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Linh v k¥ thuit dwoc dé cap
Sang ché dé cap dén hop chét ¢6 cong thirc (1):

@)
G |
~o A 3
N Y
N/
: Q

(1)
trong do:

A, D, E, G Y va Q la nhu duge xac dinh duéi day, hiru hiéu lam chét Ge
ché xanthin oxidaza, quy trinh diéu ché né, va duoc phdm chira luong hitu hiéu tri

liéu cda no.

Tinh trang k§ thuit ciia sang ché

D3 biét rang xanthin oxidaza 1a enzym chuyén héa hypozanthin thanh
xanthin va chuyén hoa zanthin da duge tao ra thanh axit uric. Trong khi hau hét
cac dong vat c6 vi co uricaza, ngudi va tinh tinh khong ¢ enzym nay, do do axit
uric duge biét 1a san phdm cubi cing cua qua trinh chuyén héa purin (S. P. Bruce,
Ann. Pharm., 2006, 40, 2187-2194). Nong do axit uric trong méu dugc duy tri &
mrc cao gy ra nhidu bénh khac nhau, dién hinh 1a bénh gut.

Nhu d3 duge mo ta & trén, gut 1a bénh do luong axit uric cao trong co thé,
cho biét tinh trang céc tinh thé axit uric tich tu trong sun, diy ching va xung
quanh cdc mo giy ra bénh viém cdp va dau. Gut 13 mot loai bénh viém khép, va ty
16 mac bénh nay ting mot cach déu din trong vong 40 nam qué (N. L. Edwards,
Arthritis & Rheumatism, 2008, 58, 2587-2590).

Tir nhitng nam 1960 dén nhimg nam gitra 1990, bénh nhan gut & cac nudc
phuong Tay gia tang mot cach bét ngd khoang 200-300%, chi yéu 1a dan ong. Ty
1¢ gia tang bénh nhan gat c6 thé 1a do bénh béo phi, s 130 hda, su suy gidm chirc
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ning thén, bénh ting huyét ap, v.v.. Ty 1&6 mic bénh gut vao khoang 1,4/1000
ngudi, nhung n6 con tiy thude vao lugng axit uric. Diéu nay c6 nghia 13, trong
khi ty 1€ méc bénh git 13 0,5% & nhom bénh nhén c6 lugng axit uric trong mau la
7,0mg/dl hodc cao hon, ty 16 mic bénh gut 13 5,5% & nhom bénh nhan c6 luong
axit uric 9,0 mg/dl hodc cao hon (G. Nuki, Medicine, 2006, 34, 417-423). Dya vao
ty 16 méic bénh nhu da duge mo ta trén day, luong axit uric trong mau dugc xac
dinh 1a yéu t6 nguyén nhan quan trong gy ra bénh gut. Ngoai ra, thdéi quen an
ubng, ruou, chit béo va bénh béo phi cfing 1 cac yéu t6 nguy co quan trong cia
bénh git. Gan day, cac nha nghién ctru da thuc hién cac nghién ctru mot céch ky
ludng sy lién quan giita axit uric v6i bénh suy tim, bénh ting huyét 4p, bénh tidu
dudng, bénh. than va bénh tini mach, va tAm quan trong cua viéc kiém soat lugng
axit uric dd va dang dugc gia tang (D. I. Feig et al., N. Eng. J. Med, 2008, 23,
1811-1821). Ngoai ra, 1a chét wrc ché xanthin oxidaza, allopurinol duoc biét 1a c6
tac dung dbi v6i bénh viém loét rudt két (Aliment. Pharmacol. Ther. 2000, 14,
1159-1162 ; WO 2007/043457).

Allopurinol d3 1 thudc duy nhit dé diéu tri bénh gut trong vong 40 nam
qua, cho dén khi febuxostat duoc phé chudn 1am thubc chita bénh gut ¢ My vao
nam 2009 (Brain Tomlinson, Current Opin. Invest. Drug, 2005, 6, 1168-1178).
Allopurinol da duoc biét 1a chit tc ché khong dic hiéu mot s§ enzym khac nhau
lién quan dén sy chuyén héa purin va pyrimidin, va n6 ¢6 Ki = 700 nM déi véi
xanthin oxidaza (Y. Takano et al., Life Sciences, 2005, 76, 1835-1847).
Allopurinol dugc xanthin oxidaza oxy héa ngay 14p tic thanh oxypurinol, va chét
chuyén hoa nay da dugc bibt 1a c6 vai trd 1am chét e ché hiéu nghiém xanthin
oxidaza.

| Tuy nhién, cling d4 biét rang allopurinol gdy ra tic dung phu cho dai da
day rudt va sy phat ban da va c6 su tuin thi kém trong trudng hgp dung trong
thoi gian dai. Pac biét, trong sb cac bénh nhan dung allopurinol, tdc dung phu
méc hoi chimg Stevens-Johnson dugc ghi nhan, v&i ty 1& thip nhung khong thé du
doan dugc va lam chét nguoi (Felix Arellano et al., Ann. Pharm., 1993, 27, 337-
43). Tac dung phu nghiém trong nay di duge biét 1a xay ra cing vé6i hién tugng

lam chét té bao cua da va niém mac miéng, va néu khdng duoc diéu tri thich hop
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két qua 1a khoang 25% bénh nhén c6 thé bi chét.

Do véy, dé phét trién cac chét e ché xanthin oxidaza méi, di va dang
thuc hién rat nhiéu nghién ctru khac nhau va da duoc cong bd trong rét nhidu don
yéu ciu cép bing doc quyén sang ché (vi duy, WO 1992/009279, WO
1998/018765, WO 2007/004688, WO 2007/043457, WO 2008/126770, WO
2008/126898, WO 2008/126899).

Trong s nay, WO 1998/018765 mo ta téc dung e ché ciia pyrazol va chét
din xuét phenyl d6i voi xanthin oxidaza, va WO 2008/126898 thong béo ring céc

hop chét indol ¢6 tac dung trc ché xanthin oxidaza.

Ban chét k§ thuit cita sang ché

Muc dich ctia sang ché 1a dé xuét cac hop chit co cong thue (1) dudi day
¢6 tac dung rc ché xanthin oxidaza rét my man.

Muc dich khic ciia sang ché 1a dé xuét quy trinh didu ché hop chiét ¢6
cong thirc (1) nay.

Muc dich khéc nita clia sang ché 1a dé xudt dugc phdm dung dé e ché
xanthin oxidaza, chtra hoat chét 1a hop chét co cong thirc (1) véi lugng hitu hiu
tr1 liéu.

Sang ché cling mé ta phuong phép diéu tri va/hodc phong bénh lién quan
dén xanthin oxidaza nhu bénh tang axit uric trong mdu, bénh ght, bénh suy tim,
bénh tim mach, bénh ting huyét ap, bénh tiéu duong, bénh than, bénh viém va
bénh khop, va bénh viém loét dai trang, bao gém viéc str dung hoat chit 13 cac
hop chat ¢6 cong thire (1).

Dé giai quyét cac vin dé néu trén, sang ché dé xuit hop chét co cong thic

(1):



trong cong thirc (1) néu trén:
A dugc chon tir nhém bao gdm cac phan tir thé A-i, A-ii, A-iii, A-iv, A-v,

A-vi, A-vii va A-viii sau:

~

(A-) (A-ii) X (A-iii)
el o AU 53
- N 2K s

(A-iv) Y (A-v) 9 (A-vi) V
—%ﬁ N—N
X f@*

~ z

 (A-vii) J (A-viii) J

trong do:

J 1a hydro, halogen hodc C;-Cg-alkyl khoéng duoc thé hodc dugc thé
halogen, t6t hon 1a C;-C,-alkyl,

X'1a O hoic S,

Z1a Chodc N,

E 1a hydro, halogen, xyano, nitro, C;-Cg¢-alkyl duoc thé hodc khong dugc
thé hoac C,-Cs-alkoxy duogc thé hoic khong dugc thé,

D 1a hydro, halogen, xyano, nitro, C;-Cs-alkyl khong dugc thé hodc duoc



23550

thé halogen, -CHO hoic -CH=N-OH,

Q dugc chon tir nhém bao gdm céc phan tir thé Q-1, Q-ii va trr Q-iii-1 dén
Q-1ii-9 sau:

(Q-i) 1a hydro;

(Q-ii) 1a alkyl dugc thé hoac khoéng duoc thé, bao hoa hoic chua bio hoa,

va mach théng, mach nhénh hodc mach vong;

(Q-iii-1):
W

R7
(trong d6 W 12 O hodc S, R7 14 hydro hoic alkyl thip dugc thé hodic khong duoc

thé, va n 1a mot s6 nguyén nam trong khoang 0-3);

(Q-iii-2):

[ W
/’Lﬁjj?nw\/ \_~R8
Ve
R9
(trong d6 W 1a O hozc S, mdi gbc R8 va R9 1a hydro hodc alkyl thép, va m ia mot

sd nguyén nim trong khoang 1-3);

(Q-iii-3):

(trong d6 mdi gbc R8 va R9 1a hydro hoic alkyl thip, va m 1a mot sb nguyén nim
trong khoang 1-3);
(Q-iii-4):
AT
m ‘\ >/\
R10

(trong d6 mbi gbéc R10 va R11 1a hydro, halogen, alkoxy thp hoic alkyl t_hép, va
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m 12 mét sO nguyén nam trong khoang 1-3);

(Q-iii-5):
O
+ “}a::s:,—mz
0

(trong d6 R12 1a alkyl thép duoc thé hodc khong dugc thé hodc nhém thom, van
12 mdt s6 nguyén nim trong khoang 0-3);
(Q-iii-6):
R1 3\

1 N—R14
AT

O
(trong d6 mdi géc R13 va R14 1a alkyl thdp dwoc thé hoic khong duoc thé hoic
cling v6i N ma chiing gén vao tao thanh dj vong c6 tir 3 dén 7 canh, va n 1a mot sé
nguyén ndm trong khoang 0-3);

(Q-iii-7):

bl S\
— N TR
0

(trong d6 R15 14 alkyl thdp dugc thé hoic khong dwoc thé, va m 1a mot sb nguyén
nam trong khoang 1-3);

(Q-iii-8):
)fﬁ? N /\\‘

O

(trong 6 m 12 mdt s6 nguyén nam trong khoang 1-3);
(Q-iii-9):
O

/MFN/H\HS

(trong d6 R15 13 alkyl thip dugc thé hoic khong duoc thé, va m 1a mot sb nguyén

nim trong khoang 1-3);
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Y 1a hydro, halogen, alkyl dugc thé hodc khong duoc thé, bao hoa hodc
chua b3o hoa, va mach théng, mach nhanh hodc mach vong, C;-C¢-alkoxy dugc
thé hodc khong dugc thé hodc nhom thom hodc nhém di thom dugce thé hoic
khéng dugc thé, va

G 1a hydro hosc 1a alkyl dugc thé hodc khong dugce thé, bio hoa hodc chua

bdo hoa, va mach thang, mach nhanh hoic mach vong.

Mo ta vin tit cic hinh vé

Fig.1 1a db thi minh hoa két qua do ndng do axit uric (mg/d}) trong huyét
tuong theo quy trinh cia Thir nghiém 2 (7 P<0,001, thir nghiém t, "P<0,05,
"P<0,01 thir nghiém so sanh da Dunnett).

Fig.2 1a d6 thi minh hoa két qué do ty 18 e ché (%) ndng dd axit uric
trong huyét trong theo quy trinh cta Thir nghiém 2 ( P<0,001, thir nghiém t,
"P<0,05, “P<0,01 thir nghiém so sanh da Dunnett).

M0 ta chi tiét sang ché

Tir phan duéi ddy trong ban mo ta nay, trir khi ¢6 quy dinh khéc, céc hop
chét ¢6 cong thirc (1) dudi dang hoat chét ciia ché phim ding dé trj lidu baoc gdm
A tét c4 cac mudi duge dung cua ching va céc chat dong phan, va chung dugc hiéu
14 ndm trong pham vi ciia sang ché. D& cho dé theo di, ching duge coi nhir “cac
hop chit c6 cong thire (1)” trong ban mo ta sang ché nay.

Céc hop chét ¢6 cong thire (1) theo sang ché néu trén ¢6 cong thire cdu tao
turong dbi khéc véi cac chét irc ché xanthin oxidaza da biét trude day. Nhu duge
thé hién trong cac thir nghiém sau, ching c6 tic-dung trc ché m§ méan dbi véi
xanthin oxidaza lién quan dén bénh gut. Do vay, ching c6 thé dugc st dung dé
phong va diéu tri bénh lién quan dén xanthin oxidaza, nhu, vi du, bénh tang axit
uric trong mau, bénh suy tim, bénh tim mach, bénh ting huyét ap, bénh tiéu
duong, bénh than, bénh viém, bénh khép, v.v..

Thuat ngit nhu duoc str dung trong ban mo ta nay s& duge giai thich mot
cach ngén gon dudi déy.

Trong ban mé ta sang ché nay khong c6 sy luu y dic biét, thuat ngir “durge
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thé hodc khong dugc thé” c6 nghia 1a bao gdm ca trudong hop duge thé va khong
- dugce thé. Trong truong hop “duge thé,” gbe nay co thé duge thé mot cach ri€ng
biét va doc 1ap bing mot hoic nhidu phan tir thé duge chon tir nhém bao gbm

alkyl, xycloalkyl, hydroxy, alkoxy, mercapto, alkylthio, xyano, halogen, cacbonyl,

" thiocacbonyl, nitro va chit din xuit bao vé ctia chiing. Néu thich hop, nhém nay

c6 thé dugc thé tiép.

Nhu duge sir dung trong ban mo ta nay, “cac mudi duge dung” c6 nghia 1a
dang mubi ciia hop chét, khong gdy kich tng nghiém trong cho vat cha dung hop
~ chét ciing nhu khong gdy 4nh huéng dén hoat tinh sinh hoc va dic tinh ctia hop
chit. “Mudi dugc dung” niy bao gdbm cac mudi cong axit khong ddc chira anion
dugce dung, vi du, mubi véi cac axit vo co nhu axit clohydric, axit sulfuric, axit
- nitric, axit phosphoric, axit bromhydric, axit iodohydric, v.v.; mudi véi céc axit
carboxylic hitu co nhu axit tartric, axit formic, axit xitric, axit axetic, axit
tricloaxetic, axit trifloaxetic, axit gluconic, axit benzoic, axit lactic, axit fumaric,
axit maleic, axit salicylic, v.v.; hodc mubi véi sulfonic cac axit nhu axit
metansulfonic, axit etansulfonic, axit benzensulfonic, axit p-toluensulfonic, v.v..

" Cac hop chat c6 cong thire (1) con ¢o thé tao thanh mubi duoc dung, vi du, mudi

- v6i kim loai kiém hodc kim loai kiém thd nhu lithi, natri, kali, canxi, magie, v.v.;
mubi véi cac axit amin nhu lysin, arginin, guanidin, v.v.; hoac mubi hitu co vé6i

- dixyclohexylamin, N-metyl-D-glucamin, tris(thydroxymetyl)metylamin,
dietanolamin, cholin, trietylamin, v.v.. Cac hop chit c6 cong thirc (1) caa sang ché
~¢6 thé dugc chuyén hoa thanh cac mubi cia chung theo cac phuong phap thong
thuong bét ky.

Nhu duge st dung trong ban mo ta nay, “chit ddng phin” c6 nghia 1a cac

“chét ¢6 ciing cong thirc héa hoc hodc phan tir, nhung dang quang hoc hoic 1ap thé

" khéc nhau, cic hop chét c6 cong thirc (1) hoic cac mudi cia ching. Céc hop chét

~ ¢6 cdng thire (1) ctia sang ché ¢6 thé c6 cu tric oxim, va c6 thé tdn tai & dang cac
chit ddng phan di hinh, trans va cis. Tt ca cac chit dong phén, cac mubi cta
chiing, va hdn hop cia chiing (ké ca hdn hop raxemic) cing nim trong pham vi
clia sang ché.

Nhu dugc st dung trong ban mo ta nay, “thom” cé nghia 1a nhém aryl

-0-



23550

vong cacbon (vi du, phenyl, naphtyl, v.v..) c6 hé dién tir déng hoéa tri va it nhat
mdt nhan. Thuét ngit ndy con bao gdm nhém don vong hodc da vong ngung tu
(tire 13, nhan c¢6 chung cip cacbon lién ké).

Nhu duge str dung trong ban md ta nay, “di thom” ¢ nghia 1a nhém vong
aryl di thom c6 hé dién tir déng héa tri va it nhat mot nhan. N6 bao gbm, nhung
khong chi giéi han &, furan, thiophen, pyrol, oxazol, thiazol, imidazol, pyrazol,
isothiazol, triazol, thiadiazol, pyridin, pyridazin, pyrimidin, pyrazin, triazin, v.v..

Nhu duoc sir dung trong ban moé td nay, “alkyl” c6 nghia 1a nhém
hydrocacbon béo. Gdc alkyl c6 thé 1a “alkyl bdo hoa™ khong chira gbc alken hodc
alkin hodc “alkyl chwa bdo hoa” chira it nht mot gbe alken hodc alkin. Thuét ngtt
“alken” c6 nghia 1a nhém ¢ it nhét mdt lién két doi cacbon-cacbon, va “alkin® co
nghia 12 nhém c6 it nhit mot lién két ba cacbon-cacbon. Cho du bao hoa hoac
chua bdo hoa, géc alkyl c6 thé 12 mach nhénh, mach thrfmg hodc mach vong.

Trir khi ¢6 quy dinh khac, gbc alkyl c¢6 thé chira 1 &n 20 nguyén tir
cacbon, va nhém alkyl thap c6 thé chira 1 dén 7 nguyén tir cacbon. Vi du dién
hinh vé chiing 14 metyl, etyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl,
hexyl, etenyl, propenyl, butenyl, ethinyl, propinyl, butinyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, v.v.. Gdc alkyl c6 thé dugc thé hoac khong
duoc thé. Trong trudng hop “dugc thé,” géc nay cé thé duoc thé mot cach riéng
biét va ddc lap béng mét hodc nhiéu phén tir thé dugc chon tir nhom bao gém
xycloalkyl, hydroxy, alkoxy, mercapto, alkylthio, xyano, halogen, cacbonyl,
thiocacbonyl, nitro va chét din xuét bao vé ciia ching.

Nhu dugce str dung trong ban md ta nay, “di vong” c6 nghia 1a nhom trong
d6 nguyén tir cacbon clia nhan duoc thé bing oxy, nito, luu huynh, v.v.. N6 c6 thé
tily v chira lién két d6i. Vi du dién hinh cta chung bao gdm, nhung khong chi gidi
han &, pyrolin, pyrolidin, imidazolin, imidazolidin, pyrazolin, pyrazolidin, pyran,
piperidin, morpholin, thiomorpholin, piperazin, v.v..

Nhu dugce st dung trong ban md ta nay, “halogen (hodc halo)” ¢6 nghia la
F (hodc —F), Cl (hodc —Cl), Br (hodc —Br) va I (hodc -I).

Céc thuét ngir khac dugc dung trong ban mod ta sang ché nay co thé duge

hiéu 14 ¢6 nghia théng thudong ma ngudi c6 hidu biét trung binh trong linh vuc k§

-10-
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thuat nay da biét.

Céc hop chat duge uu tién trong s6 cac hop chit c6 cong thire (1) néu trén
1a cac hop chét trong 66 Q dugc chon tir nhém bao gdm cac phén tir thé tir Q-i d&én
Q-1ii-8 sau:

(Q-1) 12 hydro;

(Q-ii) 12 C;-Cs-alkyl khong duge thé hodc dugc thé bang nhém dugc chon
tir nhém bao gdm halogen, hydroxy, C;-C;-xycloalkyl va O-Rg, trong d6 Rg 1a C;-
Cr-alkyl;
(Q-iii-1):
Y
R7
(trong @6 W 13 O hoic S, R7 12 hydro hoic alkyl thip dugc thé hoic khéng dugc

the, va n 1a mot s6 nguyén nam trong khoang 0-3);

(Q-iii-2):

W
A7 w )R8
-
R9
{trong d6 W 12 O hozc S, mdi gc R8 va R9 1a hydro hoic alkyl thip, va m 1a mot
s6 nguyén nim trong khoang 1-3);

(Q-iii-3):

RQ/
(trong d6 mbi gbc R8 va R9 14 hydro hoic alkyl thip, va m 1a mdt s6 nguyén ndm
trong khoang 1-3);
(Q-iii-4):

-11-



(trong d6 mdi gbc R10 va R11 1a hydro, halogen, alkoxy thip hoic alky! thip, va
m 14 mét s6 nguyén nam trong khoang 1-3);
(Q-iii-5):
e r% —R12
O
(trong d6 R12 13 alkyl thip duoc thé hoic khong duge thé hojc nhém thom, van
1a mot s nguyén nam trong khoang 0-3);
(Q-iii-6):
R13\
H\( N—R14
<1 Ind

N\
O

(trong d6 mdi gbc R13 va R14 1a alkyl thdp duogc thé hodc khong duge thé hoic
cling v6i N ma chiing gén vao tao thanh di vong c6 tir 3 dén 7 canh, va n 1a mot s6
nguyén nim trong khoang 0-2);

(Q-iii-7):

I

[ S\
— N RIS

(trong d6 R15 1a alkyl thip dugc thé hodc khong duogc thé, va m 1a mot sb nguyén
nam trong khoang 1-3);

(Q-iii-8):

P bf '/A\\
O

(trong d6 m 1a mot s6 nguyén nam trong khoang 1-3).

