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Linh vye k¥ thuat dwge dé cap

Sang ché d& cap dén hop chét axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-
4H-1,2 4-triazol-3-ylthio)axetic, quy trinh, hop chét trung gian va hdn hop phan img
d8 didu ché hop chét nay.

Tinh trang ky thuat cia sang ché

Axit uric 13 két qua clia qua trinh oxy hoa xanthin. Cac rbi loan vé chuyén hoa
axit uric bao gdm, nhung khong chi gi6i han & chimg ting hong cau, di san tly, bénh
git, con gat tai phat, bénh viém khép do gut, ching tang axit uric huyét, bénh cao
huyét 4p, bénh tim mach, bénh tim mach vanh, hoi chimg Lesch-Nyhan, hoi ching
Kelley-Seegmiller, bénh than, séi thén, suy than, ching viém khép, bénh viém khop,
soi tiét nidu, ngd doc chi, chung tang nang tuyén can giap, bénh vay nén hoidc bénh
sacotit.

Ban chét ky thuit cla sang ché

Céac phuong phap téng hop hiéu qua thuong can thiét cho qua trinh tbng hop
hop chét hoa hoc trong cac co s& san xuét thir nghiém quy md 16n. Muc dich cua sang
ché 1a dé xuét cac quy trinh va phuwong phéap tdbng hop khic phuc duge mot s& han ché
trong san xuat va cho phép tdng hop hop chét véi do tinh khiét cao trong khi giam bét
duge chét thai va/hodic cac san phim phu va gidm bot duge viée sir dung vét li€u dn
mon. Céc quy trinh va phuong phép cai tién dé tdng hop hop chét co cong thuc (I) mod
ta & day cho phép san xuét trén quy md rong, phit hop véi hudng dan vé thuc hanh sén

xuit tot (GMP).

Theo phuong an thi nhét, sang ché d& xuét quy trinh didu ché hop chét c6 cong
thuac (I1I):
ry

CO

/N
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bao gdm budc cho hop chit c6 cong thue (II):

N—=N
[\
(N)\S/\H,OR
o)

(O

AN

cdng thire (II)
trong d6 R 1a -C1-Cyp alkyl, -C;-Cao alkenyl, -C3-Cio xycloalkyl, hodc -Cs3-
Cio xycloalkenyl;
tiép xtic v4i N-bromosuxinimit (NBS) va dung moi.

Sang ché md ta quy trinh va phuong phép x4c dinh c6 thé mé rong dugc quy md

trong tdng hop hop chét ¢6 cong thire (I):
N—N OR
/

A cong thire (1);
trong do:
R 14 H, -C1-Ca alkyl, -C1-Cao alkenyl, -C3-Cio xycloalkyl, -C3-Cio xycloalkenyl hodc R
1a ion d6i; va
Y la H, OH, NH,, F, Cl, Br hodc .

Hop chét c6 cong thire (I) boc 19 trong ban mo ta nay hitu dung trong diéu trj cac

rdi loan vé chuyén hoa axit uric.
Theo mdt khia canh, sang ché d& xuét quy trinh (Quy trinh 1) dé diéu ché:

N—N N—N
N\ /\ -t
Br/QN)\S/\H/OH Br/QN)\S/Yo Na
O 0
A\ (Hop chét 1) hodc /\ (Hop chit 4)

bao gbm buéc cho hop chit c6 cong thire (I1) hodc mudi ciia hop chét nay,

-3-



A Céng thic (II);

trong d6 R la -Ci-Cy alkyl, -C1-C alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio
xycloalkenyl,

tiép xtic v&i N-bromosuxinimit (NBS) va dung mdi dé tao ra hop chét c6 cong thire:
OR
ey

CO
/\ Céng thire (I11).

Theo mot sé phuong an v& quy trinh mo ta trén day, R 13 metyl, etyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, isoamyl, pentyl, hexyl, heptyl, octyl, nonyl,
terpenyl, bornyl, alyl, linalyl hodc geranyl.

Theo mot sé phuong 4n vé quy trinh md ta trén ddy, R 1a metyl hodc etyl. Theo
mdt s& phuong an cu thé vé quy trinh md ta trén day, R 1a metyl.

Theo mdt sb phuong 4n vé quy trinh mo ta trén ddy, hdn hop phan tmg dugc
khudy trong thoi gian it nhét 14 12 gi& & nhiét 46 nim trong khoang tir nhiét do trong
phong dén 32°C.

Theo mét sé phuong 4n vé quy trinh mo ta trén ddy, thir nghiém phén tich hon
hop phan ung thé hién < 1,5% dién tich ciia hop chét c6 cong thuc (II) theo phuong phép
HPLC.

Theo mot sb phwong 4n vé quy trinh md ta trén day, thir nghiém phén tich hén
hop phan tng thé hién < 0,2% dién tich cia hgp chét c6 cong thire (II) theo phrong phép
HPLC.

Theo mdt phuong an vé quy trinh mé ta trén ddy, quy trinh con bao gbm budrc:

(i) cho hop chét c6 cong thirc (111) tiép xtic véi dung dich natri hydroxit dé tao
ra hop chit 4; va

(ii) thy y cho hop chét 4 tiép xuc véi axit dé tao ra hop chét 1.

-4 -
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Theo phuong 4n khéc v& quy trinh md ta trén day, budc (i) con bao gbm budc
tity y két tinh hop chét 4 tir dung dich nuéc natri hydroxit.
Theo mdt sb phuwong én v& quy trinh mé ta trén day, quy trinh con bao gdm thém

budec:
(a) hoa tan hop chit 4 trong nudc va bd sung etyl axetat vao hdn hop;

(b) cho hdn hop hai pha cia buéc (a) tiép xuc v6i axit va tach pha hiru co aé

tao ra hop chét 1.

Theo cac phuong an nhét dinh, axit & buéc (b) 14 axit clohydric, axit bromhydric,
axit axetic, axit sulfuric hodc axit phosphoric. Theo mdt sb phuong én cu thé, axit &
budec (b) 13 axit bromhydric.

Theo mdt s& phuong 4n vé& quy trinh md ta trén ddy, quy trinh con bao gém budc
két tinh lai hop chét 1 tir etyl axetat. Theo phuong an ndy, quy trinh con bao gbm bude
tiy y bd sung n-heptan vao hdn hop.

Sang ché mé ta hop chét 3, c6 thé thu dugc bing quy trinh mo ta trén day va co
cong thirc:

N—N

O—
I\
Br N S/\\(
0]
/\ (Hop chét 3).
Sang ché mo ta hop chét 3-A, c6 thé thu dugc bang quy trinh mé ta trén dy va

c6 cong thirc:

N—N o\/
/[ \
Br/4 S/\\g

N
/\ (Hop chét 3-A).

Sang ché md ta hop chét 4, c6 thé thu dugc bing quy trinh mo ta trén ddy. Trong
mdt sb truong hop, hop chét 4 1a hop chit dang da hinh tinh thé dic trung béi cac dinh
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tai 4,90, 9,83 va 25,29°26+0,1°26. Trong mot s trudng hop, hop chét 4 13 hop chit dang
da hinh tinh thé A.
Sang ché moé ta hop chét 1, c¢6 thé thu dugc bing quy trinh md ta trén day.
Sang ché mo ta hop chat 1 khong chira nhidu hon 0,1% hop chét 2 tinh theo dién
tich trén thir nghiém phén tich HPLC

-N
\

~2Z

O~

Y
.

> )=

(Hop chit 2).

Trong mdt trudng hop, hop chit 1 khong chira nhidu hon 0,1% hgp chét 2 thu

dwoc bing cac quy trinh mo ta trén day.

Trong mdt trudng hop, sing ché mo ta hop chit 1, khong chira nhiéu hon 0,1%
hop chét 3 tinh theo dién tich trén thir nghiém phén tich HPLC.

Trong mot trudng hop, hop chét 1 khéng chira nhidu hon 0,1% hop chit 3 thu

duoc bang cac quy trinh mo ta trén day.

Trong truong hop khic, sang ché m6 ta hop chit 1, khong chira nhiéu hon 0,1%
hop chét 2 va khong chira nhidu hon 0,1% hop chét 3 tinh theo dién tich trén thir nghi¢m
phén tich HPLC.

Trong mdt s6 trudng hop, hop chét 1 12 hop chit dang da hinh tinh thé dugc dic
trung bai cac dinh tai 10,32, 18,84 va 20,75°26+0,1°260. Trong mot sb truong hop, hop
chét 1 12 hop chét dang da hinh tinh thé 1. Trong trudng hop khéc, hop cht 1 1a hop
chit dang da hinh tinh thd dugc dic trung béi cac dinh tai 10,46, 18,76 va
19,83°2040,1°20. Trong mét sd trudng hop, hop chét 1 13 hop chit dang da hinh tinh
the 2.

Theo mot s& phuong 4n, sang ché @& xuét hdn hop phan (mg chira hop chit c6

cong thire (II) hodc mubi ciia hop chit nay



/\ Céng thirc (TI);
trong d6 R 1a H, -Ci-Ca alkyl, -C1-Czo alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio
xycloalkenyl;

chat brom hoéa; va dung moi.

Theo cac phuong 4n nhét dinh, tac nhan brom héa 13 N-bromosuxinimit (NBS).
Theo mot sb phuong 4n, dung méi 12 THF, DMF, axetonitril hogc MTBE. Theo mot sb
phuong an, dung méi 13 THF. Theo cac phuong an khac hodc phuong an b6 sung vé& hén

hgp phan ing md ta trén day, hop chét c6 cong thire (IIT) duoc tao ra.

N—-N

R
BF/AN )\S/\H/OR
CO°
A\ Cong thuc (I1D);

trong d6 R 1a H, -Ci-Cao alkyl, -C1-Cao alkenyl, -C3-Cio xycloalkyl hodc -Cs3-Cio
xycloalkenyl;

dung moi; va bazo.

Theo mét s& phuong an, hop chét co cong thire (I11) duge tao ra, trong do R 14 -

C1-Cao alkyl, -Ci-Cao alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio xycloalkenyl.

Mot sb trudng hop duge dua ra md ta hdn hop phan ing chira hop chét c6 cong
thace (I1I)

N

—N
(A
Br/kN)\S/\n/OR

CO

A Céng thire (I1I);
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trong d6 R 1a H, -Ci-Cyo alkyl, -Ci-Cpo alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio
xycloalkenyl.

Trong mét sd trudng hop vé hdn hop phan img mo ta trén dy, R 1a -C1-Cao alkyl,
-C1-Cy alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio xycloalkenyl. Trong mdt sd truong
hop, dung mdi 1a nude. Trong céc trudng hop khéac hodc truong hop bd sung, axit 13 axit
bromhydric. Trong cac trudng hop khac hodc truong hop bd sung vé& hdn hop phan ting

md té trén day, hop chét 4 duoc tao ra.

(Hop chit 4)

Céc truong hop dugce dua ra khac mo ta hdn hop phan tng chira hop chét 4

(Hop chit 4);
dung mdi; va axit.

Trong mdt sd trudng hop vé& hdn hop phan mg md ta trén day, axit la axit
bromhydric. Trong mot sd truong hop, dung méi 14 nudce. Trong céc trudng hop khac

hoiic treong hop bd sung vé hdn hop phan g md ta trén day, hop chét 1 dugc tao ra.

—N
\
O

/\ (Hop chét 1)

~Z

Theo mdt khia canh, hop chét c6 cong thirc (I1) duge sir dung trong quy trinh 1
néu trén duge didu ché bang quy trinh (Quy trinh 2) bao gdm budc cho hgp chit ¢ cong

thirc cau truc:



/\ (Hop chét 5)
tiép xuc v6i bazo, dung mdi va hgp chét c6 cong thirc (IV):
0
X\)l\o/R Cong thac (IV);
trong d6 X 1a halo, tosylat, mesylat, triflat hodc besylat va R 1a -Ci-Cyo alkyl, -C1-C2o

alkenyl, -C3-Co xycloalkyl hogc -C3-Cio xycloalkenyl;

dé tao ra hop chét c6 cong thire (I1):

N—N
LN OR
Y
CO
/\ Cong thirc (II).

Theo mot sé phuong 4n vé quy trinh mo ta trén day, hop chét ¢6 cong thire (IV)
dugc chon tir metyl bromoaxetat, etyl bromoaxetat, metyl cloaxetat va etyl cloaxetat.

Theo mot sé phuong 4n vé quy trinh md ta trén ddy, quy trinh con bao gbm budc
khudy hén hop phan tng & nhiét d¢ ndm trong khoang tir 25°C dén 40°C trong thdi gian
it nhat mét gio.

Theo mdt sé phuong 4n vé quy trinh md ta trén day, san pham phan g tho chua
hop chét co cong thire (IT) duge rira bang hdn hop etyl axetat (EtOAc) va isopropanol
da lam lanh.

Sang ché d& xut hop chit c6 cong thirc céu tric:

CO
/\

(Hop chét 2).
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Sang ché d& xuét hop chét 2, c6 do tinh khiét theo HPLC it nhét 13 98%. Sang
ché dé xuét hop chét 2, c6 do tinh khiét theo HPLC it nhét 1a 99%.

Theo mét phuong an, hop chét 2, hop chét 2 ¢6 do tinh khiét theo HPLC it nhit
14 98% hoc hop chét 2 c6 dd tinh khiét theo HPLC it nhét 12 99%, thu dugc bing cac

quy trinh md ta trén day.

Sang ché dé xult hop chit co cong thirc:

N—N
/[ \
0]
0]

/\ (Hop chét 2-A).
Theo mot phwong an, hop chéit 2-A thu dugce bing quy trinh m6 ta trén day.

Trong mdt sb trudng hop, sang ché mé ta hdn hop phan tmg chira hop chit ¢6

cdng thac (IV):

0]
X\/U\O/R
trong d6 X la nhom ro1 chuyén; R 1a H, -Ci-Cy alkyl, -C1-Cao alkenyl, -C3-Cio
xycloalkyl hodc -C3-Cio xycloalkenyl; hop chit 5; bazo; va dung méi. Trong mot sd
truomg hop vé hdn hop phan (mg mb ta trén day, hop chét c6 cong thirc (IV) 14 metyl
bromoaxetat, etyl bromoaxetat, metylcloaxetat hodc etyl cloaxetat. Theo cac phuong an

nhét dinh, hop chét c6 cong thire (II)
OR
N S/\[f
CO
A\ Céng thirc (ID);

trong d6 R 1a H, -Ci-Czo alkyl, -Ci-Cao alkenyl, -C3-Cio xycloalkyl hodc -Cs-Cio
xycloalkenyl dugc tao ra trong hdn hgp phan ing md ta trén déy. Theo cac phuong 4n

nhét dinh, hop chit 2 hodc 2-A dugrc tao ra trong hdn hgp phan ing md ta trén day.

-10 -
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N—N
/N
N syt QN)\ s O
CO CO
/\ (Hop chét2) A (Hop chét 2-A)

Theo mdt khia canh, hop chét 5 dugc sir dung trong quy trinh 2 md ta trén day
duoc didu ché bing quy trinh (Quy trinh 3) bao gém c4c budc

(5-1) cho hop chét ¢6 cong thirc:

>4 )
W

(Hop chét 6)
tiép xtc véi axit nitric, nuée va dung moi & tao ra hop chét c6 cong thiec:

NO,

> )
)

(Hop chit 7);
(5-if) cho hop chét 7 tiép xiic v6i hydro, paladi trén than va mdt hogc nhiéu dung méi
dé tao ra hop chit c6 cong thirc:

NH,

> )
()

(Hop chét 8);
(5-iii) cho hop chét 8 tiép xtc voi axit dé tao ra mudi ctia hop chit 8;

(5-iv) cho mubi ciia hgp chét 8 & bude (5-iii) tiép xic vé6i bazo, thiophosgen va dung

mdi va khudy hdn hop & nhiét do khoang 5°C dé tao ra hop chét c6 cong thirc:

NCS

> )
W

(Hop chét 9);

-11 -
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(5-v) cho hop chét 9 tiép xtic voi formyl hydrazin va dung méi dé tao ra hop chét c6
cdng thuec:

H

OYN\

NH

H /K

HN S

/\ (Hop chét 10); va

(5-vi) cho hop chét 10 tiép xuc véi bazo, nude va dung moi dé tao ra hop chit 5:

—-N
\
SH

~Z

\ )

A (Hop chét 5).

Theo mdt s6 phwong an vé quy trinh mo ta trén ddy, axit & budc (5-iii) duge chon
tlr axit clohydric, axit oxalic va axit tartaric. Theo phuong 4n cu thé vé quy trinh md ta

trén ddy, axit & budc (5-iii) 12 axit oxalic.

Theo mot phurong 4n vé quy trinh mo ta trén day, mubi ciia hop chét 8 & buéc (5-

iv) 1a muoi oxalat.
Sang ché mo td mudi oxalat ciia hop chat 8 va cé cong thirc:

HOWJLOH
NH,

o)
A\ (Hop chit 8-A).
Trong mot trudng hop, hop chét 8-A thu duoc bing cac quy trinh mo ta trén day.

Trong mot sd truomg hop, sdng ché mé ta hdn hop phéan tng chira hop chit

9, chét 4i nhan va dung moi.

-12 -
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NCS
/\ (Hop chét 9)

Trong mot s trudmg hop v& hdn hop phan g mo ta trén day, chét i nhan 13
formyl hydrazin. Trong céc trudng hop nhét dinh, hop chit 10 dugc tao ra trong hdn
hgp phan tng mo ta trén day.

H
G
H /K
HN

S

/\ (Hop chét 10)

Sang ché cling mo ta hdn hop phan tng chira hop chét 10, bazo va dung mdi.
Trong mot sb trudng hop, bazo 1a kali bicacbonat, kali cacbonat, natri bicacbonat, natri
cacbonat hodc xesi cacbonat. Trong cac truong hop nhét dinh, hop chét 5 dugc tao ra
trong hdn hop phan ing mo ta & day.
N—

N
( »\SH

N
A (Hop chét 5)

Theo m6t khia canh, hop chit 5 dugc str dung trong quy trinh 2 md ta trén day
duge didu ché bang quy trinh (Quy trinh 4) bao gbm céc buéc:

(5-1) cho hop chét cé cong thic:

£\ (Hop chit 6)

tiép xtic véi axit nitric, nude va dung moi de tao ra hop chat c6 cong thie:

-13 -
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NO,

> )
)

(Hop chit 7);
(5-ii) cho hop chét 7 tiép xic véi hydro, paladi trén than va mot hodc nhiéu dung moi
dé tao ra hop chét c6 cong thirc:

NH,

> )
W

(Hop chét 8);
(5-iii-A) cho hop chét 8 tiép xiic v6i natri thioxyanat, nuéc va dung méi va gia nhiét
hén hop & nhiét d it nhit 1a 130°C dé tao ra hop chit c6 cong thirc:

NCS

> )
)

(Hop chét 9);

(5-iv-A) cho hop chit 9 & budc (5-iii-A) tiép xuc véi formyl hydrazin va dung méi dé

tao ra hop chét c6 cong thirc:

(Hop chét 10); va

(5-vi) cho hop chét 10 & budc (5-iv-A) tiép xuc véi bazo, nudc va dung moi dé tao ra

hop chét 5:

~Z

-N
\
SH

> )=
()

(Hop chét 5).

-14 -
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Sang ché mé ta hop chét c6 cong thirc:

N__

N
N\
L,

/\ (Hop chét 5).

Sang ché mo ta hop chét 5, c6 thé thu duoc bang quy trinh 3 hoic quy trinh 4 md
ta trén day.

Sang ché md ta hop chét 9, c6 thé thu dwoc bang quy trinh 3 hodc quy trinh 4 mo
ta trén day.

Sang ché md ta hop chét 10, c6 thé thu duge bang quy trinh 3 hodc quy trinh 4
mo ta trén day.

Sang ché md ta hop chit 1, c6 d6 tinh khiét it nhit 12 98% tinh theo dién tich trén
thir nghiém phan tich HPL.C.

Sang ché mé ta hop chit 1, ¢6 d6 tinh khiét it nht 1a 98% tinh theo dién tich trén
thir nghiém phén tich HPLC va thu dugc bing cc quy trinh md ta trén diy. Trong mot
truedng hop, hop chit 1 dugc diéu ché bing quy trinh 1, quy trinh 2 va quy trinh 3 m6 ta
trén day. Trong trudng hop khac, hop chét 1 duge diéu ché bing quy trinh 1, quy trinh

2 va quy trinh 4 md ta trén day.
Theo mdt khia canh, sang ché md ta quy trinh (Quy trinh 5) dé diéu ché
Br N S/WOH Br N S/\[(O Na
CO Co
AN (Hop chét 1) hodc A (Hop chit 4)

bao gdm cac budc:

(i) cho hop chét c6 cong thirc

-15 -



/\ (Hop chét 11)
tiép xtic véi bazo, dung moi va hop chét c6 cong thie (IV):

0]
X R
\)ko/ Cong thirc (IV);

trong d6 X 13 halo, tosylat, mesylat, triflat hodc besylat va R 1a -C;i-Cyo alkyl, -Ci-Cao
alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio xycloalkenyl;

dé tao ra hop chit c6 cong thic (11):
Yy

CO
A Céng thirc (V);
(ii) cho hop chét c6 cong thire (V) tiép xtic voi dong (IT) bromua, Kali nitrit va dung moi

& nhiét d6 nim trong khodng tir 14°C dén 22°C d8é tao ra hop chét c6 cong thic:

/

N—N
\

O
/\ Cong thac (I1I);

(iii) cho dung dich cta hgp chét ¢6 cong thirc (III) & bude (ii) trong dung mdi tiép xuic
v&i dung dich nudce natri hydroxit dé tao ra hop chét c6 cong thic:

N—N

/N -t
Br/kN S/\H/O Na
CO

A\ (Hop chét 4); va

-16 -
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(iv) thy ¥ cho dung dich nuéc ciia hop chit 4 & bude (iii) tiép xuc voi axit dé tao ra hdn

hop chira hop chit 1.

Trong mot sb truong hop vé quy trinh mé ta trén ddy, R 13 metyl, etyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, isoamyl, pentyl, hexyl, heptyl, octyl, nonyl,
terpenyl, bornyl, alyl, linalyl hodc geranyl.

Trong céc truong hop nhét dinh vé quy trinh mo ta trén day, R 1a metyl hodc etyl.

Trong mdt s trudmg hop cu thé vé quy trinh mé ta trén day, R 1a metyl.

Trong mt s trudong hop vé quy trinh mo ta trén day, hop chét c6 cong thirc (IV)
& budc (i) duoc chon tir metyl bromoaxetat, etyl bromoaxetat, metyl cloaxetat va etyl

cloaxetat.

Trong mét sd trudng hop vé quy trinh md ta trén day, axit & budc (iv) la axit
clohydric, axit bromhydric, axit axetic, axit sulfuric hodc axit phosphoric. Trong mt s6

trudng hop cu thé vé quy trinh mé ta trén ddy, axit & budc (iv) 1a axit bromhydric.

Trong mot s6 truong hop vé quy trinh md ta trén ddy, quy trinh con bao gbm

budce loc hdn hop & bude (iv) dé tao ra hop chét 1 1a chét rén.

Trong mdt sd trudng hop vé quy trinh md t& trén day, quy trinh con bao gbm
budc chiét hdn hop & buéc (iv) bing etyl axetat va loai bo etyl axetat dé tao ra hop chit

1 14 chét ran.

Trong mot sb trudng hop vé quy trinh md ta trén ddy, quy trinh con bao gbm

buéc két tinh lai hop chét 1 tir etyl axetat.

Sang ché mé ta hop chét 1, ¢6 thé thu dugc bing quy trinh mo ta trén day.

Séang ché md ta hop chét 3, c6 thé thu dugc bing quy trinh md ta trén ddy va c6
cOng thirc:

NN O~
o)
£\ (Hop chét 3).

Sang ché mb ta hop chit 3-A, c6 thé thu dugc bing quy trinh md ta trén day va

cd cong thirc:
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(Hop chét 3-A).
Sang ché mo ta hop chit 4, c6 thé thu dugc bing quy trinh mé ta trén day.
Sang ché moé ta hop chét 12, ¢6 thé thu dugc bang quy trinh md ta trén dy va cé
cong thuec:

N—N

I\
HZN/QN S/\H/OMe
O
(Hop chét 12).
Sang ché mo ta hop chit 12-A, ¢6 thé thu dugc bang quy trinh mo ta trén day va
c6 cong thirc:

N—N

/N
H2N/<N S/Yo\/
CO
(Hop chit 12-A).
Theo khia canh khéc, quy trinh bét ky trong sd cac quy trinh md ta trén day thich
hop dé tdng hop hop chét c6 cong thire (I) bat ky.

Theo mot khia canh, sang ché dé xuét quy trinh (Quy trinh 1a) dé diéu ché hop
chét c6 cong thirc (I10):

)
Br /\[(

OO O

/\ Cong thire (III);

bao gdm budc cho hop chit ¢6 cong thirc (I1):
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N—-N
/ N\

N )\ S/ﬁ]/OR
0"
A Céng thrc (II);

trong d6 R la -Ci-Cy alkyl, -Ci-Czo alkenyl, -C3-Cio xycloalkyl hodc -Cs3-Cio
xycloalkenyl; tiép xuc véi N-bromosuxinimit (NBS) va dung méi. Theo mot sé phuong
an, R 1a metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, isoamyl, pentyl, hexyl,
heptyl, octyl, nonyl, terpenyl, bornyl, alyl, linalyl hodc geranyl. Theo céc phuong én
nhét dinh, R 13 metyl hodc etyl. Theo mdt s§ phuong 4n, hop chét c6 cong thirc (II),
NBS va dung méi duge khudy trong thoi gian it nhit 12 gi¢r va & nhiét d6 ndm trong
khoang tir nhiét do trong phong dén 32°C.

Theo mdt s6 phuong 4n, quy trinh 1a mb ta trén ddy con bao gbm budc cho hgp
chét c¢6 cong thirc (IIT) tiép xtc véi dung dich natri hydroxit dé tao ra hop chét 4:

N

N_

!l \ NI
Br/QN)\S/\ﬂ/O Na

Co

/\ (Hop chét 4).

Theo cac phuong an nhit dinh, quy trinh bao gbm budc két tinh hop chit 4 tir
dung dich nudc natri hydroxit. Theo cac phuong an khac, quy trinh con bao gbm budc

cho hop chét 4 tiép xuc véi axit dé tao ra hop chat 1:
)
Br/a N)\S/\[(OH
o)
/\ (Hop chét 1).

Theo cac phuong an nhét dinh, axit 13 axit bromhydric. Theo phuong an khéc,
quy trinh con bao gdm budc (a) hoa tan hop chit 4 trong nuéc va bd sung etyl axetat
vao hdn hop; va budc (b) cho hdn hop hai pha cta budc (a) tiép xtic v6i axit va tach pha

hitu co dé tao ra hop chét 1.
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Sang ché mé ta hop chét 3 hodc hop chét 3-A:

N—-N N-N
[\ /A
BTAN)\S/\H/O\ BI’AN)\S/\H/O\/
o) )

/\ /\
(Hop chit 3) (Hop chét 3-A)
thu duge bang quy trinh theo quy trinh 1a mo ta trén day.

Sang ché m6 ta hop chit 4:
N
Br/< N)\S/\n/O Na
o0l
/\ (Hop chét 4)

thu dugc bing quy trinh theo quy trinh 1a mo ta trén day.

Sang ché mo ta hop chét 1:
)
BFAN)\S/\[(OH

C
A\ (Hop chit 1)

thu duge bing quy trinh 1a md ta trén day. Trong mot sé truomg hop, hop chit 1 12 hop
chit dang da hinh tinh thé dugc dic trung bdi cic dinh tai 10,46, 18,76 va
19,83°20+0,1°28. Trong cac truong hop nhét dinh, hop chit 1 1a hop chit dang da hinh
tinh thé 2.

Theo mdt khia canh, sang ché dé xuit hdn hop phan tng chira hop chit c6 cong

thire (I1):
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N-N

/N
<N)\S/YOR
CO )

A Céng thirc (II);

trong d6 R la -Ci-Cy alkyl, -C1-Czo alkenyl, -C3-Cio xycloalkyl hodc -Cs3-Cio
xycloalkenyl; tic nhin brom hda; va dung moi. Theo mot sd phuong 4n, tac nhan brom

héa 1a N-bromosuxinimit (NBS).

Sang ché mé ta hdn hop phan tmg chira hop chat c6 cong thire (I11)
N
Br/QN)\S/\WOR

C
A Céng thire (TI1);

trong d6 R 1a -Ci-Cao alkyl, -Ci-Cao alkenyl, -C3-Cio xycloalkyl hodc -Cs-Cio

xycloalkenyl; bazo; va dung moi. Theo mot sb phuong an, bazo 1a natri hydroxit.

Sang ché mé ta hdn hop phan tmg chtra hop chét 4:

N—N
1\ - Nat
BF/QN)\S/YO Na

C
/\ (Hop chét 4);

axit; va dung mdi. Trong mdt s trudng hop, axit 1a axit bromhydric.

Theo mdt khia canh, sang ché d& xuét quy trinh (Quy trinh 2a) trong d6 hop chét
¢6 cong thire (I) dugce st dung trong quy trinh 1a trén diy duoc diéu ché bang quy trinh

bao gdm buéc cho hop chit 5:
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/\ (Hop chét 5);

tiép xuic v6i bazo, dung méi va hop chat c6 cong thirc (IV):

X R
\)ko/ Céng thirc (IV);

trong do:
X la halo, tosylat, mesylat, triflat hodc besylat; va
R 14 -C;-Cy alkyl, -C1-Cao alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio xycloalkenyl.

Theo mdt sb phuong an, hop chét c6 cong thirc (IV) duge chon tir metyl
bromoaxetat, etyl bromoaxetat, metyl cloaxetat va etyl cloaxetat. Theo cidc phuong 4n
nhét dinh, san phdm phan tng thd chira hgp chét c6 cong thic (1) duge rira bing hdn

hop etyl axetat va isopropanol d4 lam lanh.

Sang ché ciing dé xuit hop chét 2 hoic hop chét 2-A:

uw E;RLSAOWOV
(L L
/\ /\

(Hop chét 2) (Hop chit 2-A).

Theo cac phuong an nhét dinh, hop chét 2 hoic hop chét 2-A thu duoc bing quy

trinh theo quy trinh 2a mo ta trén day.

Theo mét khia canh, sang ché dé xuét hdn hop phan tmg chira hop chét 5:
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/\ (Hop chét 5);
hop chit c6 cong thirc (IV):

o)
X R
\)LO/ Cong thirc (IV);

trong do:
X 1a nhoém rdi chuyén; va
R 14 -C1-Ca alkyl, -C1-Cao alkenyl, -C3-Cio xycloalkyl hogc -C3-Cio xycloalkenyl;

bazo; va dung mdi. Theo mot s& phuong an, hop chédt c6 cong thirc (IV) 13 metyl

bromoaxetat, etyl bromoaxetat, metyl cloaxetat hodc etyl cloaxetat.

Theo mot khia canh, sang ché dé xuét quy trinh (Quy trinh 3a) trong d6 hop chét
5 dugc su dung trong quy trinh 2a trén ddy dugc didu ché bing quy trinh bao gbm céc

budec:

(5-1) cho hop chét 6:
/\ (Hop chét 6);

tiép xtic véi axit nitric, nude va dung méi dé tao ra hop chét 7:
NO,
/\ (Hop chét 7);

(5-ii) cho hop chét 7 tiép xtc véi hydro, paladi trén than va mét hodc nhiéu dung mai

d& tao ra hop chét 8:
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NH,
T (Hop chét 8);

(5-iii) cho hop chét 8 tiép xtic véi axit d8 tao ra mubi cta hop chit 8;

(5-iv) cho mudi cta hop chét 8 & bude (5-iii) tiép xtc v6i bazo, thiophosgen va dung
mdi dé tao ra hop chét 9:

NCS

T (Hop chit 9);

(5-v) cho hop chét 9 tiép xtic v6i formyl hydrazin va dung méi d& tao ra hop chét 10:

H
Os_N
N ONH
oL
HN

/\ (Hop chét 10); va

(72}

(5-vi) cho hop chét 10 tiép xtic véi bazo, nude va dung moi d8 tao ra hop chét 5:

-N
\
SH

~Z

OZ

/\ (Hop chét 5).
Sang ché ciing md ta hop chét dugc chon tir céc hop chét tir hop chét I dén hop
chét X:
axit 2-(4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop chét I);

axit  2-(4-(4-xyclopropylnaphtalen-1-yl)-5-hydroxy-4H-1 ,2,4-triazol-3-ylthio)axetic
(Hop chét II);
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axit 2-(5-amino-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop
chét I1I);

axit 2-(5-bromo-4-(1-xyclopropylnaphtalen-2-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop
chét IV);

axit 2-(5-bromo-4-(4-metylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop chét
V);
axit 2-(5-bromo-4-(4-propylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop chét
VD);

axit 2-(5-bromo-4-(5-xyclopropylnaphtalen-1-yl1)-4H-1,2,4-triazol-3-ylthio)axetic (Hop
chét VII);

axit 2-(5-bromo-4-(naphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop chét VII);

axit 2-(5-clo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (Hop
chét IX); va

axit 4-(5-(cacboxymetylthio)-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylamino)-4-oxobutanoic (Hop chét X).

Theo mot s6 phuong an, miu ctia axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-
y1)-4H-1,2,4-triazol-3-ylthio)axetic chira it hon 2%, it hon 1,5%, it hon 1,0%, it hon
0,5%, it hon 0,4%, it hon 0,3%, it hon 0,2%, it hon 0,1%, it hon 0,05%, it hon 0,02%
luong hop chit bét ky trong sb cac hop chét tir hop chét I dén hop chéat X. Trong céc
truomg hop wu tién, miu cla axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)axetic chira it hon 0,5% lugng hop chét bat ky trong s6 céc hop
chét tir hop chit I dén hop chat X.

Mo ti van tit cac hinh vé

Cac déu hiéu k¥ thuit méi cia sang ché dugc xac dinh cu thé trong phﬁn yéu clu
bao ho. C6 thé hidu rd hon vé céc d4u hiéu k¥ thuat va lgi ich cua sang ché nay bang
viéc tham khao phin mo ta chi tiét sau ddy néu trong c4c phuong an minh hoa, trong d6

cac nguyén 1y co ban cla sang ché duge st dung va céc hinh v& kem theo trong do:

Fig.1 thé hién mau nhiéu xa bdt tia X clia dang da hinh 1 (di¥ liéu thd).
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Fig.2 thé hién miu nhiéu xa bot tia X cia dang da hinh 1 (da trir di tin hiéu nén
va tach dai Ka2).
Fig.3 thé hién mAu phan tich nhiét hrgng quét vi sai ciia dang da hinh 1.

