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(57) Sang ché d& cap dén chat trc ché qua trinh sao chép cua HIV ¢ cong thure (I), N-oxit,
muoi cong dugc dung, amin bac bon va chit dong phan hoa hoc 1ap thé cta chung:
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trong d6 vong chtra -a'=a’-a’*=a*- va -b'=b2-b’=b*- la phenyl, pyridyl, pyrimidinyl,
pirazinyl, pyridazinyl; n bang 0 dén 5; m bang 1 dén 4; R! 1a hydro; aryl; formyl; C,.
salkylcarbonyl; C,salkyl; C;_alkyloxycarbonyl, C,_¢alkyl dugc thé, C,.alkylcarbonyl; R?
1a hydroxy, halo, C;_alkyl tuy y duoc thé, Csxycloalkyl, C,alkenyl tuy y duoc thé, C,.
salkynyl tuy ¥ duoc thé, C,_salkyloxy, C,.alkyloxycarbonyl, carboxyl, xyano, nitro, amino,
mono hodc di(Cy_alkyl)amino, polyhalometyl, polyhalometyloxy, polyhalometylthio, -
S(=0),R$, -NH-S(=0),R¢, -C(=O)R®, -NHC(=O)H, -C(=O)NHNH,, -NHC(=O)R®, -
C(=NH)R® hoac di vong c6 5 canh; X; la -NR>-, -NH-NH-, -N=N-, -O-, -C(=0)-, C,.
salkandiyl, -CHOH-, -S-, -S(=0),-, -X,-C;4alkandiyl- hodc -Cjalkandiyl-X,-; R? la
NHR!; NRBBR'; -C(=0)-NHR'3; -C(=0)-NR!*R!4; -C(=0)- R'5; -CH=N-NH-C(=0)-R!¢;
C.. 6alky1 dugce thé; C,. 6a1kyloxyC1 salkyl tuy y duoc thé; C,. 6a1kenyl dugce thé; C,. salkynyl
dugc thé; C,alkyl duoc thé bang hydroxy va mot nhom thé tht hai; -C(=N-O-R¥)-C,.
salkyl; R7 hodc -X3-R7; R* 1a halo, hydroxy, C_salkyl, Cs.,xycloalkyl, C,alkyloxy, xyano,
nitro, polyhaloC,ealkyl, polyhaloC; calkyloxy, aminocarbonyl, C,alkyloxycarbonyl, C,.
salkylcarbonyl, formyl, amino, mono hodc di(C,.salkyl)amino; sang ché ciing dé cap dén
viéc st dung hop chét nay dé san xuit thudc, quy trinh diéu ché chung va duoc pham chta
chung.
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Linh vwe ky thuét dwoe dé cap

Sang ché dé cap dén din xuit pyrimidin c6 ddc tinh (rc ché qua trinh sao chép
virut giy suy giam mién dich & ngudi (Human Immunodeficiency Virus — HIV). Ngoai
ra, sang ché con d& cap dén phuong phép didu ché va duge pham chira cac hop chét nay.
Tinh trang k§ thuit ciia sang ché

Céc hop chét c6 lién quan v& mit cdu trac voi hop chét theo sang ché di duoc md
ta trong linh vuc nay.

Cong bd don qudc t& s6 WO 99/50250 va WO 00/27825 d4 mo ta cac hop chét
aminopyrimidin dugc thé ¢6 dic tinh Grc ché qua trinh sao chép cua HIV.

Cong bd don qudc t§ s6 WO 97/19065 dd mb ta cac hop chit 2-anilinopyrimidin
duoc thé c6 thé dugce st dung lam chét wc ché protein kinaza.

Cong bd don qudc t& s6 WO 00/62778 da mo ta cac chit e ché protein tyrosin
kinaza mach vong.

Cong bd don qudc t& s6 WO 98/41512 da mb ta cac hop chat 2-anilinopyrimidin
duoc thé c6 thé duge st dung lam chit e ché protein kinaza.

Patent M¥ s6 US 5,691,364 da md ta cac dan xuét benzamidin va st dung chiing
lam chéit chéng déng mau.

Cong bd don qubc t& s6 WO 00/78731 da md ta cac dan xult 5-xyano-2-
aminopyrimidin 1am chét (rc ché KDR kinaza hoic FGFr kinaza c6 thé duoc st dung dé
phong ngira va diéu tri cac bénh lién quan dén qua trinh tao mach.