Céc hop chét ciing duoc wu tidn 13 cic hop chét trong d6 A dugc chon tir

-12-
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nhom bao gdm céc phan tir theé A-i, A-ii, A-iii, A-iv, A-v, A-vi, A-vii va A-viii sau:

- (A) - (A-iD) X - (A-iii) N
gN\N %N% Ef%ﬁ
Nx ZX S
(A-iv) 7 @A) (A
_:/S% N—N
\ | 7
z
Avi) I (Awii)
trong do:

J 1a C1-C4-alkyl khong duge thé hoic duge thé halogen,
- X1aOhodc S, va
Z.1a C hodc N.
Trong cac hop chat dugc wu tién c¢6 cong thire (I), E 1a hydro, halogen,
Xyano hodc nitro.
Trong cac hop chit dugc wu tién c6 cong thirc (I), D 1a halogen, xyano,
nitro hoac —CHO. |
Trong céac hop chat dugc uu tién co cong thire (1), Y 14 hydro, C4-C-alkyl,
Cy-Cr-alkoxy-Cy-Cs-alkyl hodc nhém thom.
” Trong céc hop chat dugc wru tién ¢ cong thire (1), G 13 hydro.
Céc hop chét duge wu tién dic biét trong sd cac hop chét duoc wu tién c6
cong thire (I) 12 cac hop chét trong d6:
A dugc chon tir nhém bao gém cac phén tir thé A-i, A-iv, A-v, A-vi va A-vii

sau.

-13-
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oy
By B By

(A-i) (A-iv) Y (A-v) 9

)3:’%
(A-vi) Y J

trong do:
J 1a C1-C4-alkyl khong dugc thé hoic dugce thé halogen,
X 1aOhoidc S, va
Z1a Chodc N,

(A-vii)

E 1a hydro hodc xyano,

D 1a xyano hogc nitro,

Q dugc chon tir nhém bao gdm céc phén tir thé Q-i, Q-ii va Q-iii-1 sau:

(Q-i) 1a hydro;

(Q-ii) 1a C;-Cg-alkyl khong dugc thé hodc duoc thé bang nhom dwge chon
tr nhén: bao gém halogen, C;-C;-xycloalkyl va O-Rg trong d6 Rg 12 C;-Cy-alkyl; -

(Q-iii-1):

ALY
R7

(trong d6 W 1a O hodc S, R7 1a hydro hodc C;-Cs-alkyl, va n 1a mot sb nguyén
ﬁﬁm trong khoang 0-3);
Y 14 hydro, C;-Cy-alkyl, C;-Cy-alkoxy-C,-C;-alkyl hodc phenyl, va
G 1a hydro.
Céc hop chit c6 cong thirc (1) dai dién theo sang ché bao gbm cac hop
chét dugc néu trong danh sach sau:
1. axit 1-(3-xyano-1-isopropyl-indol-5-yl)pyrazol-4-carboxylic;
2. axit 1-[3-xyano-1-(xyclopropylmetyl)indol-5-yl]pyrazol-4-carboxylic;
3. axit 1-[3-xyano-1-xyclopropyl-indol-5-yl]pyrazol-4-carboxylic;
4. axit 1-(3-xyano-1-isobutyl-indol-5-yl)pyrazol-4-carboxylic;
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5. axit 1-[3-xyano-1-(2,2-dimetylpropyl)indol-5-yl]pyrazol-4-carboxylic;
6. axit 1-[3-xyano-1-(2-metoxyetyl)indol-5-yl]pyrazol-4-carboxylic;
7. axit 1-(3-xyano-1-sec-butyl-indol-5-vl)-pyrazol-4-carboxylic;
8. axit 1-[3-xyano-1-xyclobutyl-indol-5-yl]pyrazol-4-carboxylic;
9. axit 1-(3-xyano-1-xyclopentyl-indol-5-yl)-pyrazol-4-carboxylic;
10. axit 1-[3-xyano-1-(1-flopropan-2-yl)-indol-5-y1]-pyrazol-4-
carboxylic;
11. axit 1-[3-xyano-1-(tetrahydrofuran-3-yl)-indoi-5-yl]-pyrazol-4-
carboxylic;
12. axit 1-[3-xyano-1-isopropyl-indol-5-yl]-3-metyl-pyrazol-4-
carboxylic;
13. axit 1-[3-xyano-1-(xyclopropylmetyl)indol-3-yl]-3-metyl-pyrazol-4
carboxylic;
14. axit 1-[3-xyano-1-(2-metoxyetyl)indol-5-yl1]-3-metyl-pyrazol-4-
carboxylic;
15. axit 1-[3-xyano-1-isopropyl-indol-5-yl]-3-(trifiometyl)pyrazol-4-
carboxylic;
16. axit 1-[3-xyano-1-(xyclopropylmetyl)indoi-5-y1]-3-
(triflometyl)pyrazol-4-carboxylic;
17. axit 1-(1-isopropyl-3-nitro-indol-5-yl)pyrazol-4-carboxylic;
18. axit 1-(3-xyano-1-isopropyl-indol-5-y1)-1,2,4-triazol-3-carboxylic;
19. axit 1-(3-xyano-1-isopropyl-indol-5-yl)imidazol-4-carboxylic;
20. axit 5-(3-xyano-1-isopropyl-indol-5-yl)-thiophen-2-carboxylic;
21. axit 2-(3-xyano-1-isopropyl-indol-5-yl)isonicotinic;
22. axit 2-[3-xyano-1-(xyclopropylmetyl)-indol-5-yl]isonicotinic;
23. axit 2-[3-xyano- 1 -(tetrahydrofuran-3-yl)-indol-5-yl]isonicotinic;
24. axit 2-[3-xyano-1-(1-flopropan-2-yl)-indol-5-yl]isonicotinic;
25. axit 2-[3-xyano-1-(2-metoxyetyl)-indol-5-yl]isonicotinic;
26. axit 2-(3-xyano-1-isopropyl-indol-5-yl)-6-metylisonicotinic;
27. axit 2-(1-isopropyl-3-nitro-indol-5-yl)isonicotinic;

28. axit 1-(7-xyano-2-phenyl-1H-indol-5-yl)-pyrazol-4-carboxylic;
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29. axit 1-(7-xyano-2-isopropyl-1H-indol-5-yl)-pyrazol-4-carboxylic;

30. axit 1-(7-xyano-2-metoxymetyl-1H-indol-5-yl)-pyrazol-4-carboxylic;
va

31. axit 1-(7-xyano-1H-indol-5-yl)-pyrazol-4-carboxylic.

Sang ché con d& xuét quy trinh didu ché cdc hop chit co cong thuc (1).
Nguoi ¢6 hiéu biét trung binh trong linh vire k§ thust ma sang ché dé cap dén
(“ngudi c6 hidu biét trung binh trong Iinh vue k¥ thudt nay”) c6 thé tao ra cac hop
chét c6 cong thire (1) theo nhidu cach khac nhau tiy theo ciu triic cua chiing, va
céc quy trinh ndy can duge hiéu 13 ndm trong pham vi cia sang ché. N6i cach
khéc, cac hop chét ¢ cong thire (1) ¢ thé dugc tao ra bing céch tiy y két hop céc
phuong phép téng hop khéac nhau duge mé t4 trong ban mb ta sang ché nay hoic
dugc boc 1§ trong linh vuc k¥ thujt nay. Céc quy trinh diéu ché cic hop chéi ¢6
cong thirc (1) bao gdm cac quy trinh nay va khéng chi giéi han & cac quy trinh
dugc gidi thich dudi day.

Theo mot quy trinh dién hinh, cac hop chét c6 cong thire (1), trong d6 Q
khong phai 1a hydro c6 thé dugc tao ra bing cich cho cac hop chét c6 cong thue
(2) phan mg véi cac hop chit ¢6 cong thirc (3) v6i sur ¢6 mit ciia bazo, nhu duoc
thé hién trong so dd phan tng (1).

So d6 phan tmg 1

0 0
a. a. M
O A /D O AX\ /D
\\ L e Y \]/‘ \k‘_ Y
| N amh SIS Q ‘>\§//'\ P\{/
E L E Q

() ®) (1)

trong so dd phan tng (1):

A, D, E, G Y va Q la nhu dugc x4c dinh ddi véi hop chét c6 cong thue (1)
néu trén, voi diéu kién Q khéng phai 12 hydro, va

L, 12 nhém rdi chuyén trong phan tng thé, vi du, nhu halogen,

metansulfonyloxy, p-toluensulfonyloxy, triflometansulfonyloxy, v.v..
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Phén tmg néu trén c6 thé duoc thyc hién trong dung méi hiru co nhu
- dimetylformamit, dimetylaxetamit, axetonitril, v.v., va trong mét sb truong hop
hén hop ctia hai hodic nhiéu dung moi hitu co ¢6 thé duoc sir dung. Vi du dién
hinh vé bazo duroc sir dung trong phan {ing ndy bao gdm natri hydrua, natri
hydroxit, kali t-butoxit, xesi cacbonat, kali cacbonat, natri cacbonat, kali
- bis(trimetylsilyl)amit, v.v., va trong mdt s truong hop hdn hop cia hai hoic
" nhiéu bazo ¢6 thé dwogc sir dung cing nhau.
Néu cén, khi G khoéng phai 1a hydro, cac hgp chit dugc tao ra theo so dd
* - phan tng (1) néu trén c6 thé duge thity phan dé tao ra cac hop chét co cong thirc
(1), trong do6 G 1a hydro.
Theo quy trinh dién hinh khac, cic hop chit co cOng thire (1) trong d6 D
khﬁng phai 1a hydro va Q 1a hydro ¢ thé duoc tao ra bang cach dua phén tir thé D

vao theo so dd phan tmg (2):

- So dd phéan tmg 2
A
G '
o A
Ty
N
E H

4) )
_trong so dd phan tmg (2):

A, D, E, G va Y la nhu dugc xé4c dinh ddi véi hop chit c6 cong thic (1),
vé6i diéu kién D khong phai 13 hydro.

Trong so d6 phan tmg (2) néu trén, tredong hop trong d6 D 1a nitro duoc
gidi thich trudc tién nhu sau.

Hop chat c6 cong thirc (4), bac nitrat va benzoyl clorua c¢6 thé dugc phan
ng v6i nhau trong dung méi hitu co nhu axetonitril, v.v. dé tao ra hop chét co
cong thirc (2) trong @6 D 1a nitro. Hoic, hop chét c6 cong thuc (2) trong d6 D 1a

“nitro con c¢6 thé thu duge bang cach bing cich sir dung axit nitric va anhydrit

axetic trong d6, néu can, hdn hop cta hai hodc nhiéu dung mdi hitu co duoc st
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dung (Tetrahedron, 2000, 56, 10133).

‘Néu thich hop, nhém Q nay trude tién dwoc dua vao Hop chit c6 cong
thire (4) theo so dd phan tmg (1) va sau d6 nhém nitro c¢6 thé dugce dua vao nhu
gidi thich trén day.

Trong so dd phéan tmg (2), truong hop trong d6 D 12 xyano duge giai thich
nhu sau.

Hop chét indol c¢6 cong thirc (4) duge cho phén Ung vdi oxalyl clorua
trong diclometan, tetrahydrofuran va amoni axetat dugc b sung nhé gigt vao, va
hén hop nay dugc dun néng dé tao ra hop chét aldehyt [Hop chét ¢6 cong thure (2)
trong dé D 12 —CHO]. Hop chét aldehyt nay dugc cho phan g véi hydroxylamin
trong dung mdi pyridin dé tao ra hop chat oxim. Hop chét oxim nay duoc cho
phan Umg v6i 2-clo-1-metyl-pyridini iodua hodc di(imidazol-1-yl)metanthion va
trietylamin trong tetrahydrofuran dé tao ra hop chit c6 cong thirc (2) trong d6 D 1a
—CN. Phan tmg nay c6 thé dugc tién hanh bing cach tham khao 4n pham: J.
Ludwig et al., J. Med. Chem., 2006, 49, 2611.

Néu can, truée tién phr?m tir thé Q c6 thé duge dua vao Hop chét ¢6 cong
thirc (4) theo cach twong tu nhu So d6 phan tmg (1) néu trén, va nhém xyano cé
thé dugc dua vio sau d6 nhu giai thich trén day.

Hop chét c6 cong thirc (4) duge sir dung 1am nguyén liéu trong so dd phan

ng (2) ¢6 thé duge tao ra theo so dd phan ing (3):

So dd phan tmg 3

OH
/ G
0 HO-B \O’J\
S U o I S
O A N
\
E H

) (6) (4)
trong so d6 phan ung (3):

A, E, G va Y 1a nhu duoc xac dinh dbi véi hop chét c6 cong thue (1).
Quy trinh diéu ché hop chét c6 cong thirc (4) theo so dd phan Gng (3) néu
trén duoc giai thich cu thé dudi day. Hop chét c6 cong thire (5) va hop chit c6
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cong thirc (6) dugc hoa tan cing véi dong (IT) axetat va pyridin trong N,N-
dimetylformamit hodc dimetylsulfoxit, va chiing dugc phan tmg v&i nhau dé tao
ra hop chit c¢6 cong thirc (4). Theo cach khac, hop chit c¢6 cong thire (5) va hop
chit c6 cong thire (6) duge hoa tan cung voi natri cacbonat va
tetrakis(triphenylphosphin)paladi trong toluen hodc dioxan, va chung dugc phan
tg vé6i nhau d tao ra hop chét c6 cong thic (4).

* Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat ndy ciing c6 thé didu
ché cac hop chét phan tng néu trén bang cac quy trinh khéc nkau dya trén cong
 thirc cdu tao ciia chung trong pham vi cta sang ché.

Ngudi ¢6 hiéu biét trung binh trong linh vue k¥ thudt nay con cé thé xac
dinh didu kién phan tmg cu thé, v.v. dé tao ra cic hop chét theo sang ché bing cac
Quy trinh didu ché va cac vi du du6i ddy, va do d6 viéc giai thich chi tiét clia
- chiing khong dugc néu trong ban mo ta nay.

Sang ché con dé xuét dugc phim ding @ \rc ché xanthin oxidaza, bao
gém (a) lugng hiru hiéu tri liéu ctia cac hop chit cé cdng thire (1), cac mudi duge
dung hoidc cic chit dong phan cia ching va (b) chit mang, chit pha lodng, ta
- dugc duge dung hodc hdn hop cia ching.

Nhu duge st dung trong ban m6 ta ndy, “dugce phdm” c6 nghia 1a hdn hop
bao gdm cac hop chét theo sang ché va cac thanh phan héa hoc khéc nhu chit
mang, chét pha loang, ta dugc, v.v.. Duoc phém tao diéu kién cho viéc dua hop
chit vao co thé séng. C6 vo sb cach dé diing cac hop chét nay, va chting bao gdm,
nhung khong chi gi6i han &, qua duong miéng, tiém, khi dung, ngoai dudng tiéu
hod va dung tai chd. Cac thanh ph?m hoat tinh ¢6 tdc dung tri liéu c6 mit trong
dugc phdm c6 thé dugce chuyén hoa thanh cac mudi cia chiing bang cach cho cac
hop chét axit nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit
phosphoric, axit metansulfonic, axit p-toluensulfonic, axit salicylic, v.v.. phan tng
v6i cac hop chét c6 cong thire (1).

Nhu duge st dung trong ban mo ta ndy, “luong hitu hiéu vé& mit trj lieu”
c6 nghia la thanh phén hoat tinh c6 tdc dung lam giam hodc loai bé mdt hoic
nhiéu triéu chig cia bénh can diéu tri hodic 1am tri hodn cac ddu hiéu 1am sang

hogc sy khoi phét triéu chimg bénh cin phong ngira. Do vy, lugng hiru hiéu vé
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mit tri liéu ¢6 nghia Ia lugng c6 tac dung (1) dao chidu tée d0 tién trién cta bénh,
(2) ngin chin sy tién trién thém cia bénh va/hodc (3) lam thuyén giam (t6t hon
néu, loai bd) mot hodc nhiéu tridu chiing ctta bénh. Lugng hiru hiéu vé& mit trj liéu
c6 thé duge x4c dinh dua trén kinh nghiém bing cach cic hop chét thir nghiém
trong hé md hinh in vivo va in vitro da biét d6i véi bénh can didu tri.

Nhu duge sir dung trong ban mé ta nay, “chit mang” c6 nghia 1a chét tao
diéu kién cho su két hop cua hop chit vao té bao hodc mé. Vi du, dimetylsulfoxit
(DMSO) 14 chit mang thong thudng tao didu kién cho viéc dua cac hop chét hiru
co khac nhau vao t& bao hoic mé ciia co thé song.

Nhu duge st dung trong ban md ta nay, “chét pha lodng” duge xé4c dinh 1a
chit hoa tan trong nudc, ¢ tic dung hoa tan hop chét dich ciing nhw 1am dn dinh
dang hoat tinh sinh hoc ctia hop chét nay. Cac mubi hoa tan trong dung dich dém
dugc st dung l1am chit pha lodng trong linh vuc k¥ thuat nay. Dung dich dém
thuong duge st dung 13 nuéec mudi dém phosphat, 13 dang bét chude dang mubi
clia dung dich trong co thé ngudi. Chét pha loang dang dém hiém khi lam thay ddi
hoat tinh sinh hoc ctia hop chét, do cac mudi dém c6 thé kiém soat do pH cta
dung dich & ndng dé thép.

Hop chét duge sir dung trong ban md ta ndy c6 thé dugc ding dudi dang
hop chét per se hoac duéi dang dugc phim chira hop chat nay véi cac thanh phén
hoat tinh khdc trong hén hop tri liéu hodc véi cac chét mang hoac ta dugc thich
hop khéc, cho bénh nhén. C4c k¥ thuat bao ché va ding hop chét c6 thé tim thdy
trong 4n phim: “Remington’s Pharmaceutical Sciences” (Mack Publishing Co.,
Easton, PA, 18" edition, 1990).

Dugc phdm theo sang ché c6 thé dugc bao ché bang cic phuong phap da
biét, nhu, vi dy, tron, hoa tan, tao hat, bao duong, nghién thanh bdt, nhii tuong
héa, bao nang, by, sdy dong kho, v.v..

Do vay, dugc phdm theo sang ché c6 thé duge bao ché biang cic phuong
phap thong thuong bang cach sir dung mot hodc nhidu chét mang dugc dung. Chét
mang bao gbdm ta duoc hodc ta dugc nhy do hop chét hoat tinh c6 thé chuyén hoa
mdt cach d& dang thanh ché phdm dugc dung. Ché pham thich hop c6 thé tay

thudc vao dudng dung duge chon. Ky thuét, chét mang va ta dugc, va céc phuong
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phap 13 da biét trong linh vuc k¥ thuét nay, vi du, trong 4n phm: “Remington’s
Pharmaceutical Sciences,” nhur da giai thich trén ddy c6 thé duoc chon mdt cach
thich hop.

Vi du, cac hop chét co cong thire (1) ctia sang ché c6 thé duge bao ché &
dang ché phdm tiém, ché phdm ding qua dudng miéng didu ché, v.v., tuy thudc
vao muc dich du tinh.

Pé 1am ché phim tiém, cac hop chit hoat tinh cia sang ché co thé duoc
bao ché thanh ché phidm léng bang cach st dung dung dich dém dugc dung, tét
hon 14 dung dich Hank, dung dich Ringer, nuéc mudi sinh Iy, v.v. dé dung qua
mang nhiy, chét trg thdm thich hop cho hang rao duge thim duogc sir dung cho
ché phdm nay. Chat tr¢ thdm n6i chung 1 da biét trong linh vue k§ thuat nay.

Céc hop chét hoat tinh clia sang ché c6 thé dwoc bao ché mot cach d& dang
& dang liéu @ ding qua duong miéng bang cach két hop céc hop chit nay voi
- chit mang dugc dung da biét trong linh vuc k§ thuat nay. Bing cach sir dung céc
chét’fnang nay, hop chét theo séang ché c¢6 thé duoc bao ché thanh vién nén, vién
~~tron, bot, cdm, vién bao dudng, vién nang, thudc 16ng, gel, xird, bdt nhao, hén
dich, v.v.. Vién nang, vién nén, vién tron, bot va cdm 1a duoc wu tién, va vién
" - nang va vién nén la dic ‘t}iét dugc uu tién. Tét hon néu, vién nén va vién tron dugc
diéu ché duéi dang vién nén du’qc;baro tan trong rudt. Vi du, dang lidu rin dé diung
qua dudng miéng c6 thé thu duge nhu sau.