Fig.4 thé hién cac phan tich nhiét trong lugng (a) Rep 1 va (b) Rep 2 cua dang da
hinh 1.

Fig.5 thé hién mau nhiéu xa bot tia X cta dang da hinh 2 (dit liéu tho).

Fig.6 thé hién mau nhifu xa bot tia X cla dang da hinh 2 (d4 trir di tin hi¢u nén
va tach dai Ka?2).

Fig.7 thé hién phan phu chdng clia cdc mau nhiéu xa bot tia X cua dang da hinh

1 (phia du6i) va dang da hinh 2 (phia trén).
Fig.8 thé hién mAu phan tich nhiét lugng quét vi sai clia dang da hinh 2.
Fig.9 thé hién phd 'H NMR (DMSO-ds) ctia dang da hinh 2.
Fig.10 thé hién vét HPLC clia dang da hinh 2.
Fig.11 thé hién vét phén tich nhiét trong lugng cua dang da hinh 2.

Fig.12 thé hién nghién ctru phén tich hép phu hoi trong lugng cia dang da hinh
1va2.

Fig.13 thé hién miu nhiéu xa bot tia X cta dang da hinh A.

Fig.14 thé hién mau phan tich nhiét quét vi sai clia dang da hinh A.
Fig.15 thé hién phd hong ngoai cta dang da hinh A.

Fig.16 thé hién phd Raman cta dang da hinh A.

Fig.17 thé hién mau nhiéu xa bot tia X cla dang da hinh B.

Fig.18 thé hién mau phan tich nhiét luvong quét vi sai cia dang da hinh B.
Fig.19 thé hién miu nhiéu xa bot tia X cta dang da hinh B'.

Fig.20 thé hién miu phén tich nhiét quét vi sai ctia dang da hinh B'.
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MO ta chi tiét sang ché

Thyc hanh san xut tbt (GMP) ludn cén thiét cho qué trinh san xuét trén quy mé
16n cac thudc lua chon hitu dung trén 14m sang. Sang ché m ta mot sd quy trinh va

phuong phép san xuat hop chét c6 cong thize (I):
N—N OR
;N\
Y/QN)\S/\‘(
0
A\ Céng thtre (1);

trong do:

R 13 H, -C1-Cao alkyl, -C1-Cao alkenyl, -C3-C1o xycloalkyl, -C3-Cio xycloalkenyl hodc R
1a ion dbi; va

Y 1a H, OH, NHy, F, Cl, Br hodc L.

Mot sb thuat ngit hoa hoc

Trir khi dugc xac dinh khéc, tht ca céac thuét ngit khoa hoc va k¥ thuét dugc st
dung trong ban mo ta ndy c6 cung y nghia nhu dugc hidu boi ngudi hidu biét trung binh
vé linh vuc cta ddi tugng yéu ciu bao hd. Trong trudng hop co nhiéu dinh nghia vé

thu4t ngit trong ban md ta, cac dinh nghia ¢ phén nay dugc wu tién sir dung hon.

Cén hiéu rang, phan mb ta chung trén day va phin mo ta chi tiét sau ddy chi mang
tinh minh hoa v& gi4i thich chr khong nhém giéi han déi tuong yéu cdu bao hd bét ky.
Trong don nay, viéc sir dung thuét ngi sb it bao gdm ca nghia s nhiéu trir khi dugc quy
dinh cu thé theo cach khac. Luu y rang, nhu dugc st dung trong ban mo ta va phén yéu
cau bao ho, cac dang sb it dé chi "mdt" bao gf“)m ca dang s6 nhiéu trir khi ngit canh chi
r5 theo cach khac. Ciing can luu y rang, viéc sir dung thuat ngir "hodc" c6 nghia 1a
"va/hogc" trir khi duge quy dinh theo cach khac. Ngoai ra, viéc st dung thudt ngir "bao
gdm" ciing nhu céc dang khac nhu "gdm", "gbm c6" va "dugc bao gbdm" 12 khong bi han

r
A

ché.

Dinh nghia v& céac thuat ngit hoa hoc chudn c6 thé dugc tim théy trong cac tai
liéu tham khéo, bao gbm tai liéu clia tac gia Carey va Sundberg "ADVANCED ORGANIC
CHEMISTRY 4™ ED." Vols. A (2000) va B (2001), Plenum Press, New York. Trir khi
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dugc quy dinh theo cach khac, cac phuong phap phé khdi théng thuong NMR, HPLC,
IR va UV/V 1a thudc linh vye quang phé va dugce 1y, thudc pham vi k§ ning trong linh
vuc duge sir dung. Trir khi dinh nghia cu thé duoc néu ra, danh phap sir dung trong ban
md ta ndy 13 cac dinh nghia chuan. Ky thudt tiéu chuén c6 thé dugc sir dung trong tong
hop héa hoc, phén tich héa hoc, didu ché, bio ché va phén phéi duge pham va diéu trj
cho cac ddi tugng. Cac k¥ thuat phan (mg va tinh ché c6 thé duoc tién hanh thuc hién,
vi du nho str dung céac bo kit vé thong sb k¥ thuét cia nha san xuét hoic theo cach hoan
thanh thong thuong trong linh vic hodc nhu duge mo ta trong ban mo ta nay. Cac ky
thuét va phuong thirc néu trén thudng c6 thé dugc tién hanh thyce hién theo céc phuong
phap thong thuong da biét trong linh virc va nhu dugc mo ta trong céc tai liéu tham khao
chung va cu thé khac dugc vién dan va thao luan trong toan bd ban mo ta ndy. Trong
toan b ban mo ta, cadc nhom va phﬁn tt thé ctia cdc nhom nay co thé dugc lya chon béi

ngudi c¢6 hiéu biét trung binh vé linh vyc nay dé tao ra cac goc va cac hop chat 6n dinh.

Truong hgp cac nhom thé dugc xé4c dinh rd bing cong thirc héa hoc thong thuong
cuia chung, dugc viét theo chiéu tir trai qua phai, cdc nhom nay tvong duong bao gbm
c4c nhom thé giéng nhau vé& mit héa hoc phat sinh tir viéc viét cong thirc theo chiéu tir

phéi qua trai. Vi du khong mang tinh gisi han, -CH,0- 1a twong duong voi-OCHa-.

Trir khi duoc luu ¥ khic, viéc st dung cac thudt ngit héa hoc chung, mac du
khong bi gi¢i han béi, nhu "alkyl", "amin", "aryl" 1a tuong dwong voi cac dang tuy y
duoc thé cua chung. Vi du, "alkyl," nhu duge sir dung trong ban mé ta nay bao gbm ca

alkyl tuy y tuy y dugc thé.

Trong mot s trudng hop, cac hop chit dugc mo ta trong ban md ta nay c6 mdt
hodc nhiéu nguyén ti cacbon khong dbi xtng. Trong mot sb truong hop, nguyén tir
cacbon khong dbi ximg 1& & dang chu hinh R, c4u hinh S hodc sy két hgp cia céc chu
hinh nay. Trong mot sb truong hop, cac hop chét dugc md ta trong ban mo ta nay co
mdt hodc nhiéu lién két doi. Trong mot sb trudong hop, cac hop chit dugc mb ta trong
ban mb ta ndy c6 mdt hodic nhiéu lién két doi trong d6 mdi lién két doi ton tai & dang
c4u hinh E (trans) hodc Z (cis) hodc su két hop cia cac c4u hinh nay. Viéc biéu dién
mdt chit ddng phan 1ap thé, chat ddng phan vi tri, chét ddng phéan khong dbi quang, chét
ddng phan dbi anh hodc epime cin dugc hiu 12 bao gbdm tat ca cac chét déng phan 1ap
thé, chat ddng phan vi tri, chét ddng phan khong d6i quang, chét ddng phan d6i anh hoic

epime c6 thé va hdn hgp cia chung. Do d6, cac hop chét dugc trinh bay trong ban mo
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t4 ndy bao gdm tit ca cac dang dong phan lap th8, ddng phén vj tri, ddng phan khong
d6i quang, dong phan déi anh va dang epime ciu hinh riéng cua ching ciing nhu cac
hdn hop tuong tng cua chiing. Céc k¥ thudt hoan vi hodc roi chuyén khong thay dbi
nguyén tir cacbon khong d6i ximg cu thé va cac k¥ thuat tach cic hdn hgp cua chét dong
phan lap thé dugc tim thdy, vi du trong tai liéu cua Furniss va cdc dong tdc gid (eds.),
Vogel's Enxyclopedia of Practical Organic Chemistry 5% Ed., Longman Scientific and
Technical Ltd., Essex, 1991, 809-816; va trong tai liéu ciia Heller, Acc. Chem. Res. 1990,
23, 128.

Thuét ngir "gbc", "gdc héa hoc", "nhém" va "nhém héa hoc”, nhur duge sir dung
trong ban mo ta nay dung dé chi mot doan hodic nhém chirc cu thé ctia mot phan tir. Cac
géc héa hoc thuong 1a céc thuc thé héa hoc dugc thira nhin gin hoic gén két vao mét

phan tu.

Thuat ngit "chit phan ng" nhu dugc sit dung trong ban mo té nay diung dé chi

chét 4i nhan hoidc chat ai dién tir dugc sir dung d€ tao ra cac lién két cong hoa tri.

Thuét ngit "lién két" hodc "lién két don" ding dé chi lién két hoa hoc gifra hai
nguyén tir hodc hai gbc khi cdc nguyén tir dugc két ndi boi lién két nay duge coi 1a mot

phén cua cau tric nén 16n hon.

Thuat ngit "ty y" hodc "mdt cach tiy y" c6 nghia la su kién hodc tinh huéng mé
ta tiép sau co thé xuét hién hoic khong va c6 nghia la phén mo ta bao gdm trudmg hop
trong d6 sy kién hodc tinh hubng néu trén xuét hién va truong hop trong d6 su ki¢n hodc
tinh hubng da néu khong xut hién. Vi du, "alkyl tily ¥ dugc thé" c6 nghia 1 "alkyl"
hoic "alkyl duge thé" nhu dugc xéc dinh duéi day. Ngoai ra, nhém tiy y dugc thé co
thé khong dugc thé (vi du, -CH,CHz), dugc thé hoan toan (vi du, -CF2CFs), dugc thé
mbt 1an (vi dy, -CHCH,F) hodic dugc thé & murc bt ky tir mire duge thé hoan toan dén
mirc duge thé mot 1an (vi du, -CH2CHF, -CHaCF3, -CF2CHs, -CFHCHF2 va céc nhém
tuong tu khac). Ngudi co hiéu biét trung binh v& linh vyc nay s& hiéu rang, d6i véi nhom
bét ky chira mdt hodc nhiéu phan tir thé ma céc nhom nay khong dy dinh dua vao phan
tng thé bit ky hoic cac mau thé (vi dy, alkyl dugc thé bao gdm cac nhém xycloalkyl
tity y duge thé, cac nhém ndy ban thin chiing dugc xdc dinh 1a bao gbm cac nhém alkyl
tly ¥ duoc thé, tiém nang khong gii han) ma khong kha thi vé mét sap xép trong khong

gian va/hodc khong thuc hién duoc vé mit tdng hop. Do do, phén tir thé bét ky dugc md
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ta cAn duge hiéu chung 13 c6 phan tt luong tdi da khoang 1000 dalton va tdt hon 12 t6i
da khoang 500 dalton (ngoai trir trong céc trudng hop ma cc phan tir thé dai phén tir rd
rang dugc dy dinh, vi du, polypeptit, polysacarit, polyetylen glycol, ADN, ARN va

tuong tu).

Nhur duge st dung trong ban mo ta nay, C;1-Cx bao gdm C;-Cz, C1-C3 ... C1-Cx.
Chi nhim muc dich minh hoa, nhém goi 14 "C1-C4" chira réng c6 tir mot dén bdn nguyén
ttr cacbon trong gdc, tirc 1a cdc nhém chira 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3
nguyén tir cacbon hodc 4 nguyén tir cacbon, cling nhu nim trong pham vi C1-Cz va Ci-
Cs. Do d6, chi theo cach vi du, "C1-Cs alkyl" chi ra ring, c6 tir mot dén bbn nguyén tir
cacbon trong nhém alkyl, tirc 14, nhém alkyl dugc chon tir trong s& metyl, etyl, propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl va z-butyl. B4t k& khi nao xuét hién trong ban
mo ta, pham vi bing s& nhu "tir 1 dén 10" dung dé chi mdi mot s0 nguyén trong pham
vi x4c dinh; vi dy, "tr | dén 10 nguyén tir cacbon" ¢6 nghia 14 nhom c6 thé ¢6 1 nguyén
tir cacbon, 2 nguyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén tir cacbon, 5 nguyén tir
cacbon, 6 nguyén tir cacbon, 7 nguyén ti cacbon, 8 nguyén tir cacbon, 9 nguyén tir

cacbon hodc 10 nguyén tir cacbon.

Thuat ngit "alkyl" nhu dugc st dung trong ban mo ta nay, don dc hodc két hop,
dung d& chi gbc hoa tri mot hydrocacbon no mach théng tiy ¥ dugc thé hoic mach nhanh
tiy v duoc thé c6 tir 1 d&n 10 nguyén tir cacbon, tot hon nita 1a tir 1 dén 6 nguyén tir
cacbon. Vi du bao gbm, nhung khong chi gii han & metyl, etyl, n-propyl, isopropyl, 2-
metyl-1-propyl, 2-metyl-2-propyl, 2-metyl-1-butyl, 3-metyl-1-butyl, 2-metyl-3-butyl,
2,2-dimetyl-1-propyl, 2-metyl-1-pentyl, 3-metyl-1-pentyl, 4-metyl-1-pentyl, 2-metyl-2-
pentyl, 3-metyl-2-pentyl, 4-metyl-2-pentyl, 2,2-dimetyl-1-butyl, 3 ,3-dimetyl-1-butyl, 2-
etyl-1-butyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, tert-
amyl va hexyl va cac nhom alkyl dai hon, nhu heptyl, octyl va cac nhom tuong tur. Bét
ké khi nao xuét hién trong ban mo ta nay, pham vi béng sb nhu "Ci-Cs alkyl"” hodc "Ci-
6 alkyl" c6 nghia 14, nhém alkyl ¢6 thé bao gdm 1 nguyén t cacbon, 2 nguyén tir cacbon,
3 nguyén tir cacbon, 4 nguyén tir cacbon, 5 nguyén tir cacbon hoéc 6 nguyén tr cacbon,
mic du dinh nghia nay ciing bao gdm ca sy xudt hién cua thuat ngir "alkyl" trong d6

khong c6 pham vi bing sé ndo dugc chi dan.

Thuat ngit "alkylen" nhu dugc st dung trong ban mo ta nay, don doc hoic két

hop, dung dé chi gbc hoéa tri hai dan xuét tir gbc hoa tri mot xac dinh trén day, alkyl. Vi
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du bao gdm, nhung khong chi gi6i han & metylen (-CH>-), etylen (-CH2CHa-), propylen
(-CH2CH,CH>-), isopropylen (-CH(CH3)CHz-) va nhoém tuong ty.

Thuat ngit "alkenyl" nhu dugc st dung trong ban mo ta nay, don ddc hodc két
hop, ding dé chi gbc hoéa tri mot hydrocacbon mach thing tiy y dugc thé hodc mach
nhanh tiy y dugc thé c6 mét hoidc nhidu lién két déi cacbon-cacbon va c6 tir 2 dén 10
nguyén tir cacbon, tot hon nita 14 tir 2 dén 6 nguyén t&r cacbon. Nhom nay c6 thé & dang
cAu hinh cis hodc trans vé (cac) lién két ddi va can duge hiéu 12 bao gdm ca hai chit
ddng phan. Vi du bao gbm, nhung khong chi gi¢i han & etenyl (-CH=CHz), 1-propenyl
(-CH,CH=CHy), isopropenyl [-C(CH3)=CHa], butenyl, 1,3-butadienyl va nhém tuong
tu. B4t k& khi nao xuét hién trong ban mé ta ndy, pham vi bang sb nhu "C,-Ce alkenyl"
hoiic "Ca.¢ alkenyl" cé nghia la, nhém alkenyl cé thé bao gdm 2 nguyén ti cacbon, 3
nguyén tir cacbon, 4 nguyén tir cacbon, 5 nguyén tir cacbon hodc 6 nguyén tir cacbon,
mic du dinh nghia nay cling bao gdm ca su xuét hién clia thuét ngir "alkenyl" trong d6

khong c6 pham vi bang s6 nio dugc chi dan.

Thuét ngir "alkenylen" nhu dugc sir dung trong ban mo ta nay, don doc hodc két
hop, dung dé chi géc hoéa tri hai dan Xuét tir géc hoa tri mot alkenyl xac dinh trén day.
Vi du bao gdm, nhung khong chi gi¢i han & etenylen (-CH=CH-), cac chét ddng phan
propenylen (vi dy, -CH,CH=CH- va -C(CH3)=CH-) va nhom tuong tu.

Thuét ngit "béo" nhu dugce st dung trong ban mo ta nay, don ddc hodc két hop,
dung dé chi hydrocacbon khong thom no, khong no mét phén hoic hoan toan khong no,
khong vong, mach thing hodc mach nhanh, tuy y dugc thé. Do d6, thuat ngit ndy bao

gdm chung céc nhom alkyl, alkenyl va alkynyl.

Thuét ngit "mach cacbon" nhu dugc sir dung trong ban mo ta nay, don ddc hodc
két hop, dung dé& chi nhém alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl hodc
heteroalkynyl bat ky, mach thing, vong hoic t8 hop bét ky ciia chiing. Néu nhu mach 13
mdt phan cia lién két va lién két nay bao gdm mét hoic nhiéu vong 13 mot phin cia
khung chinh, nhidm muc dich tinh toan d9 dai mach, "mach" nay chi bao gém cac nguyén
ttr cacbon ma cAu thanh day hodc dinh cia vong xac dinh va khong bao g0m ca hai va
néu dinh va day cta (cic) vong khong tuong duong vé& d5 dai, khoang cach ngén hon s&

duoc st dung dé x4c dinh do dai mach. Néu nhu mach chira cac nguyén tir khac loai 1a
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mdt phin cta khung, c4c nguyén tir nay khong dugc tinh 13 phén ctia d§ dai mach

cacbon.

Thuéat nglt "vong" va "c6 vong" va “vong nhiéu canh” nhu dugc st dung trong
ban mé ta nay, don doc hoac két hop, diung d chi ciu tric déng vong theo cach cdng
hoa tri bét ky, bao gdm cac hé vong béo, di vong, vong thom, di vong thom va da vong
ngung tu hoc vong khdng ngung tu nhu duge mo ta trong ban mo té nay. Cc vong nay
c6 thé tuy y duoc thé. Cac vong nay co thé tao thanh mot phin cia hé vong ngung tu.
Thuét ngt "canh" dung dé chi sb luong nguyén tir cua Khung c4u thanh vong. Do d6,
chi theo cach vi du, xyclohexan, pyridin, pyran va pyrimidin la cdc vong 6 canh va

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

Thuét ngit "ngung tu" nhu dugc sir dung trong ban md ta nay, don ddc hodc két
hop, dung dé chi cac cdu truc vong trong d6 hai hodc nhiéu vong c¢6 chung mt hodc
nhiéu lién két.

Thuat ngir "xycloalkyl" nhu dugc sir dung trong ban md ta nay, don doc hodic két
hop, ding dé chi vong hydrocacbon no hoa tri mot tiry y dugc thé, chtra 3 dén khoang
15 nguyén tir cacbon tao vong hodc tir 3 dén khoang 10 nguyén tir cacbon tao vong, mic
di1 ¢6 thé chira thém cc nguyén tir cacbon khong tao vong dudi dang phan tir thé (vi du,
metylxyclopropyl). BAt ké khi ndo xuét hién trong ban md ta nay, pham vi bing sb nhu
"C3-Cs xycloalkyl" hodc "Cs.¢ xycloalkyl", c6 nghia la nhom xycloalkyl c6 thé bao gdm
3 nguyén tir cacbon, 4 nguyén tir cacbon, 5 nguyén tir cacbon hodc 6 nguyén tir cacbon,
tire 1a xyclopropyl, xyclobutyl, xyclopentyl hodc xycloheptyl, mac du dinh nghia nay
ciing bao goém ca sy xuét hién cta thuét ngit "xycloalkyl" trong d6 khong c6 pham vi
bing sé nao dugc chi dan. Thuat ngit ndy bao gbm céc gbc ngung tu, khdng ngung tu,
béc cu va xoin. Xycloalkyl ngung tu c6 thé chtra tir 2 dén 4 vong ngung tu trong d6
vong lién két 1a vong xycloalkyl va timg vong riéng biét khac c6 thé 13 vong béo, di
vong, vong thom, di vong thom hodc t8 hop bét ky clia cac vong ndy. Vi du bao gbm,
nhung khéng chi giéi han & cac hé vong xyclopropyl, xyclopentyl, xyclohexyl, decalinyl
va bixyclo [2.2.1] heptyl va adamantyl. Vi dy minh hoa bao gdm, nhung khong chi gi6i

han & cac goc sau:
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Thuét ngir "xycloalkenyl" nhu duge sir dung trong ban mo ta nay, don doc hodc

va cac goc tuong tu.

két hop, ding dé chi vong hydrocacbon tiy y dugc thé khong thom, héa tri mot, c6 mot
hodc nhiéu lién két d6i cacbon-cacbon va c6 tir 3 dén khoang 20 nguyén tir cacbon tao
vong, tir 3 dén khoang 12 nguyén tir cacbon tao vong hodc tir 3 dén khoang 10 nguyén
tir cacbon tao vong. Thuit nglt nay bao gdm céc gdc ngung tu, khéng ngung ty, béc ciu
va xodn. Xycloalkenyl ngung tu c6 thé chira tir 2 dén 4 vong ngung tu trong d6 vong
lién két 12 vong xycloalkenyl va tirng vong riéng biét khac ¢ thé 1a vong béo, di vong,
vong thom, di vong thom hodc td hop bat ky cla cac vong nay. Céc hé vong ngung tu
c¢6 thé duge ngung tu thong qua lién két don cacbon-cacbon hoic lién két ddi cacbon-
cacbon. Vi du vé& xycloalkenyl bao gbém, nhung khong chi gi¢i han & cac hé vong
xyclohexenyl, xyclopentadienyl va bixyclo[2.2.1]Thept-2-en. Vi du minh hoa bao gbm,

nhung khong chi gidi han & cic gbe sau:
0000 0H
mm ’Lb’QOvacécgéctuongtu.

Thuét ngit "vong béo" hodc "thudc loai vong béo" nhu duge sir dung trong ban
mo ta ndy, don doc hodc két hop, dung dé chi c4c hé vong hydrocacbon khéng thom no,
khong no mdt phan hoic hoan toan khong no, tity y duge thé, chtra tir 3 dén khoang 20
nguyén tir cacbon tao vong, tir 3 dén khoang 12 nguyén tir cacbon tao vong hodc tir 3
dén khoang 10 nguyén tir cacbon tao vong. Do d6, thuat ngit ndy bao gbém chung céac

nhém xycloalkyl va xycloalkenyl.

Thuét ngit "cacboxyclyl" nhu duge st dung trong ban md ta nay, don doc hodc
két hop, ding dé chi chung cac nhom vong béo va aryl; tirc 12 tht ca céc cdu triic déng
vong theo cach cong hoa tri bing nguyén tlr cacbon, cac chu truc ndy c6 thé 12 no, khong
no mdt phan, hoan toan khong no hogc thom. Céc vong cacbon co thé dugc tao thanh

bdi3,4,5,6,7, 8,9 hodc nhiéu hon 9 nguyén tir cacbon. Cac vong cacbon ¢ thé tay y
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duoc thé. Thut ngir nay phan biét vong cacbon véi di vong trong do khung vong chira

it nhit mot nguyén tir khong phai 1a nguyén tt cacbon.

Thuét ngit "halogen", "halo" hoZc "halogenua" nhu dugc sir dung trong ban mo

ta nay, don ddc hodc két hop, dung dé chi flo, clo, brom va idt.

Thuit ngit "hydroxy" nhu dugc st dung trong ban md ta nay, don doc hodc két

hop, ding dé chi géc hoa tri mdt -OH.

Thuat ngit "cacboxy" hodc "cacboxyl" nhu dugc sir dung trong ban md ta nay,
don doc hoic két hop, ding dé chi gbc -C(O)OH, gbc ndy ciing c6 thé dugc viét 1a -
COOH. “Anion cacboxylat” 1a cacboxyl dugce khir proton va dugc viét 14 -COO hoic —
COO-.

CAn hiéu ring, trong c4c trudng hop ma 2 hodic nhiéu gbc dugce sir dung lién tiép
d8 x4c dinh phin tir thé gin vao cu tric, gbc goi tén dAu tién duoc coi 1a gbe tan cling
va gbc goi tén sau cung dugce coi la gin véi cdu trac dang dé cap. Do d6, vi dy, géc

arylalkyl dugc gén vao chu tric dang d& cap boi nhém alkyl.,

Nhu dugc st dung trong ban md td nay, “4-(4-RS-naphtalen-1-yl)-4H-1,2,4-

triazol dugc thé hai 13n tai vi tri 3,5” dung dé chi:

&

RC

Nhu duoc sir dung trong ban mo ta nay, “5-bromo-4-(4-xyclopropylnaphtalen-1-

y1)-4H-1,2,4-triazol dugc thé tai vi tri 3” dung dé chi:

Thuét ngit "dang da hinh 1" dung @2 chi dang tinh thé cta axit 2-(5-bromo-4-(4-
xyclopropyl naphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetic thé hién miu nhiéu xa bt

tia X co ban trong tw nhu mau nhidu xa bdt tia X duge thé hién trén Fig.1, va/hodc Fig.2
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va/hodc profin nhiét lugng quét vi sai co ban tirong ty nhu profin nhiét lugng quét vi sai

duoc thé hién trén Fig.3.

Thuét ngir "dang da hinh 2" dung d chi dang tinh thé cua axit 2-(5-bromo-4-(4-
xyclopropyl naphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic thé hién miu nhiéu xa bot
tia X co ban tvong ty nhu mAu nhifu xa bot tia X dugc thé hién trén Fig.5 va/hoic Fig.6
va/hoidc profin nhiét lugng quét vi sai co ban tuong tu nhu profin nhiét lugng quét vi sai

duge thé hién trén Fig.8.

Thuat ngit "dang da hinh A" ding @ chi dang tinh thé cta natri 2-(5-bromo-4-
(4-xyclopropylnaphtalen-1-yl)-4H-1,2 4-triazol-3-ylthio)axetat thé hién miu nhidu xa
bot tia X co ban tuong tw nhw miu nhifu xa bot tia X dugce thé hién trén Fig.13 va/hoic
profin nhiét lugng quét vi sai co ban twong tu nhu profin nhiét lugng quét vi sai dugce

thé hién trén Fig.14.

Thuét ngit "dang da hinh B" dung d& chi dang tinh thé clia natri 2-(5-bromo-4-
(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat thé hién mau nhiéu xa
bdt tia X co ban twong tw nhu mAu nhidu xa bot tia X duge thé hién trén Fig.17 va/hoic
profin nhiét lugng quét vi sai co ban twong tw nhu profin nhiét lugng quét vi sai dugc

thé hién trén Fig.18.

Thuit ngit "dang da hinh B' " ding dé chi dang tinh thé cta natri 2-(5-bromo-4-
(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat thé hién miu nhiéu xa
bot tia X co ban twong ty nhu mAu nhidu xa bt tia X dugc thé hién trén Fig.19 va/hoic
profin nhiét lugng quét vi sai co ban twong tu nhu profin nhiét lugng quét vi sai dugc
thé hién trén Fig.20.

Nhu dugc st dung trong ban mo ta nay, “ion d4i” 1a mot ion ma su ¢6 mit cda
né cho phép tao ra cac chét vé téng thé mang dién tich trung tinh. Do d6, theo mot vi
du, ion d6i 12 ion mang dién duong, vi du, d6i v6i hop chét ¢ cong thirc (1), n6 cén bang
dién tich 4m c6 lién quan dén anion cacboxylat ciia hop chét c6 cong thirc (I) va cho
phép hinh thanh céc chét v& tdng thé mang dién tich trung tinh. Vi du v& c4c ion dbi clia
hop chét c6 cong thac (I) bao g@)m va khong chi giéi han & Na+, K+, Li+, Cs+, Mg+,
Fe+++, Al+++ hoic cation hitu co hodc vd co duge dung Khac bét ky. Trudng hop cation
¢6 hon mot dién tich don vi (vi du, Mg++), co thé hiéu rang, can c6 mdt hoic nhidu géc

anion cacboxylat (vi dy, cac gbc cacboxylat ciia hop chét co6 cong thirc (1)) dé tao ra cac
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chét vé tong thé mang dién tich trung tinh. Trong truong hop khéc, ion dbi 1 jon mang
dién tich 4m. Vi du, d6i v6i hop chét 8, ion déi mang dién tich 4m cén bang dién tich
duong c6 lién quan dén dang proton héa ctia hop chét 8. Vi du vé c4c ion d6i mang dién
tich &m nhu vay bao gém va khdng chi gidi han & oxalat, xitrat, tartarat, axetat, clorua,
bromua, florua hodc anion hitu co hodc v6 co duge dung khac bét ky.
Céc thtr nghiém ban du

Nhitng thir nghiém ban dAu dé nhan dién cac didu kién t6i vu cho viéc tong hop
céc hop chét c6 cong thire (I) bao gdm, vi du, hop chét 1 va hop chét 4, tap trung vao
hop chét 11 (3-amino-4-(4-xyclopropylnaphtalen-1-yl)-1H-1,2,4-triazol-5(4H)-thion)
1am nguyén lidu khoi ddu. So dd 1 thé hién qué trinh minh hoa téng hop hop chit 1 va
hop chét 4.

So db 1

~N N H
R R R /\‘(o
H;N’E L \.jL R qu /\( R ar/EN)\s X N g {
Céns thire (V) Cuerg. KNO, 1. NaOHIH20
CH,CN O 2.AcOH OO

[\ Céng thirc (V) A Céng thire (8) A

N=N Na
BT/QN»\S \ Br/k )\s/\(OH
NaOH/H 0 1. HBr
OO 2. EtOAch-hep
[N 4

Khéi dAu bing hop chit 11, phan tmg vé6i hop chit c6 cong thie (IV) voi su ¢6
mit ciia DMF 1am dung méi tao ra hop chét ¢6 cong thire (V). Chét phan img bét ky ¢6
cong thac (IV) co thé dugc st dung. Theo mot trudng hgp, phan Gmg clia hop chét 11

tao ra hop chit c6 cong thirc (V) trong d6 R 1a metyl (Hop chét 2). Trong trudng hop

clo etyl axetat Clvﬁ\o/\ 8 tao ra hop chit c6 cong thirc (V) trong d6 R 1a etyl (Hop

dugc thuc hién véi bromo metyl axetat Brvﬁ\o/ hoic clo metyl axetat
khéc, phan tng cua hop chit 11 duge thuc hién véi bromo etyl axetat

chit 2-A). Trong trudng hgp khac, phan tmg cta hop chét 11 duoc thuc hién voi axit
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bromoaxetic BrvilOH dé tao ra hop chit c6 cong thie (V) trong d6 R 1a H. Dung méi
thich hop bét ky dugc st dung. Theo mot truong hop, dung mdi 1a DMF. Theo trudomg
hop khac, dung méi 14 dioxan, axetonitril, cloroform, diclometan, tetrahydrofuran

(THF), N-metyl pyrolidon (NMP), dimetylsulfoxit (DMSO) va cac dung méi tuong ty.

Hop chét ¢ cong thitc (V) sau d6 duge cho phén ing véi déng (II) bromua véi
sur ¢ mit ctia kali nitrit va dung mdi va nhiét do phan Gng duoc duy tri & nhiét 4o trong
phong hodc thip hon, dé tao ra hop chét c6 cong thic (III). Trong mot s6 trudng hop,
hop chat c6 cong thirc (V) dugc cho tiép xic véi CuCl/KNO,, CuCl/NaNOs,
CuBr2/NaNO;, pTsOH/NaNO2/KBr hodc Br,. Trong mét trudng hop, nhiét 4o phan tmg
nim trong khoang tir 14°C dén 22°C. Trong trudng hop khac, nhiét d6 phan img nim
trong khoang tir 12°C dén 25°C. Dung mébi thich hgp bét ky duogc st dung. Trong mot
truong hop, dung moi 1a axetonitril. Trong mét truong hop khic, dung modi la
diclometan, NMP, dioxan, THF va c4c dung méi tuong tu. Trong mét truong hop, phan
ng tao ra hop chét c6 cong thirc (I11) 13 hop chét 3. Trong trudng hop khéc, phan ung
tao ra hop chit c6 cong thirc (I11) 1a hop chét 3-A. Trong truong hop khéc trong d6 R 1a
H, phan tng tao ra hgp chét 1.

Puoc du dinh ndm trong pham vi ctia hgp chét c6 cong thirc (I11) 1a c4c hgp chit
este 12 tién chit ctia hop chit 1. Vi du vé céc este nhu vdy bao gdm va khong chi gidi
han & céc este metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, isoamyl, pentyl,
hexyl, heptyl, octyl, nonyl, terpenyl, bornyl, alyl, linalyl va/hodc geranyl.

Nhém este trong hop chét ¢é cong thirc (IIT) dwgce thily phén bing céch st dung
axit thich hop bét ky bao gbm va khong chi gidi han & cac axit axetic, trifloaxetic,

sulfuric, nitric, phosphoric, clohydric hodc axit bromhydric d& tao ra hop chét 1.

Hop chét 1 sau d6 dugc chuyén dbi thanh mubi. Trong mot trudng hgp, hop chét
1 dugc khudy trong dung dich nudc natri hydroxit dé tao ra hop chat 4. Trong mot sb
trwong hop, hop chét 4 12 hop chét dang da hinh tinh thé dugc dic trung boi cac dinh tai
4,90, 9,83 va 25,29°20:£0,1°20. Theo mot sb trudng hop, hop chit 4 12 hop chét dang da
hinh tinh thé A. Theo trudng hop khac, hop chét 1 dugc khudy trong dung dich nudc
kali hydroxit, lithi hydroxit, xesi hydroxit hodc dung dich bazo thich hop khéc bat ky dé

tao ra hop chét c6 cong thirc (I) trong do R 13 ion déi. Theo mdt sd trudng hop nhu vy,
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ruou (vi du, metanol, etanol, isopropanol) dugc st dung lam dE‘)ng dung moi cho budce

phén @ng bao gdm viéc chuyén ddi hop chét 1 thanh mudi.