Ban chét k§ thuit clia sang ché
Céc hop chét theo sang ché khac vé6i cac hop chit da biét trong linh vuc ndy &

cAu truc, hoat tinh dugc 1y va/hodc hiu lyc duogc ly.
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D3 bt ngd phat hién ra rang, cac hop chit theo sang ché c6 kha nang trc ché qua
trinh sao chép ctia virut gdy suy giam mién dich & ngudi (Human Immunodeficiency
Virus — HIV) duoc céi thién, cu thé 1a chung c6 kha ning trc ché qua trinh sao chép ciia
cac ching dot bién, tc 14 cac chung da khang lai (cac) thube da biét trong linh vuc nay

(c4c ching HIV khang thude hodc khang nhidu thudc) dwgc cai thién.
Cu thé, sang ché dé xuit hop chit c6 cong thirc:

1

3/<R2
b3 b* \Q/ ®

R4)m

N-oxit, mudi cdng dugc dung, amin bac bdn hodc chét d@)ng phén hod hoc lap thé coa

ching, trong d6:

-al=a2-a%=a’- 14 gbc ho4 tri hai c6 cong thirc:
-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- (a-2);

=CH-N=CH- (a-3);
-N=CH-CH=N- (a-4);
-N=N-CH=CH- (a-5);

-b'=b2-b*=b*- 12 gbc hod tri hai c6 cong thirc:
-CH=CH-CH=CH- (b-1);
-N=CH-CH=CH- (b-2);
-N=CH-N=CH- (b-3);
-N=CH-CH=N- (b-4);

‘N=N-CH=CH-  (b-5);
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n bang 0, 1, 2, 3 hodc 4; va trong trudng hop -a'=a*-a*=a‘- 1a (a-1), thi n ciing c6 thé

béng 5;
m bang 1, 2, 3 va trong trudong hop -b'=b2-b>=b’- 1a (b-1), thi m ciing c6 thé bang 4;

R! 1a hydro; aryl; formyl; Ci.salkylcarbonyl; Ci.salkyl; Ci.salkyloxycarbonyl; Ci-salkyl
duoc thé bing formyl, Cisalkylcarbonyl, Ci-salkyloxycarbonyl, Ci.salkylcarbonyloxy;
CrsalkyloxyCi.ealkylcarbonyl dugc thé bang Ci.alkyloxycarbonyl;

mdi R? doc 1ap 1a hydroxy, halo, Ci.salkyl tuy ¥ duoc thé bang xyano hoic -C(=O)RS,
Cs7xycloalkyl, Ca.salkenyl tuy ¥ dwoc thé bing mot hoic nhiéu nguyén tir halogen hoic
xyano, Casalkynyl tuy y duoc thé bang mét hodc nhiéu nguyén tir halogen hoic xyano,
Ci-salkyloxycarbonyl, carboxyl, Xyano, nitro, amino, mono hodc di(Ci.salkyl)amino,
polyhalometyl, polyhalometylthio, -S (=0),R®, -NH-S(=0),R¢, -C(=0)R®, -NHC(=O)H,
-C(=0)NHNH>, -NHC(=O)RS, -C(=NH)R® hoic gbc c6 cong thirc:

trong d6 mdi A1 ddoc 1ap 1a N, CH hoic CRS; va

Az 12 NH, O, S hoic NR¢;
X, 1a -NR5-, -NH-NH-, -N=N-, -O-, -C(=0)-, C.4alkandiyl, -CHOH-, -S-, -S(=0)p-, -Xo-
Ci-galkandiyl- hodc -Ci.salkandiyl-Xo-;
X 13 -NRS5-, -NH-NH-, -N=N-, -O-, -C(=0)-, -CHOH-, -S-, -S(=0)p-;
R® 1a NHRBS; NRURM; -C(=0)-NHR®; -C(=0)-NRR"; -C(=0)-R'5; -CH=N-NH-
C(=0)-R!%; Cigalkyl dugc thé béng mot hodc nhidu nhém thé, mdi nhom thé doc lap
duge chon tir xyano, NR°R!?, -C(=0)-NR°R!?, -C(=0)-C1.salkyl hodc R7; Ci.salkyl dugc
thé bing mot hodc nhidu nhom thé, mdi nhom thé ddc lap duogc chon tir xyano, NRR',
-C(=0)-NR°R!?, -C(=0)-C1.¢alkyl hodc R” va trong d6 2 nguyén tir hydro lién két &
cling mdt nguyén tir cacbon dugc thay thé bang Cisalkandiyl; Ciealkyl dugc thé bang
hydroxy va nhom thé thir hai dugc chon tir xyano, NR°R', -C(=0)-NR°R, -C(=0)-Ci.
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salkyl hodc R7; Cr.galkyloxyCi.ealkyl tuy v dugc thé bang mot hodc nhiéu nhém thé, mdi
nhom thé doc 1ap duge chon tir xyano, NR°R!?, -C(=0)-NRR', -C(=0)-Ci.salkyl hogc
R7; Casalkenyl duoc thé béng mdt hodc nhidu nhém thé, mdi nhom thé doc lap duoc
chon tir halo, xyano, NR°R!?, -C(=0)-NR’R!’, -C(=0)-Ci.salkyl hodc R’; Casalkynyl
dugc thé bang mot hodc nhidu nhom thé, mdi nhém thé doc lap duge chon tir halo,
xyano, NR°R!?, -C(=0)-NR’R!, -C(=0)-C1.¢alkyl hodc R7; -C(=N-O-R®)-Cj.alkyl; R’
hoic -X3-R7;