~ Mot hodc nhiéu hop chét theo sang ché duoc tron véi véi mét hodic nhiéu
t4 dugc, va hdn hop niy duge nghién thanh bot, néu thich hop. T4 dugc thich hop
duoc bd sung vao, néu cn, va vién nén hoic 16i bao duong c6 thé thu duge tir hdn
-hop hat nay. Pé 1am ta dugc thich hgp, chit don nhu lactoza, sucroza, mannitol
hodc sorbitol; xenluloza nhu tinh bt ng6, tinh bdt lda my, tinh bdt gao, tinh bot
khoai tdy, gelatin, gobm tragacan, metyl xenluloza, hydroxypropylmetyl-xenluloza,
" natri carboxymetyl xenluloza vi/hodc polyvinylpyrolidon (PVP); v.v.. ¢6 thé six
dung. Néu cin, chit gay rd nhu polyvinylpyrolidon lién két ngang, thach aga, axit
 alginic hodc cdc mudi ciia n6 nhur natri alginat, chit 1am tron nhu magie stearat va
chit két dinh c6 thé dugc thém vao & dang chét mang.

Ché phim ding qua dudng miéng c6 thé bao gdm vién nang mém kin
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duoc lam tir gelatin va nhya nhu glycol hogc sorbitol, va vién nang gelatin cing
duogc lam tr gelatin. Vién nang gelatin cimg c6 thé chira hop chét hoat tinh dudi
dang hén hop véi chit don nhu lactoza, chét két dinh nhu tinh bot, va/hodc chét
lam tron nhu bdt talc hodc magie stearat. Trong vién nang mém, hop chét hoat
tinh c6 thé dugc hoa tan hodc phéan tan trong mdi trudng thich hop nhu axit béo,
parafin 16ng hodc polyetyleneglycol long. Hon thé nita, chit én dinh ciing c6 thé
duoc str dung. T4t ca cac ché phim dé dung qua dudng miéng c6 thé chira luong
thich hop ctia hgp chat hoat tinh dé ding.

Hop chét hoat tinh ciing c6 thé duge bao ché duéi dang ché phdm tiém,
nhu, vi du, ché phdm tiém dang lidu hodc ché pham tiém dang lién tuc, dé ding
ngoai dudng tiéu hod. Ché phim tiém c6 thé duoc cung cap ¢ dang dng thubc
tiém c6 dang bao quan hoidc dang lidu don vi duge chia trong d6 chira da lidu.
Ché phdm nay c6 thé c6 dang hdn dich trong dau hozic chat din long, dung dich
hoic hdn dich va c6 thé chira cac thanh phén ctia ché phém chit tao hdn dich, chat
6n dinh va/hodc chét phan tan.

Hon thé nita, hoat chat c6 thé & dang b6t khé duoc hoan nguyén bang cich
hoa tan trong chét din thudc thich hop nhu nuéc khong chira pyrogen tiét tring
truge khi st dung.

Céc hop chit theo sang ché ciing c¢6 thé dugc bao ché thanh ché pham dé
dung trong truc trang, nhu thudc dan hodc thudc thut gifr, sir dung céc chét nén
1am thudc dan théng thudng nhu bo cacao hodc glyxerit.

Dugc phém theo sang ché chira hoat chét véi luong hiru hiéu dé dat dugc
muc dich dy tinh. Cu thé hon, lwgng hitu hiéu vé mit tri liéu ¢ nghia 1a lugng
hop chét hoat tinh hitu hiéu d& kéo dai su séng ctia vat chi can diéu tri hodc dé
phong ngira, 1am gidm hodc 1am diju triéu chimg ctia bénh. Ngudi c¢6 hiéu biét
trung binh trong linh vuc k¥ thut nay c6 thé xac dinh lvong hitu hiéu vé& mit tri
liéu, dic biét khi xem xét ban mo ta nay.

Khi hop chét 1a duge bio ché & dang lidu don vi, t6t hon néu cac hop chat
hoat tinh ¢6 cong thirc (1) c6 mit véi lugng ndm trong khoang tir 0,1 dén 1000mg
trong mot liéu don vi. Lidu lugng cua cac hop chit c6 cong thire (1) tiy thude vao

viéc ké don ctia béc si, ¢6 tinh dén cac yéu t6 nhu thé trong hodc tudi bénh nhan,
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ban chit cu thé cua bénh, mirc d) nghiém trong cua bénh, v.v.. Tuy nhién, lidu
lirgng can dé didu tri ngudi 16n thudng ndm trong khoang tir 1 &én 1000mg trong
mdt ngay, tuy thudc vao cudng do va tan sd ding. Khi dugc ding cho ngudi 16n
qua dudng dung trong co hodc qua tinh mach, tdng liéu lrgng thudng nim trong
khoang tir 1 dén 500mg trong mot ngdy s& 1a du khi dugc dung riéng r& trong liéu
don, nhung ddi véi mot sb bénh nhan c6 thé st dung lidu hang ngay cao hon.

Sang ché con mé ta phuong phap phong n gira hodc diéu trj bénh lién quan
dén xanthin oxidaza & ngudi, bing cach sit dung lugng hiru higu tri li€u cta céc
hop chét c6 cong thire (1), hodc cac mubdi duge dung ctia né. “Bénh lién quan dén
xanthin oxidaza & ngudi” c6 nghia 14 bénh c6 thé dugc diéu tri hoic phong ngira
bang cach trc ché xanthin oxidaza & ngudi, va ching bao gbém, nhung khéng chi
2161 han &, bénh tang axit uric trong mau, bénh gat, bénh suy tim, bénh tim mach,
bénh ting huyét 4p, bénh tiéu dudng, bién chimg cua bénh tiéu duong, bénh than,
bénh viém va bénh khép, bénh viém loét dai trang, v.v.. Vi du vé cic bién ching
nay la bénh tiéu duong, bénh ting lipit huyét, vita xo dong mach, bénh béo phi,
bénh tang huyét 4p, thoai héa vong mac, suy than, v.v..

Nhu dugc st dung trong ban mo ta ndy, “diéu tri” ¢6 nghia 14 1am gién
doan hoic tri hoan su tién trién ctia bénh khi ding cho vét cht cé xut hién khéi
phat triéu chimg bénh, va “phong ngtra” c6 nghia 1a 1am gian doan hoic tri hoan
déu hiéu khoi phat bénh khi dung cho vét chi khong cé biéu hién, nhung 1a cé
nguy co, khéi phat tri€u chung bénh.

Vi du thire hién sang ché

Duéi ddy, trong ban mb ta ndy, sang ché s& duoc duge giai thich mot cach
cu thé hon bang cac quy trinh didu ché, vi du va thir nghiém. Tuy nhién, cin phai
hiéu rang pham vi ciia sang ché khong chi gi6i han & cac quy trinh diéu ché, vi du

va thir nghiém nay.

Quy trinh diéu ché 1: Quy trinh tdng hop etyl este cita axit 1-(1H-indol-5-
yl)pyrazol-4-carboxylic
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Etyl este cia axit 1H-pyrazol-4-carboxylic (1,00g, 7,14mmol) va axit 1H-
indol-5-ylboric (1,15g, 7,14mmol) dugc hoa tan trong N,N-dimetylformamit
(70mL). Ddng (II) axetat (0,972¢, 5,35mmol) va pyridin (1,2mL, 14,8mmol) duogc
thém vao, va hdn hop nay dugc khudy trong 3 ngay & nhiét do trong phong. Dung
mdi dugc chung cit dudi 4p suét gidm va phan can duge tinh ché bang phwong

‘-phé’ip' sic ky cot dé tao ra hop chit néu & dé muc nay (1,40g, 5,47minol, hiéu suit:
- 77%).

* NMR: 'H-NMR(CDCI3)  8,39(1H, s), 8,30(1H, br), 8,11(1H, s), 7,92(1H,
d), 7,54(1H, dd), 7,47(1H, d), 7,31(1H, t), 6,64-6,62(1H, m), 4,35(2H, q),
1,39(1H, t).
' Phé khoi (EI): 256(M+1).

Quy trinh diéu ché 2: Quy trinh tdng hop etyl este ciia axit 1-(3-xyano-1H-indol-
: 5-yl)pyrazol-4-carboxylic
B Hop chit néu & d& muc nay dugc tao ra theo cac quy trinh (1), (2) va (3)

~ sau.

(1) Quy trinh téng hop etyl este cia axit 1-(3-formyl-1H-indol-5-yl)pyrazol-4-

carboxylic

—_-:N —
o o e L
0 NS N
H

Oxalyl clorua (0,56mL, 6,6mmol) dugc bd sung vao diclometan khan
(50mL), N,N-dimetylformamit (0,51mL, 6,6mmol) dugc bd sung vao hdn hop
nay & nhiét d6 0°C, va hén hop nay duge khudy trong 30 phit & nhiét do 0°C. B
sung hén hop ctia 1-(1H-indol-5-yl)pyrazol-4-carboxylic etyl este cia axit (1,40¢g,
5,47mmol) thu dugc trong quy trinh didu ché 1 va diclometan (50mL) vao dung

“dich phan tng nay. Hon hop nay duge khudy trong didu kién hdi luu trong thoi
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gian 1 gi¢ & nhiét d§ trong phong, va dung médi dugce loai bo. Tetrahydrofuran
(100mL) va dung dich nudc amoni axetat 20% (100mL) dugc thém vao, sau do
hdn hop nay dugc dun néng trong thoi gian 30 phut trong khi khudy trong didu
kién hoi lwu. Sau khi phan Gng nay két thuc, dung dich phan tng dugc lam lanh.
Etyl axetat duge bd sung vao va hdn hop niy dugc rira bing trong nudc natri
hydro cacbonat dung dich. Lép hitu co dugce 1am kho trén magie suifat khan va c6
duéi 4p suét gidm dé tao ra hop chét néu & & muc nay.

- Phé khéi (EI): 284(M"+1).

(2) Quy trinh téng hop 1-[3-[(E,Z)-hydroxyiminometyl]-1H-indol-5-yl]pyrazol-4-

carboxylic etyl este ctia axit

1-(3-formyl-1H-indol-5-yl)pyrazol-4-carboxylic etyl este cta axit thu
dugc trong quy trinh (1) dugc hoa tan trong pyridin (150mL), va
. hydroxyamoniclorua (499mg, 7,18mmol) dugc bd sung vao. Hon hop nay dugc
| dun néng trong thdi gian 5 gid trong khi khudy trong diéu kién hdi luu. Sau khi
phan tmg nay két thic, dung méi duoc loai bo dudi ap suét giam. Phan cin dugc
loc qua silicagel bang cach st dung axeton 1am dung méi dé tao ra hop chit néu &
dé muc nay.

Phé khéi (EI): 299(M*+1).

(3) Quy trinh tdng hop etyl este cua axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-

N

=N 1l

N~ X /i \>
(5 S N
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- Etyl este cua axit 1-[3-[(E,Z)-hydroxyiminometyl]-1H-indol-5-yl]pyrazol-

carboxylic
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4-carboxylic thu dugc trong quy trinh (2) duge hoa tan trong tetrahydrofuran khan
(94mL), di(imidazol-1-yl)metanthion (90%, 2,79g, 14,1mmol) dugc bd sung vao,
va hdn hop nay dugc khudy trong 2 gid & nhiét do trong phong. Sau khi phan g
nay két thic, dung dich phan tng duge ¢6 dudi &p suat giam va chét rin thu duoc
dugc tinh ché bang phwong phap sic ky c¢ot dé tao ra hop chit néu & @& muc nay
(1,32g, 4,71mmol, hiéu suét: 86%).

NMR: 'H-NMR(DMSO-dg) & 12,40(1H, br), 9,20(1H, s), 8,37(1H, s),
8,21(1H, d), 8,14(1H, s), 7,89(1H, dd), 7,68(1H, d), 4,29(2H, q), 1,32(3H, t).

Phd khéi (EI): 281(M'+1).

Quy trich diéu ché 3: Quy trinh tbng hop etyl este cua axit 1-(3-xyano-1-
isopropyl-indol-5-yl)pyrazol-4-carboxylic

N
=N 7/

\/é\m

/)\

7 Etyl este ctia axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic (13,84g,
49,38mmol) thu dugc trong quy trinh didu ché 2'dugc hoa tan trong axetonitril
(200mL). Xesi cacbonat (32,17g, 98,74mmol) va 2-iodopropan (19,7mL,
19‘8mm_ol) dugc thém vao, sau d6 hdn hgp nay duge dun néng trong thoi gian 5
gid trong khi khudy trong diéu kién hdi lwu. Sau khi phan tg nay két thic, dung
dich phén g dugc ¢ dudi 4p sudt giam va chét rin thu duge duge tinh ché bang
phuong phap sic ky cot dé tao ra hop chét néu & d& muc nay (13,87g, 43,03mmol,
hiéu suét: 87%).

NMR: '"H-NMR(CDCL;) & 8,48(1H, s), 8,16(1H, s), 8,06(1H, d), 7,82(1H,
s), 7,78(1H, dd), 7,57(1H, d), 4,80-4,73(1H, m), 4,38(2H, q), 1,64(6H, d),
1,42(3H, t).

Phé khéi (EI): 323(M'+1).

Quy trinh diéu ché 4: Quy trinh tdng hop etyl este cta axit 1-[3-xyano-1-
xyclopropyl—indol—5-yl]pyrazol-4icé1rboxylic
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Etyl este cua axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic
(200mg, 0,71mmol) thu duge trong quy trinh didu ché 2, axit xyclopropyl boric
(129mg, 1,42mmol), ddng (II) axetat ( 136mg, 0,71mmol), kali hexametyldisilazit
(150mg, 0,71mmol) va N,N-dimetyl-4-aminopyridin (275g, 2,13mmol) duoc hoa
tan trong toluen (50mL) va khudy trong thoi gian 15 gid & nhiét do 95°C. Etyl
axetat (50mL) dugc bd sung vao, va hdn hop nay dugc rira bang dung dich natri
bicacbonat. Lép hitu co dugce tach ra, lam khé trén magie sulfat, loc, va duoc tinh
ché bang phuong phap sic ky cot dé tao ra hop chit néu & ¢ muc nay (120mg,
hiéu suét: 52%).

Phé khéi (EI): 321 (M'+1).

Quy trinh diéu ché 5: Quy trinh téng hop etyl este cua axit 1-(3-xyano-1-sec-
butyl¥indol-5-yl)-pyrazol-4-carboxylic

J\l - h
\N N
~ \ // AN
\/O\Hi/ 7/
6]

Etyl este cta axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic
(100mg, 0,36mmol) thu dugc trong quy trinh diéu ché 2 dugc hoa tan trong N,N-
Vdimetylformamit, va natri hydrua (21mg, 0,54mmol) duoc bd sung vao & nhiét do
0°C. Sau khi khudy trong thoi gian 10 phut, 2-iodobutan (78mg, 0,43mmol) duoc
bd éung vao, sau d6 hdn hgp niy duge khudy trong thoi gian 2 gid. Etyl axetat
(50mL) dugc bd sung vio, va hdn hop nay duge rira bang dung dich nudc amoni
clorua. L6p hitu co dugce tach ra, 1am kho trén magie sulfat khan, va loc. Dung
moi dugc loai bd dé tao ra hop chat néu & dé muc nay (102mg, hiéu sudt: 85%).

Phé khéi (EI): 337(M+1).
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Quy trinh diéu ché 6: Quy trinh tdn g hop etyl este clia axit 1-[3-xyano-1-
xyclobutyl-indol-5-yl]pyrazol-4-carboxylic

CIIN

~

=N o ‘(:(\ YZI
~ O\(J%/N \_ 7 \L_‘
T i

Etyl este cta axit 1-(3-xyano-1H-indol-5-yi)pyrazol-4-carboxylic (100mg,
0,36mmol) thu duge trong quy trinh didu ché 2, natri hydrua (17mg, 0,72mmol)
- va bromoxyclobutan (0,34mL, 3.6mmol) dugc phéan Gng véi nhau theo quy
trinh giéng nhu quy trinh didu ché 5 dé tao ra hop chét néu & dé muc nay
(23mg, hiéu suét: 19%).
Phd khéi (EI): 335 (M'+1).

Quy trinh diéu ché 7: Quy trinh téng hop etyl este cia axit 1-(3-xyano-1-
xyclopentyl-indol-5-yl)-pyrazol-4-carboxylic

o=

Etyl este cda axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic
(100mg, 0,36mmol) thu dugc trong quy trinh didu ché 2, natri hydrua (21mg,
0,54mmol) va bromoxyclopentan (60mg, 0,43mmol) dugc phan tmg véi nhau
 theo quy trinh giéng nhu quy trinh diéu ché 5 dé tao ra hop chat néu & d& muc nay
(91mg, hiéu suit: 74%).

Phb khbi (EI): 349(M+1).

" Quy trinh diéu ché 8: Quy trinh téng hop etyl este cta axit 1-{3-xyano-1-[1-

(methacryloxy)propan-2-yl]-indol-5-y1}-pyrazol-4-carboxylic
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- Etyl este cua axit 1-(3-xyano-1H-indol-5-yl)-pyrazol-4-carboxylic
- (300mg, 0,17mmol) thu dugc trong quy trinh diéu ché 2, 2- 7
metylsulfonyloxypropyl 2-metylprop-2-enoat (600mg, 2,6mmol) va natri hydrua
~ (70mg, 0,25mmol) durgc phan tng v&i nhau theo quy trinh gidng nhur quy trinh
diéu ché 5 dé tao ra hop chit néu & dé muc nay (200mg, 0,49mmol, hiéu suit:
46%).

NMR: 'H-NMR(CDCl3) (hén hop véi ty 1€ 1:1) 6 8,45(2H, s), 8,13(2H,
-s), 8,04(2H, m), 7,80(1H, s), 7,76(2H, m), 7,66(1H, s), 7,57(2H, m), 6,17(1H, s),
- 6,13(1H, m), 6,04(1H, s), 5,93(1H, s), 5.63-5,53(4H, m), 5,34(1H, m), 5,02(1H,
m), 4,37(4H, q), 1,88(3H, s), 1,82(3H, s), 1,71(3H), 1,46(3H, d), 1,39(6H, t).

Phé khéi (EI): 407 (M*+1).

Quy trinh diéu ché 9: Quy trinh tbng hop etyl este cia axit 1-[3-xyano-1-(1-
hydroxypropan-2-yl)-indol-5-yl]-pyrazol-4-carboxylic

B6 sung tetrahydrofuran (8mL), metanol (8mL) va dung dich nudc natri
hydroxit 1N (8mL) vao etyl este cta axit 1-{3-xyano-1-[1-(methacryloxy)propan-
2-yl}-indol-5-yl}-pyrazol-4-carboxylic (200mg, 0,49mmol) thu dugc trong quy
trinh diéu ché 8, sau d6 hdn hop ndy duge khudy trong thoi gian 30 phut & nhiét
d¢ trong phong. Sau khi phan tng nay két thic, dung dich phén mg dugce co6 dudi
&p suét giam, va dung dich nudc axit clohydric 1N (10mL) dugc b sung vao.

Chét rin thu dugc duoc siy kho dé tao ra axit 1-[3-xyano-1-(hydroxypropan-2-yl-
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1H-indol-5-yl)-pyrazol-4-carboxylic (8 7mg, 0,28mmol, hi¢u suét: 57%). Hop chét
ndy dugc hoa tan trong N,N-dimetylformamit (5mL), kali cacbonat (46mg,
0,33mmol) va bromoetan (0,06mL, 0,84mmol) dugc thém vao, va hdon hop nay
dugc khudy trong 12 gir & nhiét do trong phong. Sau khi phan ting nay két thuc,
dung dich phén tng dugc cd dudi p suit gidm va dugc tinh ché bing phuong
phap sic ky cot dé tao ra hop chét néu & dé muc ndy (75mg, 0,22mmol, hiéu suét:
79%).

NMR: 1H—NMR(CDC13) (hdn hop véi ty 18 1:1) & 8,45(2H, s), 8,13(2H,
s), 8,04(2H, m), 7,88(1H, s), 7,78(1H, s), 7,74(2H, m), 7,55(2H, m), 4,35(4H, q),
4,27(2H, m), 4,12(2H, m), 3,97(2H, m), 1,66(3H, d), 1,39(6H, t), 1,31(3H, d).

Phé khéi (Ei): 339 (M'+1).

Quy trinh diéu ché 10: Quy trinh téng hop etyl este clia axit 1-[3-xyano-1-(1-
flopropan-2-yl)-indol-5-yl]-pyrazol-4-carboxylic

m :

Bd sung diclometan (4mL) va (dimetylamino)sulfur triflorua (0,04mL,
0,3mmol) theo thir tu nay vao etyl este clia axit 1-[3-xyano-1-(1-hydroxypropan-
2-yl)-indol-5-yl]-pyrazol-4-carboxylic (75mg, 0,22mmol) thu dugc trong quy
trinh diéu ché 9. Hén hop nay dugc khudy trong 1 gior & nhiét do trong phong, etyl
axetat (20mL) dugc bd sung vao hdn hop nay, va hdn hop nay duge ria bing
dung dich nudc natri clorua. L6p hitu co dugc tach ra, 1am kho trén magie sulfat
~ khan, loc, va dugc tinh ché bing phuong phap sic ky cot dé tao ra hop chét néu &
dé muyc nay (56mg, 0,16mmol, hidu sut: 74%). ,

NMR: 'H-NMR(CDCl;) (hdn hop véi ty 1€ 1:1) & 8,45(2H, s), 8,12(2H,
s), 8,04(1H, s), 8,03(1H, s), 7,85(1H, s), 7,75(2H, m), 7,73(1H, s), 7,51(2H, m),
5,01-4,62(4H, m), 4,35(4H, q), 4,46-4,26(2H, m), 1,70(3H, dd), 1,45(3H, d),
1,39(6H, t).
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Phé khéi (EI): 341 (M +1).