Dung dich nu6c ciia hop chit 4 (hogc hop chét c6 cong thuce (I) trong d6 R 14 ion
d6i) dugc axit héa st dung axit thich hgp nhu axit bromhydric. Cac axit khéc thich hop
cho budc nay bao gdm va khong chi giéi han & cac axit axetic, trifloaxetic, sulfuric,
nitric, phosphoric, axit clohydric va axit twong tu. Hén hop dugc chiét bing dung médi
hitu co thich hgp nhu etyl axetat. Cac dung moi khéc thich hop @& chiét bao gbém va
khong chi gi¢i han & diclometan, tert butyl metyl ete, tert-butanol va dung mdi tuong
tir. Hop chit 1 sau d6 tity ¥ duoc két tinh lai tir EtOAc. Theo mdt sé truong hep, hop
chét 1 duoc két tinh lai tir etyl axetat va st dung cac n-heptan lam dung méi nguge dbi.
Cén hiéu ring, dung mdi thich hgp khac bét ky hoic td hop clia cdc dung mdi c6 thé
duge sir dung dé két tinh lai hop chét 1.

Theo mét s trudng hop, hop chét 1 1a hop chét dang da hinh tinh thé duoc dic
trung béi cac dinh tai 10,32, 18,84 va 20,75°26+0,1°20. Theo mot s6 trudng hop, hop
chét 113 hop chit dang da hinh tinh thé 1. Theo truong hop khéc, hop chét 1 12 hop chét
dang da hinh tinh thé duogc dic trung bdi cac dinh tai 10,46, 18,76 va 19,83°26+0,1°26.
Theo mdt sb trudng hop, hop chét 1 1a hop chét dang da hinh tinh thé 2.

Téng hop hop chét 11 — phuong phép thi nhét

Theo mot truong hop minh hoa, vig¢e tbng hop hop chét 11 nhu mé ta trong so dd

1 duoc thuc hién béng céach sir dung trinh ty phan ing dugc md ta trong so dd 2.
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So db 2
i H
1. PArC, °
D__ NO2 etanol hodc NH, HO
MgBr OO HNOs OO metanol @
NiCla(dppp)). DCM hodc 2. axit oxa!r O
Br THF 2 1,2-DCB
A
6 B g A 8-A
H, HCI
oy
Hy HCI HN-NH ,(f,‘l‘NH
csC, Nes N eSS NN 7SS
KOH OO HN—NH, NaOH
0 "o U
hogc A nude
toluen 9 A 13 A 11

Khéi ddu bang 1-bromonaphtalen, phan Gng véi chét phan tmg Grignard thich
hop tao ra hop chit 6.

Hop chit 11 sau d6 dugc diéu ché bang quy trinh (Quy trinh 6) bao gbm budc:
(11-i) cho hop chét 7 tiép xuc véi hydro, paladi trén than, trong mdt hodc nhiéu dung
mdi thich hop dé tao ra hop chét c6 cong thirc:

NH,

/\ (Hop chét 8);
(11-ii) cho hop chét 8 tiép xiic véi axit oxalic dé tao ra mudi oxalat ciia hop chét 8;

(11-iii) cho mudi oxalat ciia hop chét 8 & budce (11-1) tiép xtic v&i bazo, thiophosgen va
dung mbi va khuy hdn hop & nhiét do thap hon nhiét d¢ trong phong dé tao ra hop chét
¢ cong thuc:

NCS

£\ (Hop chit 9);
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(11-iv) cho hop chit 9 & budc (11-iii) tiép xtic v6i aminoguanidin hydroclorua va bazo

va dung moi dé tao ra hop chét c6 cong thirc:

NH, HCI
HN
HN-NH

HN S

/\ (Hop chét 13); va

(11-v) cho hop chit 13 & budc (11-iv) tiép xutc véi bazo, nuéc va dung moi dé tao ra

hop chét 11.

Sang ché mo ta hop chét 9, dugc diéu ché bing quy trinh 6 mo ta trén day. Sang
ché md ta hop chét 11, dugc diéu ché bing quy trinh 6 mo ta trén day. Sang ché mo ta

hop chét 13, dugc diéu ché bang quy trinh 6 mo ta trén day.

Theo mot truong hop, dung mdi thich hop dé sir dung & bude (11-i) ciia quy trinh
6 mo ta trén dy 1a metanol, etanol hodc diclobenzen hodc hdn hop bit ky ciia cac dung
moi ndy. Theo mot trudng hop, dung moi thich hop dé sir dung & budc (11-i) cia quy
trinh 6 12 metanol. Theo trudng hgp khac, dung mdi thich hop dé st dung & budc (11-i)
ctia quy trinh 6 14 etanol. Cac dung moi thay thé vi du nhu THF ciing dugc du dinh nim

trong pham vi ctia cac trudng hop trinh bay trong ban mo ta nay.

Ban mb ta ciing boc 16 viéc sir dung céc axit khac va/hodc cac muodi axit & budc
(11-ii) va (11-iii) chia quy trinh 6 mo ta trén déy, bao gom va khong chi giéi han & viéc
str dung axit xitric, axit tartaric, axit axetic, axit clohydric va axit trong tir d€ dicu ché

cac mubi axit tuong tng cta hgp chét 8.

Theo mdt trudng hop, dung moi thich hgp dé str dung & budc (11-iii) cia quy
trinh 6 1a toluen. Theo truong hop khac, dung mdi thich hgp dé str dung & bude (11-iii)
clia quy trinh 6 1a diclobenzen, diclometan, Xylen hodc dung moi thich hop khéc bét ky.
Trong mot s trudmg hop, hdn hop phan img & budc (11-iii) clia quy trinh 6 dugc khudy
& nhiét d6 ndm trong khoang tir 0°C dén 10°C, tir 5°C dén 15°C hofc tir 5°C dén 25°C.
Trong mdt sd trudmg hop, hdn hop phan ing & bude (11-iii) cia quy trinh 6 dugc khudy
& nhiét d6 5°C. Trong mot s6 truong hop, hdn hop phan tng ¢ bude (11-iii) cta quy
trinh 6 dwoc khudy & nhiét do trong phong.
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Theo céac truong hop khéc, bazo thich hgp cho phan ing & bude (11-iii) cua quy
trinh 6 dugc chon tir kali hydroxit, natri hydroxit, lithi hydroxit, kali cacbonat, xesi
cacbonat, kali phosphat hodc bazo thich hgp khac bét ky. Theo mét sé trudng hop, bazo
thich hop cho phéan (ng & budce (11-iii) ctia quy trinh 6 1a kali hydroxit.

Theo cdc trudng hop khac, bazo thich hgp cho phan tng & budce (11-iv) cia quy
trinh 6 14 bazo hitu co hodc vd co. Vi du khong gioi han bao gém trietylamin, diisopropyl
amin, diisopropyletyl amin, kali hydroxit, natri hydroxit, lithi hydroxit, kali cacbonat,
xesi cacbonat, kali phosphat hodc bazo thich hop khac bét ky. Theo mét trudng hop,
phéan tmg & budc (11-iv) cla quy trinh 6 mo ta trén ddy duoc thuc hién véi sy co mét
cua diisopropyletyl amin (DIEA) hodc natri hydroxit. Dung mo6i thich hop bét ky dugc
chon cho phan tng & budc (11-iv) ciia quy trinh 6 bao gdm, vi du, DMF, THF,
axetonitril, dioxan, NMP hoic cic dung mdi tuong tu. Theo mdt trudng hop, phan ing

& bude (11-iv) cha quy trinh 6 duge thuc hién trong DMF.

Theo mot trudng hop, dung moi thich hop dé sir dung & budc (11-v) cha quy trinh
6 1a DMF. Theo truong hop khéac, dung mdi thich hop dé sir dung & bude (11-v) clia quy
trinh 6 14 toluen, diclobenzen, xylen, NMP, axetonitril, dioxan hodc dung mdi thich hop
khac bit ky. Theo céc truong hop khac, bazo thich hgp cho phan ing & budce (11-v) cia
quy trinh 6 dugc chon tir kali hydroxit, natri hydroxit, lithi hydroxit, kali cacbonat, xesi
cacbonat, kali phosphat hodc bazo thich hgp khac bat ky. Theo mot s truong hop, bazo
thich hop cho phan ttng & budce (11-v) clia quy trinh 6 la natri hydroxit.

Téng hop hop chit 11 — phuong phap thir hai

Theo trudng hop khéc, viéc trinh tdng hop hop chét 11 md ta trong so d6 1 dugc

thuc hién bang céach sir dung trinh tu phan ng dugc md ta trong so do 3.
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Sodo3
NO, 1. Hydrazin NHz «HCI
[>—mg8r HNO, hydrat, metanol
——————— At el T—————
[NICly{dppp)]. CO DCM hoic OO 2. HC, 06
Br THF A 1,2-0CB MTBE
6 A 7 A 8-B
j\ j\ NH, HO!
07 “NH NH, HCI 2
1. Boc,0, HCL, 2 eSO, NCS HN
etanol. NEt3 OO Etanol OO KOH OO HN~NH,
2, MTBE bCM DMEF
hodc
A A toluen A
14 8-B
NH, HC)
HN
HN=NH /E—gl
HN)§S HaNT Sy 8
NaOH
0 o QO
nudc
AT AR

Khoi diu bang 1-bromonaphtalen, phan tmg véi chét phan tng Grignard thich
hop tao ra hop chit 6.

Hop chét 11 sau d6 dugc diéu ché bang quy trinh (Quy trinh 7) bao gbm budrc:
(11-i-A) cho hop chét 7 tiép xuc vé6i hydrazin hydrat va dung moéi dé tao ra hop chét c6
cong thuc:

NH,

/N (Hop chét 8);
(11-ii-A) cho hop chit 8 tiép xtc v6i axit clohydric va dung mdi dé tao ra mudi
hydroclorua cuia hgp chit 8;
(11-iii-A) bao vé nhém amin trong mubdi & bude (11-ii-A) dé tao ra hop chét c6 cong

thirc:
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/\ (Hop chét 14);
(11-iv-A) cho hop chét 14 tiép xuc véi axit clohydric va etanol dé tao ra mudi
hydroclorua cia hgp chét 8;
(11-v-A) cho mudi hydroclorua ctia hgp chét 8 & bude (11-iv-A) tiép xtc véi bazo,
thiophosgen va dung mdi dé tao ra hop chét c6 cong thirc:
NCS

/N (Hop chét 9);
(11-vi-A) cho hop chit 9 & bude (11-v-A) tiép xiic v6i aminoguanidin hydroclorua, bazo
va dung mdi dé tao ra hop chét c6 cong thirc:

NH, HCI

HN
HN—NH

HN™ S

A\ (Hop chét 13); va
(11-vii-A) cho hop chit 13 & budc (11-vi-A) tiép xuc v6i bazo, nude va dung méi dé
tao ra hgp chét 11,

Sang ché mb ta hop chét 9, duoc diéu ché bang quy trinh 7 mo ta trén ddy. Séng
ché mé ta hop chét 11, dugc didu ché bang quy trinh 7 mo ta trén day. Séng ché mb ta
hop chét 13, dugc didu ché bing quy trinh 7 mo ta trén day. Séng ché mo ta hop chét
14, dugc didu ché bang quy trinh 7 md ta trén déy.

Sang ché mé ta mudi hydro clorua ctia hgp chit 8, c6 thé thu dugc bang quy trinh

7 mo ta trén day va c6 cong thiec:
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NH, «HCl

/\ (Hop chét 8-B).

Theo mot trudng hop, dung méi thich hop dé sir dung & budc (11-i-A) cia quy
trinh 7 mo ta trén ddy 1a metanol, etanol hodc diclobenzen hodc h&n hop bét ky cua cac
dung mdi nay. Theo mot truong hop, dung mai thich hop dé sir dung & bude (11-i-A)
cia quy trinh 7 12 metanol. Theo truong hop khéc, dung moi thich hop dé st dung &
buéc (11-i-A) ctia quy trinh 7 1a etanol. Cac dung mdi thay thé vi du nhu THF ciing

dugc trinh bay trong ban mo ta nay.

Ban md ta boc 10 viéc st dung céc axit khac va/hodc cac muébi axit & bude (11-
ii-A), (11-iii-A) va (11-v-A) cia quy trinh 7 md ta trén day, bao gdm va khéng chi giéi
han & viée sir dung axit xitric, axit tartaric, axit axetic, axit clohydric va axit tuong tu dé
didu ché cac mudi axit twong tmg ciia hop chit 8. Ban md ta cling bdc 16 viée st dung
dung moi thich hgp & bude (11-ii-A) cta quy trinh 7 bao gbébm THF, dioxan, dietyl ete,
mety tert butyl ete (MTBE) hodc dung méi twong tu. Theo mét trudng hop, dung moi
str dung & bude (11-ii-A) cla quy trinh 7 la MTBE.

Theo mot truong hop, nhém bao vé st dung & bude (11-iii-A) cla quy trinh 7 1a
tert butyloxy cacbonyl. Nhém bao vé amin thich hgp khac bét ky ¢o thé dugc sir dung.
Theo mdt trudng hop, phan tng & budce (11-iii-A) ctia quy trinh 7 dugc thuc hién véi su
c6 mit cia Butyloxycacbonyl anhydrit, etanol, trietyl amin va MTBE d& tao ra hop chit
14.

Theo mdt truomg hop, dung méi thich hgp dé st dung & bude (11-v-A) cua quy
trinh 7 1a diclometan. Theo truong hop khac, dung mdi thich hop dé sir dung & budc
(11-v-A) ciia quy trinh 7 14 toluen, diclobenzen, xylen hodc dung moéi thich hgp khéc
bét ky. Trong mot sd trudong hop, hdn hop phan tmg & bude (11-v-A) cla quy trinh 7
duoc khudy & nhiét 4o nim trong khoang tir 0°C dén 10°C, tir 5°C dén 15°C hogc tir
5°C dén 25°C. Trong mdt s6 truomg hop, hdn hop phan ing & bude (11-v-A) cla quy
trinh 7 dugc khudy & nhiét d§ 5°C. Trong mot s trudmg hop, hdn hop phén tng & bude
(11-v-A) cia quy trinh 7 dugc khudy & nhiét d¢ trong phong.
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Theo cac truong hop khac, bazo thich hgp cho phan tng & budc (11-v-A) cua
quy trinh 7 dugc chon tir kali hydroxit, natri hydroxit, lithi hydroxit, kali cacbonat, xesi
cacbonat, kali phosphat hoéc bazo thich hgp khac bét ky. Theo mét sb trudng hop, bazo
thich hop cho phéan tng & bude (11-v-A) ciia quy trinh 7 1a kali hydroxit.

Theo cac trudng hop khéc, bazo thich hgp cho phan ung & buéce (11-vi-A) cla
quy trinh 7 1a bazo hitu co hodc v co. Vi du khong gidi han bao gbm trietylamin,
diisopropyl amin, diisopropyletyl amin, kali hydroxit, natri hydroxit, lithi hydroxit, kali
cacbonat, xesi cacbonat, kali phosphat hodc bazo thich hgp khac bét ky. Theo mot
trudng hop, phan tmg cia budce (11-vi-A) cia quy trinh 7 md ta trén ddy duge thuc hién
véi su c6 mit cua diisopropyletyl amin (DIEA) hodc natri hydroxit. Dung méi thich hop
bét ky duge chon cho phan tmg & bude (11-vi-A) clia quy trinh 7 bao gdm, vi du, DMF,
THF, axetonitril, dioxan, NMP hoic dung mdi tuong ty. Theo mdt trudng hop, phan
tmg & budce (11-vi-A) ctia quy trinh 7 duge thuc hién trong DMF.

Theo mot trudng hop, dung mdi thich hop dé sir dung & buéce (11-vii-A) clia quy
trinh 7 13 DMF. Theo trudng hop khac, dung moi thich hop dé sir dung & budce (11-vii-
A) cua quy trinh 7 1a toluen, diclobenzen, xylen, NMP, axetonitril, dioxan hodc dung
moi thich hop khéc bét ky. Theo cac trudng hop khéc, bazo thich hgp cho phén ing &
bude (11-vii-A) ctia quy trinh 7 duge chon tir kali hydroxit, natri hydroxit, lithi hydroxit,
kali cacbonat, xesi cacbonat, kali phosphat hodc bazo thich hop khac bét ky. Theo mdt
sb truong hop, bazo thich hgp cho phan tng & bude (11-vii-A) cla quy trinh 7 1a natri
hydroxit.

Han ché & céc thu nghiém ban dau

Chudi phan (g duoc md ta trong so dd 1 doi héi viéc sir dung dong (I1) bromua,
hop chéit ndy tao ra chét phé thai va doi hoi chi phi bd sung dé loai bo chat thai. Trd ngai
nita ciia phuong thire nay 12 & chd, hop chit 1 dugc tich hai 1dn dé dat t6i murc tinh khiét
mong mudn.

Ngoai ra, qua trinh tdng hop hop chit 11 doi hdi mot chudi cac bude dai nhu mod
ta trong so db 2 va so dd 3 trén ddy va viéc sir dung aminoguanidin hydroclorua. Viéc
loai bd hop chét 13 ciing doi héi cac bude tinh ché bd sung. Ngoai ra, nhu dugc thé hién
& so dd 3, hop chit 8-B dugc tach hai 14n nhim d& dat t6i mic tinh khiét mong mubn

ctia hop chét 11.

- 45 -



213831
Céc quy trinh cai tién

Pé tranh c4c han ché clia phwong thirc mo ta trén ddy va & cac so dd tir 1 dén 3,
cac phuong thire lua chon khéc dé tdng hgp hop chét c6 cong thirc (I), bao gdm hop chét
1 va hop chét 4 dugc khao sat. Cac phuong thirc cai tién mo ta dudi day c6 mot sd tién
loi. C4c phuong thirc cai tién giam b6t duge s6 lugng céc budc cin thiét trong san xuat
hop chét c6 cong thire (I), bao gbm hop chit 1 hoic hop chét 4. Cac quy trinh cii tién
cho phép tinh ché d& dang hon dbi véi cac hop chét dich va khong doi hoi viée tach
trung 1dp cung hgp chit. Cac quy trinh cai tién khéng can sir dung aminoguanidin
hydroclorua va cdc budc tinh ché bd sung sau d6 doi hoi dé loai bd hop chét 13. Ngoai
ra, cac quy trinh cai tién mo ta duéi day ciing khong can sir dung céc héa chit &n mon
va giam bét chat thai nhu cht thai tir phan tmg cua ddng bromua nhu duge md ta trong
so do 1 trén day.

Do d6, mdt sd quy trinh méi @8 tdng hop hop chét c6 cong thire (1), bao gbm hop
chét 1 va hop chit 4, duoc thiét k& nhu mo ta dudi ddy va trong phan ban chat ky thudt
cta sang ché. Vin dé cai tién & quy trinh méi d6 1a viéc sir dung hop chét c6 cong thirc
(IT) 1am hop chét trung gian dé téng hop hop chét c6 cdng thire (I). Vén dé cai tién bo
sung & quy trinh méi d6 1a viéc sir dung formyl hydrazin, thay cho aminoguanidin, dé
tdng hop triazol. Viéc stt dung formyl hydrazin tranh dugc su tao ra cac semicarbazit
nhu hop chét 13 ctia quy trinh cii va giam bét cac budce tinh ché cAn thiét dé loai bé cac

hop chit trung gian semicarbazit nhu hop chét 13 cua quy trinh ci.
Téng hop hop chét c6 cong thire (1)

Theo mdt phuong an, so dd 4 dudi ddy mo ta qud trinh tbng hop minh hoa hop

chét c6 cong thirc (ID).
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So db 4
NO; NH, NCS
0 — U — 0 — 0
2 6 ~ ol )
° - - N-N
H:NTQS EN&S" ,N\ S/\“;O\R
— 0 — g0 —— C
A 10 AN B cong thire (1)

Theo mét s6 phurong 4n, séng ché dé xuét quy trinh dé tbng hop hop chét c6 cong
thirc (IT). Theo mdt s phuong 4n, hgp chét 6 dugc chuyén dbi thanh hop cht ¢6 cong
thire (I1) (vi dy, hop cht 2). Theo mot s phuong an, hop chét 6 dugc chuyén ddi thanh
hop chét 7. Theo mdt s& phuong 4n, hop chét 7 duoc chuyén déi thanh hop cht 8. Theo
cac phurong an khac va phuong an bd sung, hop chét 8 dugc chuyén ddi thanh hop chét
9. Theo cac phuong an khac va phuong an b sung, hop chit 9 duoc chuyén ddi thanh
hop chét 10. Theo cdc phuong én khéc hodc phuong 4n bd sung, hop chét 10 dugc
chuyén ddi thanh hop chét 5. Theo mét sé phuong 4n, hop chit 5 dugc chuyén dbi thanh
hop chét c6 cong thirc (ID).

Theo mdt sé phwong 4n, hop chét 6 dugc chuyén ddi thanh hop chét 7 véi su co
mit ciia mot hodc nhiéu chét nitro hoa. Vi du khong han ché vé chét nitro hoa thich hop
bao gém HNO;, HNO; véi axit (vi du, H2SOs4), NH4NOs/axit trifloaxetic, isoamyl
nitrat/BF3*Et;O,  isoamyl nitrat/TfOH, Cu(NO3)/TFAA, AgNO3;/THO  va
Hg(NO3)2/HNO3. Dung mo6i thich hop bat ky dugc sir dung cho phan mg nitro héa.
Theo mot s& phuong an, dung mdi thich hop sir dung cho phan tng 13 halobenzen (vi

du, 1,2-diclobenzen), toluen, nudc, chét l6ng ion hodc hdn hop cuia céc dung mdi ndy.

Theo mot sb phuong én, hop chét 7 dugc khir dé tao ra hop chét 8 vé6i sy c6 mit
ctia mot hogc nhiu chét khir. Theo mot sb phuong 4n, chét khir thich hgp bao gdm
paladi (vi dy, paladi trén cacbon, paladi 5% trén cacbon, paladi 10% trén cacbon, paladi
trén bari sulfat, paladi clorua trén cacbon), platin oxit, niken Raney, st kim loai trong

axit axetic (vi du, Fe/HCI trong dung dich nuéc etanol), FeCly/HCI, thiéc (IT) clorua
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trong axit, kém kim loai, natri dithionit, lithi nhom hydrua, diisobutylnhom hydrua, si€u
hydrua, samari diiodua, samari kim loai (vi dy, Sm (4 duong lugng)/NH4Cl trong
metanol), natri sulfua (vi dy, natri sulfua/NH4Cl trong dung dich nuéc NH4OH), hydro
sulfua/bazo, titan (III) clorua hodc phuong phap khir thich hgp khéac b4t ky. Dung moi
thich hop bét ky ¢6 thé dugc sir dung cho phuong phap khir. Theo mét sb phuong 4n,
dung mdi 1a nudc, axetonitril, DMF, THF, toluen, xylen, dioxan, butanol, metanol,
etanol, dietyl ete, axeton, hexan, pentan, heptan, etyl axetat, diclometan, dicloetan,

diclobenzen, NMP hoic hdn hop cla cac dung mdi nay.

Theo mdt phuong 4n, hop chét 8 chira nhém amino, tiry y dugc chuyén ddi thanh
mudi axit. Vi du khéng han ché v& cac axit c6 thé duge sir dung dé tbng hop mudi axit
cua hop chét 8 bao gém axit oxalic, axit tartaric, axit xitric, axit formic, axit malonic,
axit maleic, axit adipic, axit formic, axit cloaxetic, axit dicloaxetic, axit tricloaxetic, axit
trifloaxetic, axit benzoic, axit clohydric hodc axit thich hop khac b4t ky. Theo mét sb

phuong an, amin tu do cta hop chét 8 duoc st dung trong cac budc khac.

Theo mét sé phuong 4n, hop chét 8 dugc chuyén ddi thanh hop chét 9 véi sur co
mit cta chit phan img chuyén thionyl. Theo mot sé phuong 4n, chit phan ung chuyén
thionyl 1a thiophosgen. Theo mot sd phuong 4n, hop chét 8 hodic mudi axit ctia né duge
chuyén déi thanh thioisoxyanat vi sy c6 mit ctia thiophosgen va bazo thich hgp. Theo
mot sb phuong 4n, bazo 12 kali bicacbonat, kali cacbonat, kali axetat, kali hydroxit, natri
axetat, natri benzoat, natri bicacbonat, natri cacbonat, natri hydroxit, natri metasilicat,
natri sesquicacbonat, trinatri phosphat, canxi cacbonat, canxi hydroxit, st (II) hydroxit,
lithi hydroxit, bari hydroxit, xesi hydroxit, stronti hydroxit, rubidi hydroxit, xesi
cacbonat, kali t-butoxit hodc kali phosphat. Theo mot s6 phuong 4n, bazo 14 butyl lithi,
lithi diisopropylamit, lithi dietylamit, natri amit, natri hydrua, natri lithi
bis(trimetylsilyl)amit, lithi bis(trimetylsilyl)amit. Theo phuong an khac, bazo la
amoniac, trietylamin, propylamin, metylamin, dimetylamin, trimetylamin,
metyldietylamin, diisopropyletylamin, anilin, piperidin, pyridin, 1,8-diazabixyclo
[5,4,0]undec-7-en (DBU) hodc pyrolidin. Dung mdi thich hop bét ky ¢6 thé dugc sir

dung dé chuyén ddi phan Gng cong i nhan.

Theo mot sb phuong én, chit phan ung chuyén thionyl 1a cacbon disulfit, natri
thioxyanat, thiocacbonyl diimidazol, kali thioxyant, k€m thioxyanat, bac thioxyant hodc

amoni thioxyanat. Trong mot sé tinh huéng, hop chit 8 hoc mudi cia hop chét nay
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duoc chuyén dbi thanh thioisoxyanat véi sy ¢6 mit cua cacbon disulfit (CSz). Theo céc
phuong 4n khac hodc phuong an bd sung, phan tng bao gbm thém dung dich nuéc
NH4OH, tiép theo bing cach bd sung chi nitrat (Pb(NO3)2). Theo cac phuong 4n khéc,
phan tmg ctia hop chét 8 hoic muéi axit ciia né va CSz con bao gdm bazo va dung méi
(vi dy, THF) tiép theo boi TsCl. Theo cac phuong an khéc, hop chit 8 hodc mudi axit
cua nod (vi dy, hop chét 8-A), duoc chuyén dbi thanh thioisoxyanat véi sy c6 mit cua
thiocacbonyl diimidazol va dung méi (vi du, DMF). Theo phuong 4n khac, hop chét 8
hogc mubi cia hop chat nay, duge chuyén dbi thanh thioisoxyanat v&i sy c6 mit clia
thioxyanat (vi dy, natri thioxyanat). Theo mot s6 phuong 4n, phan tng cta hop chit 8
véi thioxyanat (vi du, natri thioxyanat) tao ra hop chét trung gian thioure. Theo céc
phuong an khac hodc phuong an bd sung, viéc loai bd amoniac ra khéi hop chit trung
gian thioure tao ra hgp chit 9. Theo mot sé phuong 4n, hop chét trung gian thioure dugc
gia nhiét t&i nhiét do cao (vi dy, 100°C, 110°C, 120°C, 130°C, 140°C, 150°C, 160°C,
170°C, 180°C, 190°C hogic 200°C) dé tao ra hgp chit 9. Theo mét sb phuong 4n, dung
moi st dung dé chuyén d6i hop chét 8 thanh hop chét 9 13 axetonitril, DMF, THF, toluen,
xylen, dioxan, butanol, metanol, etanol, dietyl ete, axeton, hexan, pentan, heptan, etyl

axetat, diclometan, dicloetan, diclobenzen, NMP hodc hdn hop cua céc dung moi nay.

Theo mdt sé phuong &n, hop chat 9 dugc chuyén déi thanh hop chét 10 voi sy c6
mit cta chit 4i nhan. Theo mot s& phuong 4n, chét 4i nhan 1a formyl hydrazin. Dung
mdi thich hop bét ky c6 thé duge st dung dé chuyén dbi phan tmg cdng ai nhan. Theo
mot sb phuong 4n, dung mdi 1a nuéc, axetonitril, DMF, THF, toluen, xylen, dioxan,
butanol, metanol, etanol, dietyl ete, axeton, hexan, pentan, heptan, etyl axetat,

diclometan, dicloetan, diclobenzen, NMP hodac hdn hop cua cac dung mdi nay.

Theo mot sb phuong an, hgp chét 10 dugc khép vong dé tao ra hop chét 5 véi sy
c6 mit ctia mot hodc nhiéu bazo. Bazo thich hop bét ky c6 thé dugce sir dung trong phan
g déng vong. Theo mot sb phuong 4n, bazo 13 kali bicacbonat, kali cacbonat, kali
axetat, kali hydroxit, natri axetat, natri benzoat, natri bicacbonat, natri cacbonat, natri
hydroxit, natri metasilicat, natri sesquicacbonat, trinatri phosphat, canxi cacbonat, canxi
hydroxit, st (I1) hydroxit, lithi hydroxit, bari hydroxit, xesi hydroxit, stronti hydroxit,
rubidi hydroxit, xesi cacbonat, kali t-butoxit hodc kali phosphat. Theo mot s6 phuong
4n, bazo 13 butyl lithi, lithi diisopropylamit, lithi dietylamit, natri amit, natri hydrua,

natri lithi bis(trimetylsilyl)amit, lithi bis(trimetylsilyl)amit. Theo phuong an khac, bazo
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1d amoniac, trietylamin, propylamin, metylamin, dimetylamin, trimetylamin,
metyldietylamin, diisopropyletylamin, anilin, piperidin, pyridin, 1,8-diazabixyclo
[5,4,0]undec-7-en (DBU) hodc pyrolidin. Dung mdi thich hgp bt ky ¢6 thé dugc st
dung @& chuyén dbi phan tmg cong 4i nhan. Theo mot s& phuong 4n, dung méi 13 nudc,
axetonitril, DMF, THF, toluen, xylen, dioxan, butanol, metanol, etanol, dietyl ete,
axeton, hexan, pentan, heptan, etyl axetat, diclometan, dicloetan, diclobenzen, NMP

hodc hon hgp cla cidc dung moi nay.

Theo mot sb phuong 4n, hop chat 5 trai qua phan Ung thé 4i nhan dé tao ra hop

chét c6 cong thirc (IT) véi su c6 mit cua hop chét va dién tir. Theo mot ) phuong an,

hop chit wa dién tir c6 cong thic XJ\O/R. Theo mdt sé phwong 4n, X 1a nhom rdi
chuyén. Theo mdt ) phuong 4n, X 1a halo (vi du, brom, i6t hodc clo), tosylat, mesylat,
besylat, triflat, nonaflat, flosulfonat hodc OH. Theo mdt s6 phuong 4n, R 14 alkyl. Theo
phuong 4n khéc, R 1& Ciaoalkyl, Ci.10 alkyl, Ci-¢ alkyl hodc Ci.3 alkyl. Theo mot s6
phuong 4n, R 1a metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, isoamyl,
pentyl, hexyl, heptyl, octyl, nonyl, terpenyl, bornyl, alyl, linalyl, va/hodc geranyl ete.
Theo mot sb phuong 4n, R 1a H. Dung méi thich hop bét ky c6 thé dugc sir dung dé
chuyén ddi phan ting thé 4i nhan. Theo mot s6 phuong 4n, dung méi 13 nudc, axetonitril,
DMTF, THF, toluen, xylen, dioxan, butanol, metanol, etanol, dietyl ete, axeton, hexan,
pentan, heptan, etyl axetat, diclometan, dicloetan, diclobenzen, NMP hodc hdn hop cla

cac dung moi nay.

Theo mot sb phuong an vé quy trinh thao luén trén ddy (So dd 4), cac hop chét
hodc hop chét trung gian dugc tch va sir dung trong cac bude téng hop tiép theo khong
c4n bét ky budc tinh ché nao khac. Theo mot sé phuong 4n, cac hop chit hoiic hop chit
trung gian (vi dy, hop chit 7, 8, 9, 10, 5 hodc hop chét ¢6 cong thire IT) duge st dung
khong can cac budc tach hodc tinh ché hop chét trung gian. Theo mot s6 phuong 4n, cac
hop chét hoic hop chét trung gian dugc tinh ché truée khi st dung cho cc bude tbng
hop khac. Theo mot s& phuong 4n, cac hop chit hodic hop chét trung gian dugc tinh ché
bang phuong phap két tinh. Theo mot sé phuong an, cac hop chét hodc hop chét trung
gian dugc tinh ché bang phuong phép chung c4t, phuong phap sic ky cot, phuong phép
sic ky dao pha, phuong phap sic ky 16p méng diéu ché hodc sy phdi hop gilta cac
phuong phép nay.
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Theo phuong 4n khéc, so d6 5 dudi ¢y mé ta qua trinh tbng hop minh hoa khéc
d6i v6i hop chét ¢ cong thire (I1).

Sodo s
H
° 0
1. H, PdIC,
NO2 1.2*505 NHZ HO NCS
OO HNO; OO MeOH 1. KOH
m—— e —— —— >
1,2-DCB 2. axit oxalic OO 2.CSCly OO
nudc
/\ /\ /\ /\

6 7 8-A

9
DR TR s WS S s 2

HN N
HN=NH, KHCO, Cong thire (1IV) OO
DMF Oe DMF, OO DMF
nuéc
A 10 A 5 A Céng thirc (1)

Tham khao so dd 5 md ta trén ddy, khéi diu bang hop chét 6, phan tmg nitro héa
tao ra hop chét 7. Nhém nitro & hop chit 7 dugc khir thanh amin (Hop chét 8) sir dung
phuong phéap khtr thich hop bét ky. Theo mot phuong 4n, phan tmg khir dugc thyc hién
nh& st dung khi hydro va paladi trén than, v6i sw ¢6 mit ctia dung méi thich hop. Theo
mot sb phuong 4n, lugng xic tac cua paladi dugc st dung (vi du, 0,001%, 0,005%,
0,01%, 0,02%, 0,05%, 0,1%, 0,2%, 0,5%, 1%, 2%, 3%, 4%, 5% hogc 10%). Theo mét
sd phuong 4n, lugng hop thire cua paladi trén than duge st dyng. Theo mot phuong an,
dung mdi thich hgp cho qua trinh hydro hda xuc tac dugce chon tir metanol, etanol, tert-

butanol, THF, diclobenzen hozic hdn hgp bét ky cua cac dung méi ndy.

Theo mot phuong an, hop chit 8 chira nhém amino, dugc chuyén ddi thanh mudi
axit (vi du, mudi oxalat). Theo mdt phuong an, muébi axit cia amin (Hop chat 8) dugc

str dung trong céc budc khac (vi dy, nhu dugc thé hién trong so dd 5).