X3 1a -NR-, -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0),-, -X»-Ciqalkandiyl-, - Ci-
salkandiyl-Xaa-, -Ci.4alkandiyl-Xap-Ci.4alkandiyl, -C(=N-OR®)-C.4alkandiyl-;

v6i Xaa 12 -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0),-; va
v&i Xab 14 -NH-NH-, -N=N-, -C(=0)-, -S-, -S(=0)p-;

R* 14 halo, hydroxy, Cisalkyl, Cs.7xycloalkyl, Cr.salkyloxy, Xyano, nitro, polyhaloCi.
salkyl, polyhaloCi.salkyloxy, aminocarbonyl, Ci.salkyloxycarbonyl, Ci-salkylcarbonyl,

formyl, amino, mono hodc di(Ci.salkyl)amino hodc R7;

R’ 14 hydro; aryl; formyl; Ci.salkylcarbonyl; Cisalkyl; Ci.salkyloxycarbonyl; Ci-salkyl
dugc thé bing formyl, Cisalkylcarbonyl, Ci.salkyloxycarbonyl hodc Ci.
salkylcarbonyloxy; Ci.salkyloxyCi-salkylcarbonyl dugc thé bang Ci.salkyloxycarbonyl;

R® 1a Ci.salkyl, amino, mono hodc di(Ci.salkyl)amino hoéc polyhaloCi.salkyl;

R7 1a vong cacbon dang mdt vong, hai vong hodc ba vong, no, no mot phén hoic thom
hodc di vong dang mot vong, hai vong hodc ba vong, no, no mot phan hoic thom, trong
d6 mdi hé vong trong sd cac hé vong cacbon hodc di vong nay c6 thé tuy y duoc thé
béng mot, hai, ba, bdn hodc ndm nhém thé, mdi nhom thé doc 1ap dugc chon tir halo,
hydroxy, mercapto, Cisalkyl, hydroxyCr.salkyl, aminoCi.ealkyl, mono hodc di(Ci.
¢alkyl)aminoC.salkyl, formyl, Ci.salkylcarbonyl, Cs.7xycloalkyl, Ci.salkyloxy, Ci-
salkyloxycarbonyl, Cisalkylthio, xyano, nitro, polyhaloCi.salkyl, polyhaloCi.salkyloxy,
aminocarbonyl, -CH(=N-0-R®), R7?, -X3-R"? hogc R7*-C.qalkyl;
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R’ 1a vong cacbon dang mot vong, hai vong hodc ba vong, no, no mot phén hodc thom
hodc di vong dang mdt vong, hai vong hodc ba vong, no, no mot phr?m hoac thom, trong
d6 mdi hé vong trong sd cac hé vong cacbon hodc di vong nay cé thé tuy y dugc thé
béng mot, hai, ba, bdn hodc nim nhoém thé, mdi nhém thé doc 1ap dugc chon tur halo,
hydroxy, mercapto, Ci.salkyl, hydroxyCi.salkyl, aminoCi.calkyl, mono hodc di(Ci.
salkyl)aminoCi.salkyl, formyl, Ci.salkylcarbonyl, Cs.7xycloalkyl, Ci.ealkyloxy, Ci.
salkyloxycarbonyl, Ci.salkylthio, Xyano, nitro, polyhaloCi.salkyl, polyhaloCi-salkyloxy,
aminocarbonyl, -CH(=N-O-R?);

