 45942-45950.).

Céc hop chét nhu duge md ta dugc thir nghiém theo quy trinh chuin nhu mo ta
trén day dbi v6i md hinh URAT-1; céc két qua duge thé hién trong bang dudi day

trong do:
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A 14 tri s6 ECsp trong khoang tir 0,5uM dén nh6 hon hodc bang 10uM;
B 1a tri s6 ECso trong khoang tir 0,05uM dén nho hon hodc bang 0,5uM ; va

C 1a tri s6 ECso trong khoang tir 0,001puM dén nhé hon hodc bang 0,05M.

) Xép loai hoat
Vi du Cau tric tinh URATI
EC50

| X
N> S><H/OH
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|
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2K
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, Xép loai hoat
Vidu Cau truc tinh URATI
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Vidu

Cau truc

Xép loai hoat
tinh URATI
EC50
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2GG
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)(éploaihoat

Vidu CAu tric tinh URAT1
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L S/KfOH
2XX 0 B
OMe
b : SJ(%OH
2YY 0 A
NH,
N: gk%OH
277 0 B
OMe
CN
N _ SJ%OH
2AAA 0 C
OH
1 : SJ(%OH
2BBB 0 B
F
CN
N
L~ s OH
2CCC éi\ki B
T ke on
2DDD 0 B
NHCOMe
N
L~ SJ%OH
2FEEE 0 B
SO,Me
I : SJ<%OH
2FFF 0 C
Cl
CN
N\
L on
3A 0 A

-132-




22900

Xép loai hoat

Vi du Chu trac tinh URATI
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Vi du Céu triic tinh URATI
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Xép loai hoat
tinh URATI

Vi du CAu trac
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YEU CAU BAO HO

Hop chét c6 cong thire (I-K):

cong thie (I-K)

trong do:

X!'la CH;

X? 1aN;

X3 1a CH;

X* 1a CH;

R? va RP déu 1a CHs;

M 1a Ci-salkyl;

Y' 1a CRY;

Y? 1a CR?;

R! 1a H, CF3, CH3, OCHj3, F hodc Cl;

R? [a H, metyl, etyl, propyl, iso-propyl, tert-butyl, xyclopropyl, xyclobutyl,
CFs, OH, OCH3, OCH>CH3, SH, SCHs, SCH.CH3, CH,OH, C(CH3)20H, CL F,
CN, COOH, COOR?, CONH,, CONHR? hodc SO2NH>; trong d6 R* 1a H hodc
Ci-3alkyl;

nlal, 2,3 hodc4;

R doc 1ap duge chon tir H, metyl, etyl, propyl, iso-propyl, fert-butyl,
xyclopropyl, xyclobutyl, CF3, OH, OCHs, OCH>CH3, SH, SCHs, SCH2CHs,
CH,0H, C(CH3),0H, Cl, F, CN, COOH, COOR”, CONH,, CONHR® hodc
SO,NHy; trong d6 R> 1a H hodc Ci-3alkyl.
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Hop chit theo diém 1, trong d6 R? 1a CN.

Hop chét theo diém 1, trong d6 hop chét nay 1a etyl 2-((3-(4-xyanonaphtalen-1-
yl)pyridin-4-yl)thio)-2-metylpropanoat:

NT N
| _ S%/O\/
SO

CN

Hop chét etyl 2-((3-bromopyridin-4-yl)thio)-2-metylpropanoat:

N /
N l S><[(O\/
Br 0O .
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