Theo mot phuong an, nhu duge thé hién trong so d6 5, hop chét 8 hodc mubi axit
cta né (vi du, hgp chét 8-A) dugc chuyén dbi thanh thioisoxyanat (Hop chét 9) véi su
c6 mit cua thiophosgen va bazo thich hgp. Theo mot sé phwong 4n nhu vy, dung moi
thich hop dé tdng hop hop chét 9 tir hop chét 8 hoge mudi ciia hop chét ndy 1a toluen.
Theo phurong 4n khac, dung moi thich hop dé tdng hop hop chét 9 tir hop chét 8 hoic
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mudi cia hop chét nay, theo so dd 4, 1a diclobenzen, xylen, diclometan hodc dung mdi
thich hop khéc bat ky. Trong mot sd truomg hop, hdn hop phan tng dugc khudy & nhiét
d5 ndm trong khoang tir 0°C dén 10°C, tir 5°C dén 15°C hoic tir 5°C dén 25°C. Trong
mdt sd trudng hop, hdn hop phan tmg dugc khudy & nhiét d6 ndm trong khoang tir 5 dén
100°C. Trong mét sd trudng hop, hdn hgp phan tmg dugce khudy & nhiét d¢ 5°C. Trong
mdt sb trudng hop, hdn hop phan tng dugc khudy & nhiét do trong phong. Theo cac
phuong an khéc, bazo thich hop dé tdng hop hop chét 9 tir hop chit 8 hogc mudi ciia
hop chét ndy dugc chon tir kali hydroxit, natri hydroxit, lithi hydroxit, kali cacbonat,
xesi cacbonat, kali phosphat hodc bazo thich hgp khac bat ky. Theo mdt s& phuong an,
bazo thich hop dé téng hop hop chét 9 tir hop chét 8 hodc mudi ciia hop chat nay 1a kali
hydroxit.

Theo phuong an khac, bazo tu do cua hop chit 8 dwoc chuyén dbi thanh hop chét
thioisoxyanat c6 cdng thirc 9 véi sy ¢ mit cia natri thioxyanat va nuéc. Theo mot
phuong 4n, dung mdi sir dyng trong phan ng la butanol, etanol, nudc, axetonitril,
dioxan, toluen, xylen, DCB, DMF, NMP hodc dung mdi thich hgp khac bét ky. Theo
mdt phuong an, hdn hop phan img dugc khudy & nhiét do t6i thiéu 1a 100°C, 110°C,
120°C, 130°C, 140°C hodc 150°C. Theo mot s6 phuong 4n cu thé, phan tng clia bazo
tu do cua hop chit 8 véi natri thioxyanat duge thuc hién véi s ¢6 mit clia nude va
xylen & nhiét do i thidu 1a 130°C. Ciing dugc du dinh ndm trong pham vi cta cdc
phuong 4n trinh bay trong ban md ta nay 1a viéc s dung cac thioxyant khac nhu kali
thioxyant, kém thioxyanat, bac thioxyant, amoni thioxyanat hodc cac chét phan tng

thich hgp khéc.

Hop chiét thioisoxyanat c6 cong thic 9 duoc chuyén ddi thanh hop chét 10 véi sy
c6 mit cua formyl hydrazin va dung mdi thich hop. Theo mét phuong an, dung moi la
DMF. Theo phuong 4n khac, dung moéi la axetonitril, THF, dioxan, diclometan,
diclobenzen, NMP hoic dung mdi thich hop khac bét ky. Tét hon la bude nay tranh

duoc su tao ra hgp chét 13 nhu dugc md ta trén diy trong so dd 2 va so dd 3.

Hop chét 10 dugc khép vong thanh hep cht 5 nho sir dung bazo, nude va dung
moi thich hop. Theo mdt phuong 4n, bazo 1a kali bicacbonat. Theo phuong an khac,
bazo dugc chon tir kali hydroxit, natri hydroxit, natri bicacbonat, lithi hydroxit, kali
cacbonat, xesi cacbonat, kali phosphat hodc bazo thich hgp khac bét ky. Theo mot
phuong 4n, dung mdi dugc dung dé& chuyén d6i hop chit 10 thanh hop chét 5 1a DMF.
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Theo phwong 4n khac, dung méi duoc ding dé chuyén dbi hop chit 10 thanh hop chat
5 1a THF, axetonitril, DCM, DCB, etanol, metanol, dioxan, NMP hoéc dung moi thich
hop khéc bt ky.
Hop chit 5 dugc chuyén dbi thanh hop chét c¢6 cong thirc (IT) v6i su ¢6 mit cua

bazo thich hop bét ky va este axetat c6 cong thirc (IV) chira nhom rdi chuyén. Theo mét

Br\/&o/ hoic clo metyl

phuong an, phan ung cua hgp chét 5 v&i bromo metyl axetat

axetat Clvﬁ\o/ tao ra hop chét cé cong thirc (II) trong d6 R 1a metyl (Hop chit 2).

Theo mdt phuong an khéc, phan tmg ctia hop chét 5 duge thyc hién véi brom etyl axetat

Br\/ﬁ\o/\ hodc clo etyl axetat Clvﬁ\o/\ d8 tao ra hop chét c6 cong thirc (II) trong
d6 R 12 etyl (Hop chét 2-A). Dung méi thich hop bat ky dugc sir dung. Theo mét phuong
4n, dung mdi 1a DMF. Theo phuong an khéac, dung mdi 12 dioxan, axetonitril, cloroform,
diclometan, tetrahydrofuran (THF), N-metyl pyrolidon (NMP), dimetylsulfoxit
(DMSO) va dung méi trong tu. Theo mdt phuong an, hop chét c6 cong thirc (I1) duge
tach & dang ba 4m, ba nay tiy y dugc ria bang etyl axetat lanh va isopropanol va/hodc

hdn hop cua chung.
Téng hop hop chét ¢6 cong thire (I) tr hop chét c6 cong thirc (II)

So dd 6a md ta qué trinh tdng hop minh hoa hop chat c6 cong thirc (I).

So db 6a
N Sf\\g R Br N)\S/\‘g R Br N S/jg Br N s %
, A A
~ Cong thic (1) > Cong thire (1) Céng thae (1-A) 1

Theo mot s& phuong an, sdng ché d& xuit quy trinh dé tbng hop hop chét 1. Qua
trinh tng hop hop chét c6 cong thirc (IT) dd duge mo ta trén day (vi dy, cac so dd 1,4
va 5). Theo mot s6 phuong 4n, hop chét ¢6 cong thirc (IT) dugc chuyén d6i thanh hop
chét 1. Theo mot s& phuong 4n, hop chét c6 cong thirc (IT) duge chuyén ddi thanh hop
chét c6 cong thirc (IIT). Theo mot s& phuong 4n, hop chét c6 cong thire (I11) dugc chuyén
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dbi thanh hop chét c6 cong thic (I-A). Theo cac phuong an khéac hodc phuong dn bd
sung, hop chit c6 cong thirc (I-A) dugc chuyén ddi thanh hop chét 1.

Theo mdt sb phuong én, hgp chét c¢6 cong thirc (IT) dugc brom hoa véi sy c6 mat
ctia chét brom héa d& tao ra hop chit c6 cong thirc (IIT). Theo mdt s6 phuong 4n, qua
trinh brom hoéa cia hop chét c6 cong thire (IT) trong d6 R = H tao ra hop chét 1. Theo
mdt sb phuong 4an, chit brom héa 13 N-bromosuxinimit (NBS), Brs, BrCl/Br,
tetrabutylamonitribromua, amoni bromua/oxon (trong metanol va/hodc nudc), selen
dibromua, FeBrs/Bra, AlCl3/Brz, FeCls/Bra, ZnCly/Brz, 1,2-dipyridinitribromua-etan,
NBS/axit (axit triflometansulfonic va BF3:-H20), NBS/axit sulfuric dic,
NBS/tetrabutylamoni bromua, LiBr/Phl/axit m-cloperbenzoic/TsOH, AuCl3/NBS,
NBS/Pd(OAc), N,N,N',N'-tetrabromobenzen-1,3-disulfonylamit/poly[N-
bromobenzen-1,3-disulfonylamit], LiTMP/ZnCl2/Br,,
[Ir(COD)(OMe)]2/Bapiny/dtbpy/CuBr,  hodc [Ir(COD)(OMe)]2/Bapina/dtbpy/CuCla.
Dung moi thich hop bét ky c6 thé duge st dung cho qué trinh brom hoéa. Theo mot sb
phuong 4n, dung mdi 14 nuée, axetonitril, DMF, THF, toluen, xylen, dioxan, butanol,
metanol, etanol, dietyl ete, axeton, hexan, pentan, heptan, etyl axetat, diclometan,

dicloetan, diclobenzen, NMP hodc hdn hgp cua cic dung méi nay.

Theo mot sb phuong 4n, hgp chét c6 cong thirc (I11) tuy y dugc thity phan vdi sy
c6 mit cua bazo dé tao ra hop chét c6 cong thirc (I-A) trong d6 M 1a mét cation. Theo
mdt s6 phuong 4n, M dugc chon tir Na®, Li*, K7, Cs', Ba+, Ca+ hodc cation thich hop
khac bat ky. Theo mot sd phwong 4n, bazo 13 natri hydroxit, lithi hydroxit, kali hydroxit,
xesi hydroxit, bari hydroxit, sat (II) hydroxit, canxi hydroxit, amoniac hogc bazo thich
hop khac bit ky. Theo mdt sb phuong 4n, bazo 13 kali bicacbonat, kali cacbonat, kali
axetat, kali hydroxit, natri axetat, natri benzoat, natri bicacbonat, natri cacbonat, natri
hydroxit, natri metasilicat, natri sesquicacbonat, trinatri phosphat, canxi cacbonat, canxi
hydroxit, xesi cacbonat hodc kali phosphat. Dung moi thich hop bat ky ¢6 thé dugc st
dung cho qué trinh brom héa. Theo mét sd phuong 4n, dung méi 13 nuéc, axetonitril,
DMF, THF, toluen, xylen, dioxan, butanol, metanol, etanol, dietyl ete, axeton, hexan,
pentan, heptan, etyl axetat, diclometan, dicloetan, diclobenzen, NMP hoic hdn hgp cia

c4c dung mdi nay. Theo mdt s0 phuong 4n, dung mdi la nude.

Theo mét s& phuong an, hop chét c6 cong thic (I-A) tiy y dugce xir Iy bing axit

d& tao ra hop chét 1. Theo mdt sb phurong 4n, axit 1a axit bromhydric, axit sulfuric, axit
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clohydric, axit hydroiodic, axit nitric, axit phosphoric, axit floantimonic, axit floboric,
axit hexaflophosphoric, axit trifloaxetic, axit axetic, axit metansulfonic, axit
etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit triflometansulfonic, axit
xitric, axit formic, axit gluconic, axit lactic, axit oxalic, axit maleic, axit malonic, axit
tartaric hogc axit thich hop bat ky. Dung méi thich hgp bat ky c6 thé dugc sit dung daé
tao ra hop chét axit tuy do c6 cong thirc 1. Theo mot sd phuong an, dung mdi 13 nudéc,
axetonitril, DMF, THF, toluen, xylen, dioxan, butanol, metanol, etanol, dietyl ete,
axeton, hexan, pentan, heptan, etyl axetat, diclometan, dicloetan, diclobenzen, NMP
hoic hdn hop clia cac dung moi nay. Theo mdt sd phuong 4n, dung moi 1a etyl axetat va

heptan.

Theo mét sb phuong 4n vé quy trinh thio luan trén day (So dd 6a), cac hop chit
(vi du, hop chét ¢6 cong thirc (IIT), (I-A) va hop chét 1) dugc tach va sir dung trong cac
bude tong hop tiép theo khong cin bét ky budc tinh ché nao khac. Theo mét sé phuong
4n, cac hop chét (vi du, hop chét c6 cong thuc (I11), (I-A) va hop chét 1) duogc sir dung
khéng can cic budc tach hoic tinh ché hop chét trung gian. Theo mot s6 phuong 4n, cac
hop chét (vi du, hop chét c6 cong thirc (IIT), (I-A) va hop chit 1) dugc tinh ché trude
khi st dung cho céc budc tbng hop khac. Theo mot sb phurong 4n, cac hgp chét (vi du,
hop chét c6 cong thie (1), (I-A) va hop chét 1) dugc tinh ché bing phuong phap két
tinh. Theo mdt sé phuwong 4n, cac hgp chét (vi dy, hop chét ¢6 cong thic (IID), (I-A) va
hop chit 1) duoc tinh ché bing phuong phap chung cat, phuong phap séc ky cot, phuong
phap sic ky dao pha, phuong phap séc ky 16p méng diéu ché hoic sy phéi hop giita cac
phuong phap nay.

So dd 6b mé ta qué trinh tdng hop minh hoa hop cht c6 cong thirc (I), bao gdm
hop chét 1 va hop chét 4.

So dd 6b
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o NBS o knem °

D —w

A Cong thae (1) Céng thire (i) Céng thire (1-A)

Phan rng ctia hgp chét c6 cong thire (IT) véi N-bromosuxinimit (NBS) trong dung
mdi thich hop tao ra hop chit c6 cong thirc (III). Dung méi thich hgp cho phan (g trung
gian boi NBS bao gbm DMF, axetonitril, MTBE hodc dung méi thich hop khac bét ky.
Nhom este trong hop chét co cong thic (I11) thy y duge thiy phén dé tao ra mudi axit
ctia hop chét ¢6 cong thirc (I), tic 13, hop chét c6 cong thire (I-A) trong d6 M dugce chon
tir Na*, Li*, K*, Cs* hodc cation thich hop khac batky. Mubi axit tiy y duoc tich va/hodic
két tinh. Hop chét c6 cong thirc (I-A) dugc chuyén dbi thanh hop chét 1 voi su c6 mat
cta axit. Hop chét 1 tiy y duge két tinh tr dung méi thich hgp hodc hén hgp cac dung

moi.

Theo mot phuong an cu thé, so d6 7 mo ta qué trinh téng hop hop chét 1 va hop
chit 4.
So dd 7
E;rg)\s /\\go\ . /E;’% . /\‘go &/EN&S/\\g /ENN)\S/\‘g
0w 0w OO o

AN AN A - 1

Do d6, séng ché @& xuét quy trinh (Quy trinh 8) dé didu ché hop chét 1 c6 cong

thirc sau:

N—N
/N

sol
/\ (Hop chét 1);

vén d@ cai tién & quy trinh nay 12 viéc cho hop chat c6 cong thirc:

-56 -



21831

N—N
/ A\
QN)\S/}(OMe
CO”
A (Hop chét 2)

tiép xtic v6i chét brom hoa (vi du, N-bromosuxinimit (NBS)) va dung moi.

Theo mdt phuong 4n, dung mdi 1a THF. Theo phuong én khéc, dung méi 1a DMF,
axetonitril hodc dung moéi thich hop khéc bt ky.

Trong mdt tinh hubng, NBS dugc bd sung vao dung dich cta hop chét 2 trong
THF trong khi dung dich THF dugc duy tri & nhiét d6 nim trong khoang tir nhiét do
trong phong dén 32°C. Theo mot phuong 4n, hdn hgp phan ting sau d6 duge khudy trong
thi gian it nhét 12 gio & nhiét do nim trong khoang tir nhiét do trong phong dén 32°C.
Theo phuong 4n khéc, hdn hgp phan tng duge khudy trong thoi gian it nhét 2 gio, 4 gio,
6 gio, 8 gio, 10 gio, 12 giv, 14 giv, 20 gid, 24 gio hodc 1au hon. Trong mét trudng hop,
néu ham luong hop chét 2 trong thir nghiém phan tich hdn hop phan ung 12> 1,5% dién
tich theo phuong phap sic ky long hidu ning cao (High Performance Liquid
Chromatography - HPLC), lugng NBS bd sung dugce bd sung vao hdn hop phan ung.
Theo mét phuong én, sau khi khudy hon hop phan tng trong thdi gian it nhit 12 gio,
va/hodc tiy ¥ bd sung thém lugng NBS bd sung, thir nghiém phan tich hdn hgp phan
tng thé hién < 1,5% dién tich cua hop chét 2 theo phuong phap HPLC. Theo phuong an
khac, sau khi khudy hon hop phan tng trong thoi gian it nhét 12 gid, va/hodic tiry y bb
sung thém lugng NBS b sung, thir nghiém phan tich hdn hgp phan tng thé hién < 0,2%
dién tich ctia hop chit 2 theo phuong phap HPLC.

Theo mét phuong an, quy trinh dé tdng hop hop chit 1 con bao gdm céc bude

(1-i) chiét hdn hop phan g bang dung mdi (vi dy, toluen) trong khi duy tri hén hop &
nhiét do nam trong khoang tir 2°C dén 7°C;

(1-ii) chiét ngugc pha hitu co & bude (1-i) bing dung dich natri disulfit mot hodc nhiéu
1dn cho t&i khi NBS khong thé phat hién ra dugc trong pha nuéc bang thir nghiém phén
tich HPLC,;

(1-iii) rtra pha hitu co & budc (1-ii) bing nuéc,
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(1-iv) rira pha hitu co & budc (1-iii) bang dung dich natri bicacbonat mét hosc nhiéu 1in

cho t6i khi pha nuéc c6 do pH it nhat bang 8; va

(1-v) tap hop pha hitu co chira hop chét c6 cong thirc:
N
Br/kN)\S/\ﬂ/OMe

0
/\ (Hop chit 3).

Trong mdt trudng hgp, quy trinh con bao gdm bude tity y ¢d dic pha hitu co &

budc (1-v) trong diéu kién 4p sudt giam dé thu dugc hop chét 3.
Trong mot truong hop, quy trinh con bao gbm céc budc

(1-vi) cho pha hitu co & bude (1-v) cua diém 7 tiép xuc vé6i dung dich bazo (vi dy, natri
hydroxit) cho tdi khi dién tich dinh cua hop chét 3 & pha hitu co thip hon S0mAU bing
thir nghiém phan tich HPLC; va

(1-vii) tdp hop pha nudc chura hop chét c6 cong thirc:

/

N—N
\ -+
Br/AN)\s/WO Na

CO°
/N (Hop chét 4).
Trong mot trudmg hop, quy trinh con bao gdm céc budc

(1-viii) ¢6 dic pha nuée & bude (1-vii) cia diém 8 trong diéu kién dp suét giam;

(1-ix) bd sung nuréc dé hiéu chinh thé tich ciia hdn hop & bude (1-viii) téi khoang 5,5 +
5% khéi lugng tinh theo thir nghiém HPLC ctia hop chét 1 trong pha nuéc & bude (1-
viii);

(1-x) 1am lanh hdn hop & budc (1-ix) dé thu dugc huyén ph chira hop chit tinh thé 4;
va

(1-xi) loc huyén phi & buéc (1-x) dé thu duoc ba 4m chira hop chét tinh the 4.
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Trong mot trudng hop, quy trinh con bao gbm budc tiy ¥ 1am khé ba 4m & buée

(1-xi) dé thu dwoc hop chét 4.

Trong mot trudng hgp, quy trinh con bao gbm céc budc
(1-xii) hoa tan bd 4m chira hop chét 4 & buéc (1-xi) ciia diém 10 trong nudc;
(1-xiii) bd sung dung méi (vi du etyl axetat) vao dung dich & budc (1-xii);
(1-xiv) bd sung axit (vi dy, axit bromhydric 24%) trong khi duy tri nhi¢t d3 cta hdn hop
phan tng thip hon 35°C va duy tri 4§ pH cia hén hop phéan {ng nim trong khoang tir
2,0 dén 4,0; va
(1-xv) tach pha hitu co chira hop chit 1.

Trong mot trudng hop, quy trinh con bao gbm céc budc
(1-xvi) c6 dic pha hitu co & budc (1-xv) cia didm 10 trong diéu kién ap suét giam;
(1-xvii) khudy hén hop & budc (1-xvi) & nhiét do nim trong khoang tir 32°C dén 38°C
trong thdi gian it nhit 8 gid;
(1-xviii) bd sung ddng dung moi (vi dy, n-heptan) vao hdn hop & budce (1-xvii) va lam
lanh hdn hop; va
(1-xix) loc huyén phu & bude (1-xviii) dé thu dugc hop chét 1.

Theo mét phuong 4n, bude (1-xix) néu trén tao ra hop chét tinh thé 1. Cac dang
da hinh tinh thé ctia hop chét 1 dugc mé ta trong don quée té PCT s6 PCT/US11/20233
va don quéc té PCT s PCT/US11/67657 va boc 1 vé céc dang da hinh cla hop chét 1
va/hodc hop chét 4 mé ta trong don quéc té PCT s6 PCT/US11/20233 va don quéc té
PCT s6 PCT/US11/67657 dugc két hop tham khao trong sang ché nay.

Sang ché md ta hop chét 1, khong chira nhiéu hon 0,1% hop chét 3 tinh theo dién
tich trén thir nghiém phan tich HPLC. Theo mét trudng hop, hop chat 1 khong chira
nhiéu hon 0,1% hop chét 3 thu dugc bing c4c quy trinh mo ta trén day. Séng ché mé ta
hop chit 1, khong chira nhidu hon 0,1% hop chit 2 va khong chira nhiéu hon 0,1% hop
chét 3 tinh theo dién tich trén thir nghiém phan tich HPLCSéng ché md ta hop chét 1 ¢6
dé tinh khiét > 98%. Sang ché mé ta hop chét 1 ¢6 do tinh khiét > 99%. Theo trudng
hop bét ky trong sb cac truong hop néu trén, d tinh khiét dugc xac dinh bing thir
nghiém HPLC. Theo trudng hop bét ky trong sb cac trudng hop néu trén, hop chit 1
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dugc didu ché bang quy trinh 1, quy trinh 2, quy trinh 3, quy trinh 4, quy trinh 5, quy
trinh 6, quy trinh 7 hodc quy trinh 8 hodc su phdi hop bét ky giita céc quy trinh nay.

Cac dang hop chét khac ciia hop chét duge boc 19 trong ban mo ta nay
Céc chét ddng phén

Theo mot sb truong hop, hop chit mé ta trong ban mo ta nay tdn tai & dang chét
ddng phan hinh hoc. Theo mét s6 trudong hop, hop chit m6 ta trong ban mo ta ndy co
mdt hodc nhidu lién két ddi. Cac hop chét trinh bay trong ban mo ta nay bao gbm tit ca
cac dang ddng phan cis, trans, syn, khang (anti), d6i (entgegen - E) va cing (zusammen
- 7) ciing nhu céc hdn hop tuong tmg ciia n6. Trong mdt s6 tinh hudng, hop chét ton tai
& dang h3 bién. Hop chét mé ta trong ban m ta nay bao gom tét c& céc dang hd bién c6
thé trong pham vi cong thirc md ta trong ban mo ta nay. Trong mot s6 tinh hudng, hop
chit mé ta trong ban mo ta nay c6 mét hodc nhidu tdm khéng dbi xtmg va mdi mot tim
tdn tai & dang cdu hinh R hodc chu hinh S. Hop chét m6 t trong ban mo ta nay bao gdm
tht ca cac dang ddng phan khong d6i quang, ddng phan dbi anh va céac dang epime cling
nhu cac hdn hop turong tng cla ching. Theo cac trudong hop bd sung vé& hop chét va
phuong phép dé xuét trong ban mo ta nay, cac hdn hop cua chét ddng phan d6i anh
va/hodc chat ddng phan khong d6i quang, sinh ra tir budc didu ché don, két hop hodc
chuyén ddi qua lai d&u hitu ich cho cac tng dung dugc md ta trong ban mo té nay. Theo
mot sb truong hop, hop chit md ta trong ban md ta nay dugc didu ché & dang chét ddng
phén 1ap thé riéng biét cua chung bing cach cho hdn hop triét quang clia hop chit phan
tng voi chit tach c6 hoat tinh quang dé tao ra mot cip hop chét ddng phan khong d6i
quang, tach céac chét ddng phan khong déi quang va thu hdi cac chit ddng phan dbi anh
tinh khiét quang. Theo mot sb trudng hgp, cac phirc cd thé phén ly dugc wu tién hon (vi
du, c4c mubi ddng phan khong déi quang tinh thé). Theo mdt s6 trudng hop, chét ddng
phéan khong d6i quang c6 cac dic tinh vt ly riéng biét (vi du, diém néng chay, diém sbi,
d6 hoa tan, kha ning phan Ung va céc dac tinh twong ty khéc) va duoc tach bang cach
tan dung céc dic tinh khac nhau nay. Theo mot s6 truong hop, chét ddng phan khong
d6i quang dwoc tach bing phuong phap sic ky khong doi ximg hogc tt hon 1a bang k§
thuat tach/phén giai dya vao su chénh léch vé d6 hoa tan. Theo mdt s6 trudng hop, chét
ddng phan ddi anh tinh khiét quang sau d6 dugc thu hdi, cung voi chét phan giai, bing

phuong tién thyc hanh bét ky, khong dan dn sy triét quang hoa.
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Céc hop chit danh diu

Theo mdt s trudng hop, hop chit mé ta & day tdn tai & dang danh dbu d(“)ng vi
ctia n6. Theo mét sb truong hop, phuong phép boc 16 trong ban md ta nay bao gbm céc
phuong phép diéu tri bénh bing cach st dung cic hop chét danh déu dbng vi ndy. Theo
mdt s6 trrdmg hop, phuong phép boc 10 trong ban md ta ndy bao gdm cac phuong phép
diéu tri bénh bing cach st dung cac hop chét danh ddu ddng vi nay lam dugc phém. Do
do, theo mot sb trudng hop, hop chét boc 10 trong ban md ta nay bao gdm cac hop chét
dénh ddu ddng vi, cac hop chit nay chinh 1a céc hop chét dugc néu trong ban md ta nay,
tuy nhién trén thuc tién, mot hodic nhiéu nguyén tir dugc thay thé b%mg mot nguyén tu
c¢6 khdi lugng nguyén tir hodc chi s6 khéi lugng khac véi khéi lugng nguyén tir hogic chi
s6 khéi lugng thong thuong duge phat hién trong tw nhién. Vi du v& céc chit ddng vi c6
thé duoc két hop vao hop chit dugc md ta & ddy bao gém céc chét ddng vi clia hydro,
cacbon, nito, oxy, phospho, luu huynh, flo va clorua, 14n lugt nhu 2H, *H, 13C, *C, BN,
180, 170, 31p, 32p, 35§, 18F v4 36C1. Céc hop chét mo ta trong ban md ta ndy va céc chat
chuyén héa, mudi duge dung, este, tién chét, solvat, hydrat hodc din xuét cua cac hop
chit nay chura chit déng vi néu trén va/hodc chét ddng vi khac cua cac nguyén tir khic
déu dugc md ta & day. Mot s6 hop chét danh diu déng vi, vi du hop chét ma chit dong
vi phéng xa nhu *H va "C dugc két hop trong d6 hiru dung trong thir nghiém vé phan
b6 thube va/hoic mod nén. Chat ddng vi dugec triti hoa, tc 12 °H va cacbon-14, tirc 1a l4c
diic biét duge uu tién st dung nho béi viée diéu ché d& dang va kha ning dé phat hién
cua chung. Ngoadi ra, viéc thay thé bang cac chét ddng vi niing nhu doteri, tirc 1a 2H, tao
ra mot sb loi ich diéu tri do o 4n dinh chuyén héa 16n hon cta nd, vi du gia ting thoi
gian ban huy in vivo hodc giam yéu ciu v& liéu hrong. Theo mdt sb truomg hop, hop chit
danh diu déng vi, mubi duoc dung, este, tién chét, solvat, hydrat hodc dAn xuit ctia hop
chét nay dugc diéu ché bing phuong phap thich hop bat ky.

Theo mdt sé trudng hop, hop chit md ta trong ban md ta nay dugc danh d4u bing
cac phuong tién khac, bao gém, khong chi giéi han énhung khong chi gidi han 9,
phuong phép sir dung cac chit mang mau hodc cac gbc phat huynh quang, chit dong vi

danh d4u phat quang sinh hoc hodc chét ddng vi d4nh déu phat quang hoa hoc.
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Muébi dugce dung

Theo mdt sb trudmg hop, hop chit mé ta trong ban mo ta nay tdn tai & dang mudi
dwoc dung cta né. Theo mdt sb truong hgp, phuong phap boc 1 trong ban mo ta nay
bao gdm phuong phap diéu tri bénh bang cach sir dung céc mudi duge dung nhu viy.
Theo mdt sé trudng hop, phuong phap boc 10 trong ban md ta nay bao gbém phuong

phap diéu trj bénh bang céch sir dung cac mubi duge dung ndy lam dugc pham.

Theo mdt sb trudng hop, hop chéit m6 ta trong ban mo ta ndy c6 cac nhom axit
hoi#ic bazo va do d6 phan ng vé6i bazo vo co hodc hiru co bét ky va axit vb co va hitu
co bit ky dé tao thanh mubi dugc dung. Theo mot sd truong hop, cac mudi nay dugc
diéu ché ngay trong qua trinh tach va tinh ché cubi ciing ctia hop chét duge mé ta & day
hodc bing cach cho hop chit tinh ché & dang tu do ctia n6 phan g riéng biét vdi axit

hodc bazo thich hop va tach mubi dugc tao ra theo cich nhu vay.

Vi du v& mudi dugc dung bao gbm muébi duge diéu ché bing phan tmg cua hop
chét mo ta trong ban md ta ndy véi axit vo co, axit hitu co hodc bazo v co, cac mudi
nhu vdy bao gdm axetat, acrylat, adipat, alginat, aspartat, benzoat, benzensulfonat,
bisulfat, bisulfit, bromua, butyrat, butyn-1,4-dioat, camphorat, camphorsulfonat,
caproat, caprylat, clobenzoat, clorua, Xitrat, xyclopentanpropionat, decanoat,
digluconat, dihydrophosphat, dinitrobenzoat, dodexylsulfat, etansulfonat, format,
fumarat, glucoheptanoat, glyxerophosphat, glycolat, hemisulfat, heptanoat, hexanoat,
hexyn-1,6-dioat, hydroxybenzoat, y-hydroxybutyrat, hydroclorua, hydrobromua,
hydroiodua, 2-hydroxyetansulfonat, iodua, isobutyrat, lactat, maleat, malonat,
metansulfonat, mandelat, metaphosphat, metansulfonat, metoxybenzoat, metylbenzoat,
monohydrophosphat, 1-naptalensulfonat, 2-naptalensulfonat, nicotinat, nitrat, palmoat,
pectinat, persulfat, 3-phenylpropionat, phosphat, picrat, pivalat, propionat, pyrosulfat,
pyrophosphat, propiolat, phtalat, phenylaxetat, phenylbutyrat, propansulfonat, salixylat,
suxinat, sulfat, sulfit, suxinat, suberat, sebacat, sulfonat, tartrat, thioxyanat, tosylat

undeconat va xylensulfonat.

Ngoai ra, hop chit m ta trong ban md ta nay c6 thé duge didu ché & dang mudi
duge dung duge tao ra b%mg cach cho dang bazo ty do cua hop chét phan Ung vdi axit
v6 co hodc hitu co duge dung, bao gdm khong chi giéi han onhung khong chi gidi han

&, cac axit vd co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit
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phosphoric, axit metaphosphoric va axit tuong tu; va cac axit hitu co nhu axit axetic,
axit propionic, axit hexanoic, axit xyclopentanpropionic, axit glycolic, axit pyruvic, axit
lactic, axit malonic, axit suxinic, axit malic, axit maleic, axit fumaric, axit Q-
toluensulfonic, axit tartaric, axit trifloaxetic, axit xitric, axit benzoic, axit 3-(4-
hydroxybenzoyl)benzoic, axit xinamic, axit mandelic, axit arylsulfonic, axit
metansulfonic, axit etansulfonic, axit 1,2-etandisulfonic, axit 2-hydroxyetansulfonic,
axit benzensulfonic, axit 2-naphtalensulfonic, axit 4-metylbixyclo-[2,2.2]oct-2-en-1-
cacboxylic, axit glucoheptonic, axit 4,4’-metylenbis-(3-hydroxy-2-en-1-cacboxylic), axit
3-phenylpropionic, axit trimetylaxetic, axit butylaxetic béc ba, axit lauryl sulfuric, axit
gluconic, axit glutamic, axit hydroxynaphtoic, axit salixylic, axit stearic va axit muconic.
Theo mot sb trudong hop, cc axit khac nhu axit oxalic, trong khi ban than ching khong
phai 12 dugc dung, van duge st dung trong didu ché muéi hitu dung 1am hop chét trung

gian dé thu dugc hop chét duge mo ta & ddy va mudi cong axit duge dyng cia no.

Theo mét sé trudng hop, hop chit md ta trong ban md ta ndy chira nhom axit tur
do phén tng v6i bazo thich hop, nhu hydroxit, cacbonat, bicacbonat, sulfat, cia cation
kim loai dugc dung, véi amoniac hodc voi amin hiru co bac mot, béac hai hodc bac ba
dwoc dung. Cac mudi bazo hoic bazo thé dién hinh bao gdm mudi lithi, natri, kali, canxi,
magie va nhom va mudi trong tu. Vi du minh hoa vé bazo bao gdm natri hydroxit, kali

hydroxit, cholin hydroxit, natri cacbonat, N*(C1.4 alkyl)s va bazo tuong tu.

Cac amin hitu co dai dién hitu dung dé tao ra mudi cdng bazo bao gém etylamin,
dietylamin, etylendiamin, etanolamin, dietanolamin, piperazin va amin twong ty. Cin
hiéu ring, hop chit mo ta trong ban mo ta nay ciing bao gbm ca su thé bbn bac cia nhém
chita nito bazo bt kj ma cdc hop chét nay c6 chira. Theo mét s6 truong hop, céc san
phdm c6 thé hoa tan hodic phan tan trong nudc hodc trong diu thu dugc bing qué trinh
thé bén bac nay. Hop chit md ta trong ban md ta nay c6 thé duge didu ché & dang mudi
dugc dung duoc tao ra khi mt proton axit c6 mét trong hop chét gbc dugc thay thé bang
mdt ion kim loai, vi dy ion kim loai kiém, ion kim loai kiém thé hogc ion nhom; hogc
két hop véi bazo hitu co. Céc mudi cong bazo ciing ¢6 thé duge dieu ché bang cach cho
dang axit ty do cta hgp chét md ta trong ban md ta nay phan tmg v6i bazo v6 co hodc
hitu co duge dung, bao gém, khong chi gi6i han onhung khong chi gidi han d cac bazo
hitu co nhu etanolamin, dietanolamin, trietanolamin, trometamin, N-metylglucamin va

bazo hitu co twong tw va cac bazo vd co nhu nhdm hydroxit, canxi hydroxit, kali
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hydroxit, natri cacbonat, natri hydroxit va bazo vo co tuong tu. Ngoai ra, cac dang mudi
cta hop chat da boc 16 c¢6 the duge diéu ché nho sir dung mudi ciia céc nguyén liéu khai

d4u hodc cac hop chit trung gian.
Cac solvat

Theo mot s6 truong hop, hop chét mé ta trong ban md ta nay ton tai & dang solvat.
Banmd ta boc 16 phuong phap diéu tri bénh bang cach str dung céc solvat ndy. Ngoai ra,
ban md ta con bdc 16 phwong phap diéu tri bénh bing cach sir dung céc solvat ndy lam

duge pham.