Quy trinh diéu ché 11: Quy trinh tbng hop etyl este cia axit 1-(3-xyano-1-
tetrahydrofuran-3-yl-indol-5-yl)-pyrazol-4-carboxylic

0 !\ N
)=
)

Etyl este cua axit 1-(3-xyano-1H-indol-5-y1)-pyrazol-4-carboxylic
(150mg, 0,53mmol) thu dugc trong quy trinh didu ché 2 va tetrahydrofuran-3 -yl-
metansulfonat (270mg, 1,59mmol) duoc phén ¢tng v6i nhau theo quy trinh gibng
nhu quy trinh diéu ché 5 dé tao ra hop chit néu & d& muc nay (15 Cmg, 0,43mmol,
hiéu suét: 80%).

NMR: 'H-NMR(CDCl;) & 8,45(1H, s), 8,13(1H, m), 8,04(1H, d),
7,85(1H, s), 7,78(1H, dd), 7,59(1H, d), 5,13(1H, m), 4,36(2H, q), 4,21(2H, m),
4,24-4,18(1H, m), 4,10-3,95(1H, m), 2,63(1H, m), 2,20(1H, m), 1,39(1H, t).

Phd khéi (EI): 351 (M'+1).

A Quy trinh diéu ché 12: Quy trinh tdng hop etyl este cua axit 1-(1H-indol-5-y1)-3-

metyl-pyrazol-4-carboxylic

\/O\')j A
D

Iz

Etyl este cua axit 3-metyl-1H-pyrazol-4-carboxylic (1,43g, 9,27mmol) va
axit 1H-indol-5-ylboric (1,50g, 9,29mmol) dugc hoa tan trong N,N-
dimetylformamit (93mL). Pdng (II) axetat (1,27g, 6,98mmol) va pyridin
(1,50mL, 18,5mmol) duge thém vao, va hdn hgp nay duge khudy trong 3 ngay &
~ nhiét do trong phong. Dung moi duge chung ct dudi 4p suit giam, va phan cin

dugc tinh ché bang phwong phép sic ky cot dé tao ra hop chét néu & d& muc nay
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(1,2433g, 4,62mmol, hiéu sudt: 50%).

NMR: 'H-NMR(CDCl;) & 8,35(1H, s), 8,30(1H, br), 7,91(1H, d),
7,53(1H, dd), 7,47(1H, d), 7,32(1H, t), 6,63(1H, s), 4,35(2H, q), 2,61(3H, s),
1,41(3H, 1).

Phd khéi (EI): 270(M"+1).

Quy trinh diéu ché 13: Quy trinh tdng hop etyl este cla axit 1-(3-xyane-1H-indol-
5-yl)-3-metyl-pyrazol-4-carboxylic
Hop chit néu & d& muc ndy dugc tao ra theo cac quy trinh (1), (2) va (3)

sau.

~ (1) Quy trinh téng hop etyl este cia axit 1-(3-formyl-1H-indol-5-y1)-3-metyl-

- pyrazol-4-carboxylic

=N /=0
0 K)\N’
H

Etyl este cua axit 1-(1H-indol-5-y1)-3-metyl-pyrazol-4-carboxylic
(540mg, 2,01mmol) thu duge trong quy trinh diéu ché 12, oxalyl clorua (0,20mL,
2,36mmol), N,N-dimetylformamit (0,19mL, 2,45mmol) va diclometan dugc phan
tng v6i nhau theo quy trinh gidng nhu quy trinh (1) cta Quy trinh diéu ché 2 dé
tao ra hop chét néu & dé muc nay.

Phé khéi (EI): 298(M"+1).

(2) Quy trinh téng hop etyl este cua axit 1-[3-{(E,Z)-hydroxyiminometyl}-1H-
indol-5-yl]-3-metyl-pyrazol-4-carboxylic

CH
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Etyl este cua axit 1-(3-formyl-1H-indol-5-yl)-3-metyl-pyrazol-4-

-32-



23550

carboxylic thu dugc trong quy trinh (1), hydroxyamoni clorua (172mg, 2,47mmol)
va pyridin dugc phan tmg v6i nhau theo quy trinh giéng nhu quy trinh (2) cta
“Quy trinh diéu ché 2 dé tao ra hop chét néu & dé muc nay.
Phé khéi (ED): 313(M*+1).

(3) Quy trinh téng hop etyl este cia axit 1-(3-xyano-1H-indol-5-yl)-3-metyl-

N
=N Il
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- pyrazol-4-carboxylic

Etyl este cua axit 1-[3-[(E,Z)-hydroxyiminometyl]-1H-indol-5-yl]-3-
metyl-pyrazol-4-carboxylic thu dugc trong quy trinh (2), di(imidazol-1-
yDmetanthion (90%, 1,05g, 5,31mmol) va tetrahydrofuran khan dugc phén ung
v6i nhau theo quy trinh giéng nhu quy trinh (3) cua Quy trinh diéu ché 2 dé tao ra
hop chit néu & d& muc nay (420,1mg, 1,43mmol, hiéu suit: 71%).

NMR: 'H-NMR(CDCl;) & 12,40(1H, br), 9,06(1H, s), &35(1H, s),
8,16(1H, d), 7,86(1H, dd), 7,65(1H, d), 4,27(2H, q), 2,47(3H, s), 1,32(3H, 1).

Phd khéi (EI): 295(M*+1).

Q'uy‘trinh diéu ché 14: Quy trinh tdng hop etyl este cua axit 1-[3-xyano-1-
isopropyl-indol-5-yl]-3-metyl-pyrazol-4-carboxylic

CN
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N
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Etylleste cua axit 1-(3-xyano-1H-indol-5-yl)-3-metyl-pyrazol-4-
carboxylic (140mg, 0,48mmol) thu dugc trong quy trinh didu ché 13, natri hydrua
(17mg, 0,71mmol) va 2-iodopropan (0,10mL, 0,96mmol) dugc phan (mg véi nhau
theo quy trinh gidng nhur quy trinh diéu ché 5 dé tao ra hop chét néu & d muc nay
(150mg, hiéu suét: 93%).
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* Quy trinh diéu ché 15: Quy trich téng hop etyl este ciia axit 1-(1H-indol-5-yl)-3-
(triflometyl)pyrazol-4-carboxylic

F F «
- N —
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Axit 1H-indol-5-ylboric (1,000mg, 6,21mmol) va etyl este cia axit 3-
triflometyl-1H-pyrazol-4-carboxylic (646mg, 3,10mmol) dugc phan tmg véi nhau
theo quy trinh gidng nhur quy trinh diu ché 1 d8 tao ra hop chat néu & d& muyc nay
(723mg, hidu suat: 72%).

NMR: 'H-NMR(CDCI3) 8,46(1H, s), 7,93(1H, s), 7,53(1H, d), 7,51(1H,
d), 7,33(1H, d), 6,64(1H, d), 4,36(2H, q), 1,37(3H, t).

Phé khéi (EI): 324 (M'+1).

Quy trinh didu ché 16: Quy trinh tdng hop etyl este cla axit 1-(3-formyl-1H-
indol-5-yl)-3-(triflometyl)pyrazol-4-carboxylic

o H

< N 1
F7N= ‘N—/: NH
’\ Ko N = \ /

Etyl este cua axit 1-(1H-indol-5 -y1)-3-(triflometyl)pyrazol-4-carboxylic
(720mg, 2,23mmol) thu dugc trong quy trinh diéu ché 15 duge phan tng véi nhau
theo quy trinh gidng nhu quy trinh (1) ciia Quy trinh diéu ché 2 dé tao ra hop chit
néu & dé muc nay (750mg, hiéu Sudt: 96%).

Phé khéi (EI): 352 (M'+1).

Quy trinh diéu ché 17: Quy trinh téng hop etyl este cia axit 1-{3-[(E,Z)-
hydroxyiminometyl]-1H-indol-5-yl}-3-(triflometyl)pyrazol-4-carboxylic

£ /N\OH
= /= '
) S —NH
— N—<\ /}/

\/o\“/ N7/
0]
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Etyl este cta axit I-(3-formyl-1H-indol-5-yl)-3-(triflometyl)pyrazol-4-
carboxylic (750mg, 2,13mmol) thu dugc trong quy trinh diéu ché 16 duge phén
ng v6i nhau theo quy trinh giéng nhur quy trinh (2) cua Quy trinh didu ché 2 dé
tao ra hop chét néu & dé muc nay (680mg, hiéu suit: 87%).

Phé khéi (EI): 367 (M'+1).

Quy trinh diéu ché 18: Quy trinh tdng hop etyl este cia axit 1-(3-xyano-1H-indol-
5-yl)-3-(triflometyl)pyrazol-4-carboxylic

E CN
F S
F _N !
o Jn NH
~
o

1-{3-[(E,Z)-hydroxyiminometyl]-1H-indol-5-y1}-3-(triflometyl)pyrazol-
4-carboxylic etyl este cia axit (680mg, 1,86mmol) thu duge trong quy trinh diéu
ché 17 duge phan tng v6i nhau theo quy trinh giéng nhu quy trinh (3) cua Quy
trinh diéu ché 2 dé tao ra hgp chit néu & dé muc nay (562mg, hiéu suét: 87%).
Phd khéi (EI): 349 (M'+1).

Quy trinh didu ché 19: Quy trinh tong hop etyl este cta axit I-[3-xyano-1-
isopropyl-indol-5-yl]-3-(triflometyl)pyrazol-4-carboxylic

CN
FN=N N
N
N0 7/
0

Etyl este cta axit 1-(3-xyano-1H-indol-5-yl)-3-(triflometyl)pyrazol-4-
carboxylic (130mg, 0,37mmol) thu duge trong quy trinh diéu ché 18, natri hydrua
(13mg, 0,56mmol) va 2-iodopropan (0,07mL, 0,74mmol) dugc phan tng véi nhau
theo quy trinh gidng nhu quy trinh didu ché 5 dé tao ra hop chét néu & d& muc nay
(130mg, hi¢u suét: 90%).

Phé khéi (ED): 391 (M'+1).

. -Quy trinh diéu ché 20: Quy trinh tbng hop etyl este cua axit 1-[3-xyano-1-
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(xyclopropylmetyl)indol-5-y1]-3-(triflometyl)pyrazol-4-carboxylic

CN
F
F
F/‘/ /N N \\N\/A
o A=N
fl
0

Etyl este cua axit 1-(3-xyano-1H-indol-5-yi)-3-(triflometyl)pyrazol-4-
carboxylic (110mg, 0,32mmol) thu dugc trong quy trinh diéu ché 18, natri hydrua
(11mg, 0,47mmol) va bromometylxyclopropan (0,06mL, 0,64mmol) dugc phan

g v6i nhau theo quy trinh gidng nhur quy trinh diéu ché 5 dé tao ra hop chit néu
& dé muc nay (1 10rag, hidu suét: 85%).
Phd khéi (EI): 403 (M'+1).

" Quy trinh diéu ché 21: Quy trinh téng hop etyl este cia axit 1-(3-nitro-1H-indol-

NO,
B
=N
O#/N‘Cﬁm
N
(0]

Etyl este cta axit 1-(1H-indol-5-yl)pyrazol-4-carboxylic (293,6mg,

5-yl)pyrazol-4-carboxylic

1,15mmol) thu duge trong quy trinh diéu ché 1 duge hoa tan trong axetonitril
(2,3mL). Bac nitrat (214,9mg, 1,27mmol) duoc bd sung vao & nhiét dd 0°C, va
benzoyl clorua duge bd sung nhé giot tir tir vao trong moi trudng khi nito. Sau khi
phan Ung nay két thic, dung dich phan Gng dugc lam lanh, etyl axetat dugc bd
sung vao, sau d6 hdn hgp nay duge rira bang trong nudce natri hydro cacbonat
dung dich. Lép hitu co duge 1am kho trén magie sulfat khan va c6 dudi ap suét
giam. Chét rén thu duge duge tinh ché bang phwong phép séc ky cot dé tao ra hop
chét néu & & muc nay (119,1mg, 0,397mmol, hidu suit: 34%).

Phé khéi (EI): 301(M"+1).

Quy trinh diéu ché 22: Quy trinh tbng hop etyl este cua axit 1-(1-isopropyl-3-

nitro-indol-5-yl)pyrazol-4-carboxylic
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NO,
N ~
\/O\“/L/-N \_7 N7/
0]

Etyl este cia axit 1-(3-nitro-1H-indol-5-yl)pyrazol-4-carboxylic
-(119,1mg, 0,397mmol) thu dugc trong quy trinh diéu ché 21 dugc hoa tan trong
N,N-dimetylformamit (4,0mL). Natri hydrua (55%, 26,0mg, 0,60mmol) duogc bd
sung vao ¢ nhiét 4 0°C, va hdn hop niy dugc khudy trong 10 phit & nhiét do
- trong phong. 2-Iodopropan (19,7mL, 198mmol) dugc bd sung vao, va khudy trong
thoi gian 15 h & nhiét d trong phong. Dung mdi duge chung cét, etyl axetat duge
b6 sung vao phin cin, va hdn hop nay dugc rira bing dung dich nuéc amoni
clorua. Lép hitu co dugc tach ra, lam kho trén magie sulfat khan, loc, va dugc tinh
" ché bang phuong phép sic ky cdt dé tao ra hop chit néu & dé muc nay (60,8mg,
0,178mmol, hidu suét: 45%).
Phd khéi (EI): 343(M'+1).

Quy trinh didu ché 23: Quy trinh téng hop metyl este clia axit 1~ 1H-indol-5-yl)-

e

N
H

1,2,4-triazol-3-carboxylic

Metyl este cta axit 1H-1,2,4-triazol-3-carboxylic (1,12g, 8,79mmol), axit
~_1H-indol-5-ylboric (1,42g, 8,79mmol), N,N-dimetylformamit (90mL), déng (II)
axetat (1,20g, 6,60mmol) va pyridin (1,40mL, 17,3mmol) dugc phan ung véi
‘nhau theo quy trinh gidng nhur quy trinh didu ché 1 dé tao ra hop chét néu & d&
muc nay (519,7mg, 2,15mmol, hiéu suit: 24%).

NMR: 'H-NMR(CDCl;) & 8,52(1H, s), 8,33(1H, br), 7,88(1H, s), 7,47-

7,42(2H, m), 7,28(1H, t), 6,58(1H, t), 3,98(3H, s).
Phé khéi (EI): 243(M"+1).

Quy trinh diéu ché 24: Quy trinh téng hop metyl este clia axit 1-(1-isopropylindol-
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5-y1)-1,2,4-triazol-3-carboxylic

- Metyl este ctia axit 1-(1H-irdol-5-yl)-1,2,4-triazol-3-carboxylic (139,5mg,
0,58mmol) thu dugc trong quy trinh diéu ché 23, natri hydrua (55%, 38mg,
0,87mmol), 2-iodopropan (0,09mL, 0,90mmol) va N,N-dimetylformamit (5,8mL)
dugc phan tng v6i nhau theo quy trinh giéng nhir quy trinh didu ché 5 @ tao ra
hop chit néu & dé muc ndy (83,4mg, 0,29mmol, hiéu suét: 51%).

Phd khéi (EI): 285(M*+1).
~ Quy trinh didu ché 25: Quy trinh téng hop metyl este cua axit 1-(3-xyano-1-
isopropyl-indol-5-yl1)-1,2,4-triazol-3-carboxylic

Hop chit néu & d& muc nay dugc tao ra theo cac quy trinh (1), (2), (3) sau.

(1) Quy trinh tdng hop metyl este cta axit 1-(3-formyl-1-isopropyl-indol-5-y1)--
AR Ge
0 N

p

Metyl este ctia axit 1-(1-Isopropylindol-5-y1)-1,2,4-triazol-3-carboxylic

1,2,4-triazol-3-carboxylic

(83,4mg, 0,29mmol) thu dwgc trong quy trinh diéu ché 24, oxalyl clorua (0,03mL,
0,35mmol), N,N-dimetylformamit (0,03mL, 0,39mmol) va diclometan dugc phéan
g v&i nhau theo quy trinh giéng nhur quy trinh (1) cta Quy trinh diéu ché 2 dé
tao ra hop chat néu & dé muc nay.

Phé khéi (EI): 313(M'+1).

(2) Quy trinh tng hop metyl este cta axit 1-[3-[(E,Z)-hydroxyiminometyl]-1-
isopropyl-indol-5-yl1]-1,2,4-triazol-3-carboxylic
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Metyl este ctia axit 1-(3-formyl-1-isopropyl-indol-5-y1)-1,2,4-triazol-3-
carboxylic thu duoc trong quy trinh (1), hydroxyamoni clorua (24mg, 0,35mmol)
va pyridin dugc phan Gng v6i nhau theo quy trinh giéng nhu quy trinh (2) cua
Quy trinh diéu ché 2 @8 tao ra hop chit néu & dé& muc nay.

Phé khéi (EI): 328(M'+1).

(3) Quy trinh téng hop metyl este clia axit 1-(3-xyano-1-isopropyl-indol-5-y1)-

1,2,4-triazol-3-carboxylic

Metyl este cuia axit 1-[3-[(E,Z)-hydroxyiminometyl]-1-isopropyl-indol-5-
yl]-1,2,4-triazol-3-carboxylic thu dugc trong quy trinh (2), di(imidazol-1-
yDmetanthion (90%, 148mg, 0,75mmol) va tetrahydrofuran khan dugc phan tmg
v6i nhau theo quy trinh gidng nhu quy trinh (3) cta Quy trinh diéu ché 2 dé tao ra
hop chit néu & d& muc nay.

Phé khéi (EI): 310(M'+1).

Quy trinh diéu ché 26: Quy trinh téng hop etyl este cua axit 1- 1H-indol-5-y1)-

~
0) NS
~
;

Hon hop cla etylxyanoaxetat (1,0g, 7,75mmol) va t-butoxy

imidazol-4-carboxylic

bis(dimetylamino)metan (2,7g, 15,5mmol) duge khudy trong 18 gio & nhiét d6
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trong phong. Sau khi chung cat dudi 4p suit gidm, 5-aminoindol (1,3g,
7,75mmol) duge bd sung vao. Hon hgp nay duogc hoa tan trong n-butanol, va duge
hdi luru trong thoi gian 15h. Dung dich phén tmg dugc 1am lanh, etyl axetat dugc
bd sung vao hdn hop nay, va duoc rira bing trong nudc dung dich natri‘
bicacbonat. Lép hiru co duge 1am khd trén magie sulfat khan va ¢6 duéi ap suét
giam. Chét rén thu duge duoc loc, duge ria bang etyl axetat va sdy kho dé tao ra
hop chit néu & & muc nay (0,33, hiéu suit 17%).
NMR: '"H-NMR(CDCl;) & 8,52(1H. s), 8,00(1H, s), 7,88(1H, s), 7,70(1H,
d), 7.55(1H, d), 7,40(1H, d), 7,26(1H, d), 6,67(1H, s), 4,48(2H, q), 1,46(3H, ¢).
Phé khdi (EI): 256(M+1).

Quy trinh diéu ché 27: Quy trinh téng hop etyl este cta axit 1-(1-isopropylindol-

5-yl)-imidazol-4-carboxylic

=\ /—*/\W
N—\, / T \—/N
\\/O\x T/Li\/ N_\\_/y 7/,
o}

Etyl este cta axit 1-(1H-indol-5-yl)-imidazol-4-carboxylic (0,33g,
1,29mmol) thu duge trong quy trinh didu ché 26, xesi cacbonat (0,63g, 1,94mmol)
va 2-iodopropan (0,26g, 1,55mmol) dugc hoa tan trong axetonitril (30mL) va
duoc hdi hru trong thai gian Sh. Etyl axetat (50mL) duge bd sung vao, va hdn hop
nay dugc rira bang trong nudce dung dich natri bicacbonat. Lp hitu co duge tach
ra, 1am kh6 trén magie sulfat khan, lgc va dugc tinh ché bing phwong phap sic ky
cot dé tao ra hop chét néu & d muc ndy (90mg, hiéu suat: 24%).

NMR: 'H-NMR(CDCl5) § 8,00(1H, s), 7,87(1H, s), 7,67(1H, s), 7.51(1H,
d), 7,40(1H, d), 7,26(1H, d), 6,63(1H, s), 4,78(1H, m), 4,48(2H, q), 1,62(6H, d),
1,46(3H, t).

Phé khéi (EI): 298(M+1).