R® 14 hydro, Ci.alkyl, aryl hodc arylCi.salkyl;

mdi R va R'® dgc 1ap 1a hydro; hydroxy; Ci.salkyl; Ci.salkyloxy; Ci-salkylcarbonyl; Ci.
¢alkoxycarbonyl; amino; mono hodc di(Crsalkyl)amino; mono hodc di(Ci-salkyl)-
aminocarbonyl; -CH(=NR'") hozc R’, trong d6 mdi nhém trong s6 cac nhom Cigalkyl
néu trén c6 thé tuy ¥ va riéng ré dwoc thé bing mot hodc hai nhém thé, mdi nhom thé
ddc 1ap duoc chon tir hydroxy, Cisalkyloxy, hydroxyCi.salkyloxy, carboxyl, Ci-
salkyloxycarbonyl, xyano, amino, imino, mono hodc di(Ci-salkyl)amino, polyhalometyl,
polyhalometyloxy, —polyhalometylthio, -S(=O),RS, -NH-S(=O),R®, -C(=O)RS, -
NHC(=0)H, -C(=O0)NHNH_, -NHC(=0)R®, -C(=NH)R®, R’; hodc

R® va R1? ¢4 thé cing nhau tao thanh gbc ho4 tri hai hodc hod tri ba ¢6 cong thitc:

-CH,-CH,-CH,-CHo- (d-1)
-CH,-CH,-CH,-CH,-CH- (d-2)
-CH,-CH,-0-CHa-CHp- (d-3)
-CH,-CH,-S-CH,-CHy- (d-4)
-CH,-CH,-NR'2-CH,-CHo- (d-5)
-CH,-CH=CH-CH>- (d-6)
=CH-CH=CH-CH=CH- (d-7)



31086

R!! 14 xyano; Cialkyl tuy ¥ dugc thé bang Ciaalkyloxy, xyano, amino, mono hogc
di(Cisalkyl)amino hodc aminocarbonyl; Ci.alkylcarbonyl; Ci.salkyloxycarbonyl;

aminocarbonyl; mono hodc di(Ci.salkyl)aminocarbonyl;
R!? 13 hydro hodc Ci.4alkyl;

mdi R'3 va R doc 14p 1a Crealkyl tuy y dugc thé bang xyano hoic aminocarbonyl, Co.
salkenyl tuy ¥ dwoc thé bang xyano hodc aminocarbonyl, Ca.calkynyl tuy y dugc thé

biang xyano hodc aminocarbonyl;

R!% 1a Cr.alkyl duoc thé bing xyano hoic aminocarbonyl;

R!6 1a Cr.ealkyl tuy ¥ dugc thé bang xyano hoic aminocarbonyl, hozc R7;
p bang 1 hoic 2;

aryl 13 phenyl hodc phenyl dugc thé bing mat, hai, ba, bbn hodc nim nhém thé, mdi
nhém thé doc 14p dugc chon tir halo, hydroxy, mercapto, Ci.salkyl, hydroxyCi.salkyl,
aminoCr.salkyl, mono hodc di(Cisalkyl)aminoCi.salkyl, Ci-salkylcarbonyl, Cs.
sxycloalkyl, Cisalkyloxy, Ci.salkyloxycarbonyl, Ci.salkylthio, xyano, nitro, polyhaloC;.
salkyl, polyhaloCi.galkyloxy, aminocarbonyl, R7 hodc -X3-R”.
Mo t chi it sang ché

Nhu duge st dung trong phéan trén hoic dudi day, Ci.salkyl duéi dang mot nhém
hodc mot phan cia nhém duwgc ding dé chi gde hydrocacbon mach thang hozc mach
nhanh bdo hoa c6 tir 1 dén 4 nguyén tir cacbon nhu metyl, etyl, propyl, 1-metyletyl,
butyl; Crsalkyl dudi dang mot nhém hodc mat phan ciia nhém dwoc ding d& chi gbc
hydrocacbon mach thing hodc mach nhénh bo hoa c6 tir 1 dén 6 nguyén tir cacbon nhu
nhém da duoc xac dinh dbi v6i Ciaalkyl va pentyl, hexyl, 2-metylbutyl va cidc nhom
tuong tu; Casalkyl dudi dang mgt nhém hodc mat phén cua nhom dugc dung dé chi géc
hydrocacbon mach thing hozc mach nhanh bio hoa c6 tir 2 dén 6 nguyén tr cacbon nhu
etyl, propyl, 1-metyletyl, butyl, pentyl, hexyl, 2-metylbutyl va cdc nhém tuong tu; Ci-
salkandiyl dugce dung dé chi gbc hydrocacbon mach thing hodc mach nhéanh, bdo hoa,