Céc solvat chira luong dung mdi theo ty lugng hodc khong theo ty lugng va theo
mdt sb trudong hop, duogc tao ra trong quy trinh két tinh bing dung moi duge dung nhu
nudc, etanol va dung mdi tuong ty. Cac hydrat dugc tao ra khi dung moi 1a nude hodc
céc alcolat dugc tao ra khi dung moi 1a rugu. Solvat cia hop chét mé ta trong ban mo ta
nay c6 thé duge diéu ché theo cach thong thudng hodc dugc tao ra trong cic quy trinh md
ta trong ban mo ta nay. Chi theo cich vi dy, hydrat ciia hop chét mé ta trong ban md ta
nay c6 thé dugc didu ché theo cach thong thudong bing cich két tinh lai tir hdn hop dung
mdi nuéce/hitu co, sir dung cac dung méi hitru co bao gdm, khong chi giéi han dnhung
khong chi gidi han &, dioxan, tetrahydrofuran hodic metanol. Ngoai ra, cac hop chét dé
cap trong ban mo ta nay co thé ton tai & dang khong dugce solvat ciing nhu & dang duoc
solvat. N6i chung, cdc dang solvat dugc coi 1a trong duong nhu cac dang khong solvat
cin cir theo muc dich ciia hgp chét va phuong phép boc 10 trong ban md ta nay.

Cac dang da hinh

Theo mét sé trudng hop, hop chit mo ta trong ban mo ta nay tdn tai & dang da
hinh. Ban md ta boc 1o phuong phap didu tri bénh bang céach st dung cac dang da hinh
ndy. Ngoai ra, ban md ta con bdc 10 phuong phap didu tri bénh béng cach sir dung cac
dang da hinh nay lam duoc phém.

Do d6, hop chit md ta trong ban md ta nay bao gbm tat ca céc dang tinh thé ciia
né, dugce goi 1a dang da hinh. Dang da hinh bao gém cac cach sa'ip xép cb két tinh thé
khac nhau cta cung thanh phén nguyén t6 ctia mot hop chét. Trong mot s tinh hudng,
dang da hinh ¢6 phd nhiéu xa tia X, phd héng ngoai, diém néng chay, ty trong, d cimg,

hinh dang tinh thé, cac dic tinh quang va dién, do 4n dinh va d6 hoa tan khac nhau.
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Trong mot sd tinh huéng, cac yéu td khac nhu dung moi két tinh lai, tbc d6 két tinh lai

va nhiét d6 bao quan khién cho dang tinh thé don chiém wu thé.
Dang da hinh 1

Theo mot truong hop, dang da hinh 1 1a hop chit 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2 4-triazol-3-ylthio)axetat thé hién mau nhiéu xa bot
tia X dic trung boi mé hinh phd nhidu xa dugc tom tit trong bang 1A hoic bang 1B.
Theo mdt sb trudng hop, sang ché mo ta dang da hinh cta hep chét 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat bao gbm it nhét 3 dinh tai
(£0,1°20) trong bang 1A hodc 1B. Theo mét s truong hop, séng ché mb ta dang da hinh
cia hop chit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)axetat bao gbm it nhét 4 dinh tai (£0,1°20) trong bang 1A hogc 1B, it nhit 5 dinh
tai (+0,1°20) trong bang 1A hodc 1B, it nhét 6 dinh tai (£0,1°20) trong bang 1A hoic
1B, it nhit 8 dinh tai (£0,1°20) trong bang 1A hodc 1B, it nhét 10 dinh tai (£0,1°26)
trong bang 1A, it nhét 15 dinh tai (£0,1°20) trong bang 1A, it nhét 20 dinh tai (£0,1°20)
trong bang 1A, it nhat 25 dinh tai (£0,1°20) trong bang 1A hogc it nhat 30 dinh tai
(£0,1°20) trong bang 1A.

Bang 1A Béang 1B
Dang 1 Dang 1
20 | Khoang d (A) | Cuong d6 (%) 20 | Khoang d (A) | Cudng 49 (%)

10,32 8,562 100 10,32 8,562 100
18,84 4,706 32,7 18,84 4,706 32,7
20,75 4,277 23,2 20,75 4,277 23,2
27,28 3,266 13,6 27,28 3,266 13,6
27,60 3,229 11

21,54 4,123 10,4

25,53 3,487 9,8

6,80 12,989 9.4

24,97 3,563 9,1

28,43 3,137 8.4

19,98 4,441 6,9

29,35 3,040 6,7

15,88 5,577 5,4

23,13 3,842 4,8

26,34 3,381 4,8

18,56 4,777 4,1
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Theo mdt trueong hop dua ra trong ban mo ta ndy, dang da hinh 1 cta hop chét 2-
(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4 H-1,2 4-triazol-3-ylthio)axetat dugc déc
trung bai dinh mAu nhifu xa bot tia X tai 10,32, 18,84 va 20,75°20+0,1°26. Theo céc
truong hop khac, dang da hinh 1 con dugce déc trung thém boi it nhit mot dinh xuét hién
tai 6,80, 21,54, 24,97, 25,53, 27,28 va 27,60°20+0,1°20. Theo cac truong hop khac,
dang da hinh 1 con dugc dic trung thém béi it nhit hai dinh xuét hién tai 6,80, 21,54,
24,97, 25,53, 27,28 va 27,60°20+0,1°20. Theo céac truong hop khéc nira, dang da hinh
thé hién mAu nhidu xa bot tia X co ban twong tu nhu miu nhifu xa bt tia X duge thé

hién trén Fig.1.
Dang da hinh 2

Theo mdt trudng hop, dang da hinh 2 la hop chit 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat thé hién mau nhiéu xa bdt
tia X ddc trung boi mo hinh phd nhiéu xa dugc t6m tit trong bang 2A hoic bang 2B.
Theo mot sé trudng hop, sang ché mé ta dang da hinh ctia hgp chét 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat bao gbm ft nhit 3 dinh tai
(£0,1°20) trong bang 2A hogc 2B. Theo mot sb trudong hop, sang ché m6 ta dang da hinh
cia hop chit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)axetat bao gdm it nhét 4 dinh tai (+0,1°26) trong bang 2A hodc 2B, it nhét 5 dinh
tai (£0,1°20) trong bang 2A hogc 2B, it nhét 6 dinh tai (£0,1°20) trong bang 2A hoic
2B, it nhat 8 dinh tai (£0,1°260) trong bang 2A hodc 2B, it nhét 10 dinh tai (£0,1°20)
trong bang 2A, it nhat 15 dinh tai (£0,1°26) trong bang 2A, it nhét 20 dinh tai (+0,1°20)
trong bang 2A, it nhat 25 dinh tai (£0,1°26) trong bang 2A hodc it nhat 30 dinh tai
(£0,1°20) trong bang 2A.

Bang 2A Bang 2B
Dang 2 Quan sét dugc Dang 2 M6 ta
70 Khoang d Cuong do 79 Khoang d Cuong 4o
A) (%) (A) (%)
7,97 11,086 13,8 19,83 4,474 100,0
9,66 9,148 26,1 10,46 8,449 83,8
10,46 8,449 83,8 18,76 4,727 81,4
11,96 7,394 41,3 18,21 4,867 74,0
12,55 7,046 16,7 23,08 3,850 56,1
12,94 6,836 15,7
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13,82 6,402 41,6
16,19 5,471 49,8
18,21 4,867 74,0
18,76 4,727 81,4
19,02 4,662 35,6
19,51 4,548 15,9
19,83 4,474 100,0
20,40 4,349 13,4
21,36 4,157 12,3
22,50 3,948 36,7
22,88 3,884 30,6
23,08 3,850 56,1
24,01 3,704 42,1
25,15 3,539 35,2
25,46 3,496 20,5
26,06 3,417 13,4
26,51 3,360 35,7
27,97 3,187 26,8
29,93 2,983 37,0
30,42 2,936 12,4
31,77 2,814 17,1
32,35 2,765 38,2
34,26 2,615 12,8
38,01 2,366 16,5
38,88 2,314 10,0

(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat dugc dac
trung béi dinh mAu nhidu xa bot tia X tai 10,46, 18,76 va 19,83°20+0,1°26. Theo cdc
truomg hop khac, dang da hinh 2 con dugc dic trung thém béi it nhit mot dinh xuét hién
tai 18,21 hodc 23,08°26+0,1°20. Theo cac truong hop khac, dang da hinh 2 con dugc
dic trung thém bdi hai dinh xuét hién tai 18,21 ho#c 23,08°26+0,1°26. Theo céc truong

hop khéc nira, dang da hinh 2 thé hién mau nhiéu xa bdt tia X co ban tuong ty nhu méu

Theo mdt trudng hop dua ra trong ban md ta nay, dang da hinh 2 cua hop chét 2-

nhidu xa bot tia X dugc thé hién trén Fig.5.
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Trong mdt sb trudng hop, cac dang da hinh tinh thé ctia hop chét 2-(5-bromo-4-
(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat dugc phat hién thé hién
d6 6n dinh ting so v6i dang & trang thai rén vo dinh hinh cia axit cacboxylic. Trong mdt
sb tinh hudng, Do én dinh céi thién cia dang da hinh tinh thé ctia hgp chét 2-(5-bromo-
4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat giup dé diéu ché dang
bao ché dugc phém thé hién tinh bién dbi giam vé liéu luong c6 mit trong dang lidu
lugng xac dinh, gidm tap chét & san phdm dugc phim cudi cuing va thoi han st dung
dugc ci thién déi véi cac dang lidu lugng dugc phéi ché khi so sanh véi dang bao ché
duogc phém duoc diéu ché béng dang & trang thai ran vo dinh hinh cta axit cacboxylic.
Theo mdt sb trudng hop, dang da hinh mé ta & ddy (vi du, dang 1 hodc dang 2) khong
bj phén hity (vi dy, it hon 0,01%, it hon 0,1%, it hon 0,5% theo khéi lugng) trong thoi
gian it nhit 3 thang trong didu kién gia toc (vi du, 40°C-dd 4m tuong d6i 75%), trong
thori gian it nhét 4 thang trong didu kién gia tée (vi dy, 40°C-do 4m twong dbi 75%),
trong thoi gian it nhdt 5 théang trong didu kién gia téc (vi dy, 40°C-do 4m tuong dbi
75%), trong thdi gian it nhét 6 thang trong diéu kién gia tbc (vi du, 40°C-d 4m tuong
dbi 75%), trong thoi gian it nhit 9 thang trong didu kién gia téc (vi du, 40°C-d 4m
tuong dbi 75%), trong thoi gian it nhét 12 thang trong diéu kién gia tbc (vi du, 40°C-d0
Am tuong d6i 75%), va/hodic (ii) trong thoi gian it nhét 12 thang trong diéu kién dai han
(vi dy, 25°C-d0 4m tuong dbi 60%), trong thoi gian it nhét 18 thang trong diéu kién dai
han (vi dy, 25°C-d0 dm tuong dbi 60%), trong thoi gian it nhét 24 thang trong diéu kién
dai han (vi dy, 25°C-d6 4m tuong d6i 60%).

Ngoai ra, trong mot s6 truong hop, cac dang da hinh tinh thé cta hop chat 2-(5-
bromo-4-(4-xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat dugc phat
hién thé hién tinh hut 4m giam so véi cac dang & trang thai rén khéc khi duoc xac dinh
bing cac nghién ctru phén tich hép phu hoi trong lugng (GVS). Fig.12 minh hoa nghién
ctru GVS vé dang 1 va dang 2. Dang 1 dugc phat hién hép phu <0,2% trong lugng/trong
luong & do 4m cao va Dang 2 dugc phat hig¢n hép phu <0,1% trong lugng/trong lugng &
d6 4m cao. Pic didm tinh hut 4m giam nay hd tro nhidu cho viée diéu ché dang bao ché

dugc pham ran.
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Dang da hinh A

Theo mot truong hop, dang da hinh A la hop chét natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat thé hién mau nhiéu xa bot
tia X dic trung bdi md hinh phé nhiéu xa dugc tém tit trong bang 1A hoic bang 1B.
Theo mot sb trudong hop, sang ché mo ta dang da hinh ctia hep chét natri 2-(5-bromo-4-
(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat bao gbm it nhét 3 dinh
tai (£0,1°20) trong bang 1A ho#c 1B. Theo mot ) trudong hop, sang ché mo ta dang da
hinh cta hop chét natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-
3-ylthio)axetat bao gbm it nhét 4 dinh tai (£0,1°20) trong bang 1A hoic 1B, it nhét 5
dinh tai (£0,1°26) trong bang 1A hodc 1B, it nhét 6 dinh tai (£0,1°20) trong bang 1A
hoic 1B, it nhit 8 dinh tai (+0,1°26) trong bang 1A hogc 1B, it nhat 10 dinh tai (£0,1°26)
trong bang 1A, it nhat 15 dinh tai (0,1°26) trong bang 1A, it nhét 20 dinh tai (+0,1°26)
trong bang 1A, it nhét 25 dinh tai (:Lo,l°ze) trong bang 1A hoic it nhit 30 dinh tai
(£0,1°20) trong bang 1A.

Bang 1A Béang 1B
20 | Khoang d (A) C“?;ﬁ a0 26 | Khoang d (A) C“?;)g) do

490+0,10 |18,027+0375| 71 490+ 0.10 | 18,027 0,375 | 71
6.86+0.10 |12,891+0,191| 100 6.86=0.10 | 12,891 +0,191 | 100
8.41+0,10 |10,512+0,126| 61 8.41+0,10 |10,512£0,126 | 61
9.83+0.10 | 8,996+ 0,092 | 63 9.83+0.10 | 8.996+0,092 | 63
10.13+0,10| 8730+ 0,087 | 97 10.13+0,10| 8730+0,087 | 97
10.60+0.10| 8346+ 0,079 | 16 17.92+0.10| 4950+0,028 | 70
11,92+ 0.10| 7424 £0,063 | 45 23.10£0.10] 3,850£0,017 | 55
1232+ 0,10 7,183 20,059 | 45 2529+010| 3,522+ 0,014 | 68
12.57+0,10| 7,041 £0,056 | 45

13.07+0,10| 6,772£0,052 | 42

14.01+0,10] 63220,045 | 21

14.48+0,10| 6,118+0,042 | 35

14,80+ 0,10 5,988+ 0,041 | 23

1515+ 0,10 5,850 0,039 | 52

1628+ 0,10| 5444 0,033 | 18

1670+ 0,10 5,300 = 0,032 | 20
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16,90 £ 0,10 5,246 + 0,031 22
17,92 + 0,10 | 4,950 = 0,028 70
18,64 + 0,10 | 4,761 = 0,025 36
20,88 + 0,101 4,255 + 0,020 42
21,35+ 0,10| 4,163 £ 0,019 25
21,68 +0,10| 4,099 = 0,019 18
22,42 +0,10] 3,966 £ 0,018 38
23,10+ 0,10 3,850+ 0,017 55
23,54+ 0,101 3,780+ 0,016 20
23,95+ 0,101 3,715+ 0,015 37
24,67 +0,10| 3,609 £ 0,014 44
25,29+0,10 3,522 + 0,014 68
26,38 +0,10| 3,379 £ 0,013 33
26,96 +0,10| 3,307 + 0,012 33
27,63 £0,10 3,229+ 0,012 22
28,36 + 0,10 3,147 £ 0,011 29
29,07 £ 0,101 3,072 £ 0,010 35

Theo mdt trudng hop dua ra trong ban mo ta nay, dang da hinh A cia hop chét
natri
dugc dac trung boi dinh mau nhilu xa bot tia X tai 4,90, 9,83 va 25,29°20+0,1°20. Theo
cac trudng hop khac, dang da hinh A con dugc déc trung thém bai it nhit mot dinh xuét
hién tai 6,86, 8,41, 10,13, 17,92 va 23,10°26+0,1°26. Theo céc trudng hop khac, dang
da hinh A con dugc dic trung thém bai it nhét hai dinh xuat hién tai 6,86, 8,41, 10,13,

2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat

17,92 va 23,10°20+0,1°20. Theo céc truong hop khic nira, dang da hinh thé hién miu

nhidu xa bot tia X co ban trong tu nhu mAu nhifu xa bot tia X dugce thé hién trén Fig.13.
Dang da hinh B

Theo mdt truong hgp, dang da hinh B la hop chit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat thé hién miu nhiéu xa bot
tia X dic trung bdi mo hinh phd nhiéu xa duge tém t4t trong bang 2A hogc 2B. Theo
mot sb truomg hop, sang ché mo ta dang da hinh cua hop chét natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat bao gdm it nhit 2 dinh tai
(£0,1°20) trong bang 2A hodc 2B. Theo mot s truong hop, sang ché dé xuét dang da
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hinh cta hop chét natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-
3-ylthio)axetat bao gdm it nhét 3 dinh tai (0,1°20) trong bang 2A hoic 2B, it nhit 4
dinh tai (£0,1°20) trong bang 2A hodc 2B, it nhét 5 dinh tai (£0,1°20) trong bang 2A, it
nhit 6 dinh tai (+0,1°20) trong bang 2A, it nhét 8 dinh tai (£0,1°260) trong bang 2A, it
nhét 10 dinh tai (£0,1°20) trong bang 2A, it nhit 12 dinh tai (£0,1°20) trong bang 2A, it
nhét 14 dinh tai (£0,1°26) trong bang 2A hoic it nhét 16 dinh tai (+0,1°20) trong bang
2A.

Béng 2

A B

20 Khoang d (A) | S¥018 20 Khoang d (A) | 7018

do (%) do (%)

422+0,10 |20,939+0,508 | 100 422+0,10 |20,939+0,508 [ 100
8,51+0,10 [10392+0,123 | 79 8,51+0,10 |10,392£0,123 | 79
12,80 £0,10 | 6,917 £0,054 | 40 12,80+ 0,10 | 6,917+0,054 | 40
13,97+ 0,10 | 6,337+0,045 | 20 16,95+ 0,10 | 5231+0,031 | 45

14,46 £ 0,10 | 6,126 + 0,042 21

16,19 £0,10 | 5,475+ 0,034 23

16,95+ 0,10 | 5,231 £ 0,031 45

18,40 £ 0,10 | 4,821 £ 0,026 22

19,13 £ 0,10 | 4,639+ 0,024 26

19,48 £ 0,10 | 4,558 + 0,023 24

20,03 +£0,10 | 4,433 £0,022 25

21,28+ 0,10 | 4,176 £ 0,019 23

22,56+ 0,10 | 3,942+ 0,017 32

22,90 + 0,10 | 3,883 0,017 27

23,53 +0,10 | 3,781 £ 0,016 24

25,64 + 0,10 | 3,474+ 0,013 28

27,27+0,10 | 3,271 +0,012 18

28,17+ 0,10 | 3,168 £ 0,011 15

28,72 +0,10 | 3,108+ 0,011 19
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Theo mdt trudng hop dua ra trong ban mé ta nay, dang da hinh B cia hgp chét
natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4 H-1,2,4-triazol-3-ylthio)axetat
duogc dic trung boi dinh mau nhiéu xa bot tia X tai 4,22, 8,51 va 16,95°26+0,1°26. Theo
trudng hop khac, dang da hinh B con duge dic trung thém béi dinh xuét hién tai
12,80°20+0,1°20. Theo céc truong hop khac nita, dang da hinh thé hién mAu nhiéu xa

bdt tia X co ban twong tw nhu mAu nhidu xa bot tia X dugc thé hién trén Fig.17.
Dang da hinh B’

Theo mot trudng hop, dang da hinh B’ 1a hop chét natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat thé hién mau nhiéu xa bt

tia X dic trung bdi md hinh phd nhidu xa dugc tém tit trén Fig.19.
Két hop véi céc dang & trang théi rdn vo dinh hinh

Theo mdt sb truong hop, dang da hinh bét ky mo ta & day (vi dy, Dang 1) tuy ¥
bao gém (hoic dugc trdn 13n hodc duge két hop) mdt lugng xé4c dinh cua 2-(5-bromo-
4-(4-xyclopropylnaphtalen-1-yl)-4 H-1,2,4-triazol-3-ylthio)axetat v dinh hinh. Theo
mdt sb trudng hop, thanh ph?ln vo dinh hinh ca dang da hinh (vi dy, Dang 1) hodc hdn
hgp da hinh bao gbm it hon 50% theo khéi luong ctia dang da hinh hodc hdn hop da
hinh, it hon 25% theo khéi lugng cua dang da hinh hodc hdn hop da hinh, it hon 15%
theo khéi Iwgng ciia dang da hinh hogc hén hop da hinh, it hon 10% theo khéi lugng ciia
dang da hinh hodc hdn hop da hinh hodc it hon 5% theo khéi lugng ctia dang da hinh
hozc hdn hgp da hinh.

Theo mét sb trudng hop, dang da hinh bit ky mé ta & day (vi du, Dang A) tuy ¥
bao gdm (hoic duge tron 13n hodc duge két hop) mot luong xéc dinh clia hop chét natri
2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat vd dinh
hinh. Theo mét sb trudng hop, thanh pha“in vo dinh hinh cia dang da hinh (vi dy, Dang
A) hoic hdn hgp da hinh bao gbm it hon 50% theo khéi luong cia dang da hinh hodc
hdn hop da hinh, it hon 25% theo khéi lugng clia dang da hinh hodc hon hop da hinh, it
hon 15% theo khéi lugng ctia dang da hinh hodc hdn hop da hinh, it hon 10% theo khéi
luong ctia dang da hinh hodc hdn hop da hinh hoc it hon 5% theo khéi lugng cia dang
da hinh hodc hdn hgp da hinh.
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C& hat

Theo mét sb trudng hop, sang ché moé ta chit diém da hinh 2-(5-bromo-4-(4-
xyclopropylnaphtalen- 1-yl)-4H-1,2,4-triazol-3-ylthio)axetat (vi du, tinh thé hodc chira
thanh phan két tinh). Theo mét s truong hop, sang ché dé xuit dang da hinh 2-(5-
bromo-4-(4-xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat (vi du, tinh thé
hoic chira thanh phin két tinh) ¢6 ¢& hat ndm trong khoang tir 5 &én 50micron. Theo
mdt s6 trudng hop, ¢& hat trung binh it nhét 12 10micron, tir 15 dén 50 micromet, tir 15
dén 35micron, tir 35 dén 45 micromet, tir 35 dén 40 micromet, khoang 40 micromet hodc
twong tr. Theo mot sb truong hop, cic chit diém 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat (vi du, tinh thé hodc chira
thanh phan két tinh, nhu dang da hinh ciia Dang 1) ¢6 dudng kinh trung binh 16n hon 5
hodc 10micron cé cac thong s6 v& d6 6n dinh dugc cai thién so véi céc loai dudong kinh
nho hon.

Tién chit

Theo mdt sé truong hop, hop chit mé ta trong ban mé ta nay tdn tai & dang tién
chét. Ban mo ta bdc 1o phuong phap diéu tri bénh bing cach sir dung céc tién chat nay.
Ngoai ra, ban md ta con boc 16 phuong phap didu tri bénh bing cach st dung céc tién

chit nay 1am dugc phim.

Tién chit thong thudng 12 tién chét thude ma, sau khi st dung cho d6i trgng va
sau khi hép thu, dwgc chuyén ddi thanh céc loai cé hoat tinh hodc ¢6 hoat tinh manh hon
thong qua mdt quy trinh nao d6, nhu chuyén dbi bang con duong chuyén hoa. Mot sb
tién chét c6 nhém hoa hoc c6 mit trong tién chat khién cho né it hoat tinh hon va/hoic
truyén dic tinh hoa tan hodc da tinh khac cho thubc. Khi nhom héa hoc dugce tach
vi/hodc duge cai bién so véi tién chét, thube hoat tinh duwge tao ra. Trong mot sé tinh
hudng, tién chat thuong hiru dung vi ching dé& sir dung hon so véi thube gbc. Vi dy, tién
chét c6 kha dung sinh hoc bing cach sir dung theo duong ubng trong khi thudc gbc thi
khong. Trong mot sé tinh hudng, tién chat cling c6 ¢ hoa tan t6t hon trong dugce phdm
so0 v6i thube gée. Vi du, khong bi gi6i han, tién chét c6 thé 13 hop chit md ta & day dugc
sir dung 1am este (“tién chét”) dé tao thuan l¢i cho sy truyén qua mang té bao & do, tinh
hoa tan trong nudc gy bét lgi cho kha ning di chuyén nhung sau d6 dugc thiy phén

bang cach chuyén héa thanh axit cacboxylic, thuc thé hoat tinh, ngay bén trong té bao &
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d6 tinh hoa tan trong nuéc 1a ¢6 loi. M6t vi du nira vé tién chit c6 thé 12 mot peptit ngén
(axit polyamino) lién két véi nhom axit & d6 peptit dugc chuyén héa dé biéu 16 gbe hoat
tinh. (Vi du xem trong tai liéu cua Bundgaard, "Design and Application of Prodrugs" in
A Textbook of Drug Design and Development, Krosgaard-Larsen and Bundgaard, Ed.,
1991, Chapter 5, 113-191, tai liéu néu trén dugc két hop tham khao trong séng ché nay).

Theo mot sb truong hop, tién chit duoc thiét ké lam cdc din xuét thude c6 thé
dao nguo, dé st dung 1am cac chét cai bién dé ting cudng su van chuyén thudc téi cac
md dic hidu vi tri. Viéc thiét ké cac tién chét cho dén hién tai d3 lam gia ting tinh hoa
tan trong nuéc hiéu qua cia hop chit diéu tri d huéng vao cac ving & d6, nude 1a dung
mdi chii yéu.

Ngoai ra, vé& mit khac, cic dan xuét tién chit cua hop chit theo sang ché c6 thé
duoc didu ché bing cac phwong phap mé ta & ddy ciing da biét trong linh vuc (dé biét
thém chi tiét hon, xem trong tai liéu cua Saulnier et al., Bioorganic and Medicinal
Chemistry Letters, 1994, 4, 1985). Chi theo cach vi du, cAc tién chét thich hop c6 thé
duoc didu ché bing cach cho hop chét khéng din xudt phan tng véi tac nhan cacbamyl
hoéa thich hgp nhu, khoéng chi gidi han onhung khong chi giéi han ¢, 1,1-
axyloxyalkylcarbano clo hoéa, para-nitrophenyl cacbonat hodc tuong ty. Dang tién chét
cta cac hop chit mo ta & ddy, trong d6 tién chit dugc chuyén héa in vivo dé tao ra din
xuit nhu dugce néu & diy dugc bao gdm trong pham vi bao hd cuia sang ché. Thuc vay,

mot s8 hop chit mé ta & ddy 1a tién chét ciia din xuit hodc hop chit hoat tinh khac.

Theo mdt sb trudng hop, tién chit bao gdm hop chét trong d6 gdc axit amin hoic
chudi polypeptit chira hai hodc nhiéu hon hai (vi du hai, ba hogc bdn) gdc axit amin
dugc lién két theo cach cong hoa tri thong qua mot lién két amit hodic este véi nhém axit
amin, hydroxy hodc axit cacboxylic tu do cia hop chét duoc mb ta & ddy. Cac gbc axit
amin bao gdm khéng chi giéi han énhung khong chi gidi han & 20 axit amin xuét hién
trong tw nhién va con bao gém 4-hydroxyprolin, hydroxylysin, demosin, isodemosin, 3-
metylhistidin, norvalin, beta-alanin, axit gama-aminobutyric, cirtulin, homoxystein,
homoserin, ornithin va metionin sulfon. Theo trudng hop khéc, tién chit bao gdm hop
chét trong d6 géc axit nucleic hodc oligonucleotit chira hai hodc nhiéu hon hai (vi du,
hai, ba hoic bbn) géc axit nucleic duoc lién két theo cach cong hoa tri véi hop chét dugc
mo ta & day. Theo mot s6 truong hop, tién chét bao gdbm hop chét chura alkyl este. Theo

mot sd trudng hop nhu vdy, alkyl este duge tach in vivo dé tao ra hop chét 1. Vi du
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khong han ché vé céc tién chét este bao gdm cac este metyl, etyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, isoamyl, pentyl, hexyl, heptyl, octyl, nonyl, terpenyl, bornyl,
alyl, linalyl hodc este geranyl.

Tién chét dugc dung cua hop chit md ta trong ban md ta nay ciing bao gdm,
khong chi gidi han onhung khong chi gidi han & céc este, cacbonat, thiocacbonat, dan
xuét N-axyl, din xuét N-axyloxyalkyl, din xuét bac bdn cta amin bic ba, bazo N-
Mannich, bazo Schiff, lién hgp axit amin, este phosphat, mudi kim loai va este sulfonat.
Hop chét c6 cac nhém amino, amido, hydroxy hodc cacboxylic tu do ¢6 thé dugc chuyén
dbi thanh tién chit. Vi du, nhém cacboxyl tu do c6 thé dugce dan xuét thanh amit hoic
alkyl este. Trong mét sb tinh hudng, tit ca cac gbc tidn chit nay két hop cac nhém bao
gbm khong chi giéi han dnhung khong chi giéi han & cac nhom chirc ete, amin va axit

cacboxylic.

Tién chét hydroxy bao gdm cic este nhu, khdng chi giéi han dnhung khong chi
gi6i han &, axyloxyalkyl (vi du axyloxymetyl, axyloxyetyl) este,
alkoxycacbonyloxyalkyl este, alkyl este, aryl este, phosphat este, sulfonat este, sulfat
este va este chira disulfit; ete, amit, cacbamat, hemisuxinat, dimetylaminoaxetat va
phosphoryloxymetyloxycacbonyl, nhu dugc néu trong tai liéu “Advanced Drug Delivery
Reviews 1996, 19, 115”.

Tién chét din xuét tir amin bao gdm, khong chi giéi han énhung khoéng chi gidi

han & cdc nhom va hén hgp cac nhém sau:

(0] O (0] S S )R\ /[cj)\ )R\ jl
_“.‘J\R _’?‘J\O'R ITIJ\S’R —r;:J\o’R —NJ\S’R o o oR
H H H H H H H
(0] S R R S R S R 0
_Nm _N)m __N//I\R _Né\’ﬂ R ——ITIJ\S)J\R _N)\O)J\R —-ITIJ\S)LR
H N H N R H H H

cling nhu céc sulfonamit va phosphonamit.

Vi du thwe hién sang ché
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Céc vi du va vi du didu ché dua ra dudi diy dé minh hoa thém va minh hoa &
dang vi du cho cac phuong phap diéu ché hop chét theo séng ché. Cén hiéu ring, pham
vi bao ho ciia sang ché khong bi gidi han theo cach bit ky béi pham vi céc vi du va vi

du didu ché duéi day.

Vi du 1A: Téng hop hop chét 2
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Nap dimetylformamit (2,63kg + 5% <> 2,8L + 5%) vao thiét bi phan tng. Gia
nhiét dimetylformamit t&i nhiét dd nim trong khoang tlr 27°C dén 35°C. Nap hop chit
5 (1,0kg + 1%) vao ciing thiét bi phan tmg theo ting phén trong khi duy tri nhiét do nim
trong khoang tir 27°C dén 35°C. B4 sung metyl bromoaxetat (0,6008 / M x 100kg + 1%
<>0,3620 / M x 100 L £ 1%) vao hdn hgp phan tng trong khi duy tri nhiét dd nim
trong khoang tir 27°C dén 35°C, vi du tir 28°C dén 33°C, trong d6 M 1a 9 tinh khiét
clia metyl bromoaxetat theo GC tinh bing % dién tich. Viéc bd sung metyl bromoaxetat

gdy toa nhiét nhe.

Khuéy hdn hop trong thdi gian it nhit 10 phut va khong 1au hon 20 phut, & nhiét
d5 ndm trong khoang tir 27°C dén 35°C, vi dy tir 28°C dén 33°C.

B4 sung natri bicacbonat vao hdn hgp phan tng (0,314 kg + 1%) theo ting phén
trong khi duy tri nhiét do nim trong khoang tir 27°C dén 35°C, trong thoi gian it nhét
30 phuat va khong 14u hon 70 phat. Trong khi bd sung céc phén natri bicacbonat, khi
cacbon dioxit dugc giadi phong ra.

Khudy hén hop trong thoi gian it nhit 1 gio va khong lau hon 4 gio, & nhi¢t do
ndm trong khoang tir 27°C dén 35°C, vi du tir 28°C dén 33°C. Lam lanh hdn hop phéan
tng xubng nhiét 4o nim trong khoang tir 5°C dén 10°C va sau d6 14y mau dé phan tich

HPLC.

Phan ng dugc coi 1a hoan thanh néu nhu ham lugng hop chét 5 nhoé hon 0,50%
dién tich theo HPLC, tét hon 1a nhé hon 0,20% dién tich theo HPLC. Néu nhu phan tmg

khéng hoan thanh sau miu thir hai, gia nhiét hdn hop phan ung téi nhiét 46 nim trong
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khoang tir 27°C dén 35°C. Bé sung metyl bromoaxetat (0,0172 / M x 100kg + 1% <>
0,0103 / M x 100 L + 1%) vao hdn hop phan (g trong khi duy tri nhiét 4§ nim trong
khoang tir 27°C dén 35°C, vi du tir 28°C dén 33°C. Khudy hdn hop trong thoi gian it
nhit 30 phut va khong lau hon 2 gid, & nhiét d6 nim trong khoang tir 27°C dén 35°C, vi
du tir 28°C dén 33°C, sau d6 1y mAu @ phan tich HPLC.

Néu nhu phan tng hoan thanh xong, b6 sung nuéc ozon khir ion (9,0 L + 5%)
vao hdn hop phan tmg trong thoi gian it nhit 15 phut, trong khi duy tri nhiét do nim
trong khoang tir 5°C dén 20°C. Trong khi bd sung, khi cacbon dioxit c6 thé dugc giai
phong ra. Viéc bd sung nudc ozon khir ion gdy tda nhiét nhe. Khudy hdn hop trong thoi

gian it nhét 30 phut trong khi duy tri nhiét do nim trong khoang tr 5°C dén 10°C.

B sung dung dich dugc didu ché trude bing cach hoa tan natri bicacbonat (0,105
kg £ 1%) trong nudc ozon khir ion (1,47 L + 5%) vao hdn hop trong thoi gian it nhit 10
phut, trong khi duy tri nhiét 4o ndm trong khoang tir 5°C dén 20°C, cho t6i khi do pH
ctia hdn hop nam trong khoang tir 6,7 dén 8,0, vi du tir 6,9 dén 7,3. Khqu huyén phu
trong thoi gian it nhat 60 phit trong khi duy tri nhiét do nim trong khoang tir 5°C dén
10°C. Loc huyén phu. Rira ba 4m hai 14n bang nudc ozon khir ion (2,0L £ 5%) dugc lam
lanh trudc xudng nhiét dd nim trong khoang tir 5°C dén 10°C.