Quy trinh didu ché 28: Quy trinh téng hop etyl este cua axit 1-(3-formyl-1-

isopropyl-indol-5-yl)imidazol-4-carboxylic
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B6 sung oxalyl clorua (0,03mL, 0,36mmol) vao diclometan khan (30mL).
N,N-dimetylformamit (0,03mL, 0,36mmol) dugc bd sung vao ¢ nhiét do 0°C, sau
d6 hén hop nay duge khudy trong thoi gian 30 phut & nhiét do 0°C. B sung etyl
este. cia axit 1-(1-isopropylindol-5-yl)-imidazol-4-carboxylic (0,09g, 0,3mmol)
thu dugc trong quy trinh didu ché 27 vao dung dich nay, va hdn hop nay dugc

khudy trong 1 gi¢r & nhiét do trong phong. Dung moéi dugce loai bo, tetrahydrofuran

~ (30mL) va dung dich nudc amoni axetat 20% (30mL) dugc thém vao phan cin, va

hén hgp ndy dugc dun néng trong thoi gian 30 phit trong khi khudy trong diéu
kién hoi luu. Dung dich phan tmg dugc 1am lanh, etyl axetat dugc bd sung vao, va
dugc rira bang trong nude dung dich natri bicacbonat. Lép hitu co duge lam kho
trén magie sulfat khan va c¢6 dudi ap suét giam. Chét rin thu duge dugce loc, duoc
rira bang etyl axetat va sdy kho dé tao ra hop chét néu & d& myc nay (0,09g, hiéu
suat: 92%).

| NMR: '"H-NMR(CDCl;) & 10,08(1H, s), 8,45(1H, s), &,06(1H, s), 8,00(1H,
s), 7.96(1H, d), 7,59(1H, d), 7,42(1H, d), 4,80(1H, m), 4,48(2H, q), 1,66(6H, d),
. 146GH, 1).

© Phdkhéi (EI): 326(M+1).

Quy}trinh diéu ché 29: Quy trinh tbng hop etyl este cia axit 1-[3-[(E,Z)-

N hydroxyiminometyl]-1-isopropyl-indol-S-yl]imidazol-4-carboxy1ic

ﬁ’\OH
D
\/o\n)%/ \_/ 7/
o)

Etyl este cua axit 1-(3-formyl-1-isopropyl-indol-5-yl)imidazol-4-
carboxylic (0,09g, 0,27mmol) thu dwgc trong quy trinh didu ché 28 dugc hoa tan
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trong pyridin (30mL). Sau khi hydroxyamoni clorua (23mg, 0,33mmol) dugc bd
sung vao, hdn hgp niy duge dun néng trong thoi gian 5 gid trong khi khudy trong
diéu kién hdi luu. Sau khi phan tg nay két thic, dung méi duge cd dudi ap suét
gidm, etyl axetat dugc bd sung vao phin cin, va hdn hop nay dugc rira bang dung
dich nuéc axit clohydric IN. Lép hiru co duge 1am kho trén magie sulfat khan va
cb dudi ap suit giam. Chat rin thu duge dugc rira bang etyl axetat va sy kho dé
tao ra hop chét néu & d& muc nay (0,08g, hidu suét: 98%).
Phé khdi (EI): 341(M+1).

Quy trinh diéu ché 30: Quy trinh tdng hop etyl este cua axit 1-(3-xyano-1-
isopropyl-indol-5-yl)imidazol-4-carboxylic
CN

X

Nf\N —\_p
\/o\n/‘w \ 7 7/
o
- Etyl este cua axit 1-[3-[(E,Z)-hydroxyiminometyl]-1-isopropyl-indol-5-
- ylJimidazol-4-carboxylic (0,08g, 0,27mmol) thu dugc trong quy trinh diéu ché 29
dugc hoa tan trong tetrahydrofuran khan (30mL). Pi(imidazol-1-yl)metanthion
(0,12g, 0,67mmol) dugc bd sung vao, va khudy trong thoi gian 13 gid ¢ nhiét do
trong phong. Sau khi phan tmg nay két thic, dung dich phan img duge cd dudi ap
sudt giam, etyl axetat dugc bd sung vao, va dugc rira bang dung dich nuéc axit
clohydric 0,5N. Lép hitu co duge 1am kho trén magie sulfat khan va ¢d dudi ap
sudt giam. Chét rin thu dugc dugce ria bing etyl axetat va sdy kho dé tao ra hop
* chét néu & d& muc nay (86mg, hiéu suit: 78%).
NMR: '"H-NMR(CDCl;) & 8,04(2H, d), 7.88(1H, s), 7,82(1H, s), 7,63(1H,
d), 7,42(1H, d), 4,80(1H, m), 4,43(2H, q), 1,63(6H, d), 1,28(3H, t).
Phé khéi (EI): 323(M+1).

Quy trinh diéu ché 31: Quy trinh tdng hop metyl este cta axit 5-(1H-indol-5-yl)-
thiophen-2-carboxylic
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Metyl este cia axit 5S-bromothiophen-2-carboxylic (0,5g, 2,26mmol), 1H-
indol-5-ylboric axit (0,36g, 2,26mmol), tetrakis(triphenylphosphin)paladi(0)
(0,13g, 0,11mmol) va natri cacbonat (0,48g, 4,52mmol) dugc hoa tan trong dioxan
(30mL) va duge hoi luu trong thdi gian Sh. Etyl axetat (30mL) duoc bd sung vao,
va hdn hop nay dugc rira bang dung dich natri bicacbonat. Lép hitu co dugce tach
ra, 1am kho trén magie sulfat khan, loc va dugc tinh ché bang phuong phép séc ky
cot dé tao ra hop chit néu & d& muc nay (0,36g, hidu suét 62%).

NMR: '"H-NMR(CDCl;) & 8,29(1H, s), 7,98(1H, s), 7,81(1H, s), 7,54(1H,
d), 7,47(1H, d), 7,31(2H, s), 6,65(1H, s), 3,95(3H, s).

Phé khdi (EI): 257(M+1).

Quy trinh diéu ché 32: Quy trinh téng hop metyl este cia axit 5-(1-isopropylindol-
5-yl)-thiophen-2-carboxylic

Metyl este ctia axit 5-(1H-indol-5-yl)-thiophen-2-carboxylic (0,26g,
1,01mmol) thu dugc trong quy trinh didu ché 31, xesi cacbonat (0,32g, 2,02mmol)
| va 2-iodopropan (0,25g, 0,59mmol) dugc hoa tan trong axetonitril (30mL) va
dugc hoi Iuu trong thoi gian 5h. Etyl axetat (S0mL) dugc bd sung vio, va hdn hop
nay dugc rira bang dung dich natri bicacbonat. Lép hitu co duge tach ra, lam kho
trén magie sulfat khan, loc va dugc tinh ché bang phuong phép sic ky cot dé tao
ra hop chét néu & d& muc nay (0,3 g, hiéu suit: 99%).

NMR: 'H-NMR(CDCl3) & 7,96(1H, s), 7,81(1H, s), 7,54(1H, d), 7,42(1H,
d), 7,30(2H, s), 6,60(1H, s), 3,94(3H, s).

Phé khdi (EI): 300(M-+1).
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Quy trinh diéu ché 33: Quy trinh tong hop metyl este cta axit 5-(3-formyl-1-
isopropyl-indol-5-yl)-thiophen-2-carboxylic
C\/H

(> \j\r
/3\‘\0%8

o B sung oxalyl clorua (0,1mL, 1,2mmol) vao diclometan khan (30mL).
' N,N-dimetylformamit (0,1mL, 1,2mmol) duoc bd sung vao & nhiét d6 0°C, va
| khudy trong thoi gian 30 phat & nhiét d6 0°C. Bb sung metyl este clia axit 5 -(1-
isopropyl-indol-5-yl)thiophen-2-carboxylic (0,3g, 1.0mmol) thu duge trong quy
trinh diéu ché 32 vao dung dich phén tmg nay, sau d6 hdn hop nay duge khudy
trong thoi gian 1 gio & nhiét do trong phong. Dung moi duoc loai bo,
tetrahydrofuran (30mL) va dung dich nude amoni axetat 20% (30mL) dugc thém
730 phén cin, va hdn hop nay duoc dun nong trong thoi gian 30 phit trong khi
khuéy trong diéu kién hdi luu. Dung dich phdn trng dugc lam lanh, etyl axetat
duoc bd sung vao, va hdn hop ndy dugc rira bing trong nudce dung dich natri
bicacbonat. Lép hitu co duge lam kho trén magie sulfat khan va c6 dudi ap sudt
gidm. Chét rén thu dugc duge loc, dugce ria bing etyl axetat va sdy kho dé tao ra
hop chit néu & d& muc nay (0,32g, hiéu suit: 99%).
NMR: '"H-NMR(CDCls) & 10,08(1H, s), 8,67(1H, s), 7,92(1H, s), 7,84(1H
d), 7,67(1H, d), 7,50(1H, d), 7,42(1H, d), 4,77(1H, m), 3,96(3H, s), 1,6&(6H, d).
Phd khdi (EI): 328(M+1). |

El

Quy trinh diéu ché 34: Quy trinh téng hop metyl este cua axit 5-[3-[(E,Z)-
hydroxyiminometyl]-1-isopropyl-indol-5-yl]-thiophen-2-carboxylic

N~oH
N
] N\ N
O S 7/

Metyl este cua axit 5-(3-formyl-1-isopropyl-indol-5-yl)-thiophen-2-
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carboxylic (0,32g, 0,97mmol) thu dugc trong quy trinh diéu ché 33 dugc hoa tan
trong pyridin (30mL), hydroxyamoni clorua (81mg, 1,17mmol) dugc bd sung vao,
va hdn hop ndy dugc dun néng trong thdi gian 5 gid trong khi khudy trong diéu
kién hdi luu. Sau khi phan tmg nay két thic, dung méi duge cd dudi 4p sudt giam,
etyl axetat dugc bd sung vao, va hdn hop nay duge rira bang dung dich nude axit
clohydric IN. L6p hiru co dugc lam kho trén magie sulfat khan va cd duéi ap sudt
giam. Chét rin thu dugc dugc rira bang etyl axetat va sdy kho dé tao ra hop chit
néu & d& muc nay (0,29, hiéu suit: 89%).

- Phd khéi (EI): 343(M+1).

Quy trinh diéu ché 35: Quy trinh tdng hop metyl este cua axit 5-(3-xyano-1-

isopropyl-indol-5-yl)-thiophen-2-carboxylic

Metyl este cua axit 5-[3-[(E,Z)-hydroxyiminometyl]-1-isopropyl-indol-5-
yl]-thiophen-2-carboxylic (0,29, 0,85mmol) thu dugc trong quy trinh diéu ché 34
dugc hoa tan trong tetrahydrofuran khan (30mL). 2-clo-1-metylpyridini iodua
(0,25g, 1,02mmol) duoc bd sung vao va khudy trong thoi gian 10 phut & nhiét do
* trong phong. vao dung dich phan tng ndy duogc bd sung nhé giot tir tir vao

trietylamin (0,47mL, 3,4mmol) trong 15 phut, sau d6 hdn hop nay dugce khudy
trong thoi gian 20 gid & nhiét do trong phong. Sau khi phan tng nay két thuc,
dung dich phén tmg dugc ¢b dudi 4p sudt giam va etyl axetat duge bd sung vao.
Hon hop nay duge rira bang dung dich nuéc axit clohydric 0,5N. Lép hitu co
duge 1am khd trén magie sulfat khan va c6 dudi 4p suét giam. Chit rén thu dugc
dugc rira bang etyl axetat va sdy kho dé tao ra hop chat néu & dé muc nay (0,183 g,
hiéu suét 67%).

NMR: 'H-NMR(CD;0D) & 8,21(1H, s), 7,96(1H, s), 7,80(1H, d),
7,71(2H, d), 7,49(1H, d), 4,91(1H, m), 3,93(3H, s), 1,61(6H, d).

Phé khéi (EI): 325(M+1).
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Quy trinh diéu ché 36: Quy trinh téng hop metyl este cta axit 2-(1H-indol-5-

yl)isonicotinic

Metyl este ctia axit 2-cloisonicotinic (1,22g, 7,11mmol), axit 1H-indol-5-
boric (1,15g, 7,13mmol), dung dich nuéc natri cacbonat 2M (10mL, 20mmol) va
tetrakis(triphenylphosphin)paladi (0,41g, 0,35mmol) dugc hoa tan trong toluen
(140mL), va khudy trong thoi gian 12 gi&r trong didu kién hoi lru. Sau khi phéan
ting nay két thic, etyl axetat (200mL) duoc bd sung vao, va duge rira bing dung
dich nuéc natri clorua. L6p hitu co duge tich ra, 1am kho trén magie sulfat khan,
b duéi ap suit giam va duoc tinh ché bing phwong phap sic ky cot dé tao ra hop
chit néu ¢ dé muc nay (440mg, 1,74mmol, hiéu suét: 25%).

NMR: 'H-NMR(CDCl;) & 8,82(1H, dd), 8,36(2H, s), 8,24(1H, br),
7,95(1H, dd), 7,71(1H, dd), 7,51(1H, d), 7,27(1H, m), 6,66(1H, m), 4,00(3H, s).

Phé khéi (ED): 253 (M'+1).

Quy trinh diéu ché 37: Quy trinh tbng hop metyl este cia axit 2-(3-xyano-1H-

indol-5-yl)isonicotinic

Iy
Z

I CN

AN
0 N

MeO

B6 sung oxalyl clorua (0,23mL, 2,71mmol) vao diclometan khan (35mL).
N,N-dimetylformamit (0,27mL, 3,48mmol) dugc bd sung vao ¢ nhiét do 0°C, va
hén hop niy dugc khudy trong 30 phut & nhiét do 0°C. B sung metyl este cta
axit 2-(1H-indol-5-yl)isonicotinic (0,44g, 1,74mmol) thu dugc trong quy trinh
didu ché 36 vao dung dich phan ng ndy, sau d6 hdn hop nay dugce khudy trong
thoi gian 1 gio & nhi¢t d¢ trong phong. Dung méi dugc loai b, tetrahydrofuran
(40mL) va dung dich nudc amoni axetat 20% (30mL) duoc thém vao, va hén hop
ndy dugc dun néng trong thodi gian 30 phut trong khi khudy trong didu kién hdi
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lru. Dung dich phan tmg dugc 1am lanh, etyl axetat durge bd sung vio, va dugc
rira bing trong nude dung dich natri bicacbonat. Lép hitu co dugc tach ra, lam
kho trén magie sulfat khan va co duéi ap suat giam. Chéit rin thu duge duge loc,
dugc rira bang etyl axetat va siy kho dé tao ra metyl este cua axit 2-(3-formyl-1H-
indol-5-yl)isonicotinic.

Metyl este cia axit 2-(3-formyl-1H-indol-5-yl)isonicotinic thu duogc trén
day duoc hoa tan trong pyridin (16mL), hydroxyamoni clorua (134mg, 1,93mmol)
dugc bd sung vao, va hdn hop nay duge dun nong trong thoi gian 2 gid trong khi
khudy trong diéu kién hdi luu. Sau khi phan tmg nay két thuc, dung méi dugc cd
duéi ap sudt giam, etyl axetat dugc bd sung vao phan cin, sau d6 hdn hop nay
dugce rira bang dung dich nudc natri clorua. Lép hitu co duge lam kho trén magie
sulfat khan va ¢ dudi 4p sudt giam. Chét rin thu dugc duoc ria bang etyl axetat
va sdy kho @ tao ra metyl este cia axit 2-{3-[(E,Z)-hydroxyiminometyl]-1H-
indol-5-yl}isonicotinic.

Metyl este cua axit 2-{3-[(E,Z)-hydroxyiminometyl]-1H-indol-5-
yl}isonicotinic thu dugc trén ddy va di(imidazol-1-yl)metanthion (0,8,
4,48mmol) dugc hoa tan trong tetrahydrofuran (30mL) va khudy trong thoi gian 2
gi® & nhiét do trong phong. Sau khi phan (mg nay két thuc, etyl axetat dugc bd
sung vao phan tmg dung dich, san d6 hdn hop nay duge rira bing dung dich nuée
natri clorua. Lép hitu co dugce tach ra, 1am kho trén magie sulfat khan, loc va duoc
tinh ché bang phuong phap sic ky cot dé tao ra hop chit néu & d& muc nay (0,36 g,
1,30mmol, hiéu suét: 76%).

NMR: 'H-NMR(CDCl;) & 8,98(1H, br), 8,90(1H, d), 8,50(1H, s), 8,42(1H,
s), 8,17(1H, dd), 7,83(2H, m), 7,62(1H, d), 4,07(3H, s).

Phd khéi (EI): 278 (M'+1).

Quy trinh diéu ché 38: Quy trinh tdng hop isopropyl este cia axit 2-(3-xyano-1-

isopropyl-indol-5-yl)isonicotinic
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Metyl este cua axit 2-(3-xyano-1H-indol-5-yl)isonicotinic (13mg,
0,047mmol) thu dugc trong quy trinh didu ché 37 duge hoa tan trong N,N-
dimetylformamit (0,5mL). Natri hydrua (3mg, 0,068mmol) duoc bd sung vao &
nhiét d6 0°C, va khudy trong thoi gian 10 phut & nhiét d§ trong phong. 2-
Jodopropan (0,02mL,, 0,23mmol) duge bd sung vio, va khudy trong thoi gian 2
gio & nhiét do trong phong. Sau khi phan (g nay két thiic, dung dich ndy dirge ¢b
dudi ap sudt giam, etyl axetat (30mL) dugc bd sung vao, va duge rira bing dung
dich nudc amoni clorua. Lép hiru co dugce tich ra, 1am kho trén magie sulfat khan,
loc va duge tinh ché bang phuong phép séc ky cot dé tao ra hop chét néu & @&
muc nay (13mg, 0,037mmol, hiéu suét: 80%).

NMR: 'H-NMR(CDCly) 5 8,84(1H, d), 843(1H, d). 834(1H, m),
8.,11(1H, dd), 7,79(1H, dd), 7,77(1H, s), 7,56(1H, d), 5,34(1H, m), 4,75(1H,m),
1,58(6H, d), 1,44(6H, d).

‘ Phé khéi (EI): 348 (M'+1). -

'Quy trinh didu ché 39: Quy trinh téng hop metyl este cia axit 2-{3-xyano-1-[1-
(methacryoxy)propan-2-yl]-indol-5-yl}isonicotinic |

‘ N
MeO \H X

i l/Long

Metyl este cta axit 2-(3-xyano-1H-indol-5-yl)isonicotinic (250mg,

CN
N

0,90mmol) thu dugc trong quy trinh diéu ché 37, 2-metylsulfonyloxypropyl 2-
metylprop-2-enoat (500mg, 2,25mmol) va natri hydrua (78mg, 1,8mmol) dugc
phan tmg vé&i nhau theo quy trinh gidng nhu quy trinh diéu ché 5 dé tao ra hop
chit néu & d& muc nay (140mg, 0,34mmol, hiéu suét: 40%).

NMR: '"H-NMR(CDCl;)(hén hop véi ty 18 1:1) & 8,86(2H, m), 8,44(2H,
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m), 8,38(2H, m), 8,14(2H, m), 7,78(2H, m), 7,77(1H, s), 7,64(1H, s), 7,58(1H, s),
7,56(1H, s), 6,05(1H, s), 5,93(1H, s), 5,59(1H, m), 5,52(1H, m), 5,35(1H, m),
4,97(1H, m), 4,45(1H, s), 4,43(1H, s), 4,38(1H, d), 4,35(1H, d), 4,03(6H, s),
1,88(3H, m), 1,82(3H, m), 1,70(2H, d), 1,34(2H, d).

Phd khéi (EI): 404 (M'+1).

Quy trinh diéu ché 40: Quy trinh téng hop axit 2-[3-xyano-1-(hydroxypropan-2-

- yl-indol-5-yl)isonicotinic

HO

OH

'Bé sung tetrahydrofuran (5,0mL), nu6e (5,0mL) va metanol (5,0mL) vao

metyl este cta axit 2-{3-xyano-1-[1-(methacryloxy)propan-2-yl]-indol-5-
o yl}iéohicotinic (140mg, 0,34mmol) thu duoc trong quy trinh diéu ché 39 va hdn
hop ﬁéy duogc hoa tan. Natri hydroxit (280mg, 6,8mmol) dugc b6 sung vao va
khudy trong thoi gian 1 gior & nhiét do trong phong. Dung dich nuéc axit clohydric
IN dugc bd sung vao dé tao ra chét rin, sau d6 hdn ho’p nay loc détaora hop chét
néu & dé muc nay (96mg, 0,29mmol, hiéu suét: 86%).

~ Phd khéi (EI): 322 (M*+1).

Quy trinh diéu ché 41: Quy trinh tbng hop etyl este cla axit 2-[3-xyano-1-(1-
flopropan-2-yl)-indol-5-yl]isonicotinic
Z N
EtO AN |

CN

AN
0 N

P

F
7 Axit 2-[3-xyano-1-(hydroxypropan-2-yl-indol-5-yl)isonicotinic (96mg,
0,29mmol) thu duge trong quy trinh didu ché 40 dugc hoa tan trong N,N-

dimetylformamit (6mL), va kali cacbonat (62mg, 0,43mmol) va bromoetan
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(0,07mL, 0,86mmol) duge bb sung vao hdn hop nay. Dung dich nay dugc khudy
trong 12 gir & nhiét do trong phong va co dudi ap sut giam. Bdo hoa amoni
clorua dung dich (5SmL) dugc bd sung vao va etyl axetat (20mL) duoc bd sung
vao. Lop hitu co dugc tach ra, lam kho trén magie sulfat khan va loc. Dung moi
dugc loai bé va phin can duoc tinh ché biang phuong phéap sic ky cot dé tao ra 2-
[3-xyano-1-(hydroxypropan-2-yl-indol-5-yl)isonicotinic etyl este cua axit (70mg,
- 0,20mmol, hiéu suit: 67%). diclometan (4mL) dugc bd sung vao hon hgp nay,
(dimetylamino)sulfur triflorua (0,04mL, 0,30mmol) duoc bd sung vao, va hdn hop
nay duoc khudy trong 2 gir & nhiét do trong phong. Sau khi phan tng nay két
thiic, etyl axetat dugc bo sung vao. Hén hop nay dugc rira bang dung dich nudc
natri clorua, 1am kho trén magie sulfat khan va loc. Dung mdi duoc loai bd va
phan can duge tinh ché bing phuong phap sic ky cot dé tao ra hop chét néu & dé
muc nay (39mg, 0,11mmol, hiéu suit: 55%).