hod trj hai c6 tir 1 dn 4 nguyén tir cacbon nhu metylen, 1,2-etandiyl hodc 1,2-etyliden,
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1,3-propandiyl hodc 1,3-propyliden, 1,4-butandiyl hodc 1,4-butyliden va cidc nhém
trong tw; Csxycloalkyl 1a tén chung dé chi xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl va xycloheptyl; Ca.alkenyl dugc ding dé chi gdc hydrocabon mach thing
hodc mach nhanh c6 tir 2 dén 6 nguyén tir cacbon chira mot lién két doi nhu etenyl,
propenyl, butenyl, pentenyl, hexenyl va cdc nhom tuong tu; Czealkynyl dugc dung dé
chi gbc hydrocacbon mach thing hodc mach nhéanh c6 tir 2 dén 6 nguyén tir cacbon chira
mdt lién két ba nhu etynyl, propynyl, butynyl, pentynyl, hexynyl va cdc nhém tuong tu;
vong cacbon dang mot vong, hai vong hoac ba vong bdo hoa 1a hé vong gbm 1, 2 hoic 3
vong, hé vong nay chi chita nguyén tir cacbon va hé vong nay chi chtra li€én két don;
vong cacbon dang mdt vong, hai vong hodc ba vong bdo hoa mot phén 13 hé vong gém
1, 2 hodc 3 vong, hé vong nay chi chira nguyén tir cacbon va chua it nhéit mot lién két
d6i v6i diéu kién hé vong nay khong phai 12 hé vong thom; vong cacbon dang mot vong,
hai vong hodc ba vong thom 14 hé vong thom gém 1, 2 hodc 3 vong, hé vong nay chi
chita nguyén tir cacbon; thuit ngit “thom” da dugc chuyén gia trong linh vuc nay biét 15
va dugc dung dé chi hé lién hop dang vong c¢6 4n + 2 electron, cu thé 1 ¢6 6, 10, 14,
v.v., electron 7 (dinh ludt Huckel); di vong dang mdt vong, hai vong hodc ba vong bdo
hoa 1a hé vong gé)m 1, 2 hodc 3 vong va chura it nhét mot nguyén t& khac loai dugc chon
tr O, N hoac S, hé vong nay chi chura lién két don; di vong dang mdt vong, hai vong
hodc ba vong bdo hoa mot phan 1a hé vong gdm 1, 2 hoic 3 vong va chira it nhét mot
nguyén tir khac loai duoc chon tir O, N hodc S, va it nhit mét lién két d6i véi didu kign
hé vong nay khong phai 12 hé vong thom; di vong dang mot vong, hai vong hodc ba
vong thom 14 hé vong thom gdm 1, 2 hozc 3 vong va chira it nhit mét nguyén tir khac

loai dugc chon tir O, N hoic S.

Céc vi du cu thé vé vong cacbon dang mot vong, hai vong hoic ba vong bdo hoa
la xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
bixyclo[4,2,0]octanyl, xyclononanyl, xyclodecanyl, decahydronaphtalenyl,

tetradecahydroantraxenyl va cac vong tuong tu.
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Céc vi du cu thé v& vong cacbon dang mot vong, hai vong hogc ba vong béo hoa
mdt phan 13 xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl,
xyclooctenyl, bixyclo[4,2,0]octenyl, xyclononenyl, xyclodexenyl, octahydronaphtalenyl,
1,2,3,4-tetrahydronaphtalenyl, 1,2,3,4,4a,9,9a,10-octahydro-antraxenyl va cac vong

tuong tu.

Cac vi du cu thé vé vong cacbon dang mot vong, hai vong hodc ba vong thom la

phenyl, naphtalenyl, antraxenyl.

Céac vi du cu thé vé di vong dang mot vong, hai vong hodc ba vong bdo hoa la
tetrahydrofuranyl, pyrolidinyl, dioxolanyl, imidazolidinyl, thiazolidinyl,
tetrahydrothienyl, dihydrooxazolyl, isothiazolidinyl, isoxazolidinyl, oxadiazolidinyl,
triazolidinyl, thiadiazolidinyl, pyrazolidinyl, piperidinyl, hexahydropyrimidinyl,
hexahydropyrazinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,

trithianyl, decahydroquinolinyl, octahydroindolyl va c4ac vong tuong tu.

Céac vi du cu thé vé di vong dang mot vong, hai vong hodc ba vong bdo hoa mot
phin 13 pyrolinyl, imidazolinyl, pyrazolinyl, 2,3-dihydrobenzofuranyl, 1,3-

benzodioxolyl, 2,3-dihydro-1,4-benzodioxinyl, indolinyl va cac vong tuong tu.