Rira bi 4m hai 14n bing hdn hop clia etyl axetat (0,09kg + 5% <> 0,1 L + 5%)
va rugu isopropyl (0,79kg + 5% <> 1,0 L + 5%) dugc lam lanh trudce xudng nhiét d6
nam trong khoang tr 0°C dén 5°C.

Lam khé ba 4m trong didu kién chan khong & nhiét 46 thép hon 45°C, cho t6i khi
lugng nudc (theo phén tich Karl Fischer) thdp hon hoic twong duong 0,5% khéi
lwong/khdi lugng, tét hon 1a thép hon hodic tuong duong 0,1% khéi lugng/khéi lugng,
lugng etyl axetat theo GC thip hon hoic tuong duong 200ppm, lwgng rugu isopropyl
theo GC thdp hon hoic twong duong 600ppm va lugng dimetylformamit theo GC thip
hon hoic twong duong 10000ppm.

Vi du 1B: Tdng hop hop chét 2

Piéu ché trén quy mo 16n hop chét metyl 2-((4-(4-xyclopropylnaphtalen-1-yl)-
4H-1,2,4-triazol-3-yl)thio)axetat
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Co mé trong didu ché trén quy mdé 16n hop chit metyl 2-((4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-yl)thio)axetat 1a 1,0kg. Hi€u sut theo ty
luong dugce tinh toan bing 126,95% khdi Iuong/khdi lugng, véi higu suit ky vong 14

120 + 6% khéi lugng/khdi Iugng (95 + 5% mol).
Buéce 1

Nap dimetylformamit (2,86kg + 5%; 3,05L £ 5%) vao thiét bi phan ung va gia
nhiét t6i nhiét d6 nim trong khoang tir 15 dén 23°C. B sung hop chit 4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-thiol (1,0kg £ 1,5%) vao thiét bj phan
{rng theo timg phén, duy tri nhiét 6 nim trong khoang tir 15°C dén 23°C. B4 sung natri
bicacbonat (0,161kg + 1%) vao thiét bj phan tmg, duy tri nhiét 6 ndm trong khoang tir
15°C dén 23°C. Bd sung metyl bromoaxetat (0,6095kg + 1%; 0,3672L + 1%) vao thiét
bi phan tng, duy tri nhiét 4o nim trong khoang tir 15°C dén 30°C, t6t hon tir 17°C dén
21°C.

Néu nhur d6 tinh khiét ctia metyl bromoaxetat 1a < 99,0% (theo GC), khi d6, bd
sung lugng tinh theo cdng thirc: 0,6065 / M x 100kg + 1%; 0,3654 / M x 100L + 1%,
trong d6 M 1a d6 tinh khiét ctia metyl bromoaxetat (theo GC tinh bang % dién tich).
Viéc bd sung metyl bromoaxetat gdy tda nhiét nhe. Rira duong nap li€u bang
dimetylformamit (0,19 kg + 5%; 0,2L + 5%), b sung dich rira vao thiét bi phan tmg,
duy tri nhiét do ndm trong khoang tir 15°C dén 30°C, tét hon tir 17°C dén 21°C.

Khuiy hdn hop trong thoi gian it nhéit 20 phit va khéng lau hon 40 phut, duy tri
nhiét d6 nim trong khoang tir 15°C dén 30°C, tét hon tir 17°C dén 21°C. B) sung natri
bicacbonat (0,161 kg + 1%) vao thiét bi phan ng theo timg phén, trong thdi gian it nhat
20 phat nhung khong 14u hon 120 phut, duy tri nhi€t do niam trong khoang tir 15°C dén
30°C. Luu y, viéc bd sung natri bicacbonat c6 tinh thu nhiét va khi cacbon dioxit duoc
giai phong ra. Khudy hdn hgp trong thdi gian it nhét 1 gid va khong 1au hon 8 gid, duy
tri nhiét 46 nim trong khoang tir 15°C dén 30°C, tét hon tir 17°C dén 21°C.

Phin ung dugc coi 1a hoan thanh xong khi luong hop chit 4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-thiol thip hon 1,0% dién tich theo
HPLC, tét hon 14 thép hon 0,50% dién tich theo HPLC. Néu nhu phén {ng hoan thanh
xong, tién hanh tiép tuc véi budc 3. Néu phan tng chua hoan thanh, 14y miu khéc dé

phén tich HPLC; néu phan tng van chua hoan thanh, tién hanh tiép tuc véi bude 2.
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Budc 2

B4 sung metyl bromoaxetat (0,01146kg * 1%; 0,00683L + 1%) vao thiét bj phan
{mg, duy tri nhiét 49 nim trong khoang tir 15°C dén 30°C, tdt hon tir 17°C dén 21°C.

Néu nhwr d6 tinh khiét ciia metyl bromoaxetat 1a < 99,0% (theo GC), khi d6, b6
sung lugng tinh theo cong thirc: 0,0114 / M x 100kg = 1%; 0,0068 / M x 100L £ 1%,
trong d6 M 1a d¢ tinh khiét cia metyl bromoaxetat (theo GC tinh bing % dién tich). Rira
duong nap liéu bing dimetylformamit (4,7kg + 5%; 5L + 5% - luong c¢b dinh), bd sung
dich rira vao thiét bi phan tng, duy tri nhiét do ndm trong khoang tir 15°C dén 30°C, t6t
hon tlr 17°C dén 21°C.

Khuiy hén hop trong thoi gian it nhét 30 phit nhung khong 14u hon 2 gio, duy
tri nhiét d6 nim trong khoang tir 15°C dén 30°C, tét hon tir 17°C dén 21°C. Phan (g
dugc coi 1a hoan thanh xong khi luong hop chéit 4-(4-xyclopropylnaphtalen-1-yl)-4H-
1,2,4-triazol-3-thiol thAp hon 1,0% dién tich theo HPLC, tét hon 1a thap hon 0,50% dién
tich theo HPLC.

Néu nhu phan (g hoan thanh xong, tién hanh tiép tuc véi bude 3. Néu phan tmg
chua hoan thanh, 14y mAu khéc dé phan tich HPLC. Néu phan (mg van chura hoan thanh

sau mau tht hai, 13p lai budce 2.
Budce 3

Bé sung nude ozon khir ion (0,5L + 5%) vao hén hop phan ng trong thoi gian
it nhat 15 phut, duy tri nhiét do nim trong khoang tir 10°C dén 30°C. Viéc bb sung gay
téa nhiét nhe va co thé giai phong ra khi cacbon dioxit. Khuéy hdn hop trong thoi gian
it nhét 30 phat, duy tri nhiét do nam trong khoang tir 10°C dén 30°C, trong thoi gian nay,
chét két tua co thé tao ra, qua trinh nay gy toa nhiét nhe.

B4 sung phan thi hai ctia nude ozon khir ion (8,5L + 5%) vao hdn hop phén tmg
trong thoi gian it nhét 30 phut, duy tri nhiét 4o nim trong khoang tir 10°C dén 30°C,
trong thoi gian nay, san phém s& két tha. Viéc b sung giy téa nhiét va cacbon dioxit co
thé duoc giai phong.

Lam lanh huyén phu xubng nhiét 4o nam trong khoang tir 5 dén 10°C. X4c dinh
d0 pH ctia huyén phu. Néu cin thiét, hiéu chinh d6 pH nim trong khoang tir 6,3 dén 8,3,

t&t hon nim trong khoang tir 6,9 dén 7,3 bing cach b sung dung dich didu ché trude
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clia natri bicacbonat (0,105kg + 1%) trong nuéc ozon khir ion (1,47L + 5%) trong thoi
gian it nhit 10 phut, duy tri nhiét do nim trong khoang tir 5°C dén 10°C.

B& sung nuéce ozon khir ion (1,0L + 5%) trong thoi gian it nhét 10 phut, duy tri
nhiét d6 nim trong khoang tir 5°C dén 10°C. Khudy huyén phi trong thdi gian it nhét 60
phut, duy tri nhiét do nim trong khoang tr 5°C dén 10°C.
Budce 4

Loc huyén phu. Rira ba 4m bang nudc ozon khir ion (2,0L * 5%) dugc lam lanh
trwée xubng nhiét do ndm trong khoang tir 5°C dén 10°C. Rira ba 4m 1an thir hai bing
nude ozon khir ion (2,0L + 5%) dugc 1am lanh trude xudng nhiét dd nam trong khoang
tir 5 dén 10°C. Rira ba 4m bing dung dich cua etyl axetat (0,09kg + 5%; 0,1L £ 5%) va
ruou isopropyl (0,79kg + 5%; 1,0L + 5%) dugc lam lanh trude xubng nhiét o ndm trong
khoang tir 0 dén 5°C. Rira ba 4m bang dung dich cta etyl axetat (0,09kg £ 5%; 0,1L +
5%) va rugu isopropyl (0,79kg + 5%; 1,0L + 5%) dugc lam lanh trude xudng nhiét o
ndm trong khodng tir 0 dén 5°C.

Lam khé ba 4m trong didu kién chan khong & nhiét do thap hon 60°C, cho téi khi
lwong nuéc (theo phan tich Karl Fischer) 12 <0,2% khdi lugng/khéi luong, t6t hon 1 <
0,1% khéi lugng/khéi lugng; lugng etyl axetat (theo GC) 1a < 200ppm; lwong rugu
isopropyl (theo GC) 1a <600ppm; va luong dimetylformamit (theo GC) 1a < 10000ppm.

Vi du 2A: Téng hop hop chit 1 va hop chét 4
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Nap hop chét 2 (1,0kg = 1%) vao thiét bi phan tng. B6 sung tetrahydrofuran (6,2
kg+ 1% <> 7,0 L = 1%) vao cung thiét bi phan tmg nay. Gia nhiét hdn hop téi nhiét d
nim trong khoang tir 35°C dén 42°C. Khuiy hon hop trong thoi gian it nhét 10 phut &
nhiét dd ndm trong khoang tir 35°C dén 42°C dé thu duogc dung dich trong mau. Lam
lanh hdn hop phan tng xudng nhiét 4o nim trong khoang tir 27°C dén 32°C.
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B sung N-bromosuxinimit (0,734 kg + 1%) vao hdn hop phan img trong khi duy
tri nhiét do ndm trong khoang tir 27°C dén 32°C, vi du tir 27°C dén 30°C. Khudy hén
hop & nhiét d§ ndm trong khoang tir 27°C dén 32°C, vi du tir 27°C dén 30°C, cho téi
khi phan ing hoan thanh.

Phan tmg duoc coi 1a hoan thanh xong khi lrgng hop chét 2 thép hon 1,5% dién
tich theo HPLC, t4t hon 14 thdp hon 0,2% dién tich theo HPLC.

Phan (g dugc 14y miu dé phan tich HPLC sau thoi gian ndm trong khoang tir
20 dén 40 phit khudy dé xac dinh lwgng hop chit 2. Dwa vao phén tich HPLC, tity ¥ bd
sung lugng du cia N-bromosuxinimit (0,105 kg + 1%) trong khi duy tri nhiét 4o nim
trong khoéng tir 27°C dén 32°C, vi du tir 27°C dén 30°C. Theo cach khac, tiép tuc thao
tac khuéy & nhiét d6 ndm trong khoang tir 27°C dén 32°C, vi du tir 27°C dén 30°C, cho
toi khi phan ing hoan thanh.

Lam lanh hén hop phan tmg xuéng nhiét do ndm trong khoang tir 2°C dén 7°C,
vi du tir 2°C dén 5°C. B6 sung toluen (4,33kg + 5%) vao hdn hop, trong khi duy tri nhiét
d6 ndm trong khoang tir 2°C dén 7°C, vi du tir 2°C dén 5°C.

B4 sung nuéc ozon khir ion (5,0L + 5%) vao hdn hgp phén tng, trong thoi gian
it nhit 10 phut, trong khi duy tri nhiét do nim trong khoang tir 2°C dén 7°C, vi du tir
2°C dén 5°C. Viéc bd sung nuée ozon khir ion 1 tda nhiét va trong khi b sung, c6 thé
xuét hién sur giai phong khi. Khudy hdn hop trong théi gian it nhét 30 phut trong khi duy
tri nhiét d6 ndm trong khoang tir 2°C dén 7°C, vi du tir 4°C dén 6°C.

Ngirng khudy va cho phép cac 16p phan tach trong thoi gian it nhit 30 phut. Xa
nudc ra (pha & dudi). B6 sung dung dich dugc diéu ché trude bﬁng cach hoa tan natri
disulfit (0,112kg + 1%) trong nudc ozon khir ion (5,0 L + 5%) vao pha hitu co trong thoi
gian it nhét 10 phut, trong khi duy tri nhiét do nim trong khoang tir 2°C dén 7°C. Viéc
bd sung dung dich natri disulfit c6 tinh téa nhiét. Trong khi bd sung, su giai phong khi

c0O thé xuat hién.

Khuéy huyén phu trong thoi gian it nhét 30 phut trong khi duy tri nhiét do nim
trong khoang tur 2°C dén 7°C. Tién hanh 14y mAu hdn hop. Néu nhu pha nuéc ciia mau
c6 mau vang nhat, tién hanh budc rira khac bing natri disulfit. Néu nhu pha nuéc cua
mau tré nén khong mau, thi chuyén miu sang phéan tich HPLC. Néu dinh ctia N-

bromosuxinimit dugc phat hién bing HPLC, thi tién hanh buéc rira khac bang natri
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disulfit va 1ap lai phéan tich HPLC cho t&i khi NBS khong con c6 thé phat hién duoc
bing HPLC.

Ngimg khudy va dé cho cac 16p phan tach trong thoi gian it nhét 15 phut. Théo
x4 pha nudc (pha & dudi) va két hop véi pha nuée truée d6. Gia nhiét pha hiru co chira
hop chét 3 t6i nhiét d6 ndm trong khoang tir 18°C dén 25°C. B6 sung nuéc ozon khir
ion (5,0L + 5%) vao pha hitu co, duy tri nhiét 4o nim trong khoang tir 18°C dén 25°C.
Khudy hdn hop trong thdi gian it nhit 15 phuat, duy tri nhiét do nim trong khoang tir
18°C dén 25°C. Ngirng khudy va dé cho céc 16p phéan tach trong thoi gian it nhét 15
phut. Thao xa pha nuée (pha & dudi).

B sung dung dich duoc diéu ché trudc bing cach hoa tan natri bicacbonat
(0,35kg * 1%) trong nudc ozon khir ion (5,0L + 5%) vao pha hitu co, duy tri nhiét do
ndm trong khoang tir 18°C dén 25°C. Khudy hdn hop trong thoi gian it nhéit 15 phat,
duy tri nhiét d6 nim trong khoang tir 18°C dén 25°C. Ngirng khudy va @ cho céc 16p
phén tach trong thoi gian it nhét 15 phat. Théo x4 pha nuéc (pha & dudi).

Néu nhu @6 pH ciia pha nudc xa thai thip hon 8,0, lip lai buéc rira bang natri

bicacbonat cho t¢i khi d§ pH cta pha nudc cao hon 8,0.

B sung dung dich dugc diéu ché trude bing cach hoa tan natri hydroxit (tinh
khiét) (0,1473kg + 1%) trong nudc ozon khir ion (3,61L + 5%) vao pha hitu co chira
hop chét 3 trong thoi gian it nhét 10 phit, trong khi duy tri nhiét do nim trong khoang
tir 18°C dén 25°C.

Khudy han hop & nhiét do nim trong khoang tir 18°C dén 25°C trong thoi gian it
nhét 2 git cho t6i khi phan tng hoan thanh. Phan timg dugc coi la hoan thanh xong khi
dién tich dinh theo HPLC clia hop chét 3 & pha hitu co nhé hon S0mAU. Néu nhur phan
(g chua hoan thanh, thi khudy hon hop phan tmg thém 2 gid nira trudc khi tai 14y mau.
Néu nhu phan tng khong hoan thanh sau 6 git khudy, bb sung thém lugng du dung dich
nudc natri hydroxit va tai 14y mAu 3 gi¢ sau khi bd sung. Hon hop phan tng c6 hai pha
tai thoi diém nay. Nging khudy va dé cho cac 16p phan tach trong thoi gian it nhét 30
phut. Théo xa pha nude (pha ¢ dudi) ra khoi thiét bi phan tmg hodc thiét bi chira. Lap

lai bude nay va két hop céc 16p nuée. Thao xa pha hitu co (pha phia trén) dé loai bé.
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C6 déc cac pha nudce trong diéu kién chan khong & nhiét do thép hon hodc tuong
duong 40°C cho t6i khi khong con thu dugce san phim chung c4t nao nho st dung ap

sult chan khong khong thip hon 75mbar.

L4y mau cta pha nuée dé xac dinh luong hop chét 4 trong pha nuéc cb dic. Piéu
chinh thé tich pha nuéc co dic tdi thé tich khoang 5,5 x W L # 5% trong 6 W 1a lugng
hop chét 1 tinh bing Kg dugc tinh todn tir mau phan tich.

Lam lanh hdn hop xudng nhiét o nim trong khoang tir 0°C dén 5°C trong thoi
gian it nhét 2 gid. Khudy hdn hgp trong thoi gian it nhét 2 gid, duy tri nhiét do nim
trong khoang tir 0°C dén 5°C. Két tinh mudi natri, tirc 13 hop chét 4 xuét hién tai thoi
diém nay.

Gia nhiét huyén phil t6i nhiét d6 nim trong khoang tir 17°C dén 19°C. Khudy
hdn hop trong thdi gian it nhit 1 gid, duy tri nhiét d§ nim trong khoang tir 17°C dén
19°C. Hop chat 4 mudi natri giit nguyén & dang két tinh sau thai gian khudy nay.

Lam lanh hén hop xudng nhiét do nim trong khoang tir 13°C dén 15°C trong thoi
gian it nhat 4 gid. Lam lanh hdn hop xubng nhiét do tir 0°C dén 5°C trong thdi gian it
nhét 2 gid. Khudy hén hop trong thoi gian it nhét 2 gidr va t6t hon 1a khong 1au hon 4
gi®y, duy tri nhiét d6 nim trong khoang tir 0°C dén 5°C.

Loc huyén phu. Rira ba 4m 3 14n béng nude ozon khir ion (0,50L + 5%) dugc lam
lanh trudc xudng nhiét d6 nim trong khoang tir 0°C dén 5°C duéi dong nito két hop véi
chén khong.

Hoa tan ba 4m chira hop chét 4 véi nuée ozon khir ion (4,5L + 5%) & nhiét do
khéng cao hon 35°C va chuyén dung dich sang thiét bi phan tmg hoic thiét bi chtra. Ldy
mAu dung dich nuéc dé xac dinh lugng hop chit 1 (W2). W2 1a lugng hop chét 1 tinh
bing Kg dugc tinh toan tir mAu phan tich.

B4 sung etyl axetat (9,0 x W2 kg + 5% <> 10,0 x W2 L £ 5%) vao dung dich
nudce. B sung axit bromhydric 24% trong nudc (lugng c6 thé thay ddi) vao hdn hop
trong khi duy tri nhiét d§ thip hon hoic tuong dwong 35°C cho téi khi do pH cua hdn
hop nim trong khoang tir 2,0 dén 4,0, vi du tir 3,0 dén 4,0. B sung dung dich nudc natri
hydroxit vao hdn hgp néu nhu d6 pH roi xudng thap hon 2,0. Khuiy hdn hop trong thoi
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gian it nhét 30 phut, duy tri nhiét d6 nim trong khoang tir 30°C dén 35°C. Ngimg khudy
va cho phép cdc 16p tach riéng trong thoi gian it nhéat 30 phut.

Théo x4 pha hitu co (pha phia trén) ra khoi thiét bj phan tmg hogc thiét bi chira
va 14y miu pha nudc dé phan tich HPLC. Néu nhu dién tich dinh theo HPLC cuia hgp
chit 1 cao hon 500mAU, thi l3p lai bude rira bang axit bromhydric va két hop cac pha

nudce chira hop chét 1.

B4 sung etyl axetat (0,9 x W2 kg + 5% <> 1,0 x W2 L + 5%) vdo pha nudc trong
khi duy tri nhiét d6 ndm trong khoang tir 30°C dén 35°C. Khudy hén hop trong thoi gian
it nhat 30 phat, duy tri nhiét 6 ndm trong khoang tir 30°C dén 35°C. Ngimg khudy va
cho phép cac 16p tach riéng trong thdi gian it nhit 30 phit.

Th4o x4 pha hitu co (pha phia trén) ra khéi thiét bj phan (ng hogc thiét bi chua
va 14y mAu pha nudc dé phén tich HPLC. Néu nhu dién tich dinh theo HPLC cta hop
chit 1 cao hon 500mAU, thi lp lai budc chiét bang etyl axetat.

Thao xa pha nudc (pha & dudi) dé loai bé. Bb sung nuéc ozon khir ion (2,0 x W2
L + 5%) vao pha hiru co két hop, trong khi duy tri nhiét do nim trong khoang tir 30°C
dén 35°C. Khudy hdn hop trong thoi gian it nhit 30 phut, duy tri nhiét do nim trong
khoang tir 30°C dén 35°C. Nging khudy va cho phép cic 16p tach riéng trong thoi gian
it nhat 30 phut. Théo x4 pha nudc (pha & dudi) ¢ loai bo.

Loc pha hitu co qua bd loc c6 do xbp khong 16n hon 1 micromet va chuyén phan
dich loc sang thiét bi phan @mng hoic thiét bi chtra. C6 dic pha hitu co da loc trong diéu
kién chan khong & nhiét do thp hon hoic twong duong 38°C, vi du 6 nhiét do nim trong
khoang tir 18°C dén 25°C, cho t6i khi thé tich cubi ciing ndm trong khoang giita 7,3 x
W2 L va 7,7 x W2 L. Hop chit 1 c6 thé két tinh tai thoi diém nay.

Gia nhiét hdn hgp téi nhiét do nam trong khoang tir 35°C dén 42°C, vi du tir 38°C
dén 40°C va khudy trong thoi gian it nhét 3 gior va khong 1au hon 8 gid, vi dy, tir 3 dén
5 gid, trong khi duy tri giit nguyén nhiét do.

Tuy v, hat axit ty do cua hop chét 1 dugc bd sung & dang chét rin hojic dugc tao
huyén phu trong n-heptan (0,5 x W2 L —lugng c¢b dinh) duge loc truée qua bd loc ¢6 dd

x6p khong 16n hon 1 micromet.
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Co dic pha hitu co dé loc trong diéu kién chan khong & nhiét do thép hon hodc
tuong duong 38°C, vi du, & nhiét d nam trong khoang tir 18°C dén 25°C, cho téi khi
thé tich cudi cing ndm trong khoang gitra 3,8 x W2 L va4,2 x W2 L.

B4 sung n-heptan (0,68 x W2 kg + 5% <> 1,0 x W2 L £ 5%) dugc loc trudc qua
bo loc ¢6 do xép khong 16n hon 1 micromet vao huyén phu, trong khi duy tri nhiét d¢
nim trong khoang tir 35°C dén 42°C, vi du, tir 38°C dén 40°C. Khudy hdn hop trong
thoi gian it nhit 1 gio, duy tri nhiét do ndm trong khoang tir 35°C dén 42°C, tbt hon 13
tir 38°C dén 40°C. Lam lanh hdn hgp xudng nhiét d6 nam trong khoang tir 10°C dén
5°C trong thoi gian it nhit 2 gio. Loc huyén phu.

Rira b3 4m bang dung dich cua etyl axetat (0,63 x W2 kg+ 5% <>0,7x W2L +
5%) va n-heptan (0,48 x W2 kg + 5% <> 0,7 x W2 L + 5%) dugc 1am lanh trude xubng
nhiét d6 nim trong khoang tir 5°C dén 10°C va loc qua bd loc c6 dd x0p khong 16n hon
1 micromet. Lam kho b 4m trong diéu kién chan khong & nhiét do thip hon hodc tuong
duong 50°C, cho t6i khi lugng n-heptan theo GC thip hon hoic twong dwong 5000ppm,
luong etyl axetat theo GC thip hon hoic twong dwong 2500ppm va lugng nude (theo
phén tich Karl Fischer) thip hon hosc twong duong 0,5% khéi lwgng/khéi lugng.

Vi du 2B: Tdng hop hop chét 1 va hgp chit 4
Diu ché trén quy mo 16n hop chat 2-(5-Bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)axetat

Cod mé trong didu ché trén quy méd 16n hop chit 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat 1a 1,0kg. Hi¢u suét theo ty
lurgng duogce tinh toan bang 119,1% khdi lugng/khdi lugng, véi hiéu suit ky vong 1 89
+ 24% khi luong/khdi luong (75 + 20% mol).
Budc 1

Nap metyl 2-((4-(4-xyclopropylnaphtalen-1-yl)-4H-1 ,2,4-triazol-3-yl)thio)
axetat (1,0kg £ 2%) vao thiét bi phan tng. B6 sung tetrahydrofuran (6,0kg + 1%; 6,8L
+ 1%) vao thiét bi phan tng. Gia nhiét hdn hop t6i nhiét do nam trong khoang tir 25°C
dén 35°C, tbt hon 1a tir 29°C dén 31°C.

B6 sung N-bromosuxinimit (0,8128 kg + 1%) vao thiét bj phan tng trong thoi
gian < 3 gid, duy tri nhi€t do nim trong khoang tir 25°C dén 40°C, t6t hon 1a tir 31°C
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dén 34°C. Rura dudng nap liéu bing tetrahydrofuran (0,18kg + 1%; 0,20L + 1%), b
sung dich rira vao thiét bi phan tmg, duy tri nhiét do ndm trong khoang tir 25°C dén
40°C, tét hon 1a tir 31°C dén 34°C.

Khu4y hdn hop & nhiét d nim trong khoang tir 25°C dén 40°C, tét hon 1a tir 31°C
dén 34°C, cho t&i khi phan tng hoan thanh. Phéan tng duge coi 1a hoan thanh xong khi
lugng metyl 2-((4-(4-xyclopropyl naphtalen-1-yl)-4H-1,2,4-triazol-3-yl)thio)axetat 12 <
1,5% dién tich theo HPLC, t6t hon 1a < 0,2% dién tich theo HPLC. Néu phén ung chua
hoan thanh sau thdi gian 3 gio, bd sung thém lugng du N-bromosuxinimit (0,052kg +
1%) & nhiét d6 ndm trong khoang tir 25 dén 40°C, tét hon 1a tir 31°C dén 34°C, rira
dudng nap liéu b?mg tetrahydrofuran (0,18kg + 1%; 0,20L + 1%) va bd sung dich ria
vao thiét bi phan tng trong khi duy tri nhiét d¢ ¢ nhiét do nim trong khoang tir 25 dén
40°C, tbt hon 1a tir 31°C dén 34°C. Lam gia sau khi nap N-bromosuxinimit bd sung trude
khi tai 14y mAu.

Budc 2

Lam lanh hdn hop phan (g xuéng t6i nhiét d6 nim trong khoang tir 2 dén 7°C,
tét hon 13 tir 2°C dén 5°C. Bb sung toluen (5,20kg + 5%; 6,0L + 5%) vao thiét bj phan
&mg, duy tri nhiét do ndm trong khoang tir 2°C dén 7°C, tt hon 1a tir 2°C dén 5°C.

B& sung nuée ozon khir ion (5,0L £ 5%) vao thiét bi phan tmg trong thoi gian it
nhét 10 phat, duy tri nhiét d6 nim trong khoang tir 2°C dén 7°C, tét hon 12 tir 2°C dén
5°C. Viéc bd sung gy toa nhiét va s giai phong khi ¢6 thé xudt hign. Khudy trong thoi
gian it nhat 30 pht, duy tri nhiét do ndm trong khoang tir 2°C dén 7°C, tt hon la tir 4°C
dén 6°C. Ngimg khudy va cho phép céc 16p tach riéng trong thoi gian it nhéit 30 phut.
Néu thu dugc nhil tvong, bd sung thém toluen (0,43kg + 5%; 0,5L + 5%), duy tri nhiét
d6 nim trong khoang tir 2°C dén 7°C, tt hon 1a tir 4°C dén 6°C va khudy hdn hgp trong
thoi gian 15 phut truée khi chinh 1y lai cac pha. Thao xa pha pha nu¢c & dudi.

B4 sung dung dich diéu ché trudce cua natri disulfit (0,154kg + 1%) trong nudc
ozon khtr jon (5,0L + 5%) vao pha hitu co trong thoi gian it nhét 10 phut, duy tri nhiét
d6 nidm trong khoang tir 2°C dén 7°C. Viéc bd sung gy toa nhiét va sy giai phong khi
c6 thé xuét hién. Trong khi diéu ché dung dich natri disulfit, bb sung natri disulfit du

(0,028kg £ 1%) cho mdi mdt lugng du cua N-bromosuxinimit (0,052kg £ 1%) dugce bd
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sung trong qué trinh phan tng brom hoéa, t&i lwong nap ti da natri disulfit (0,196kg +
1%).

Khudy huyén phu trong thoi gian it nhét 30 phut, duy tri nhiét d6 nim trong
khoang tir 2°C dén 7°C. Ngimg khudy va cho phép cic 16p tach riéng trong thoi gian it
nhét 15 phat. Théo xa pha nudc & dudi va két hop véi pha nude thao x4 trude do.

Gia nhiét pha hiru co toi nhiét do ndm trong khoang tir 18 dén 25°C. B6 sung
nudc ozon khir ion (5,0L + 5%) vao pha hitu co, duy tri nhiét do nim trong khoang tir
18°C dén 25°C. Khudy trong thoi gian it nhét 15 phut, duy tri nhiét do nim trong khoang
tir 18°C dén 25°C. Ngimg khudy va cho phép céc 16p tach riéng trong thoi gian it nhét

15 phuat. Théo x& pha nudc & dudi.

B sung dung dich didu ché trudc cla natri bicacbonat (0,42kg + 1%) trong nudc
ozon khir ion (6,0 1 £ 5%) vao pha hitu co, duy tri nhiét 4§ ndm trong khoéang tir 18°C
dén 25°C. Sy giai phong khi c6 thé xuét hién trong khi b sung. Khudy trong thoi gian
it nhit 15 phut, duy tri nhiét do ndm trong khoang tir 18°C dén 25°C. Ngimg khudy va
cho phép cac 16p tach riéng trong thoi gian it nhit 15 phat. Thao xa pha nuéc & dudi.
Xac dinh d9 pH ctia pha nudce thdo xa ra. Néu d6 pH nay thip hon 8,0, thi tién hanh tiép

tuc v&i bude 3. Néu do pH nay cao hon 8,0, thi tién hanh tiép tuc véi budc 4.
Budc 3

B4 sung dung dich diéu ché trudce cia natri bicacbonat (0,42kg + 1%) trong nuée
ozon khtr ion (6,0L *+ 5%) vao pha hitu co, duy tri nhiét d6 nim trong khoéng tir 18°C
dén 25°C. Sy gidi phong khi c6 thé xuét hién trong khi bd sung. Khudy trong thoi gian
it nht 15 phat, duy tri nhiét d nim trong khoang tir 18°C dén 25°C. Ngimg khudy va
cho phép céc 16p tach riéng trong thoi gian it nhét 15 phat. Thio x4 pha nuéc & dudi.
Xac dinh d6 pH cua pha nudc thio xa ra. Néu dd pH thép hon 8,0, thi 1ap lai buédce 3.
Néu d6 pH cao hon 8,0, thi tién hanh tiép tuc véi budc 4.

Budce 4

Bb sung dung dich didu ché trudc cha natri hydroxit tinh khiét (0,1473kg + 1%)
trong nuéc ozon khtr ion (3,61L + 5%) vao pha hitu co trong thoi gian it nhit 10 phat,
duy tri nhiét do nim trong khoang tir 20°C dén 30°C. Khqu hdn hgp & nhiét 4o nim
trong khoang tir 20°C dén 30°C trong thoi gian it nhit 2 gid cho téi Khi phéan tmg hoan
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thanh. Phan tng duogc coi 1a hoan thanh xong khi dién tich dinh theo HPLC cua metyl
2-((5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-yl)thio)axetat & pha
hiru co nhé hon 150mAU* (tai 292nm). Xéc dinh d6 pH sau thoi gian 2 gio khudy. Néu
d6 pH 14 >12,0, tién hanh phan tich mu bing phéan tich HPLC v& dién tich dinh cta
metyl 2-((5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-yl)thio)axetat &
pha hitu co. Néu d6 pH cua hdn hop phéan tng 1a <12,0, tién hanh bd sung dung dich
diéu ché trudc cha natri hydroxit tinh khiét (0,0118kg + 1%) trong nuéc ozon khir ion
(0,29L + 5%) va tai 1dy mAu vé d6 pH va/hodc HPLC sau thoi gian 2 gior khudy. Viée
bd sung véi lugng du dung dich natri hydroxit dugc ldp lai cho t6i khi dién tich dinh
theo HPLC ciia metyl 2-((5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-
3-yl)thio)axetat 1a <12,0.

Hbn hop phan ng c6 hai pha tai thoi diém nay; nglng khudy va cho phép céac
16p téch riéng trong thoi gian it nhit 30 phit. Thao xa pha pha nuéc & dudi ra khéi thiét

bi phan g hoic thiét bi chira.

Bé sung dung dich didu ché trudc ciia natri hydroxit tinh khiét (0,002kg + 1%)
trong nudc ozon khir ion (2,0L + 5%) vao pha hitu co, duy tri nhiét 4§ nim trong khoang
tir 18°C dén 25°C. Khudy trong thoi gian it nhit 30 phut, duy tri nhiét do nim trong
khoang tir 18°C dén 25°C. Ngirng khudy va cho phép cac 16p tach riéng trong thoi gian
it nhat 30 phut. Théo xa pha nuéc & dudi va két hop vé6i pha nuéce truée 6. Théo xa pha

hitu co trén ddy dé loai bo.

L4y mAu cta cac pha hiru co két hop dé xéac dinh lugng hop chét axit 2-((5-
bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2 4-triazol-3-yl)thio)axetic. C6 ddc cac
pha nuéc trong didu kién chan khong & nhiét do < 50°C, tét hon la tir 35°C dén 45°C,
cho t6i khi thé tich cudi cing nim trong khoang gifta 5,0 va 5,6 x W L, (trong d6 W 1a
lugng hop chét axit 2-((5-bromo-4-(4-xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-
yl)thio)axetic ("axit ty do") tinh bang kg duoc tinh toan tir miu phan tich. Nhiét do éng
boc ctia thiét bi phan tng khdng nén vuot qua 55°C.