NMR: '"H-NMR(CDCI;) (hdn hop véi ty 16 1:1) & 8,84(2H, m), 8,43(2H,
m), 8,36(2H, s), 8,14(1H, m), 8,12(1H, m), 7,79(2H, m), 7,71(1H, m), 7,49(1H,
m), 5;09-4,28(6H, m), 4,47(4H, q), 1,70(3H, d), 1,46(6H, t), 1,38(3H, d).

Phd khéi (EI): 352 (M'+1).

Quy trinh diéu ché 42: Quy trinh téng hop mety! este cua axit 2-[3-xyano-1-(2-

metoxyetyl)-indol-5-yl]isonicotinic

N CN
MeO ™ !
AN
O N
W
-
0—

Metyl este cua axit 2-(3-xyano-1H-indol-5-yl)isonicotinic (65mg,
0,023mmol) thu dugc trong quy trinh diéu ché 37 dugc phan ung vdi nhau theo
quy trinh giéng nhur quy trinh didu ché 5 dé tao ra hop chit néu & dé& muc nay
(44mg, 0,13mmol, hiéu suit: 57%).

NMR: 'H-NMR(CDClL;) & 8,85(1H, dd), 8,43(1H, m), 8,37(1H, m),
8,12(1H, dd), 7,78(1H, dd), 7,75(1H, s), 7,52(1H, d), 4,35(2H, t), 4,02(3H, s),
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3,74(2H, 1), 3,35(3H, s).
Phé khdi (EI): 336 (M'+1).

Quy trinh diéu ché 43: Quy trinh téng hcj‘p metyl este cta axit 2-(1H-indol-5-yl)-

6-metylisonicotinic

Metyl este cta axit 2-clo-6-metylisonicotinic (1g, 5,38mmol) dugc phan
g v6i nhau theo quy trinh gidng nhw quy trinh diéu ché 36 dé tao ra hop chit
néu & dé muc nay (420mg, 1,57mmol, hiéu suét: 29%).

NMR: 'H-NMR(CDCl;) § 8,35(1H, m), 8,22(1H, br), 7,94(1H, dd),
7,59(1H, m), 7,48(2H, m), 6,65(1H, m), 3,98(3H, s), 2,70(3H, s).

Phé khéi (EI): 267 (M'+1).

Qliy trinh didu ché 44: Quy trinh téng hop metyl este cda axit 2-(3-formyl-1H-

indol-5-yl)-6-metylisonicotinic

Metyl este cua axit 2-(1H-indol-5-yl)-6-metylisonicotinic (420mg,
1,57mmol) thu dugce trong quy trinh didu ché 43 dugc phéan ng véi nhau theo quy
trinh giéng nhu quy trinh (1) ctia Quy trinh diéu ché 2 dé tao ra hop chét néu & d&
muc nay (350mg, 1,18mmol, hiéu Sut: 75%).

NMR: 'H-NMR(CDCl5) & 10,12(1H, s), 8,93(1H, s), 8,89(1H, br),
8,20(1H, d), 8,13(1H, dd), 7,89(1H, d), 7,65(1H, s), 7,53(1H, d), 4,00(3H, s),
2,71(3H, s).

Phd khéi (EI): 295 (M +1).
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Quy trinh diéu ché 45: Quy trinh téng hop metyl este cia axit 2-(3-xyano-1H-

indol-5-y1)-6-metylisonicotinic

Y%&

o~

Metyl este cua axit 2-(3-formyl-1H-indoi-5-yl)-6-metylisonicotinic
(350mg, 1,18mmol) thu dugc trong quy trinh diéu ché 44 dugc phan ung v&i nhau
theo quy trinh giéng nhu quy trinh (2) cia Quy trinh diéu ché 2 dé tao ra metyl
este cua axit 2-{3-[(E,Z)-hydroxyiminometyl]-1H-indol-5-y1}-6-
metylisonicotinic. Hop chit nay dwoc phan g v6i nhau theo quy trinh gidng nhu
quy trinh (3) ctia Quy trinh diéu ché 2 dé tao ra hop chit néu & dé muc nay
(220mg, 0,76mmol, hidu suit: 64%).

NMR: 'H-NMR(CD;0D) & 8,32(1H, s), 8,18(1H, s), 8,04(1H, s), 7,95(1H,
d), 7,72(1H, s), 7,65(1H, d), 4,00(3H, s), 2,71(3H, s).

Phd khéi (EI): 292 (M'+1).

Quy trinh diéu ché 46: Quy trinh tdng hop isopropyl este ciia axit 2-(3-xyano-1-

isopropyl-indol-5-yl)-6-metylisonicotinic

wﬁm

Metyl este cia axit 2-(3-xyano-indol-5-yl)-6-metylisonicotinic (100mg,
0,34mmol) thu dugc trong quy trinh diéu ché 45 dugc phan rng v&i nhau theo quy
trinh giéng nhu quy trinh diéu ché 5 @8 tao ra hop chét néu & d& muc nay (80mg,
0,22mmol, hiéu suét: 64%).

NMR: "H-NMR(CDCl;) & 8,44(1H, d), 8,12(1H, s), 8,08(1H, dd),
7,75(1H, s), 7,64(1H, s), 7,53(1H, d), 5,32(1H, m), 4,60(1H, m), 2,82(3H, s),
1,60(6H, d), 1,37(6H, d).
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"Phé khéi (EI): 362 (M'+1).

Quy trinh didu ché 47: Quy trinh téng hop etyl este cua axit 2-(1H-indol-5-

yl)isonicotinic

7\
=

EtO \
o N
Etyl este ctia axit 2-bromoisonicotinic (2g, 8,66mmol) dugc phéan (g voi
nhau theo quy trinh giéng nhu quy trinh didu ché 1 dé tao ra hop chit néu & @
muc nay (1,4g, 5,25mmol, hiéu Sut: 60%).
" NMR: 'H-NMR(CDCLy) & 8,81(1H, d), 8,35(3H, br), 7,94(1H, dd),
7,72(1H, dd), 7,49(1H, d), 7,25(1H, m), 6,65(1H, m), 4,45(2H, q), 1,44(3H, 1).
' Phd khéi (EI): 267 (M'+1).

Quy trinh diéu ché 48: Quy trinh téng hop etyl este cta axit 2-[1-
(phenylsulfonyl)-indol-5-yl]isonicotinic

Z N
EtO \l

A\
O N
SO,Ph
Etyl este cia axit 2-(1H-indol-5-yl)isonicotinic (1,4g, 5,25mmol) thu dugc
trong quy trinh didu ché 47 dugc hoa tan trong N,N-dimetylformamit (25mL) va
1am lanh xuéng nhiét 6 0°C. Natri hydrua (460mg, 10,5mmol) va
phenylsulfonylclorua (0,8mL, 6,3mmol) dugc thém vao va khudy trong thoi gian
12 h & nhiét d§ trong phong. Sau khi phin tmg nay két thiic, dung dich phén tng
~ dugc cb dudi ap sudt giam, etyl axetat (100mL) duge bd sung vao, va dugc rira
- bang dung dich nuéc amoni clorua. Lép hitu co dugc tach ra, 1am kho trén magie
sulfat khan, loc, sdy kho dudi 4p suét giam va dugc tinh ché bang phuong phéap
séc ky cot dé taora hop chét néu & dé muc nay (1,2g, 2,95mmol, hiéu suét: 56%).
NMR: 'H-NMR(CDCl;) & 8,81(1H, dd), 8,29(1H, m), 8,22(1H, m),
8,11(1H, d), 8,02(1H, dd), 7,89(2H, m), 7,76(1H, dd), 7,61(1H, d), 7,54(1H, m),
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7,44(2H, t), 6,76(1H, d), 4,45(2H, q), 1,44(3H, ¢).
Phé khéi (EI): 407 (M'+1).

Quy trinh diéu ché 49: Quy trinh téng hop etyl este cia axit 2-[3-nitro-1-
(phenylsulfonyl)-indol-5-yl]isonicotinic

Z "N

| NO,
EtO. AN NA
o) _ N
SO,Ph

Etyl este cta axit 2-[1-(Phenylsulfonyl)-indol-5-yl]isonicotinic (300mg,
0,73mmol) thu dugc trong quy trinh didu ché 48 duwoc hoa tan trong anhydrit
axetic (4mL) va axit nitric (90%, red fuming, 0,1mL, 2,2mmol) dugc bd sung tir
tir vao hén hop nay. Hén hop nay dugc khudy trong 12 gi¢ & nhiét d trong phong
va rét vao hén hop nudc da (100mL). Etyl axetat (100mL) duge bd sung vao 16p
hiru co riéng r& sau d6 hdn hop nay dugc lam kho trén magie sulfat khan. Chét rén
thu d@xqc duoc loc dé tao ra hop chit néu & dé muc nay (330mg, 0,72mmol, hiéu
suat: 99%).

NMR: 'H-NMR(CDCl5) § 9,12(1H, d), 8,76(1H, d), 8,67(1H, s), 8,57(1H,
d), 8,26(1H, d), 8,22(1H, dd), 8,11(1H, m), 8,05(2H, m), 7,71(1H, t), 7,60(2H, 1),
4,55(2H, t), 1,49(3H, 1).

Phé khéi (EI): 452 (M'+1).

Quy trinh diéu ché 50: Quy trinh téng hop axit 2-(3-nitro-1H-indol-3-

yl)isonicotinic
~ N NO,
HO AN
A\
0 N

Etyl este cua axit 2-[3-nitro-1-(phenylsulfonyl)-1H-indol-5-yl]isonicotinic
(330mg, 0,72mmol) thu dugc trong quy trinh diéu ché 49 duoc phén tng véi nhau
theo quy trinh giéng nhu quy trinh didu ché 40 d tao ra hop chat néu & d& muc
ndy (200mg, 0,7mmol, hiéu suét: 97%).
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Phé khéi (EI): 284 (M'+1).

Quy trinh diéu ché 51: Quy trinh tdng hop isopropyl este ciia axit 2-(1-isopropyl-
3-nitro-indol-5-yl)isonicotinic
o A
A\
0 N

—

Axit 2-(3-nitro-1H-indol-5-yl)isonicotinic (200mg, 0,7mmol) thu duoc
trong quy trinh diéu ché 50 dugc hoa tan trong axetonitril (SmL). Xesi cacbonat
(450mg, 1,4mmol) va 2-iodopropan (0,7mL, 7mmol) dugc thém vao, va khuéy
trong diéu kién hdi luu trong thoi gian 2 gid & 80°C. Sau khi phan tng nay két
thl’lc, dung dich phan tng dugc c6 dudi 4p suit giam va dugc tinh ché béng
'phu'cmg phap sic ky cot dé tao ra hop chét néu & dé muc nay (200mg, 0,54mmol,
hiéu suét: 80%).

* Phé khéi (EI): 368 (M'+1)

Quy trinh diu ché 52: Quy trinh téng hop 2-amino-5-iodo-benzonitril
X | NH,
2-amino-benzonitril (10g, 0,085mol) va amoni iodua (13,5g, 0,094mol)
dugc hoa tan trong axetic axit (200mL). Dung dich nuéc hydro peroxit 30%
(5,3mL, 0,094mL) dugc bd sung tir tir vao & nhiét do trong phong va khudy trong
thoi gian 12h. Sau khi phan Gmg nay két thuc, dung dich phéan ung dugce loc qua
celite. Phan loc duge xir Iy bang dung dich nudc natri thiosulfat va chiét bang etyl
axetat. L&p hitu co duge 1am kho trén natri sulfat va loc. Chét rén thu duoc béng
cach sir dung diclometan (10mL) va hexan (200mL) duoc loc va siy kho trong
mdi trudng khi nito dé tao ra hop chit néu & d& muc nay (10g, hiéu suit 48%).
NMR: 'H-NMR(CDCl5) & 7,64 (1H, d), 7,56 (1H, dd), 6,35 (1H, d), 4,44
(2H, br s).
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Phé khéi (EI): 245 (M'+1).

Quy trinh diéu ché 53: Quy trinh téng hop etyl este cia axit 1-(4-amino-3-xyano-
phenyl)-pyrazol-4-carboxylic

N
Il
N NH,
v A
J
o~</
_/ o

2-amino-5-iodo-benzonitril (5g, 20mmol) thu dugc trong quy trinh diéu
ché 52 duoc hoa tan trong toluen (40mL). O nhiét do trong phong, etyl este ciia
axit 1H-pyrazol-4-carboxylic (2,3g, 16,7mmol), ddng iodua (0,323 g, 1,7mmol),
kali cacbonat (4,9g, 36mmol) va N,N-dimetyl-etan-1,2-diamin (0,37mL,
3,4mmol) dugc thém vao va dugc hdi luu trong thoi gian 24 gid. Dung dich nay
dugc loc qua ceﬁte bang cach sir dung etyl axetat, va dung méi dugc chung cit.
Chat ran nay thu dugc bing cach sir dung diclometan va metanol duoc loc va sdy
kho trong moi truong khi nito dé tao ra hop chit néu & dé muc nay (2,95g, hiéu
suat: 56%).

NMR: 1H-Nl\/IR(C-I‘)Ch) 3 8,25 (1H, s), 8,05 (1H, s), 7,72 (1H, d), 7,71-
7,57 (2H, m), 6,84 (1H, d), 4,55 (2H, br s), 4,35-4,30 (2H, q), 1,37 (3H, 1).

Phé khéi (EI): 257 (M'+1).

Quy trinh diéu ché 54: Quy trinh tong hop etyl este clia axit 1-(4-amino-3-xyano- -
5-iodo-phenyl)-pyrazol-4-carboxylic

Etyl este cua axit 1-(4-amino-3-xyano-phenyl)-pyrazol-3-carboxylic (2,1g,
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8,2mmol) thu dugc trong quy trinh diéu ché 53, iodin (3,1g, 12,3mmol) va bac
nitrat (2,55g, 8,2mmol) dugc thém vao etanol (50mL) va dugc phan g véi nhau
trong 12 gid & nhi¢t d6 trong phong. Sau khi phan Gng, dung dich nay dugc loc
qua celite béng cach str dung etanol. Sau khi loc, natri thiosulfat (20mL) dugc bd
sung vio, va etyl axetat (100mL) dugc bd sung vao. L6p hiru co duge tach ra va
1am kho trén magie sulfat khan. T4t ca dung méi dugc loai bo. Chit rén thu dugc
bang cach sir dung hexan va diclometan, loc va sdy kho trong méi trudng khi nito
dé tao ra hop chét néu & d& muc nay (1,5 g, hiéu suét: 49%).

NMR: 'H-NMR(CDCl3) & 8,29 (1H, s), 8,26 (1H, d), 8,10 (1H, s), 7,78
- (1H, d), 5,05 (2H, br s), 4,41-4,35 (2H, q), 1,42 3H, 1).
© Phd khéi (EI): 383 (M +1).

Quy trinh diéu ché 55: Quy trinh téng hop etyl este cia axit 1-(4-amino-3-xyano-
- 5-phenylethinyl)-pyrazol-4-carboxylic

N
N
// Q\\
O
_/ o

Etyl este cua axit 1-(4-amino-3-xyano-5-iodo-phenyl)-pyrazol-4-
carboxylic (0,038g, 0,1mmol) thu dugc trong quy trinh diéu ché 54,
diclobis(triphenylphosphin) paladi (0,035g, 0,05mmol), ddng iodua (2mg,

~0,01mmol), ethinyl-benzen (0,055mL, 0,5mmol) va trietylamin (0,07mL,

0,5mmol) dugc thém vao tetrahydrofuran (SmL), va dugc phan tng véi nhau
trong 3 gio & nhiét do trong phong. Sau khi phan timg, dung dich nay duoc loc qua
celite bang cach sir dung etyl axetat. Sau khi loc, dung dich nuédc axit clohydric
IN (10mL) dugc bd sung vao, va etyl axetat (10mL) dugc bd sung vao. Lép hiru
co dugc tach ra, Iam kho trén magie sulfat khan, loc va dugc tinh ché béng
phuong phap sic ky cot dé tao ra hop chét néu & d& muc nay (0,03 g, hiéu suét:
82%).
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NMR: 'H-NMR(CDCl5) & 8,29 (1H, s), 8,26 (1H, d), 8,10 (1H, s), 7,78
(1H, d), 5,05 (2H, br s), 4,41-4,35 (2H, q), 1,42 GH, 1).
Phd khéi (EI): 357 (M'+1).

Quy trinh didu ché 56: Quy trinh téng hop etyl este cia axit 1-(7-xyano-2-phenyl-
1H-indol-5-yl)-pyrazol-4-carboxylic

N
Il
_~_R -
N \’ / \//
</N
_J
[e]
_/ o

Etyl este cua axit 1-(4-amino-3-xyano-5-phenylethinyl)-pyrazol-4-
carboxylic {0,03g, 0,084mmol) thu duoc trong quy trinh didu ché 55 duge hoa tan
trong 1-metyl-2-pyrolidinon (NMP) (3mL). O nhiét d9 trong phong, kali t-butoxit
(0,014g, 0,13mmol) dugc bd sung vao va khudy trong thoi gian 1 gid. Sau khi
phan tmg, etyl axetat (20mL) dugc bd sung vao va rira bang nude. Lép hitu co
duoc tach ra, 1am kho trén magie sulfat, loc v& dugc tinh ché béng phuong phap
sic ky cot dé ta;) ra hop chét néu & dé muc nay (0,02g, hiéu suét: 67%).

NMR: 'H-NMR(CDCl;) & 9,60 (1H, d), 8,41 (1H, s), 8,11 (1H, s), 8,10
(1H, s), 7,85 (1H, s), 7,71-7,41 (5H, m), 6,94 (1H, d), 4,36-4,32 (2H, q), 1,38 (3H,
t).

Phd khéi (ED): 357 (M*+1).

Quy trinh diéu ché 57: Quy trinh téng hop etyl este cia axit 1-[4-amino-3-Xyano-
5-(3-metyl-1-butinyl)-phenyl]-pyrazol-4-carboxylic

N
Il
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Etyl este cua axit 1-(4-amino-3-xyano-5-iodo-phenyl)-pyrazol-4-
carboxylic (0,1g, 0,27mmol) thu dugc trong quy trinh diéu ché 54 va 3-metyl-1-
butine (0,057mL, 0,23mmol) dugc phan tmg véi nhau theo quy trinh giéng nhu
quy trinh didu ché 55 dé tao ra hop chét néu & d& muc nay (0,06g, hiéu suit:

69%).

NMR: 'H-NMR(CDCl) & 8,25 (1H, s), 8,05 (1H, s), 7,75 (1H, d), 7,66
(1H, d), 5,02 (2H, br s), 4,34-4,30 (2H, q), 2,87-2,84 (1H, m), 1,36 (3H, t), 1,31
(6H, d).

Phé khéi (EI): 323 (M'+1).

Quy trinh diéu ché 58: Quy trinh tdng hop etyl este cia axit 1-[4-amino-3-xyano-
5-(3-metoxy-1-propinyl)-phenyl]-pyrazol-4-carboxylic

N

Il
_ NH,

/N\N N l
N
— \\/O\
0
_/ o

- Etyl este cia axit 1-(4-amino-3-xyano-5-iodo-phenyl)-pyrazcl-4-
carboxylic (0,2g, 0,54mmol) thu dugc trong quy trinh didu ché 54 va 3-metoxy-
propin (0,068mL, 0,81mmol) dugc phan tng véi nhau theo quy trinh giéng nhur
quy trinh diéu ché 55 dé tao ra hop chit néu & dé muc nay (0,16g, hiéu suit:

91%).
NMR: 'H-NMR(CDCl3) & 8,24 (1H, s), 8,02 (1H, s), 7,78 (1H, d), 7,69
(1H, d), 4,36 (2H, s), 4,32-4,28 (2H, q), 3,44 (3H, s), 3,37 (2H, s), 1,33 (3H, 1).
Phé khéi (EI): 325 (M'+1).

Quy trinh diéu ché 59: Quy trinh tdng hop etyl este cia axit 1-(4-amino-3-xyano-
5-trimetylsilanylethinyl-phenyl)-pyrazol-4-carboxylic
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Etyl este cua axit 1-(4-amino-3-xyano-5-iodo-phenyl)-pyrazol-4-
carboxylic (0,1g, 0,27mmol) thu dugc trong quy trinh diéu ché 54 va ethinyl-
trimetyl-silan (0,057mL¥ 0,41mmol) dugc phan tmg vé6i nhau theo quy trinh giéng
nhu quy trinh diéu ché 55 dé tao ra hop chit nédu & d& muc nay (0,1 6g, hiéu suit:
91%). |

NMR: 'H-NMR(CDCI;) & 8,25 (1H, s), 8,05 (1H, s). 7,81 (1H, d), 7,71
(1H, d), 5,09 (2H, br s), 4,34-4,30 (2H, q), 1,36 (3H, t), 0,27 (9H, s).