Céac vi du cu thé v& di vong dang mot vong, hai vong hodc ba vong thom la
azetyl, oxetylidenyl, pyrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, pyranyl, benzofuryl, isobenzofuryl,
benzothienyl, isobenzothienyl, indolizinyl, indolyl, isoindolyl, benzoxazolyl,
benzimidazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, benzopyrazolyl,
benzoxadiazolyl, benzothiadiazolyl, benzotriazolyl, purinyl, quinolinyl, isoquinolinyl,
xinolinyl, quinolizinyl, phtalazinyl, quinoxalinyl, quinazolinyl, naphtiridinyl, pteridinyl,
benzopyranyl,  pyrolopyridyl, thienopyridyl,  furopyridyl,  isothiazolopyridyl,
thiazolopyridyl, isoxazolopyridyl, oxazolopyridyl, pyrazolopyridyl, imidazopyridyl,
pyrolopyrazinyl, thienopyrazinyl, furopyrazinyl, isothiazolopyrazinyl, thiazolopyrazinyl,

isoxazolopyrazinyl, oxazolopyrazinyl, pyrazolopyrazinyl, imidazopyrazinyl,
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pyrolopyrimidinyl,  thienopyrimidinyl,  furopyrimidinyl, isothiazolopyrimidinyl,
thiazolopyrimidinyl, isoxazolopyrimidinyl, oxazolopyrimidinyl, pyrazolopyrimidinyl,
imidazopyrimidinyl, pyrolopyridazinyl, thienopyridazinyl, furopyridazinyl,
isothiazolopyridazinyl, thiazolopyridazinyl, isoxazolopyridazinyl, oxazolopyridazinyl,
pyrazolopyridazinyl, —imidazopyridazinyl, oxadiazolopyridyl, thiadiazolopyridyl,
triazolopyridyl, oxadiazolopyrazinyl,  thiadiazolopyrazinyl, triazolopyrazinyl,
oxadiazolopyrimidinyl, thiadiazolopyrimidinyl, triazolopyrimidinyl,
oxadiazolopyridazinyl, thiadiazolopyridazinyl, triazolopyridazinyl, imidazooxazolyl,
imidazothiazolyl, imidazoimidazolyl, isoxazolotriazinyl, isothiazolotriazinyl,
pyrazolotriazinyl, oxazolotriazinyl, thiazolotriazinyl, imidazotriazinyl,
oxadiazolotriazinyl, thiadiazolotriazinyl, triazolotriazinyl, carbazolyl, acridinyl,

phenazinyl, phenothiazinyl, phenoxazinyl va cac vong tuong tu.

Nhu duge st dung & day, thuit ngt (=O) tao thanh gbc carbonyl khi duge gén
vao nguyén tir cacbon, tao thanh gbc sulfoxit khi duge g&n vao nguyén tir lvu huynh va

tao thanh gdc sulfonyl khi hai gbc nay dugc gén vao mot nguyén tt lwu huynh.

Thuat ngtt halo 1a thuat ngit chung dé chi flo, clo, bromo va iodo. Nhu duoc st
dung trong phan trén va dudi diy, polyhalometyl & dang mot nhém hodc mot phén cia
nhém dugc dung dé chi metyl dugce thé mot hoic nhiéu halo, cu thé 1a metyl dugc thé
mot hodic nhidu nguyén tir flo, vi du diflometyl hogc triflometyl; polyhaloCi.salkyl hodc
polyhaloCi¢alkyl & dang mot nhom hodc mot phin cta nhém dugc dung dé chi Ci.
salkyl hodc Ci.salkyl dugce thé mot hodc nhiéu halo, vi du cic nhém dugce xac dinh trong
halometyl, 1,1-diflo-etyl va cac nhém tuong tu. Trong trudng hop co6 nhiéu hon mét
nguyén t& halogen dugc gin vao mot nhém alkyl nim trong dinh nghia vé
polyhalometyl, polyhaloC1-4alkyl hodc polyhaloCi.salkyl, thi ching ¢6 thé 1a gibng hoic
khéc nhau.

Thuét ngit di vong trong dinh nghia v& R” hodic R7 bao gbm tit ca cdc dang dong

phén c6 thé c6 cia di vong ndy, vi du pyrolyl bao gbdbm 1H-pyrolyl va 2H-pyrolyl.
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Vong cacbon hodc di vong trong dinh nghia R’ hodc R™ ¢6 thé dugc gin vao
phén con lai ctia phan tt c¢6 cong thie (I) qua nguyén tir cacbon hodc nguyén tir khac
loai bét ky trong vong, néu thich hop, trir khi ¢6 quy dinh khac. Theo d6, néu di vong la
imidazolyl, thi n6 c6 thé 1a 1-imidazolyl, 2-imidazolyl, 4-imidazolyl va cac vong tuong
tu, hodc néu vong cacbon 1a naphtalenyl, thi né c6 thé 1a 1-naphtalenyl, 2-naphtalenyl va

cac vong tuong tu.