Budc 5

Lam lanh xuéng nhiét d6 nim trong khoang tir 0 dén 5°C trong thoi gian it nhat
2 gid va khudy trong thoi gian it nhit 2 gior nita, duy tri nhiét do nim trong khoang tir

0°C dén 5°C. Su két tinh natri 2-((4-(4-xyclopropyl naphtalen-1-y1)-4H-1,2,4-triazol-3-
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yDthio)axetat c¢6 thé xudt hién tai thoi diém nay. Gia nhiét huyén phu t6i nhiét do nim
trong khoang tir 17 dén 19°C va khudy trong thoi gian it nht 1 gio nita, duy tri nhiét do
nim trong khoang tir 17°C dén 19°C. Mudi Na can duoc duy tri trang thai két tinh trong
thoi gian khudy nay. Lam lanh xudng nhiét ¢ nim trong khoang tir 13 dén 15°C trong
thoi gian it nhét 4 gid. Lam lanh thém xuéng nhiét d6 nim trong khoang tir 0 dén 5°C
trong thoi gian it nhat 2 gid. Khudy trong thdi gian it nht 2 gis va tét hon 12 khong lau
hon 4 gio, duy tri nhiét d6 nim trong khoang tir 0 dén 5°C.

Budc 6

Loc huyén phu & nhiét d6 ndm trong khoang tir 0 dén 5°C. Mot phan nude cai c6
thé duoc st dung dé rira troi san phém khoi vach thiét bi phan tmg. Néu can thiét, rra
ba 4m ba lan bing nudc ozon khir ion (0,45 x W L + 5%) dugc 1am lanh truéce xubng
nhiét dd ndm trong khoéang tir 0 dén 5°C. Str dung dong nito két hop véi chan khong.
Khi vén chuyén, nguyén liéu can dugc giit trong bd loc trude khi loc trong thoi gian tbi

thiéu 30 phut.
Bude 7

Hoa tan ba 4m trong nudc ozon khit ion (4,0 x W L £ 5%) & nhiét 46 <50°C, t6t
hon 12 tir 35°C dén 45°C va chuyén dung dich sang thiét bi phan tmg hodc thiét b chira.
Nhiét do éng boc cia thiét bj phan tng va/hodc bd loc can duge duy tri < 55°C. Rua
thiét bi phan tmg va bo loc bing nude ozon khi ion (0,5 x W L + 5%) va két hop phan
dich rira véi dung dich nudc trude do6. Lai rua thiét bi phan tng va bd loc bang nudc

ozon khit ion (0,5 x W L + 5%) va két hop phin dich rira v6i dung dich nude trude do.

Léy mau cta dung dich muédi natri hoa tan dé x4c dinh luong hop chét axit 2-((5-
bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-yl)thio)axetic ("axit ty do";
W2). Néu nhu W2 thap hon 5% so v6i W, thi sir dung W2 thay cho W trong cac budc
10 vall.

B6 sung etyl axetat (9,9 x Wkg + 5%; 11,0 x WL +5%). B4 sung axit bromhydric
24% trong nudc (lugng co thé thay dbi), dé dat t6i d6 pH ndm trong khoang tir 2,0 dén
4,0, tot hon nam trong khoang tir 2,5 dén 3,5, duy tri nhiét d6 <38°C, t6t hon ndm trong
khoang tir 28°C dén 33°C. Luong ky vong cén thiét a khoang 0,80 x Wkg; 0,66 x W L
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d6i v6i dung dich axit bromhydric. BS sung dung dich nuéc natri hydroxit néu nhu d

pH roi xubng dudi 2,0.

Khudy trong thdi gian it nhét 30 phit, duy tri nhiét do < 38°C, tét hon nim trong
khoang tir 28°C dén 33°C. Ngimng khudy va cho phép cac 16p tach riéng trong thoi gian
it nhit 30 phut. Thao x4 pha hitu co trén ddy ra khéi thiét bi phan tng hoc thiét bi chira
va 14y mau pha nudc dé phan tich HPLC. Néu nhu dién tich dinh theo HPLC cua axit tu
do 12 > 500mAU* (292nm), thi tién hanh tiép tuc véi budc 8. Néu nhur dién tich dinh
theo HPLC ciia axit tu do 12 < 500mAU* (292nm), thi tién hanh tiép tuc véi budc 9.

Budc 8

B sung etyl axetat (0,9 x W2 kg + 5%; 1,0 x W2 L £ 5%) vao pha nudc, duy tri
nhiét @6 < 38°C, tdt hon nim trong khoang tir 28°C dén 33°C. Khuiy hdn hop trong thoi
gian it nhét 30 phat, duy tri nhiét do < 38°C, tét hon nim trong khoang tir 28°C dén
33°C. Nging khudy va cho phép céc 16p tach riéng trong thoi gian it nhét 30 phit. Thao
xa pha hitu co trén day ra khoi thiét bi phan img hoic thiét bi chira, két hop véi pha hitu
co trude d6 va 1y miu pha nude dé phén tich HPLC. Néu nhu dién tich dinh theo HPLC
cua axit tu do 1a > 500mAU* (292nm), thi 13p lai budc 8. Néu nhu dién tich dinh theo
HPLC ctia axit tu do 13 > 500mAU* (292nm), thi tién hanh tiép tuc v6i budc 9.

Budc 9

B6 sung nuéc ozon khir ion (2,0 x W 1+ 5%) vao pha hiru co két hop, duy tri
nhiét d6 ndm trong khoang tir 30°C dén 35°C. Khudy trong thdi gian it nhat 30 phut, duy
tri nhiét d6 nim trong khodng tir 30°C dén 35°C. Nging khuéy va cho phép céc 16p tach

riéng trong thdi gian it nht 30 phut. Théo x4 pha hitu co & dudi dé loai bo.

B sung nudc ozon khir ion (2,0 x W 1 + 5%) vao pha hitu co, duy tri nhiét d6
ndim trong khoang tir 30°C dén 35°C, khudy trong thdi gian it nhat 30 phut, duy tri nhigt
d6 nim trong khoang tir 30°C dén 35°C. Nging khudy va cho phép céc 16p tach riéng
trong thoi gian it nhét 30 phit. Thao xa pha hiru co & dudi dé loai bo. Loc pha hitu co
(40 xép ctia bo loc < 1um) va chuyén phén dich loc sang thiét bi phan tmg hoic thiét bi
chira. Rira thiét bi phan tng va bd loc bang etyl axetat (0,45 x Wkg+5%;0,5x WL
5%) va chuyén phan dich loc sang thiét bi phan tmg hoic thiét bi chira.
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Budc 10

Co déc pha hitu co d4 loc trong diéu kién chan khong & nhiét do < 38°C, t6t hon
ndim trong khoang tir 18°C dén 25°C (nhiét d¢ éng boc ciia thiét bi phan img khong nén
vugt qua 42°C), tdi nhiét do cudi béng 7,3-7,7 x W L, trong thoi gian nay, san phém co
thé két tinh. Gia nhiét t6i nhiét d6 nim trong khoang tir 35 dén 42°C trong thoi gian it
nhét 3 gio, tbt hon nim trong khoang tir 3 dén 5 gio. Khudy hdn hop trong thoi gian it
nhét 4 gio, tot hon 1a < 8 gio, duy tri nhiét do nim trong khoang tir 35°C dén 42°C, tbt
hon nim trong khoang tir 38°C dén 40°C. San phém cin phai két tinh khi bét dau budc
nay. Néu nhu khong quan thdy su két tinh sau thoi gian 1 gio khudy & nhiét d6 nim
trong khoang tir 35 dén 42°C, thi mé c6 thd dugc gieo mdm két tinh, dugc b sung &
dang chét rén (lugng c6 thé thay dbi) hoic tao huyén pht trong n-heptan (0,5 x W L —

luong c¢b dinh) da dugc loc trude (4o xép cta bo loc < 1um).

C6 dic pha hitu co d loc trong didu kién chan khdng & nhiét do < 38°C, tot hon
3 & nhiét d6 ndm trong khoang tir 18°C dén 25°C( nhiét dd éng boc < 42°C), t6i thé tich
cubi nim trong khoang tir 3,5 x W L dén 3,8 x W L. Gia nhiét t6i nhiét 6 ndm trong
khoang tir 35 dén 42°C trong thoi gian it nhét 1 gio, tot hon 1a khong 1au hon 4 gio. B&
sung n-heptan (0,85 x W kg = 5%; 1,25 x WL 5%) dugc loc trude (40 xép cua bd loc
< 1pm) vao huyén phi trong thoi gian it nhét 1 gio, duy tri nhiét 9 nim trong khoang
tir 35°C dén 42°C, t6t hon ndm trong khoang tir 38°C dén 40°C. Khudy trong thoi gian
it nhit 1 gio, duy tri nhiét do ndm trong khoang tir 35°C dén 42°C, t6t hon nim trong
khoang tir 38°C dén 40°C. Lam lanh xuéng nhiét do nam trong khoang tir 5 dén 10°C
trong thoi gian it nhét 2 gid. Khudy trong thoi gian it nhét 2 gid & nhiét 4o ndm trong
khoang tir 5 dén 10°C.
Budc 11

Loc huyén phu. Néu cn thiét, sir dung mot phén nuéc cdi dé rira troi san phim
khéi vach thiét bi phan tng trude khi rira bing n-heptan. Rira ba 4m bang dung dich cua
etyl axetat (0,63 x Wkg+5%;0,7x WL £ 5%) va n-heptan (0,48 x W kg + 5%; 0,7 x
W L + 5%) dugc lam lanh trude xudng nhiét do ndm trong khoéng tir -5 dén 10°C, tét
hon ndm trong khoang tir 0 dén 5°C va loc (d0 xbp ciia bd loc < 1pm). Lam kho ba am

trong didu kién chan khéng & nhiét 49 < 60°C, cho t6i khi lwong: n-heptan theo GC 1a <
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5000ppm; etyl axetat theo GC 1a < 2500ppm; va nuéce (theo phan tich Karl Fischer) 1a <
0,5% khdi lugng/khbi lurong.

Vi du 2C: Tdng hop hop chét 1 va hop chit 4
Téi wu héa buéc brom héa: Bude brom hoa hop chét 2 dé tao ra hop chét 3

Nhiéu su phéi hop giita chit brom hoa, dung méi, thoi gian va nhiét do phan tmg
dugc thir nghiém dé x4c dinh céc didu kién tbi uu cho buée brom héa. Két qua dugc

tom tit trong bang dudi day.

Dung moi Ché’r': brom | Thoi | Nhiét do Nﬁﬁéf’;;f“ san pham
6a gian h C HPLC % HPLC %

THF NBS 4 30 0,0 99,4
THF TEMPO NBS 0,25 30 0,0 99,2
THF NBS + Br2 3 30 1,7 91,6
(TEE)MTBE NBS 24 30 0,6 90,1
Toluen NBS 30 20 0,0 79,2
DCM NBS 30 20 0,0 76,2
Axetonitril NBS 24 29 0,9 55,6
DMF NBS 30 20 34,2 45,7
Axeton NBS 30 20 41,6 29,2
Metanol NBS 30 20 46,5 29,2
IPAC NBS 30 20 52,2 29,2
ACIP NBS 24 30 88,6 3,7
Etyl Axetat NBS 24 29 92,8 4,2
MTBE NBS 24 29 94,3 4,7
Xyclohexan NBS 24 30 96,1 3,3
THF 1% nudc | NBS 4 30 96,2 2,1
THF Br2 3 30 97,2 0,0
Etyl Axetat

1‘;0/ axit axetic NBS 3 20 0.0 0.0
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Vi du 3: Piéu ché hop chét 5 tir hop chét 8 — phuong phap thioxyanat

2

HN-NH N=
NascN,  |C° o=(‘ !

OO H20, OO HN—NH, HN™ S N~ SH
- — ——————
Xylen BME _KHCO3 Oe
DMF,
S

/\ /\ nuérc
/\ 10 A

Hop chét 8 dugc tao huyén phit trong xylen ciing v6i natri thioxyanat va nuéc
duge bd sung vao d6. Hon hgp duoc gia nhiét toi nhiét ¢ 90°C cho t6i khi hop chét 8
da dung hét. Hdn hop dugc gia nhiét thém t6i nhiét do 140°C, trong khi nude duge
chung cét, cho t6i khi hop chét isothioxyanat c6 cong thirc 9 dugc tao ra. Silicagel dugc
bd sung vao d6 va huyén phil dugc loc. Chét rén dugc rira bang xylen va phén dich loc
duoc chiét hai 1an bang HCI nuéc. Sau d6, dung dich dugc ¢d dic trong chén khong
cang nhidu cang t6t va phéan con lai dugc hoa tan trong DMF. Dung dich cua formyl
hydrazin trong DMF duoc bd sung vao d6. Hon hgp dugc khudy & nhiét d6 ndm trong
khoang tu 50 dén 55°C va dung dich nuéc cia kali cacbonat duge bd sung vao d6. Sau
d6, hdn hop dugc khuéy cho téi khi chuyén héa hoan toan, lam lanh va d6 pH dugc diéu
chinh nim trong khoang tlr 6 dén 7 bing cach bd sung axit sulfuric. San phim dugc tach
bang céch loc, dugc rira bang isopropanol va nude. Sau khi 1am khé san phdm, hop chit
5 dugc tach & dang chét rin mau vang nhat. M6t cach tiy y, hop chit 5 dugc tinh ché
thém bing cach hoa tan trong isopropanol dudi didu kién hdi Iuu va xir Iy bang than,

Hén hop duge loc va san phém lai dugc két tinh b'?mg cach cd dic trong chin khong.
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Vi du 4: Diéu ché hop chit 5 tir hgp chét 8-A — phuong phap thiophosgen

OH
Mo
NH dikali NH, HO NCS
oxalat 1. KOH
9@ D e O
A g ANEPY A
o=
HN—NH f;""‘l‘\‘
o==(‘ HNT S N~ SH
MN—NH, KHCO3
) o
nudc
N 10 AN

Hop chét 8, (44g), 200mL toluen va 475g dikali oxalat 20% duoc khqu manh
va h3n hop chira hop chit 8-A dugc 1am lanh xudng nhiét do 5°C. Thiophosgen (1,5L)
dugc bd sung vao do trong thoi gian 1 gio. Hoén hop dugce loc qua xelit va phin b dugc
rra bang toluen. Phén dich loc duge tép hop va toluen dugc loai bé trong chén khong.
Phn con lai dugc hoa tan trong hdn hop Hexan : etyl axetat ty 1& 16:1 va hén hop duoc
loc qua silicagel. Phén dich loc dugc tap hop va dung mdi dugce loai bé trong chan khong

& tao ra hop chét 9 1a hop chét rin (69g).

6g hop chét 9 dugc tao huyén phi trong 12mL axetonitril va hdn hop dugce gia
nhiét t6i nhiét d6 35°C. B sung 1,68g formyl hydrazit theo 3 phin trong thoi gian 20
phut vao hdn hep va hdn hgp dwge khudy trong thoi gian 2 gitr & nhiét 46 35°C, sau d6
1am lanh xudng nhiét d6 4°C va dugc khudy qua dém. Hdn hop phén tng duoc loc, phén
banh loc duge rira bang hdn hop hexan:etyl axetat ty 1& 5:1 va dugc lam kho & nhiét d6

40°C dé tao ra 5,85g hop chét 5.

-94 -



21831

Vi du 5: Téng hop hop chét 1 tir hop chit 11

LN PN N o~ &
N NS Br\J\ e HZN/QN S/\‘g Br N)\S/\\g BrT Sy S/\\(
0
OO 0 CuBr,, KNO, 1. NaOH /H,0
DMF OO CHLCN OO 2. AcOH OO
AP /\ 12 AN A1
N-N N-N
ONa OH
A\ (R
Br s/\\g Br oy S/\‘g

N
NaOH/H,0 1. HBr
—_— - —_—
OO 2. EtOAc/n-hep OO
/\

I
>

Hop chét 11 va metyl bromoaxetat dugc hoa tan trong DMF va dugc khudy &
nhiét d§ ndm trong khoang tir 14 dén 22°C dé thu dwgc hop chét 12. San phim dugc
tach bang cach lam lanh hdn hop phan ting xuéng nhiét 46 ndm trong khoang tir 10 dén
15°C, tiép theo bing cach didu chinh d6 pH bing dung dich nuéc natri bicacbonat. Hop
chét 12 & dang ran tao ra duoc loc va trudce tién dugce rira béng nudc, sau do béng etyl

axetat lanh (nhiét do tir 0 dén 5°C).

Hop chét 12 dugc két hop vé6i ddng (IT) bromua va kali nitrit trong axetonitril va
duge khudy & nhiét do nim trong khoang tir 14 dén 20°C cho t6i khi hoan thanh phan
Urng. Sau khi bd sung dung dich nudc natri hydroxit va axit xitric vao hdn hop phan tng,
hop chét 3 tao ra duge chiét nhd str dung toluen va 16p hitu co dugce rira nhiéu 14n bing

dung dich nuéc ctia amoni hydroxit va natri xitrat d€ loai bo cdc mudi dong.

Hop chit 3 tho trong dung dich dugc trai qua qua trinh thily phin qua trung gian
bazo bang cach bd sung dung dich nuéc natri hydroxit. Hon hop hai pha duge khudy &
nhiét 36 ndm trong khoang tir 18 dén 25°C cho t6i khi hoan thanh qua trinh thiy phén
este, sau d6 dd pH cuia 16p nuée dugce diéu chinh nim trong khoang tir 8 dén 9 nho sir
dung dung dich nudc cha axit bromhydric. Sau khi tach riéng hai pha, etyl axetat dugc
bd sung vao 16p nude va do pH duge diéu chinh ndm trong khoang tir 5,15 dén 5,35 dé
chiét san phdm hop chét 1 vao trong 16p hiru co. Quy trinh nay dugc 13p lai vai 1an cho
t&i khi toan bo hop chét 1 dugce chiét. Céc 16p hitu co két hop dugc gia nhiét & nhiét do
ndm trong khoang tir 30 dén 35°C, sau d6 dugc chuyén qua 16p cacbon hoat tinh va sau
do qua bd loc c6 do x6p nhoé hon 0,5 micromet. Dung dich nudc ctia natri bicacbonat

dugc bd sung dé chiét hop chét 1 vao trong 16p nuéc, 16p dugce cb dic trong diéu kién
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&p sudt giam & nhiét do thap hon 40°C va axit axetic dugc bd sung trong khi duy tri nhiét

d6 nim trong khoang tir 40 dén 60°C.

Hén hop dugc gia nhiét téi nhiét d§ nim trong khoang tir 73 dén 77°C va axit tu
do thd cia hop chat 1 dugc két tinh tai thoi diém nuéc duge bd sung. Axit tw do thd
duogc loc & nhiét d6 ndm trong khoang tir 7 dén 13°C, rira béng hdn hop lanh cua axit

axetic va nudc va lam kho trong diéu kién ép sut giam & nhiét do thép hon 50°C.

Mudi natri (Hop chét 4) duoc tao ra bing cach bé sung dung dich nuéc ding mol
cua natri hydroxit vao huyén phu ctia hop chét 1 thd trong nuée duge khudy & nhiét do
ndm trong khoang tir 18 dén 25°C. Hop chat 4 két tinh khi lam lanh hon hop nude, dugc
loc va ria béng nudc lanh, sau d6 dugce hoa tan trong nudc 4m va dugc loc qua bd loc
c6 d xdp khong 16n hon 1 micromet. etyl axetat dugc bd sung, hdn hgp hai pha dugc
gia nhiét toi nhiét 4o nim trong khoang tir 30 dén 35°C va dung dich nuéc cua axit
bromhydric dugc bd sung. Hop chit 1 dugc chiét vao trong 16p hitu co sau khi b sung
etyl axetat. L&p hiru co chira san phdm dugc rira bing nudc, sau d6 dugc cb dic trong
didu kién ap suét giam. Hop chét 1 dugc két tinh tir dung dich. Cac lugng khéc nhau cta
n-heptan duge b sung vao d2 hoan thanh qua trinh két tinh. Hop chit tinh thé ¢6 cong
thirc 1 dugc loc va rira bing hdn hop cua etyl axetat va n-heptan va dugc lam kho trong

didu kién 4p suét giam trong khi duy tri nhiét d6 cta thiét b 1am kho thip hon 50°C.
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Vi du 6: Téng hop hop chit 11 — phurrong phap 1

H

o
0

1. Pd/C, NH, HO

etanol hodc
0 = o O Fyrye OO
[NiCly{dppp)l. DCM hoéc 2. axit oxalic
THF
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Br

NH, HCI
HN
- ~NH
- HZHCI HN NH /2 L
CSCly, HN HaN™ Sy S
KOH OO HN_NH2 NaOH
DCM
o LI
hodc nu'éc
toluen A 9 A 13 A

Theo qua trinh nay, xyclopropylmagie bromua dugc bd sung vao dung dich cia
bromonaphtalen trong tetrahydrofuran dugc khudy & nhiét d6 ndm trong khoéang tir 0
dén 5°C voi su co6 mit lugng xtc tac [1,3-bis(diphenylphosphino) propan]dicloniken(II)
dé tao ra xyclopropylnaphtalen, hop chét nay dugc pha loang bing etyl axetat va dugc

raa.

Xyclopropylnaphtalen (Hop chét 6) dugc hoa tan trong diclometan hogc 1,2-
diclobenzen, sau d6 axit nitric dugc bd sung & nhiét d6 0°C va hdn hop phan mg dugc
]am Am ti nhiét 30 mdi truong. Sau khi hoan thanh phan ung, hdn hop dugce trung hoa
bang natri bicacbonat, sau d6 rira bang nuéc va 1-xyclopropyl-4-nitronaphtalen (Hop

chét 7) duoc st dung trong budc tiép theo khong can tinh ché thém.

Hop chit 7 dugc hoa tan trong etanol hodc metanol va dugc hydro hoéa véi su co
miit cua paladi trén than. Hop chit 1-amino-4-xyclopropylnaphtalen (Hop chét 8) tao ra
duoc két tinh & dang mudi oxalat (Hop chét 8-A), sau d6 dugc hoa tan trong diclometan
hoic toluen va dugc xu ly bang thiophosgen v&i sy c6 mit cda kali hydroxit dé tao ra
hop chét trung gian isothioxyanat twong ing (Hop chét 9).

Hop chét 1-Xyclopropyl-4-isothioxyanatonaphtalen (Hop chét 9) dugc thay abi
dung mdi bing DMF va dugc ngung tu bing aminoguanidin hydroclorua dé tao ra
thiosemicarbazit dugc thé tuong tng (Hop chét 13). Hop chét trung gian c6 cong thirc

13 nay duoc gia nhiét véi s c6 mit cda dung dich nudc natri hydroxit dé tao ra hop
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chit 11, hop chit nay duoc tinh ché bing cach két tinh tir hdn hop ciia etanol va nudc

hodc hon hgp ciia metanol, DMF va nudc.

Vi du 7: Téng hop hop chat 11 — phuong phép 2

1. Hydrazin
NO, hydrat, NH, JHCI
~ A0 mm OO I CO
NICIAd DCMh 2. HCl,
Br e el i MTBE
a 6 A 7 A 8-B
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———— —— —— mm——————
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2. MTBE
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!
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[ 43 ANPP

Xyclopropylmagie bromua dugc bd sung vao dung dich cia bromonaphtalen
trong tetrahydrofuran dugc khudy & nhiét do nim trong khoang tir 0 dén 5°C vdi su co
mit coa lugng xuc tac [1,3-bis(diphenylphosphino)propan]dicloniken(II) dé tao ra
xyclopropylnaphtalen, hgp chét nay duogc pha lodng bing etyl axetat va dugc rira.

Xyclopropylnaphtalen (Hop chit 6) dugc hoa tan trong diclometan, sau d6 axit
nitric dugc bd sung & nhiét d 0°C va hdn hop phan Umg dugc lam Am t6i nhiét do moi
treong. Sau khi hoan thanh phan g, hdn hop dugc trung hoa bang natri bicacbonat sau
d6 rira bang nuéc va 1-xyclopropyl-4-nitronaphtalen (Hop chét 7) duoc st dung trong
bude tiép theo khong cin tinh ché thém.

Hop chét 7 dugc hoa tan trong metanol va dugc hydro hoa bang hydrazin hydrat
& nhiét @ hdi luu. Hop chét 1-amino-4-xyclopropylnaphtalen thd (Hop chit 8) duoc

hoa tan trong etanol va dugc phan (ng véi di-tert-butyl dicacbonat voi su ¢6 mat cua
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trietylamin dé thu duoc fert-butyl 4-xyclopropylnaphtalen-1-ylcacbamat (Hop chét 14),
hop chét nay dugc két tia tir metyl tert-butyl keton,

Nhém bao vé & hop chét 14 duge loai bd bang axit clohydric trong etanol dé thu
dugc amino-4-xyclopropylnaphtalen, hop chdt nay dugc két tinh & dang mudi

hydroclorua (hop chét 8-B).

Hop chit 4-Xyclopropylnaphtalen-1-amin hydroclorua (Hop chét 8-B) dugc hoa
tan trong diclometan va dugc xtr ly bing thiophosgen véi sy c6 mit cua natri hydroxit

dé tao ra hop chét trung gian isothioxyanat twong (mg hop chit 9.

Hop chét 1-Xyclopropyl-4-isothioxyanatonaphtalen dugc thay dbi dung moi
bing DMF va dugc ngung tu bing aminoguanidin hydroclorua dé tao ra hop chat
thiosemicarbazit dugc thé twong tmg (Hop chét 13). Hop chét 13 dugc gia nhiét véi su
¢6 mat cua dung dich nudc natri hydroxit dé tao ra hop chét 11, hop chét nay dugc tinh
ché bing cach két tinh tir hdn hop ciia etanol va nudc, sau d6 duge két tinh lai tir hon

hgp cia dimetylformamit va nudc.

Trong khi cac phuong 4n uu tién theo sdng ché da duge chimng minh va dugc mo
t4 trong ban md ta ndy, rd rang 13 dbi véi ngudi ¢6 hiéu biét trung binh vé linh vuc ky
thuét nay, cic phuong an nay chi mang tinh vi du minh hoa. Nguoi co hiéu biét trung
binh vé& linh vuc k¥ thuat nay c6 thé dua ra nhidu cai bién, thay ddi va thay thé ma
khong di tréch khoi pham vi bao h ciia sang ché. Can hiéu ring, phuong én thay thé
khac nhau cho cac phuong an theo sang ché md ta & day co thé dugc st dung trong thuc
hanh sang ché. Dy dinh réng, phén yéu cu bao hd sau ddy xac dinh pham vi bao ho cua
sang ché va phuong phap va cac cAu trac trong pham vi ciia cac yéu cdu bao ho nay va
cac ndi dung twrong duong cuia ching dugc bao gdm trong do.

Vi du 8: Diéu ché axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)axetic - dang da hinh 1

Axit 2-(5-Bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)axetic - dang 1 duogc didu ché tir hop chit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2 4-triazol-3-ylthio)axetat thé nhu dugc md ta dudi
day:
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N-N N-N
PN ONa  T4i két ti AL OH
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Bude 1: Natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)axetat (60 g) va nudc (300mL) duoc khudy va duoc gia nhiét nhanh chéng (40
dén 50°C) cho t6i khi toan bd chét rin hoa tan hét. Dung dich dugc lam lanh va dugc
khudy trong chau nuéc da trong thoi gian tir 1 dén 2 gid, sau thoi gian ndy, cac tinh thé
bit ddu hinh thanh (hodic néu sy két tinh khong bat diu xuét hién, thi dung dich dugc
gico mim két tinh bing mot luong nho tinh thé natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat). Thao tac khudy trong
chau nudce da duge tiép tuc cho t6i khi qua trinh két tinh dugc hoan thanh va sau d6 chét
rén duoc tach bing cach loc qua phéu loc xbp (d6 xdp trung binh) trong diéu kién chan
khéng. Banh loc dugc rira bing nude lam lanh bing nuée d4 (da dé phua hét banh loc)
va dung dich duoc din lwu hoan toan trong diu kién chan khong dé tao ra banh loc dm

(126,5g).

Buéc 2: Banh loc duge hoa tan trong nudc (~70g cé mit trong banh loc cong
thém 130mL; ndng d6 tir 200 dén 250mg/mL) & nhiét do nidm trong khoang tir 60 dén
70°C va b sung tir tir vao axit axetic (200mL). Dung dich axit axetic/nudc (ty 1§ 1:1 thé
tich/thé tich) dugc lam lanh xuéng nhiét d trong phong trong diéu kién khuéy lién tuc
va sau d6 dugce lam lanh thém xuéng nhiét d6 0°C, dan dén sy hinh thanh tinh thé, cac
tinh thé nay duoc tach bing cach loc chan khéng qua phéu loc x6p c¢6 do x6p trung binh.
Chét rén duoc rira bing axit/nuéc 1am lanh bing nudc da (ty 1€ 1:1 thé tich/thé tich) va
lam khd trong hé théng siy chan khong dé tao ra hop chit axit 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic (39,5g, 78%).

Vi du 9: Diéu ché hop chét axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-y1)-4H-1,2,4-
triazol-3-ylthio)axetic - dang da hinh 2

Hop chit 2-(5-Bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)axetic — dang 2 dugc didu ché tir hop chit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen- 1-yl)-4H-1,2,4-triazol-3-ylthio)axetat nhu dugc md ta dudi day:
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Huyén phd cua natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-
triazol-3-ylthio)axetat (50,0g mau thd 97,6% a/a; KF=12,6%; 43,3g theo tinh todn thuc
ti&n) va nude khir ion (217mL) dwoc gia nhiét (30 dén 35°C) két hop véi khudy manh
trong thoi gian tir 10 dén 15 phit, trong thoi gian nay, huyén phi dic duge hoa tan chi
dé lai chét rin dang vét. Hon hop dugc loc qua phéu loc xép trung binh va dich loc mau
trong dugc 1am lanh xubng nhiét d6 10°C. Xép xi mot nira hdn hop ctia dung dich nuéc
hydro bromua (48% khéi lugng, 18¢g, 106,8mmol, 1,05 duong lugng) va nudc khir ion
(~13mL) dugc bd sung vao phén dich loc trong thoi gian 10 phit, & nhiét 49 nim trong
khoang tir 10 dén 15°C, trong thoi gian nay, mot lugng chét rin duoc tao ra. etyl axetat
(347mL) duoc bd sung két hop v6i khudy manh din dén hoa tan toan bd chit rin. Dung
dich hydro bromua con lai dugc bd sung trong thoi gian 10 phut & nhiét d§ 10°C va thao
tac khudy dugc tiép tuc trong thoi gian tir 5 dén 10 phut, trong thoi gian nay, huyén phu
mau duc dugc tao ra. Thao tac khuéy dugc ding lai, cac pha dugc tach riéng va 16p nudce
duogc loai bo. Lép hitu co duge rira bang nudc khir ion (110mL) két hop khudy manh
trong thoi gian tir 5 dén 10 phiit va sau khi tach pha, 16p nuéc dugc loai bé. Lop hitu co
dugc gia nhiét téi nhiét do ndm trong khoang tir 45 dén 50°C va dung mdi dugc loai bd
nh¢ str dung diéu kién chan khéng nhe, din dén su hinh thanh huyén phu déc (thé tich
cudi cing ~200mL), huyén phii nay dugc lam 4m (45 dén 50°C) két hop khudy nhe
trong thoi gian 1 gid, 1am lanh tir tr (3 dén 4 gid) xudng nhiét dd nam trong khoang tir
20 dén 25°C va duy tri & nhiét do ndm trong khoang tir 20 dén 25°C trong thoi gian 12
gi0 nita va sau cung lam lanh xuéng nhiét d6 nam trong khoang tir 5 dén 10°C va duy
tri trong thoi gian tir 20 dén 30 phut. Sau do, huyén phu duoc loc trong diéu kién chan
khong qua phéu loc Buchner phi hop véi gidy loc Whatman s6 3. Loc nhanh chét rin
va nudc cai duge tudn hoan qua binh dé thu hdi chat rin con lai, chit rin nay dugc tap
hop v&i cing véi 16 dau tién. Chét rén dugc rira bang etyl axetat lanh (5°C) (26 mL) va
duoc 1am kho trén phéu trong thoi gian it nhit 10 phut, sau d6 dugc nhing trong n-

heptan (30mL) trong thoi gian it nhit 10 phat va méi trudng chan khong lai dugc ép
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dung trong thdi gian ~6 gid. Chét rin dugc chuyén sang dia siy khé va dugc siy kh
trong hé théng sdy chan khong (25mmHg) trong thdi gian it nhit 16 gi& & nhiét dd ndm
trong khoéng tir 35 dén 40°C, két hop véi 1am sach bang nito. Hop chit axit 2-(5-Bromo-
4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic — dang 2 thu dugc &
dang chét rin mau tréng nhat c6 thé chay tu do (28,39g, 69%), chira lugng & dang vét
ctia nude (0,16% khdi lwong) va etyl axetat (700ppm).

Nguyén li¢u Luong

Natri 2-(5-bromo-4-(4-xyclopropyl naphtalen-1-yl1)-4H-1,2,4- | 50,0g thd
triazol-3-ylthio)axetat (43,3g dd hi¢u chinh)
Hydrogen bromua (48% khéi lwong) 18,0g

Nudce 217mL

Etyl axetat 346,7mL

Nudc (rira 1) 108,3mL

Nudec (rira 2) 108,3mL

Etyl axetat (rira) 26mL

n-Heptan (rira) 30mL

Vi du 10: Chuyén dbi hop chéit axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)axetic - Dang da hinh 1 thanh dang da hinh 2
¥ S
a:/km)\s’\g”’H ar’/\n’\‘s’ﬁ(oﬂ
40 0"

/A DANG 1 /\ DANG2

Phuong phép 1

Etyl axetat (200 mL) dugc bd sung vao dung dich cua axit 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetic - dang da hinh 1 (30g)
trong axeton (200mL) & nhiét 46 60°C. Mot phin dung méi (~200mL) dugc loai bd
trong méi truong chan khong thip va etyl axetat tuwoi (200mL) dugc bd sung, tiép theo
biing chu trinh trung cét khac, trong thoi gian d6, su két tinh bt dau xuat hién. Nhiét do
ctia chiu nude dugc gia ting tir tir 1én dén 70°C, trong thdi gian nay, 4 chu trinh bd
sung/chung cit etyl axetat khéc dugc thyc hién cho téi thé tich cudi ~200 mL. Hdn hop

duogce cho phép 1am lanh tir tir xudng nhiét d trong phong va sau d6 duge dé trong ti

- 102 -



21831

lanh qua dém. Chét rén dwoc tich bang cach loc, rira bing etyl axetat lam lanh béng
nude da va duge sdy kho trong hé théng sdy chan khong dé tao ra axit 2-(5-bromo-4-(4-

xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic — dang 2.
Phuong phéap 2

Dung dich ctia hop chét axit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)axetic — dang 1 & mot trong sb cac dung méi ligt ké duéi day dugc
lam bay hoi mot cach tir tir & nhiét do trong phong dé két tinh, 1am lanh, cac tinh thé rén
dugc tach va rira b%mg dung méi dé tao ra dang da hinh rin 2, chtra lugng dung méi va

nudc & dang vét nhu chi dinh.

n Luong dung | Luwgng nudc A £ .
Dung mbi moi (%) (%) Do tinh khiét | Dang da hinh

0,35 0,36

Butan-2-on 2
0,49 0,53
0,32 0,17 94%

tert-Butanol ; 2
0,72 0,5 4% tap chat

Diclometan 0,3 0,5 2

Phuong phép 3

Dang da hinh ran 1 dugc duy tri & mirc can béng nh& dung dich axetonitril, etyl
axetat hodic toluen bdo hoa clia n6é & nhiét 46 60°C trong thoi gian 6 ngay dé tao ra dang
da hinh rén 2.