Phé khéi (EI): 353 (M+1).

Quy trinh diéu ché 60: Quy trinh tdng hop etyl este cua axit 1-(4-amino-3-xyano-
5-ethinyl-phenyl)-pyrazol-4-carboxylic

lf‘
- /NH2
Wew
A

Etyl este cla axit 1-(4-amino-3-xyano-5-trimetylsilanylethinyl-phenyl)-
pyrazol-4-carboxylic (0,06g, 0,18mmol) thu dirge trong quy trinh diéu ché 59
dugc hoa tan trong metanol (10mL). Kali cacbonat (2,5mg, 0,018mmol) dugc bd
sung vao & nhiét do trong phong va khudy trong thoi gian 3 gi®. Chét rén thu duge
dugc rira bang nude, loc va siy kho trong méi trudng khi nito dé tao ra hop chét
néu & dé muc nay (40mg, hiéu suét: 8 1%).

NMR: 'H-NMR(CDCl3) & 8,25 (1H, s), 8,06 (1M, s), 7,84 (1H, d), 7,75
(1H, d), 5,12 (2H, br s), 4,34-4,30 (2H, q), 3,56 (1H, s), 1,37 (3H, t).

Phé khéi (EI): 281 (M*+1).
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Vi du 1: Quy trinh tdng hop axit 1-(3-xyano-1-isopropyl-indol-5-yl)pyrazol-4-

- carboxylic

~ Etyl este cua axit 1-(3-xyano-1-isopropyl-indol-5-yl)pyrazol-4-carboxylic
. (13,87g, 43,03mmol) thu dugc trong quy trinh didu ché 3 duoc bd sung vao
tetrahydrofuran (14OmL),A metanol (140mL) va dung dich natri hydroxit 6N
(70mL), sau do6 dugc phén‘ Ung v6i nhau trong 1 gid & nhiét d§ trong phong. Sau
khi phan (mg, dung méi hiru co dugc loai bo duéi 4p suét giam, va 16p nude con
lai dugc rira béng etyl axetat. Dung dich axit clohydric dic dugc bd sun g dé axit
héa dung dich nu6c dén d6 pH=1. Chét rin két tia duoc loc, dugc rira bang nudc
cht v§1 se‘iy kho dé tao ra hop chét néu & dé muc nay (12,09g, 41,08mmol, hiéu
suét: 95%). N

NMR: 'H-NMR(DMSO-d¢) & 12,55(1H, br), 9,10(1H, s), 8,53(1H, s),
8,16(1H, d), 8,06(1H, s), 7,90(1H, dd), 7,86(1H, d), 4,92-4,86(1H, m), 1,48(6H,
d).

Phé khéi (EI): 295(M"+1).

Vi du 2: Quy trinh téng hop axit 1-[3-xyano-1-(xyclopropylmetyl)indol-5-
yl]pyrazol-4-carboxylic

Etyl este cta axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic
(94,3mg, 0,36mmol) thu dugc trong quy trinh diéu ché 2 dugc hoa tan trong N,N-
dimetylformamit (3,3mL). Natri hydrua (55%, 22mg, 0,50mmol) dugc bd sung
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vao & nhiét d6 0°C va khudy trong thoi gian 10 phut & nhiét do trong phong.
Bromometylxyclopropan (0,04mL, 0,41mmol) dugc bd sung vio va khudy trong
thoi gian 15 h & nhiét d6 trong phong. Dung dich natri hydroxit 6N (2mL) dugc

- bd sung vao dung dich nay, sau d6 hdn hop nay dugc phan Gng véi nhau trong 1
gid & nhiét do trong phong. Dung méi dugc chung cit dudi ap suét giam, va phin
cin dugc tinh ché bang phuong phép sic ky cot dé tao ra hop chit néu & d& muc
nay (23,1mg, 0,075mmol, hiéu suét: 22%).

NMR: 'H-NMR(DMSO-d¢) & 9,05(1H, s), 8,40(1H, s), 8,11(1H, d),
8,01(1H, s), 7,85(1H, dd), 7,82(1H, d), 4,10(2H, d), 1,26-1,22(1H, m), 0,50-
0,46(2H, m), 0,39-0,35(2H, m).

Phé khéi (EI): 307(M"+1).

Vi du 3: Quy trinh téng hop axit 1-[3-xyano-1-xyclopropyl-indol-5-yl]pyrazol-4-
carboxylic

CN

e
NN\ /T
HOKL -

Etyl este cua axit 1-(3-xyano-1-xyclopropyl-indol-5-yl)pyrazoi-4- ‘
carboxylic (120mg, 0,37mmol) thu dugc trong quy trinh diéu ché 4 dugc phan
{ing v6i nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & @&
muc nay (95mg,~hiéu suit: 88%).

NMR: 'H-NMR(DMSO-dg) & 12,56(1H, b), 9,13(1H, s), 8,40(1H, s),
8,18(1H, d), 8,08(1H, s), 7,97(1H, dd), 7,74(1H d), 3,68-3,63(1H, m), 1,15-
1,11(2H, m), 1,10-1,08(2H, m).

Phé khéi (EI): 293 (M'+1).

Vi du 4: Quy trinh tdng hop axit 1-(3-xyano-1-isobutyl-indol-5-yl)pyrazol-4-

carboxylic
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Etyl este cua axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic

(92,3mg, 0,33mmol) thu dugc trong quy trinh diéu ché 2, natri hydrua (55%,
-22,0mg, 0,50mmol) va 1-bromo-2-metylpropan (0,04mL, 0,37mmol) duoc phan
g v6&i nhau theo quy trinh dugce néu trong vi du 2 dé tao ra hop chat néu & dé

muyc nay (25,5mg, 0,083mmol, hiéu suit: 25%).

NMR: 'H-NMR(DMSO-d¢) & 9,08(1H, s), 837(1H, s), 8,15(1H, d),
8,05(1H, s), 7,88(1H, dd), 7,85(1H, d), 4,10(2H, s), 2,18-2,12(1H, m), 0,83(6H,
d).

Phd khéi (EI): 309(M+1).

Vi du 5: Quy trinh téng hop axit 1-[3-xyano-1-(2,2-dimetylpropyl)indol-5-

N
i
Ho\n//:/N = \
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Etyl este cua axit 1-(3-xyano-1H-indol-5-yl)pyrazol-4-carboxylic

yl]pyrazol-4-carboxylic

(79,5mg, 0,28mmol) thu dugc trong quy trinh diéu ché 2, natri hydrua (55%,
20,0mg, 0,46mmol) va 1-bromo-2,2-dimetylpropan (0,04mL, 0,32mmol) dugc
phan mg véi nhau theo quy trinh dugc néu trong vi du 2 dé tao ra hop chit néu &
dé muc nay (25,5mg, 0,079mmol, hiéu suét: 28%).

NMR: 'H-NMR(DMSO-dg) & 9,09(1H, s), &31(1H, s), 8,14(1H, s),
8,05(1H, s), 7,91-7,86(2H, m), 4,11(2H, s), 0,92(9H, s).

Phé khéi (EI): 323(M'+1).

Vi du 6: Quy trinh tdng hop axit 1-[3-xyano-1-(2-metoxyetyl)indol-5-yl]pyrazol-
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4-carboxylic

Etyl este cta axit 1-(3-xyano-1H-indol-3-yl)pyrazol-4-carboxylic

(96,7mg, 0,34mmol) thu dugc trong quy trinh diéu ché 2, natri hydrua (55%,
22,6mg, 0,52mmol) va 2-bromoetylmetylete (0,05mL, 0,53mmol) dugc phin tng

' véi nhau theo quy trinh dugc néu trong vi du 2 dé tao ra hop chit néu & dé muc
ndy (48,0mg, 0,155mmol, hidu suét: 45%).

NMR: ‘H-NMR(DMSO-d¢) & 9,09(1H, s), 8,37(1H, s), 8,18(1H, d),
V8,08(1H, s), 7,93(1H, dd), 7,87(1H, d), 4,49(2H, t), 3,72(2H, t), 3,24(3H, s).

Phé khéi (EI): 311(M"+1).

Vi du 7: Quy trinh téng hop axit 1~(3-xyano-1—sec-butyl-indol-S-yl)-pyrazol—4-»

carboxylic

Etyl este cla axit 1-(3-xyano-1-sec-butyl-indol-5-y1)-pyrazol-4-carboxylic
(102mg, 0,3mmol) thu dugc trong quy trinh diéu ché 5 dugc phan Umg véi nhau
theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & @& muc nay (75mg,
hiéu sut: 80%).

NMR: 'H-NMR(CD;0D) & 8,76(1H, s), 8,25(1H, s), 8,11(1H, s), 8,08(1H,
s), 7,‘80(2H, s), 4,66(1H, m), 2,01(2H, m), 1,61(3H, d), 0,91(3H, 1).

Phé khéi (EI): 309(M+1).

Vi du 8: Quy trinh tdng hop axit 1-[3-xyano-1-xyclobutyl-indol-5-yl]pyrazol-4-

carboxylic
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Etyl este cta axit 1-(3-xyano-1-xyclobutyl-indol-5-yl)pyrazol-4-
carboxylic (23mg, 0,07mmol) thu dugc trong quy trinh diéu ché 6 dugc phén g
v6i nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & d& muc
nay (10mg, hiéu suét: 48%).

NMR: 'H-NMR(MeOD-d4) & 8,76(1H, d), 8,21(1H, s), 8,12-8,07(2H, m),
7,81-7,72(2H, m), 4,18(1H, d), 2,67-2,52(1H, m), 1,42-1,26(3H, m), 0,71-
0.67(1H, m), 0,52-0,48(1H, m).

Phé khéi (EI): 307 (M'+1).

Vi du 9: Quy trinh téng hop axit 1-(3-xyano-1-xyclopentyl-indol-5-yl)-pyrazol-4-

~carboxylic

1-(3-xyano-1-xyclopentyl-indol-5-yl)-pyrazol-4-carboxylic etyl este cia
axit (91mg, 0,3mmol) thu dugc trong quy trinh didu ché 7 dugc phén Umg véi
nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chit néu & dé& muc nay
(68mg, hiéu suit: 81%).

NMR: 'H-NMR(CD;OD) & 8,76(1H, s), 8,23(1H, s), 811(1H, s),
8,06(1H, s), 7,79(2H, s), 4,99(1H, m), 2,34(2H, m), 2,00(4H, m), 1,86(2H, m).

Phé khdi (EI): 321(M+1). |

Vi du 10: Quy trinh téng hop axit 1-[3-xyano-1-(1-flopropan-2-yl)-indol-5-yl]-

pyrazol-4-carboxylic
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Etyl este cla axit 1-[3-xyano-1-(1-flopropan-2-yl)-indol-5-yl]-pyrazol-4-
carboxylic (56mg, 0,16mmol) thu dugc trong quy trinh didu ché 10 dwoc phan
ng v6i nhau theo quy trinh dwgc néu trong vi du 1 dé tao ra hop chit néu & dé
muc nay (48mg, 0,15mmol, hiéu suét: 93%).

| NMR: 'H-NMR(DMSO-d®) (hén hop vé6i ty 16 1:1) § 9,11(2H, s),
8.58(1H, s), 8,36(1H, s), 8,19(1H, s), 8,18(1H, s), 8,07(2H, s), 7,91(4H, m), 5,20-
4,50(6H, m), 1,55(3H, d), 1,35(3H, m).

Phd khdi (EI): 313 (M™+1).

Vi du 11: Quy trinh téng hop axit 1-[3-xyano-1-(tetrahydrofuran-3-yl)-indol-5-
-yl]-pyrazol-4-carboxylic

) S CN
O/ i ~ AN
=
.

Etyl este cua axit 1-[3-xyano-1-(tetrahydrofuran-3-yl)-indol-5-yl]-
pyrazol-4-carboxylic (150mg, 0,53mmol) thu duge trong quy trinh didu ché 11
dugc phéan g v6i nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chit
néu & dé muc nay (100mg, 0,3 1mmol, hiéu suét: 72%).

NMR: 'H-NMR(DMSO-d%) & 9,15(1H, s), 8,42(1H, s), 8,20(1H, s),
8,09(1H, s), 7,94(2H, m), 5,40(1H, m), 4,11(1H, q), 3,97(2H, d), 3,85(1H, q),
2,60(1H, m), 2,09(1H, m).

Phé khéi (EI): 323 (M'+1).

Vi du 12: Quy trinh tdng hop axit 1-[3-xyano-1-isopropyl-indol-5-yl]-3-metyl-

pyrazol-4-carboxylic
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Etyl este ctia axit 1-(3-xyano-1-isopropyl-indol-5-yl)-3-metyl-pyrazol-4-
carboxylic (150mg, 0,45mmol) thu dugc trong quy trinh didu ché 14 dugc phéan
ng v6i nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & dé
muc ndy (122mg, hiéu sudt: 88%).

NMR: 'H-NMR(DMSO-dq) & 9,04(1H, s), &53(1H, s), 8,13(1H, s),
7,87(2H, dd), 4,92-4,89(1H, m), 2,46(3H, s), 1,50(6H, d).

Phé khéi (EI): 309 (M'+1).

Vi dy 13: Quy trinh téng hop axit 1-[3-xyano-1-(xyclopropylmetyl)indol-5-y1]-3-
metyl-pyrazol-4-carboxylic

o
N

Etyl este cia axit 1-(3-xyano-1H-indol-5-yl)-3-metyl-pyrazol-4-carboxylic
(85,6mg, 0,29mmol) thu dugc trong quy trinh diéu ché 13, natri hydrua (55%,
20mg, 0,46mmol) va bromometylxyclopropan (0,04mL, 0.41mmol) duoc phan
1’Iﬁg v6i nhau theo quy trinh dugc néu trong vi du 2 dé tao ra hop chit néu & dé
muc ndy (30,4mg, 0,095mmol, hiéu suit: 33%).

NMR: 'H-NMR(DMSO-d¢) & 9,01(1H, s), 8,47(1H, s), &15(1H, d),
7,91(1H, dd), 7,88(1H, d), 4,18(2H, d), 2,47(3H, s), 1,36-1,30(1H, m), 0,59-
0,55(2H, m), 0,48-0,44(2H, m).

Phé khéi (EI): 321 (M*+1).

Vi du 14: Quy trinh téng hop axit 1-[3-xyano-1-(2-metoxyetyl)indol-5-y1]-3-

metyl-pyrazol-4-carboxylic
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Etyl este cua axit 1-(3-xyano-1H-indol-5-yl)-3-metyl-pyrazol-4-carboxylic
(88,8mg, 0,30mmol) thu dugc trong quy trinh diéu ché 13, natri hydrua (55%.,
20mg, 0,46mmol) va 2-bromoetylmetylete (0,04mL, 0,43mmol) dugc phan tng
v6i nhau theo quy trinh dugc néu trong vi du 2 dé tao ra hop chit néu ¢ 48 muc
ndy (63,9mg, 0,197mmol, hiéu suit: 65%).

NMR: 'H-NMR(DMSO-dg) & 9,61(1H, s), 8,35(1H, s), 8,14(1H, d),
7,90(1H, dd), 7,84(1H, d), 4,48(2H, t), 3,71(2H, t), 3,24(3H, s), 2,47(3H, s).

Pho khdi (ED): 325(M™+1).

Vi du 15: Quy trinh tdng hop axit 1-[3-xyano- 1-isopropyl-indol-5-y1]-3-
(triflometyl)pyrazol-4-carboxylic

(|3N
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Etyl este cua axit 1-(3-xyano-1-isopropyl-indol-5-y1)-3-
(triflometyl)pyrazol-4-carboxylic (130mg, 0,33mmol) thu dugc trong quy trinh
diu ché 19 dugc phan mg v&i nhau theo quy trinh dugc néu trong vi du 1 dé tao
ra hop chit néu & dé muyc nay (100mg, hidu suat: 84%)).

NMR: 'H-NMR(DMSO-dg¢) & 9,34(1H, s), 8,60(1H, s), 824(1H, s),
7,94(2H, dd), 4,95-4,92(1H, m), 1,51(6H, d).

Phd khéi (EI): 363 (M'+1).

Vi du 16: Quy trinh téng hop axit 1-[3-xyano-1-(xyclopropylmetyl)indol-5-yl]-3-
(triflometyl)pyrazol-4-carboxylic
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Etyl este cua axit 1-[3-xyano-1-(xyclopropylmetyl)indol-5-y1]-3-
(triflometyl)pyrazol-4-carboxylic (130mg, 0,33mmol) thu dugc trong quy trinh
diéu ché 20 duoc phan tmg v6i nhau theo quy trinh dugc néu trong vi du 1 dé tao
.rahop c;hét néu & dé muc nay (91mg, hiéu suét: 90%).

NMR: 'H-NMR(DMSO-ds) & 9,34(1H, s), 8,51(1H, s), 8.24(1H, s),
7,92(2H, dd), 4,19(2H, d), 1,32-1,23(1H, m), 0,56(2H, d), 0,45(2H, d).

Phé khéi (EI): 375 (M'+1).

Vi du 17: Quy trinh tdng hop axit 1-(1-isopropyl-3-nitro-indol-5-yl)pyrazol-4-

carboxylic
o
s
— . - N
N
vo -t
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Etyl este cta axit 1-(1-Isopropyl-3-nitro-indol-5-yl)pyrazol-4-carboxylic
(60,8mg, 0,178mmol) thu dugc trong quy trinh didu ché 22, tetrahydrofuran
(2mL), metanol (2mL) va dung dich natri hydroxit 6N (1ImL) dugc phan tng voi
nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & dé muc nay
(35,8mg, 0,114mmol, hi¢u sudt: 56%). |

NMR: 'H-NMR(DMSO-d¢) & 9,05(1H, s), 8,89(1H, s), 8,55(1H, m),
8,08(1H, s), 7,95(1H, d), 7,95(1H, s), 4,99-4,92(1H, m), 1,53(6H, d).

Phé khéi (EI): 315(M"+1).

Vi du 18: Quy trinh tdng hop axit 1-(3-xyano-1-isopropyl-indol-5-yl)-1,2,4-

triazol-3-carboxylic
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Metyl este cua axit 1-(3-xyano-1-isopropyl-indol-5-yl)-1,2,4-triazol-3-
carboxylic thu dugc trong quy trinh didu ché 25, tetrahydrofuran (2mL), metanol
(2mL) va dung dich natri hydroxit 6N (1mL) duge phan tmg v&i nhau theo quy
~ trinh dugc néu trong vi du 1 d tao ra hop chét néu & & myc nay (40,0mg,
0,135mmol, hiéu suét: 46%).

NMR: 'H-NMR(DMSO-dg) & 9,44(1H, s), 8,59(1H, s), 8, 16(1H, d),
7,95(1H, d,), 7,84(1H, dd), 4,93-4,90(1H, m), 1,49(6H, d).

Phé khéi (EI): 296(M+1).

Vi du 19: Quy trinh tdng hop axit 1-(3-xyano-1-isopropyl-indol-5-yl)imidazol-4-

carboxylic

Etyl este cia axit 1-(3-xyano-1-isopropyl-indol-5-yl)imidazol-4-
carboxylic (86mg, 0,26mmol) thu dugc trong quy triﬁh diéu ché 30 duoc phan
g v6i nhau theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & d&
muc nay (45mg, hiéu suit: 57%).

NMR: 'H-NMR(CD;0D) & 9,06(1H, s), 8,53(1H, s), 8.,35(1H, s), 8,05(1H,
d), 7,92(1H, d), 7,67(1H, d), 4,96(1H, m), 1,63(6H, d).

Phé khéi (EI): 295(M+1).

Vi du 20: Quy trinh tong hop axit 5-(3-xyano-1-isopropyl-indol-5-yl)-thiophen-2-

carboxylic
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Metyl este ctia axit 5-(3-xyano-1-isopropyl-indol-5-yl)-thiophen-2-
carboxylic (183mg, 0,56mmol) thu dugc trong quy trinh diéu ché 35 dugc phan
g v6i nhau theo quy trinh duge néu trong vi du 1 dé tao ra hop chét néu & dé
muc ndy (130mg, hiéu suit: 74%).

NMR: 'H-NMR(CD;0D) & 8,20(1H, s), 7,96(1H, s), 7,78(1H, d),
7,71(2H, s), 7,48(1H, d), 4,91(1H, m), 1,61(6H, d).

Ph khéi (EI): 311(M+1).

Vi du 21: Quy trinh tng hop axit 2-(3 -Xyano-1-isopropyl-indol-5-yl)isonicotinic

Z "N
HO \I

Isopropyl este cua axit 2-(3-xyano- 1-isopropyl-indol-5-yl)isonicotinic
(13mg, 0,037mmol) thu dugc trong quy trinh diéu ché 38 dugc bd sung vao
tetrahydrofuran (1,0mL), metanol (1,0mL) va dung dich nuGe natri hydroxit IN
(ImL), sau d6 dugc phan Umg v6i nhau trong 1 gitr & nhiét ¢ trong phong. Sau
khi phén (g, bdo hoa dung dich nuwéc amoni clorua (3mL) dugc bd sung vao, va
etyl axetat (10mL) duge bd sung vao. Lép hitu co duge tach ra, 1am kho trén
magie sulfat khan, va loc. Dung moi dugc loai bé va phan can duge tinh ché bing
phuong phép sic ky cot dé tao ra hop chit néu & d& muc nay (bmg, 0,02mmol,
hiéu suét: 54%).