Néu bién bét ky (vi du R7, X») xuét hién hon mot 14n trong thanh phan bét ky, thi

moi dinh nghia v€ bi€n nay la ddc 1dp voi nhau.

Céc duong ndi tir nhom thé vao hé vong the hién rang lién két ¢6 thé dugc gan

vao nguyén tir bt ky trong s6 cac nguyén tir thich hop trong vong.

Dé st dung trong didu tri, cac mudi cua cac hop chét c6 cong thirc (I) 1a mudi
trong d6 ion trai ddu 1a dugc dung. Tuy nhién, céc mudi v6i axit va bazo khong duoc
dung cling c6 thé duoc st dung, chéng han trong qua trinh diéu ché hodc tinh ché mét
hop chét dugc dung. T4t c& cac mubi, du 1a duoc dung hodc khong dugc dung, déu nim

trong pham vi cla sang che.

Cac mudi cdng duge dung néu trén bao gdm cac dang mubi cong axit khong doc
c6 tac dung diéu tri ma hop chét co cong thire (I) co thé tao ra. Thuan tién néu cac dang
mudi cong axit ndy cé thé dugc didu ché bang cach xtr 1y dang bazo bang axit thich hop
nhu axit vo co, vi du axit halogenohydric, vi du axit clohydric, bromhydric va céc axit
twong tu; axit sulfuric; axit nitric; axit phosphoric va cac axit twong ty; hodc axit hitu co,
vi du axit axetic, propanoic, hydroxyaxetic, 2-hydroxypropanoic, 2-oxopropanoic,
oxalic, malonic, sucxinic, maleic, fumaric, malic, tartric, 2-hydroxy-1,2,3-
propantricarboxylic, metansulfonic, etansulfonic, benzensulfonic, 4-
metylbenzensulfonic, xyclohexansulfamic, 2-hydroxybenzoic, 4-amino-2-
hydroxybenzoic va cac axit twong ty. Nguoc lai, dang mubdi ¢6 thé duge chuyén hod

béng cach xir Iy bang kiém thanh dang bazo ty do.
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Hop chit c6 cong thic (I) chtra proton axit ¢ thé duoc chuyén hoa thanh cic
dang mudi kim loai hodc cong amin khdng doc c6 tic dung didu tri cua chung bang cach
xtr 1y bang bazo hitu co hodc vo co thich hop. Céc dang mudi bazo thich hop bao gdm,
vi du mubi amoni, mubi kim loai kiém va kim loai kiém thd, vi du muébi lithi, natri, kali,
magie, canxi va cac mubi tuong tu, mudi v6i bazo hitu co, vi du amin béo va thom béc
nhét, bac hai va bac ba nhu metylamin, etylamin, propylamin, isopropylamin, bdn chét
ddng phan cta butylamin, dimetylamin, dietylamin, dietanolamin, dipropylamin,
diisopropylamin, di-n-butylamin, pyrolidin, piperidin, morpholin, trimetylamin,
trietylamin, tripropylamin, quinuclidin, pyridin, quinolin va isoquinolin, benzathin, N-
metyl-D-glucamin, 2-amino-2-(hydroxymetyl)-1,3-propandiol, cac mudi hydrabamin, va
cac mudi véi axit amin, nhu arginin, lysin va céc axit amin twong ty chéng han. Nguoc

lai, dang mubi c6 thé dugc chuyén hod béng cach xit Iy bang axit thanh dang axit tu do.

Thuat ngit mubi céng ciing bao gdm cic dang cong hydrat va dung mdi ma hop
chét c¢6 cong thirc (I) c6 thé tao ra. Cac vi du vé dang nay 1a hydrat, alcolat va cac dang

tuong tu ching han.

Nhu dugce st dung ¢ day, thudt nglt “amin béc bbn” dugc dung dé chi cac mudi
amoni bac bdn ma hop chét ¢6 cong thic (I) co thé tao ra bang phan ung gifta nito c6
tinh bazo cta hop chit ¢ cong thic (I) va chit tao bac bdn thich hop, nhu
alkylhalogenua, arylhalogenua ho#c arylalkylhalogenua tuy y dugc thé, vi du
metyliodua hodc benzyliodua. Cac chit phan tmg khac véi cac nhom roi chuyén thich
hop cling co thé dugc st dung, nhu alkyl triflometansulfonat, alkyl metansulfonat, va
alkyl p-toluensulfonat ching han. Amin bic bdn ¢6 nguyén ti nito mang dién tich
duong. Ion tréi dau dugc dung bao gém clo, bromo, iodo, trifloaxetat va axetat. Cac ion

trai dau dugc lya chon c6 thé duge dua vao bang cach st dung nhya trao doi ion.