Dang da hinh rin 1 duoc duy tri & mic can b%mg nho boi dung dich axeton bdo
hoa ctia né & nhiét dd 60°C trong thoi gian 6 ngay dan dén phan hay.

Phuong phép 4

Dang da hinh ran 1 va dung mdi (20puL) duoc gia nhiét & nhi¢t 46 60°C trong thoi

gian 13 ngay d8 tao ra dang da hinh ran 2.

Dang 1 (mg) Dung méi Dang da hinh dugc tach
928 DMF 2
927 Dioxan 2
883 Axetic acid 2
844 Toluen 2

- 103 -




21831

844 Axetonitr.il/toluen (m6éi 2
loai 20pL)

844 Axetonitril 1va2

867 iso-Propanol l1va2

944 Nuéc 1

Vi du 11A: Phén tich dang da hinh tinh thé 1
Nhiéu xa bt tia X

Mau nhiéu xa bot tia X clia dang da hinh 1 dugc thé hién trén céc Fig. 1 (dit lidu
chwa xir 1y) va 2 (dugc loai trir tin hiéu nén va tach dai Ka2); cac dinh theo quan sat va
mo ta trén miu XRPD duoc thé hién trong céc bang dudi day (dugc tao ra trén tép da

hidu chinh tin hiéu nén va tach dai Ka2).

Dang 1 Quan sat dugc Dang 1 Dai dién
20 | Khoang d (A) C“‘(";g do 20 | Khoang d (A) Cui’% do

10,32 8,562 100 10,32 8,562 100
18,84 4,706 32,7 18,84 4,706 32,7
20,75 4,277 23,2 20,75 4,277 23,2
27,28 3,266 13,6 27,28 3,266 13,6
27,60 3,229 11

21,54 4,123 10,4

25,53 3,487 9,8
6,80 12,989 9,4

24,97 3,563 9,1

28,43 3,137 8,4

19,98 4,441 6,9

29,35 3,040 6,7

15,88 5,577 5,4

23,13 3,842 4.8

26,34 3,381 4,8

18,56 4,777 4,1
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Phan tich nhiét quét vi sai (DSC)

Vvét phan tich nhiét quét vi sai cda dang 1 dugce thé hién trén Fig.3; nhi¢t do
chuyén pha 150,7°C dugc ghi lai.
K¢ thuat hién vi dién tir quét (SEM)

Phan tich bing SEM chtmg minh céc tinh thé chinh ciia dang 1 bao gdm céc khdi
két tu (kich thude dién hinh ~25um) cia tinh thé dang tim (kich thuée ~Sum).
Phan tich nhiét trong (TGA)

Céac dai quét TGA sao chép ctuia dang 1 duogc thé hién trén cac Fig. 4 (a) va (b),
cho thdy nguyén liéu khong chira thanh phan d& bay hoi véi mic dang ké.
Khé ning hoa tan

Dang 1 (~25mg) va dung dich dém axetat (25mM, pH =5, thé tich 4mL), duoc
didu ché c6 va khong ¢ natri clorua (cuong d6 ion dugce hi¢u chinh = 0,1M), dugce dit
vao trong mot lo thay tinh, gén kin lo thiy tinh nay va dat 1én thiét bi quay trong phong
thi nghiém trong ta p & nhiét dd 25°C. Sau thoi gian 1, 5 va 7 ngdy, cac miu duoc loc

va duoc phén tich bing HPLC. D6 hoa tan ctia dang 1 (mg/mL) tai cac thoi diém khac

nhau, c6 va khong c6 natri clorua, dugc thé hién trong bang duéi day:

Ngay 1 Ngay 5 Ngay 7
Khéng c6 NaCl 0,2652 (pH 4,95) | 0,2134 (pH 4,85) 0,1569 (pH 4,75)
NacCl (I=0,1) 0,2995 0,2566 (pH 4,79) 0,3045 (pH 4,81)

Vi du 11B: Phan tich dang da hinh tinh thé 2
Nhiéu xa bot tia X

M3u nhiéu xa bot tia X ciia dang da hinh 2 duoc thé hién trén céc Fig. 5 (dit liéu
chua xur ly) va Fig. 6 (dugc loai trir tin hi¢u nén va tach dai Ka2); dinh theo quan sét va
mo t& trén cdc mau XRPD dugce thé hién trong cac bang dudi day (dugc tao ra trén t€p

d3 hiéu chinh tin hiéu nén va tach dai Ka2).
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Dang 2 Quan sat duogc Dang 2 DPai dién
20 Khoang d Cuong do 50 Khoang 4 Cuong do
A) (%) (A) (%)
7,97 11,086 13,8 19,83 4,474 100,0
9,66 9,148 26,1 10,46 8,449 83,8
10,46 8,449 83,8 18,76 4,727 81,4
11,96 7,394 41,3 18,21 4,867 74,0
12,55 7,046 16,7 23,08 3,850 56,1
12,94 6,836 15,7
13,82 6,402 41,6
16,19 5,471 49,8
18,21 4,867 74,0
18,76 4,727 81,4
19,02 4,662 35,6
19,51 4,548 15,9
19,83 4,474 100,0
20,40 4,349 13,4
21,36 4,157 12,3
22,50 3,948 36,7
22,88 3,884 30,6
23,08 3,850 56,1
24,01 3,704 42,1
25,15 3,539 35,2
25,46 3,496 20,5
26,06 3,417 13,4
26,51 3,360 35,7
27,97 3,187 26,8
29,93 2,983 37,0
30,42 2,936 12,4
31,77 2,814 17,1
32,35 2,765 38,2
34,26 2,615 12,8
38,01 2,366 16,5
38,88 2,314 10,0

FIG.7 thé hién phin chéng phu ctia cac mau XRPD (xé dich so véi truc y) cua
dang 1 (& duéi) va dang 2 (trén day).
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Phan tich nhiét quét vi sai (DSC)

Vét phan tich nhiét quét vi sai clia dang 2 duogc thé hién trén Fig.8, diém nong

chdy tai nhiét 46 174,7°C duogc ghi lai.
Quang phé 'H NMR

Phd 'H NMR dugc do trong DMSO-ds clia dang da hinh 2 dwoc thé hién trén
Fig.9 va céc dinh chinh dugc li¢t ké trong bang duéi day:

ppm Dinh Tich hop
12,96 S 1,00
8,58 d 1,01
7,74 td 1,01
7,65 m 2,02
7,44 d 1,01
7,16 d 1,00
3,99 d 2,02
2,49-2,58 m 1,00
1,16 m 2,03
0,88 d 2,01

HPLC

Vét HPLC cua dang da hinh 2 dugc thé hién trén Fig.10. Danh muyc dinh cta vét

dugc dua ra trong bang dudi day:

Dinh# | 10O - g“y T gidu D(‘S;ggg &i‘[};"s Dién tich (%)
1 6.111 BB | 00621 524158 0,0438
2 11,514 VB | 01157 | 3957644 | 03311
3 13.741 BB | 01436 | 2,56681 0,0215
4 143676 BB | 01463 | 3,02621 0,0253
5 17,694 BB | 01785 | 337245 0,0282
6 18.791 BB | 02269 | 118816 | 99,3931
7 19,891 BB | 02502 | 515241 0,0431
8 32.169 BB | 01785 | 854182 0,0715
9 41,636 BB | 01163 | 506670 0,0424
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Ky thuat hién vi dién tir quét (SEM)

Phan tich SEM da chitng minh cé4c tinh thé chinh dang 2 bao gém c4c khéi két tu
(kich thuée dién hinh ~25um) cia tinh thé dang tru (kich thudc ~10um).
Phén tich nhiét trong (TGA)

Phén chdng quét TGA cua dang 2 duoc thé hién trong Fig.11, cho thiy nguyén
liéu khong chira chét dé bay hoi véi mirc dang ké.
D06 hoa tan

Dang 2 (~25mg) va dung dich dém axetat (25mM, pH = 5, thé tich 4mL), dugc
diéu ché c6 va khong cé natri clorua (cudong dd ion dugce hi¢u chinh = 0,1M), dugc dit
vao trong mot lo thiy tinh, lo thuy tinh nay duge gén kin va dat 1én thiét bi quay trong
phong thi nghiém trong ti ip & nhiét d6 25°C. Sau thdi gian 1, 5 va 7 ngdy, céc miu
dugc loc va phéan tich b%lng HPLC. D) hoa tan cia dang 2 (mg/mL), tai cac thoi diém

khéc nhau, c6 va khong c6 natri clorua, dugc thé hién trong bang dudi day:

Ngay 1 Ngay 5 Ngay 7
No NaCl 0,1867 (pH 4,91) 0,1957 (pH 4,73) 0,1337 (pH 4,79)
NaCl (I=0,1) | 0,2192 0,2441 (pH 4,83) 0,2157 (pH 4,85)

Dang 2 ciia hop chit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-
triazol-3-ylthio)axetat dugc phén tich trong cac diéu kién khac nhau dé x4c dinh do 6n
dinh ctia hoat chit thudc. Khong quan sat thiy c6 su phan hity clia dang 2 déng géi trong
thoi gian 1 thang trong diéu kién gia tbc (40°C - 46 4m twong dbi 75% hodc 25°C - dd
4m tuong dbi 60%). Viéc déng géi thuc hién trong cac thi kép bang nhya polyetylen ty
trong thip bén trong dd chira HDPE.

Do 4n dinh cua dang da hinh tinh thé 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-
yl)-4H-1,2,4-triazol-3-ylthio)axetat

Céc dang da hinh tinh thé ctia hop chét 2-(5-bromo-4-(4-xyclopropylnaphtalen-
1-yl)-4H-1,2,4-triazol-3-ylthio)axetat dugc phat hién thé hién d¢ n dinh ting so voi
dang & trang thai rin vo dinh hinh ctia axit cacboxylic. Do 4n dinh cai thién cta dang da
hinh tinh thé coa hop chit 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-

triazol-3-ylthio)axetat gitip didu ché dang bao ché dugc phdm thé hién tinh bién ddi giam
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vé liéu lwong c6 mit trong dang lidu luong xac dinh, giam tap chit & san phim duoc
pham cudi cling va thoi han st dung dugc cai thién ddi véi cac dang liéu lugng dugc
phdi ché khi so sanh véi dang bao ché duoc pham dugc diéu ché bing dang & trang thai

rin vo dinh hinh ca axit cacboxylic.
Vi du 12A: Nhiéu xa bot tia X (XRPD)

Phd XRPD duoc tap hop trén nhiu xa k& Bruker D8 Advance theo ciu hinh
Bragg-Brentano theta/theta. Chum tia X téi dugc tao ra nho sir dung cuc duong CuKa
(A=1,5418A) (dién thé = 40kV, dong = 40mA), dugc dit song song véi khe Soller chinh
1,0mm & phia nguﬁ“)n va khe Soller phu 1,0mm & phia by do. Sy phéat xa CuKp dugc léy
ra bang khe dung cu don séc graphit 1,0mm & phia bd do. Bé do nhip nhay (Nal) dugc
st dung véi khe 0,1mm. Sit dung quét lién tuc vé&i c& budc 0,02°20 va 5 gidy mdi buéc
tir 2 dén 50°20. Ep cin than x4p xi 25mg nguyén liéu 1én phién nén trj sb khong Si dé
bao dam chuin bi mit phing. Dir liéu duoc tip hop nho sir dung phdn mém Bruker
DiffracP™ XRD Commander v2,3. Danh muc dinh dugc tao ra nhe st dung phe“m mém
Bruker DiffracP™ EVA v9,0 bang phuong phap trir nén va tach Ko2. Viéc kiém tra cin
chinh dung cu dugc thuc hién bing SRM1976 chudn alumin theo tiéu chuén NIST. Cac
diéu kién cua dung cu XRPD (Bruker D8 Advance) dugc tom tét trong bang duéi day:

Thong sé dung cu Thiét 1ap
Chu hinh Bragg-Brentano Theta/theta
Kiéu bd do Nhip nhay (Nal)
Kiéu ngudn CuKa=1,5418 A

Khe Soller chinh cta nguén | 1,0mm

Khe Soller phu cda b do 1,0mm

Khe bd do 0,Imm

Khe dung cu don séc 1,0mm
(graphit)

Pham vi quét 2 dén 50 °20
C& budc 0,02 °26
Thoi gian cho mdi buéc 5 gidy

Vi du 12B: phén tich nhiét quét vi sai (DSC)

Phén tich nhiét quét vi sai dugc tién hanh nho sir dung dung cu phan tich nhiét

quét vi sai TA Instruments Q2000. Tién hanh hiéu chuén nhiét d6 nho sir dung kim loai
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indi c6 thé theo ddi vét theo tiéu chuén NIST. Tién hanh chudn bi cic mAu nhan doi
bang cach dua xép xi 2 dén 5mg (dugc ghi chinh xéc) nguyén liéu vao dia TA Tzero
khéng kin. Dia/nip Tzero khéng kin dugc cin va sir dung & phia tham chiu cia ngan.
Gia nhiét cac miu véi tde do 10°C/phtit & nhiét dd nim trong khoang tir 25°C dén 200°C,
str dung tdc do dong khi lam sach nito 50mL/phit. Nhiét d6 néng chay (Tm) va nhiét
néng chdy (AHm) dugc xac dinh nhd sit dung phdn mém phan tich TA Universal

Analysis v4,4.
Vi du 12C: K thuat hién vi dién tir quét (SEM)

Céc hinh &nh SEM dugc tép hop trén dung cu JEOL SEM kiéu JSM-6100. Mau
dugc rai 1én phin khung SEM chira dai cacbon hai mit va dugc ma phtn xa bing vang
trong thoi gian 60 gidy nhd st dung bd Denton Desk II. SEM dugc hoat ddng véi dién
ap gia tbc 15kV. Hinh anh duge tip hop nho sir dung phdn mém xir Iy hinh anh sb DIPS
v2,5 (Digital Imaging Processing System) v&i thao tac quét cham duoc thiét dit tai 800
x 640 pixel va dung cu tich hop tai 50u gidy khong iy trung binh. Hinh anh dugc tap
hop v6i d6 phong dai ndm trong khoang tir 50X dén 5000X.

Vi du 12D: Phén tich nhiét trong lugng (TGA)

Phén tich nhiét trong luong (TGA) duogc tién hanh nhd st dung dung cu TA
Instrument Q5000. Tién hanh kiém tra viéc hiéu chinh trong lvgng nh& st dung trong
luong 50mg da chig thuc. Tién hanh chudn bi cdc mau nhan ddi bing cach can ~5 dén
10mg nguyén liéu vao dia TA Pt. Gia nhiét cac méu véi tbc do 10°C/phut téi nhiét do
200°C, str dung téc do dong khi lam sach nito 25mL/phut. Sy hao hut vé trong luong

dugc xac dinh nho sir dung phdn mém phan tich TA Universal Analysis v4.4.

Vi du 13A: Diéu ché da hinh tinh thé A ctia hop chéit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat

B4 sung nude khir ion (0,5mL) vao huyén phu duoc khudy cta natri 2-(5-bromo-
4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat v6 dinh hinh (1,00g
chira 1,8% khdi lrong nudc) va etyl axetat (4mL) tao ra hdn hop hai pha, hdn hop nay
duoc khudy & nhiét do trong phong trong thoi gian 18 gid. Tién hanh loc huyén phii dic
tao ra trong diéu kién chin khong va rira chét rén bang etyl axetat (2 x 10mL). Sy kho
banh lgc trong diéu kién chan khong & nhiét do nim trong khoang tir 18 dén 20°C b?ing

cach dua nito vao trong thoi gian 4,5 gio dé thu duoc 0,78g natri 2-(5-bromo-4-(4-
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xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat chira 13,0% khéi luong
nudc (hiéu suat thu hdi 70,3%, trén co s& hop chit khan). Chét rin da tach duge ky hidu
la dang A.
Vi du 13B: Phén tich dang da hinh tinh thé A ciia hop chét natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
Nhiéu xa bt tia X

Mot miu Panalytical va mot miu Inel XRPD dugc phan tich. Kha nang téi sinh
va c4c cudng dd dinh lién quan phii hop giita cdc mau nhiéu xa bot tia X, cho thay dir
liéu vé théng ké hat va dinh hudng tét. Mau phd XRPD cua dang A dugc thé hién trén

Fig.13; dinh theo quan sat v md ta trén miu XRPD dugc thé hién trong céc bang duéi

day:
Dang A Quan sat dugce Dang A Pai dién

‘0 Khoang d Cuong 20 Khoang d Cuong

(A) a6 (%) A) a0 (%)

490+0,10 |18,027+0,375 71 490+0,10 |18,027+0,375 |71
6,86 +0,10 12,891+0,191|100 6,86 +0,10 | 12,891+0,191 | 100
8,41+0,10 |[10,512+0,126 |61 8,41+0,10 |10,512+0,126 | 61
9,83+ 0,10 |[8,996+0,092 |63 9,83 +0,10 | 8,996+0,092 | 63
10,13+ 0,10 |8,730+ 0,087 |97 10,13+ 0,10 | 8,730+ 0,087 | 97
10,60 + 0,10 |8,346+ 0,079 |16 17,92 + 0,10 | 4,950+ 0,028 | 70
11,92 + 0,10 7,424 £ 0,063 |45 23,10+ 0,10 | 3,850 £ 0,017 | 55
12,32 + 0,10 |7,183 £ 0,059 |45 25,29 +0,10 | 3,522 £ 0,014 | 68
12,57+ 0,10 |7,041 £0,056 |45
13,07 +0,10 6,772 £ 0,052 |42
14,01 £ 0,10 [6,322+0,045 |21
14,48 £ 0,10 |6,118 £ 0,042 |35
14,80 + 0,10 |5,988 + 0,041 |23
15,15+ 0,10 |5,850+ 0,039 |52
16,28 + 0,10 |5,444 £ 0,033 |18
16,70 + 0,10 |5,309 + 0,032 |20
16,90 +0,10 |5,246+0,031 |22
17,92 +0,10 {4,950+ 0,028 |70
18,64 + 0,10 4,761 £0,025 |36
20,88 +£ 0,10 4,255+0,020 |42
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21,35+0,10 {4,163 +0,019 |25
21,68 £0,10 [4,099+0,019 |18
22,42 +0,10 {3,966 +0,018 |38
23,10+ 0,10 |3,850+0,017 |35
23,54+ 0,10 3,780+ 0,016 |20
23,95+0,10 |3,715+£ 0,015 |37
24,67+ 0,10 |3,609+0,014 |44
25,29+ 0,10 {3,522+ 0,014 |68
26,38+ 0,10 |3,379+0,013 |33
26,96+ 0,10 |3,307+0,012 |33
27,63+ 0,10 {3,229+ 0,012 |22
28,36+ 0,10 |3,147+0,011 |29
29,07+ 0,10 |3,072+ 0,010 |35

Vét phan tich nhiét quét vi sai cia dang A dugc thé hién trén Fig.14.
Phd hép thu hdng ngoai ciia dang A dugc thé hién trén Fig.15.
Phd Raman ctia dang A duoc thé hién trén Fig.16.

Dang A cta hop chit natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)axetat dugc phan tich trong cac diéu kién khac nhau d xac dinh
d5 6n dinh nhiét dong hoc. Khong quan sét thdy sy thodi bién nao ciia dang A déng goi
trong thoi gian 6 thang trong didu kién gia téc (40°C - 40 4m tuong d6i 75%). Ngoai ra,
khong c6 su thodai bién ndo vé dang A déng géi dugc quan sat thdy trong thoi gian 12
thang trong didu kién 1au dai (25°C - d6 4m tuong d6i 60%). Viéc dong gbi thyc hién
trong tui nhya kép polyetylen ty trong thip bén trong tai dyng bang nhdém khéng c6
nuéc gin kin bing nhiét trong dd chira HDPE. Két qua vé do én dinh ctia dang A chung
td su cai thién so voi axit tu do vo dinh hinh & trang théi ran.

Vi du 14A: Didu ché dang da hinh tinh thé B ciia hgp chat natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat

Phuong phéap didu ché i: hdn hop cia natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-
yl)-4H-1,2,4-triazol-3-ylthio)axetat (3,02g, Dang A) va etyl axetat bdo hoa nudce (6mL)
duge khudy & nhiét 6 nim trong khoang tir 45 dén 50°C trong thoi gian 16 gid tao ra
hdn hop hai pha, hdn hop nay duge 1am lanh xudng nhiét do trong phong trong thoi gian
2 gid va duogc khudy thém trong thoi gian 21 gid nita dé thu duge huyén phu ddng nhét.
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Huyén phu duge loc chan khéng, rira bing etyl axetat va banh loc dugc sdy kho trong
chan khong & nhiét d6 ndm trong khoang tir 18 dén 20°C béng viéc dua nito vao trong
thoi gian 2 gior dé thu duge 2,77g natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-
4H-1,2,4-triazol-3-ylthio)axetat chira 12,9% khéi lugng nuéc (hidu sut thu hdi 91,7%,

trén ¢& s& khan).

Phuong phép diéu ché ii: Natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-
triazol-3-ylthio)axetat (Dang A) dugc khudy & nhiét d6 ~50°C trong etyl axetat bdo hoa
nudc (0,5mL) qua dém, chuyén déi chit rin thanh diu. DAu dugc cao bing dung cu xia
ring va dugc dé khudy & nhiét do moi truomg. Sau thdi gian ~3 ngay, soi kinh hién vi
quang hoc cho thiy chét rin két tinh. Chét 16ng duoc loai bo bang cach gan chit va chit
ran dugc tach ra.

Chét rén tach ra duoc ky hiéu 1a dang B.
Vi du 14B: Phén tich dang da hinh tinh thé B cua hop chit Natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
Nhiéu xa bot tia X

Mot mau Panalytical va mdt mau Inel XRPD dugc phén tich. Khd ning ti sinh
va chc cudng do dinh lién quan phi hop giita cac mAu nhidu xa bt tia X, cho thay dit
liu théng ké hat va dinh huéng thich hgp. Miu XRPD clia dang B dugc thé hién trén

Fig.17; cac dinh theo quan sat va mo ta trén miu XRPD dugc thé hién trong céc bang

duéi day:
Dang B Quan sat duge Dang B Pai dién
. \ Cuong do . \ Cuong do
20 Khoang d (A) (%) 20 Khoang d (A) %)
4,22 +£0,10 | 20,939 + 0,508 100 4,22 +0,10 | 20,939 £ 0,508 100
8,51+0,10 | 10,392+ 0,123 79 8,51+0,10 | 10,392 + 0,123 79
12,80+ 0,10 | 6,917 + 0,054 40 12,80 0,10 | 6,917 = 0,054 40
13,97 £ 0,10 | 6,337 £ 0,045 20 16,95+ 0,10 | 5,231 +0,031 45

14,46 + 0,10 | 6,126 = 0,042 21

16,19+ 0,10 | 5,475+0,034 23

16,95+ 0,10 | 5,231+ 0,031 45
18,40+ 0,10 | 4,821+ 0,026 22
19,13+ 0,10 | 4,639 +0,024 26
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19,48 £ 0,10 | 4,558 £0,023 24
20,03 £ 0,10 | 4,433 £0,022 25
21,28+ 0,10 | 4,176 £ 0,019 23
22,56 £ 0,10 | 3,942 +0,017 32
22,90+ 0,10 | 3,883 +0,017 27
23,53 +£0,10 | 3,781+ 0,016 24
25,64 £ 0,10 | 3,474 +0,013 28
27,27+£0,10 | 3,271 £ 0,012 18
28,17+ 0,10 | 3,168 0,011 15
28,72+ 0,10 | 3,108 £ 0,011 19

Vét phan tich nhiét quét vi sai cia dang B dugc thé hién trén Fig.18.

Vi du 15A: Didu ché dang da hinh tinh thé B' ctia hop chit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat

Natri  2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)
axetat (Dang B chira 12,9% khéi lugng nudce) duoc séy kho trong diéu kién chan khong
& nhiét d moi trudng trong thoi gian tir 1 dén 3 ngy sinh ra chit rin mau tring nhat,
ky hiéu 14 dang B'.

Vi du 15B: Phan tich dang da hinh tinh thé B' cta hop chét natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen -1-yl)-4H-1,2,4-triazol-3-ylthio)axetat

MAu nhiéu xa bot tia X ctia dang B' thé hién trén Fig.19 giéng hét v&i mau nhiéu
xa bot tia X cta dang B, tuy nhién véi cac thay dbi vé dinh khong théng nht giita céc
mau, cho thdy trang thai solvat héa khac nhau cia cing dang da hinh. Vét phan tich

nhiét quét vi sai ciia dang B' duoc thé hién trén Fig.20.

D6 6n dinh cia dang da hinh tinh thé cia hgp chédt natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat

Cac dang da hinh tinh th& cta hop chit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat dugc phat hién thé hién do
bn dinh ting so véi dang & trang théi rdn vo dinh hinh cua axit cacboxylic. D én dinh
cai thién cta dang da hinh tinh thé cta hop chit natri 2-(5-bromo-4-(4-
xyclopropylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetat giup cho diéu ché dang bao

ché dugc phdm thé hién tinh bién ddi giam vé liéu lugng c6 mit trong dang lidu lugng
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xac dinh, gidm tap chét & san pham dugc phim cudi cuing va thoi han st dung dugc cai
thién ddi véi cac dang liéu lugng duge phoi ché khi so sanh véi dang bao che dugc phim

duoc diéu ché béng dang & trang thai rin vo dinh hinh cia axit cacboxylic.

Vi du 16: Tap chét xac dinh trong cac miu cta hop chét 1 dugc diéu ché nho sir dung

quy trinh md ta trong ban mo ta nay

Céc hop chit sau day (c4c hop chét tir I dén X) dugc nhén dién 1a tap chét trong
cac mau clia hop chét 1, dugc diéu ché nho sir dung quy trinh md ta trong ban mo ta

nay, bao gdm cac vi du 1 va 2:

axit 2-(4-(4-xyclopropylnaphtalen-1-y1)-4H-1,2 4-triazol-3-ylthio)axetic;

axit 2-(4-(4-xyclopropylnaphtalen-1-yl)-5-hydroxy-4H-1,2,4-triazol-3-ylthio)axetic;
axit 2-(5-amino-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic;
axit 2-(5-bromo-4-(1-xyclopropylnaphtalen-2-y1)-4H-1,2,4-triazol-3-ylthio)axetic;
axit 2-(5-bromo-4-(4-metylnaphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetic;

axit 2-(5-bromo-4-(4-propylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic;

axit 2-(5-bromo-4-(5-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic;
axit 2-(5-bromo-4-(naphtalen-1-y1)-4H-1,2,4-triazol-3-ylthio)axetic;

axit 2-(5-clo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetic; va

axit 4-(5-(cacboxymetylthio)-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-

ylamino)-4-oxobutanoic.
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YEU CAU BAO HOQ

1. Quy trinh diéu ché hop chét c6 cong thirc (I11):

N—N
/ \
Br/AN)\S/YOR
O

/\
Cong thuc (I1I);

bao gém budc cho hop chét c6 cong thirc (I1):

N-N

/N
kNxstR
ool

/\

Cong thire (IT);

trong d6 R 1a -Ci-Czo alkyl, -C1-Cao alkenyl, -C3-Cio xycloalkyl hodc -C3-Cio
xycloalkenyl;

tiép xtic voi N-bromosuxinimit (NBS) va dung moi.

2. Quy trinh theo diém 1, trong d6 R 1a metyl, etyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, isoamyl, pentyl, hexyl, heptyl, octyl, nonyl, terpenyl, bornyl, alyl, linalyl hoac

geranyl; hodc
R 12 metyl hodc etyl.

3. Quy trinh theo diém 1 hoic 2, trong d6 hop chét c6 cong thirc (IT), NBS va dung moi
duogc khudy:

trong thoi gian it nhét 12 gio; va
& nhiét d6 ndm trong khoang tir nhiét do trong phong dén 32°C.

4. Quy trinh theo diém bét ky trong sb cac didm tir 1 dén 3, trong d6 quy trinh nay con
bao gdm budc cho hop chét cé cong thirc (I11) tiép xtic voi dung dich natri hydroxit daé

tao ra hop chét 4:
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N

N—
!\ -
Br/QN)\S/\n/O Na*
0

(L

/\
(Hop chit 4).

5. Quy trinh theo diém 4, bao gdm budc két tinh hop chéit 4 tir dung dich nuéc natri
hydroxit.

6. Quy trinh theo diém 4, bao gdm thém budc cho hop chét 4 tiép xtic v6i axit dé tao ra

hop chit 1:
.
Br/(N)\s/\I(OH

O
e
/\
(Hop chit 1)
va tlly ¥ trong d6 axit 1 axit bromhydric.
7. Quy trinh theo diém 4, trong d6 quy trinh ndy con bao gbdm thém buéc:
(a) hoa tan hop chét 4 trong nudc va bd sung etyl axetat vao hdn hop; va

(b) cho hén hop hai pha ctia budce (a) tiép xuc va4i axit va tach riéng pha hitu co

dé tao ra hop chit 1.
8. Hon hop phan tng chira hgp chét c6 cong thie (11):
2]_
R
N
So)
/\

Cong thac (11);

N
\
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trong d6 R la -Ci-Cyo alkyl, -Ci-Cyo alkenyl, -Cs3-Cio xycloalkyl hodc -C3-Cio
xycloalkenyl;

chét brom hoa; va
dung moi;
va tlly y trong d6 chit brom héa 12 N-bromosuxinimit (NBS).

9. Quy trinh theo diém 1, trong d6 hop chét ¢6 cong thirc (IT) dugc diéu ché bang quy
trinh bao gdm budc cho hop chit 5:

N-N
4N \ SH
(C
/\
(Hop chit 5);
tiép xuc véi:
bazo;
dung moi; va
hop chét ¢6 cong thirc (IV):
0
X\)J\O/R
Cong thuce (IV);

trong d6 X 1a halo, tosylat, mesylat, triflat hodc besylat; va

R 1a -C1-Cao alkyl, -Ci-Cao alkenyl, -C3-C1o xycloalkyl hodc -C3-Cio xycloalkenyl; va
tuy y

(i) trong d6 hop chit c6 cong thic (IV) dugc chon tir metyl bromoaxetat, etyl
bromoaxetat, metyl cloaxetat va etyl cloaxetat; hodc

(i) trong d6 san phim phan g thd chira hgp chét c6 cdng thire (IT) dugc rira bing hdn

hop d3 lam lanh cua etyl axetat va isopropanol.
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10. Hop chét 2 hoic hop chit 2-A:

N—N N-—N

/ \ 1\
(N)\S/\H/O\ LN)\S/\[(O\/
CO CO

/\ /\

(Hop chét 2) (Hop chit 2-A).

11. Hn hop phan ung chira hop chit 5:

N~ "SH

(Hop chét 5);

hop chit c6 cong thirc (IV):

x\/(l)J\O/R
Cong thire (IV);
trong do:
X 14 nhém roi chuyén; va
R 14 -C1-Cao alkyl, -C1-Cao alkenyl, -C3-Co xycloalkyl hodc -C3-Cio xycloalkenyl;
bazo; va
dung moi;

va tuy y trong d6 hop chét c6 cong thirc (IV) 1a metyl bromoaxetat, etyl bromoaxetat,

metyl cloaxetat hodc etyl cloaxetat.
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12. Quy trinh theo diém 9, trong d6 hop chit 5 dugc diéu ché bing quy trinh bao gdm
buédc:

(5-1) cho hop chit 6:

> )
W

(Hop chit 6);
tiép xtic voi axit nitric, nudc va dung mdi dé tao ra hop chét 7:

NO,

Y
W

(Hop chit 7);
(5-ii) cho hop chét 7 tiép xtc véi hydro, paladi trén than va mét hodc nhiéu dung méi

dé tao ra hop chét 8:

> )
)

(Hop chét 8);
(5-iii) cho hop chét 8 tidp xtic véi axit d& tao ra mudi clia hop chét 8;
(5-iv) cho muédi cta hop chét 8 & budc (5-iii) tiép xuc véi bazo, thiophosgen va dung

mdi dé tao ra hop chét 9:
NCS

(.
/\

(Hop chét 9);

(5-v) cho hop chit 9 tiép xtic véi formyl hydrazin va dung modi d8 tao ra hop chét 10:
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H
N

0]
Y \NH
H

HN
/\

(Hop chét 10); va

Om

(5-vi) cho hop chit 10 tiép xuic véi bazo, nuée va dung méi 8 tao ra hop chét 5:
\
)\SH

&
/\

(Hop chét 5).

~Z

N
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FIG. 1

Lin (S8 luong)

9000 |
8000 -
70002
soooé
sooo;
4000 |
3000;

2000

1ooo§

e B AL e S

20 30

thang ty |1&é 2-Theta

50

- 123 -




21831

FIG. 2
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FIG.3
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FIG. 4
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FIG. 5
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FIG. 6
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FIG.7
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FIG. 8
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FIG. 9
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FIG. 10
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FIG. 11
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FIG. 12
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FIG. 13

natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
Dang da hinh A: Phé nhiéu xa bt tia X
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FIG. 14

natri 2-(S-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
Dang da hinh A: Phan tich nhiét quét vi sai
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FIG. 15

natri 2-(S-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
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FIG. 16

natri 2-(S5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
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FIG. 17

natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
Dang da hinh B: Phé nhiéu xa bt tia X
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FIG. 18

natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
Dang da hinh B: Phan tich nhiét quét vi sai
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FIG. 19

natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-ylthio)axetat
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FIG. 20

natri 2-(5-bromo-4-(4-xyclopropylnaphtalen-1-yl)-4H-1,2,4-triazol-3-yithio)axetat
Dang da hinh B! Phin tich nhiét quét vi sai-
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