NMR: 'H-NMR(CD;0D) & 8,78(1H, d), 8,42(1H, s), 8,35(1H, s),
8,23(1H, s), 8,04(1H, d), 7,85(1H, d), 7,79(1H, d), 4,95(1H, m), 1,62(6H, d).

Phd khéi (EI): 306 (M'+1).

Vi du 22: Quy trinh téng hop axit 2-[3-xyano-1-(xyclopropylmetyl)-indol-5-
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Metyl este cua axit 2-(3-xyano-indol-5-yl)isonicotinic (100mg, 0,36mmol)
thu dugc trong quy trinh didu ché 37 dwoc hoa tan trong N,N-dimetylformamit
(3,5mL). Natri hydrua (23mg, 0,54mmol) duoc bd sung vao & nhiét dd 0°C va
khudy trong thoi gian 10 phat & nhiét do trong phong. Bromometyl(xyclopropan)
(0,05mL, 0,54mmol) dugc bd sung vao va khudy trong thoi gian 2 gidr & nhiét do
trong phong. Dung dich phan tng dugc ¢d dudi ap sudt gidm, sau d6 nude cét
duge bd sung vao. Lép hitu co dugce tach ra, 1am kho trén magie sulfat khan va loc
dé tao ra hop chit néu & d& muc nay (25mg, 0,078mmol, hiéu suét: 22%).

NMR: 'H-NMR(DMSO-d%) & 8,87(1H, d), 8,46(1H, s), 843(1H, d),
8,40(1H, s), 8,14(1H, dd), 7,88(1H, d), 7,77(1H, dd), 4,20(2H, d), 1,25(1H, m),
0,57(2H, m), 0,47(2H, m).

Phé khéi (EI): 318 (M'+1).

Vi du 23: Quy trinh tong hop axit 2-[3-xyano-1-(tetrahydrofuran-3-yl)-indol-5-

yl]isonicotinic
N
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Metyl este cla axit 2-(3-xyano-indol-5-yl)isonicotinic (150mg, 0,54mmol)
thu dugc trong quy trinh didu ché 37 duoc hoa tan trong N,N-dimetylformamit
(5.4mL). Natri hydrua (35mg, 0,81mmol) dugc bd sung vao & nhiét 4o 0°C va
khudy trong thdi gian 10 phut & nhiét do trong phong. Tetrahydrofuran-3-yl-
metansulfonat (180mg, 1,08mmol) dugc bd sung vao va khudy trong diéu kién hoi

luu trong thoi gian 16 gio & 50°C. Sau khi phan tg nay két thic, dung dich nay
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dugc cd dudi ap sudt giam, etyl axetat (50mL) duoc bd sung vao, va hdn hop nay
duogc ria bﬁng dung dich nudc amoni clorua. Lép hitu co dugc tach ra, lam kho
trén magie sulfat khan va loc dé tao ra metyl este cua axit 2-[3-xyano-1-
(tetrahydrofuran-3-yl)-indol-5-yl]isonicotinic. B sung tetrahydrofuran (8mL),
metanol (8mL) va dung dich nudc natri hydroxit 1N (8mL) vao hop chét nay, va
hén hop nay dugc khudy trong 1 gi & nhiét do trong phong. Sau khi phan tng
nay két thic, bdo hoa dung dich nuéc amoni clorua (SmL) duge bd sung vao, va
~etyl axetat (20mL) duoc bd sung vao. Lop hiru co duge tich ra, 1am kho trén
magie sulfat khan va lgc. Dung moi duoc loai bd va phé‘m can dugce tinh ché bé’mg
phuong phép sic ky cot dé tao ra hop chét néu & d& muc nay (53mg, 0,16mmol,
hiéu suit: 30%).

NMR: 'H-NMR(DMSO-d%) & 8,87(1H, d), 8,42(1H, s), 8,33(2H, s),
8,16(1H, d), 7,.91(1H, d), 7,77(1H, d), 5,41(1H, m), 4,12(4H, m), 4,00(2H, d).

Phé khéi (EI): 334 (M'+1).

Vidu 24: Quy trinh téng hop axit 2-[3-xyano-1-(1-flopropan-2-yl)-indol-5-

yl]isonicotinic

HO

Etyl este cua axit 2-[3-xyano-1-(1-flopropan-2-yl)-indol-5-yl]isonicotinic
(39mg, 0,11mmol) thu dugc trong quy trinh diéu ché 41 dwoc phan tng v6i nhau
theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & ¢ muc nay (23mg,
| 0,071mmol, hiéu suét: 65%).

- | NMR: 'H-NMR(DMSO0-d®) (hdn hop véi ty 18 1:1) & 8,87(2H, m),
| '8,42(6H, m), 8,14(2H, m), 7,87(2H, m), 7,78(2H, m), 5,20-4,48(6H, m), 1,3(6H,
m).
Phd khéi (EI): 324 (M*+1).
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Vi du 25: Quy trinh téng hop axit 2-[3-xyano- 1-(2-metoxyetyl)-indol-5-

yl]isonicotinic

Metyl este cua axit 2-[3-xyano-1-(2-metoxyetyl)-indol-5-yl]isonicotinic
(44mg, 0,13mmol) thu dugc trong quy trinh diéu ché 42 duoc phan ung véi nhau
theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & dé muc nay (40mg,
0,12mmol, hiéu suét: 92%).

NMR: 'H-NMR(DMSO-d) & 8,87(1H, d), 8,40(2H, m), 8,33(1H, s),
8,13(1H, dd), 7,84(1H, d), 7,77(1H, d), 4,49(2H, t), 3,71(2H, t), 3,23(3H, s).

Phé khéi (EI): 322 (M'+1).

Vi du 26: Quy trinh téng hop axit 2-(3-xyano- 1-isopropyl-indol-5-yl)-6-

metylisonicotinic

Isopropyl este ctia axit 2-(3-xyano- 1-isopropyl-indol-5-y1)-6-
metylisonicotinic (80mg, 0,22mmol) thu dugc trong quy trinh diéu ché 46 duge
phan tmg v6i nhau theo quy trinh duge néu trong vi du 1 @ tao ra hop chét néu &
d& muc ndy (52mg, 0,16mmol, hiéu Suét: 72%).

NMR: 'H-NMR(DMSO-d°) & 8,54(1H, s), 8,39(1H, d), 8,20(1H, s),
8,09(1H, dd), 7,87(1H, d), 7,70(1H, s), 4,92(1H, m), 2,68(3H, s), 1,52(6H, d).

Phé khéi (EI): 320 (M'+1).

Vi du 27: Quy trinh tdng hop axit 2-(1-isopropyl-3-nitro-indol-5-yl)isonicotinic
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Isopropyl este cta axit 2-(1-Isopropyl-3-nitro-indol-5-yl)isonicotinic
(200mg, 0,54mmol) thu dugc trong quy trinh didu ché 51 dugc phan ung véi nhau
theo quy trinh dugc néu trong vi du 1 dé tao ra hop chét néu & dé muc nay (75mg,
0,23mmol, hiéu suét: 42%).

NMR: 'H-NMR(DMSO-d%) & 8,91(2H, m), 8,88(1H, d), 8,36(1H, s),
8,18(1H, dd), 7,95(1H, d), 7,79(1H, dd), 4,99(1H, m), 1,57(6H, d).

Phé khéi (EI): 326 (M'+1).

Vi du 28: Quy trinh téng hop axit 1-(7 -xyano-2-phenyl-1H-indol-5-yl)-pyrazol-4-

carboxylic

N
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Etyl este cta axit 1-(7-xyano-2-phenyl-1H-indol-5-yl)-pyrazol-4-
carboxylic (0,02g, 0,056mmol) thu dugc trong quy trinh didu ché 56 duge bd sung
vao tetrahydrofuran (3,0mL), metanol (3,0mL) va dung dich natri hydroxit 6N
(ImL), sau d6 dugc phan ing véi nhau trong 3 gio' & nhiét do trong phong. Sau
khi phén tmg, bdo hoa amoni clorua dung dich (SmL) dugc bd sung vao, va etyl
axetat (10mL) dugc bd sung vao. Lop hitu co duge tach ra, 1am khé trén magie
sulfat khan va loc. Dung méi dugc loai bd va phan cin dugce tinh ché bing
phuong phép sic ky cot dé tao ra hop chét néu & dé muc ndy (0,01g, hiéu suét:
54%).

NMR: 'H-NMR(CDCI;) § 8,42 (1H, s), 8,12 (1H, s), 8,10 (1H, s), 7,84
(1H, s), 7,77-7,46 (5H, m), 6,93 (1H, s).
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Phd khéi (EI): 329 (M'+1).

Vi du 29: Quy trinh téng hop axit 1-(7-xyano-2-isopropyl-1H-indol-5-yl)-pyrazol-

4-carboxylic

Etyl este cla axit 1-[4-amino-3-xyano-5-(3-metyl-1-butinyl)-phenyl]-
pyrazoi-4-carboxy1ic (0,06g, 0,18mmol) thu dugc trong quy trinh diéu ché 57
dugc phan img v6i nhau theo cic Quy trinh duoc néu ﬁ“ong Quy trinh diéu ché 56
va Vi du 28 theo thir tu nay détaora hop chit néu & dé muc nay (0,015g).

NMR: 'H-NMR(CDCl;) & 10,18 (1H, s), 8,32 (1H, s), 8,07 (1H, s), 7,94
(1H,s), 7,72 (1H, s), 6,33 (1H, s), 3,10 (1H, m), 1,35 (6H, d).

Phd khdi (EI): 295 (M'+1).

Vi du 30: Quy trinh tng hop axit 1-(7-xyano-2-metoxymetyl-1H-indol-5-y1)- -

pyrazol-4-carboxylic

Etyl este cua axit 1-[4-amino-3-xyano-5-(3-metoxy-1-propinyl)-phenyl]-
pyrazol-4-carboxylic (0,16g, 0,49mmol) thu dugc trong quy trinh diéu ché 58
dugc phan tmg voi nhau theo cac Quy trinh dugc néu trong Quy trinh diéu ché 56
va Vi du 28 theo thit tiy nay dé tao ra hop chit néu & d& muc nay (0,05g).

NMR: 'H-NMR(CDCL;) & 10,95 (1H, s), 8,35 (1H, s), 8,04 (1H, s), 8,01
(1H, s), 7,78 (1H, d), 6,53 (1H, s), 4,57 (2H, s), 3,32 (3H, s).
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Phé khéi (EI): 297 (M'+1).

Vi du 31: Quy trinh téng hop axit 1-(7-xyano-1H-indol-5 -yl)-pyrazol-4-

carboxylic

N
Il

Etyl este cua axit 1-(4-amino-3-xyano-5-ethinyl-phenyl)-pyrazol-4-
carboxylic (35mg, 0,13mmol) thu dugc trong quy trinh diéu ché 60 dugc phan
ting v6i nhau theo cac Quy trinh dugc néu trong Quy trinh didu ché 56 va Vi du
28 theo thir tu nay dé tao ra hop chit néu & d& muc nay (15mg).

NMR: 'H-NMR(CDCl;) & 11,01 (1H, s), 8,35 (1H, s), 8,06 (2H, s), 7,82
(1H,s), 7,38 (1H, s), 6,61 (1H, s).

Phé khéi (EI): 253 (M'+1).

- Thir nghiém 1: Xanthin oxidaza trc ché hoat tinh

Xanthin oxidaza dugc tao ra tir sita bo dugce u trong 3 phut véi cac hop
chét thir nghi€ém, va tdc d6 ban dau cua vi€c hinh thanh axit uric dugc xac dinh
bang cach bd sung co chit xanthin. Téc d9 ban dau cia hop chit thir nghiém tai
mdi nbng d6 duge chuyén hod thanh % ty 16 e ché dua trén tdc do ban diu khi
khong c6 mit chit trc ché, nhd d6 ndng d6 chét trc ché cn dé e ché 50% duge
tinh 1a tri s§ ICso. Theo sang ché, cac hop chit c6 tri sb ICs, dbi v6i xanthin
oxidaza dugc 14y tir sita bo v6i luong nM duge x4y dung. Bang 1 1a hoat tinh {rc

ché doi vdi xanthin oxidaza ctia cdc hgp chat thir nghiém.
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Béang 1
Hop chat (Vi du s) ICso (nM)

1 3.4
2 2,8
3 6
4 4,5
5 5
6 3,8
7 6,7
8 6,9
9 4,6
10 52
11 5,4
12 11,6
13 4.8
14 12
15 29200
16 21300
17 4,6
18 13
19 24
20 4,7
21 6,2
22 2,1
23 10
24 6,2
25 8,5
26 3940
27 11
28 24
29 5
30 17
31 40

Thtr nghiém 2: Thir nghiém xanthin oxidaza in vivo
Hoat tinh 1am giam axit uric trong huyét twong va gan (md hinh c6 lugng axit uric
cao giy ra bdi axit oxonic & chubt)

Dé udc tinh kha ning 1am gidm axit uric trong huyét twong cia cc hop
chit theo sang ché, thir nghiém dugc tién hanh bing cach st dung mo6 hinh cé

lugng axit uric cao gay ra bdi axit oxonic.
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300mg/kg kali oxonat dugc tao hon dich trong dung dich
carboxymetylxenluloza 0,8% dugc ding trong mang bung cho chudt duc c6 thé
trong 200g (nhém dbi chimg, nhém ding hop chét). 1 gid sau khi ding axit
oxonic, 10mg/kg hop chat thir nghiém dugc hoa tan trong dung dich
- polyetyleneglycol 400 : etanol (2 : 1) va dugc dung qua duong miéng (nhém dung
hop chét), va sau khi thoi gian 1 gid méu duge 14y mau. Huyét trong duoc tich ra
tlr cac mau mau thu duge, va n&“)ng do axit uric trong huyét twong dugc dinh luong
* bang cach st dung LC-MS/MS. Fig.1 va Fig.2 1in luot thé hién két qua ctia ndng
- 49 axit uric trong huyét trong va ty 18 trc ché axit uric trong huyét tuong.

Qua thir nghiém ctia sang ché, hoat tinh lam giam luong axit uric trong
‘huyét twong my man ctia cac hop chét theo sang ché dugc xdc nhan. Vi dy, ty 18
{rc ché axit uric ctia hop chét theo Vi du 1 (10mg/kg) vao thoi diém 1 gidr sau khi
ding qua dudng miéng ding (coi lwgng axit uric trong huyét twong cia nhom
bénh nhén binh thudng 14 tc ché 100%, va lrong axit uric trong huyét twong cliia
nhém bénh nhan déi chimg 1a tc ché 0%) 1 60%, cho thiy tac dung trc ché rit m§
mén.

Tir cac thir nghiém néu trén, thiy ring céc hop chit c6 cong thuc (1) theo -
sang ché c6 tic dung trc ché m§ man ddi véi xanthin oxidaza. Do d6, cac hop chét
theo sang ché c6 thé dugc sir dung 1am tac nhan didu tri va phong bénh lién quan
dén xanthin oxidaza & nguoi nhu bénh ting axit uric trong mau, bénh git, bénh
suy tim, bénh tim mach, bénh ting huyét ap, bénh tiéu dudng, bénh thin, bénh
viém, bénh khép, bénh viém loét dai trang, v.v..

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay sé& c6 thé thuc
hién cac tmg dung va cii bién khac nhau dya trén ban mé ta trén ma van nim

trong pham vi ctia séng che.
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YEU CAU BAO HQ
1. Hop chét co cong thac (1):
O
G.. D
O A N ‘,‘:.;/": ‘\////
I =
e Q

treng cong thire (1):

A dugc chon tir nhém bao gdm cac phdn tir thé (A-i):

A

(A-1)

trong dé:

J 1a hydro,

E 1a hydro, hoac xyano,

D 12 halogen, xyano, nitro, hoic -CHO,

Q dugc chon tir nhém cac phan tir thé (Q-i), (Q-ii) va (Q-iii-1);

(Q-1) 1a hydro;

(Q-ii) 1a C,-Cg-alkyl khong dugc thé hodic da duoc thé bai phan tir thé dugc chon
tir halogen, hydroxy, C;-C;-xycloalkyl va O-Rg trong d6 Rg 1a C-Cr-alkyl;

(Qiii-1):

ALY

R7
(trong d6 W 13 O hodc S, R7 1a hydro, hoic C;-C;-alkyl, va n 13 mét sb nguyén
nim trong khoang 0 t&i 3);
Y 1a hydro, C-Cs-alkyl mach théng hodc mach nhénh, C,-C;-alkoxy-C1-C7-
alkyl hodc phenyl, va
G 1a hydro,
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hodc cac mudi duge dung ctia no.

2. Hop chét theo diém 1, trong @6 hop chét nay duge chon tir nhém bao gdm cac
hop chét sau:
1. axit 1-(3-xyano-1-isopropyl-indol-5-yl)pyrazol-4-carboxylic;
axit 1-[3-xyano-1-(xyclopropylmetyl)indol-5-yl]pyrazol-4-carboxylic;
axit 1-[3-xyano-1-xyclopropyl-indol-5-yl]pyrazol-4-carboxylic;

2.

3.

4. axit 1-(3-xyano-1-isobutyl-indol-5-yl)pyrazol-4-carboxylic;

5. axit 1-[3-xyano-1-(2,2-dimetylpropyl)indol-5-yl]pyrazol-4-carboxylic;
6. axit 1-[3-xyano-1-(2-metoxyetyl)indol-5-yl]pyrazol-4-carboxylic;

7. axit 1-(3-xyano-1-sec-butyl-indol-5-yl)-pyrazol-4-carboxylic;

8. axit 1-[3-xyano-1-xyclobutyl-indol-5-yl]pyrazol-4-carboxylic;

9. axit 1-(3-xyano-1-xyclopentyl-indol-5-yl)-pyrazol-4-carboxylic;

10. axit 1-[3-xyano-1-(1-flopropan-2-yl)-indol-5-yl]-pyrazol-4-carboxylic;
11. axit 1-[3-xyano-1-(tetrahydrofuran-3-yl)-indol-5-yl]-pyrazol-4-carboxylic;
17. axit 1-(1-isopropyl-3-nitro-indol-5-yl)pyrazol-4-carboxylic;

hodc muéi duge dung ctia no.

3. Quy trinh diéu ché hop chét c6 cong thire (1), hodc cac mudi duge dung cia

n6 nhu dugc x4c dinh trong diém 1, trong d6 quy trinh nay dugc dic trung boi so

46 phan tng (1):
L 2
G
\\ Y . L1—Q —_— N Y
N \
E b E Q

) 3 (1
trong so dd phan tmg (1):
A, D, E, G Y vaQ la nhu duge xéc dinh trong diém 1, véi didu kién Q khong

phai 12 hydro, va L; 12 nhém rdi chuyén.
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4. Quy trinh diéu ché hop chét co cong thire (1) hogc cac mudi duge dung cia né

nhu dugc xéc dinh trong diém 1, trong d6 quy trinh ndy dugc dic trung boi so dd

phéan tmg (2):
@) 0]
G\ _ ‘ G\’ H
0 LA 0" A D
Ny - Ny
: "
E H E H
4) )
trong so d6 phan tmg (2):

A, D, E, GvaY la nhu duge xac dinh trong diém 1.

5. Quy trinh theo diém 4, trong d6 hop chét c6 cong thirc (4) duge sit dung lam

nguyén liéu ban diu duge didu ché theo so dd phan tng (3):

OH _

/

HO-H 6,

@)
] S\
G\ N + ‘ Y —_ \
0" DA N |
\
E H

(®) (6) {4)

N Y
N
\
H

trong so @b phan tng (3):
A, E, G vaY la nhu dugc x4c dinh trong diém 1.

6. Dugc phdm ding dé ¢rc ché xanthin oxidaza, trong d6 dugc phdm nay chura (a)
hop chét ¢6 cong thire (1), hodc cac mudi duge dung hodc cta chiing nhu duoc
x4c dinh trong diém 1 voi lugng hitu hiéu tri lidu; va (b) chét mang, chét pha

loang, t4 dugc duge dung hodc hdn hop ciia ching.
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Fig.1

Hop chét 21, 10mg/kg
Hop chét 17, 10mg/kg -H

Hop chat 3, 10mg/kg
_qu chét 2, 10mg/kg
Hop chit 1, 10mg/kg

D0oi chitng K-oxonate

61 chimg thong thudng

Axit uric trong huyét tuong (mg/dl)

Fig.2

Hop chét 21, 10mg/kg-
Hop chat 17, 10mg/kg-i
Hop chat 3, 10mg/k g -Jilaeas k%

Hop chit 2, 10mg/k g~ S

“Hop chit 1, 10mg/kg i % ek
Déi ching K-oxonate=p«-{f
Dai ching thong thudng-
0 20 40 60 8 100

AXit uric trong huyét tuong (% tc ché)
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