Dang N-oxit cta hgp chét theo sang ché bao gém céc hop chét c¢6 cong thire (1),

trong d6 mot hodc mot s nguyén tir nito bac ba dugc oxy hoa thanh N-oxit.
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Can hiéu rang mdt sO hop chat c6 cong thire (I) va N-oxit, mudi cong, amin béc
bon va cac chat dong phan hod hoc 14p thé cia chung c6 thé chira mot hodc nhi€u tim

khong dbi xtmg va ton tai & cac chit ddng phan hoa hoc lap thé.

Nhu dugce stt dung trén day, thuat ngir “chit ddng phan hod hoc 14p thé” dugc
dung dé chi tit ca cac dang ddng phan 1ap thé ma hop chit c6 cong thire (I), va N-oxit,
mudi cong, amin bac bén hoic din xuét c6 chirc ning sinh Iy cua ching c6 thé c6. Trir
khi dugc dé cap hodc quy dinh theo cach khéc, ky hi¢u hod hoc cua cac hgp chét duoc
ding dé chi hdn hop cta tht ca cac chit ddng phan hoa hoc 1ap thé c6 thé c6, hdn hop
ndy bao gdm tit ca cac chét ddng phan khong dbi quang va chét ddng phan déi anh ctia
chu triic phan tir co ban, cling nhu mdi dang ddng phan riéng ré c6 cong thire () va N-
oxit, mudi, solvat hodc amin bac bbn cia chiing hau nhu khong chtra céc chét ddng phan
khac, tire 1a chira cac chit ddng phéan khéc vé6i lugng nhé hon 10%, t6t hon néu nhé hon
5%, dic biét 1a nhé hon 2% va tdt nhat néu nho hon 1%. Theo d6, vi du néu mot hop
chit c¢6 cong thire (I) duge md ta dudi dang (E), thi didu d6 c¢6 nghia 12 hop chét nay hau
nhu khong chira chit dong phan (Z). Cu thé, c4c nguyén tir cacbon khong dbi xtng c6
thé ¢6 cAu hinh R hodc S; cdc nhém thé trén géc vong hod tri hai bdo hoa (mot phﬁn) co
thé ¢6 cAu hinh cis hodc trans. Cac hop chét chira lién két doi ¢6 thé c6 hoa hoc lap thé
E (entgegen — cung phia) hodc Z (zusammen) tai lién két d6i nay. Cac thuat ngit cis,

trans, R, S, E va Z da dugc chuyén gia trong linh vyc nay biét rd.

Hién nhién 1a cac cht ddng phan hoa hoc lap thé cua hop chét ¢6 cong thire (I)

déu ndm trong pham vi sang che.

Dbi véi mot sb hop chét co cong thtc (1), tién dugce chit, N-oxit, mubi, solvat,
amin bac bbn hozc phic chét kim loai cta chiing va céc hop chét trung gian dugc sk
dung trong quy trinh diéu ché chung, khong xac dinh dugc cAu hinh ho4 hoc l4p thé
tuyét di trén thuc nghiém. Trong trudng hop ndy, dang dbng phan l4p thé tich ra tht
nhét duoc ky hiéu 1a “A” va dang ddng phan lap thé tach ra tha hai duoc ky hiéu 1a “B”,
ma khong vién din thém dén chu hinh hoa hoc 1ap thé thuc. Tuy nhién, cdc dang dong

phén 14p thé “A” va “B” nay c6 thé dwoc xac dinh mot cach rd rang bang do quay quang
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cua ching trong truong hop “A” va “B” ¢ mdi twong quan dong phan d6i anh ching
han. Chuyén gia trong linh vuc nay c6 thé x4c dinh dugc cdu hinh tuyét dbi cia hop chat
ndy bang cach str dung cac phuong phap da biét trong linh vuc nay, vi du bang phuong
phap nhiéu xa tia X. Trong trudong hop “A” va “B” la hén hop ddng phan 1ap thé, chiing
¢6 thé dugc tach ra thém, theo d6 cac phan doan tha nhét tach ra dugc lan luot duge ky
hiéu 1a “A1” va “B1” va cac phan doan thtr hai tach ra dugc 1an lugt duge ky hiéu la

“A2” va “B2”, ma khong vién din thém dén cAu hinh hoa hoc 1ap thé thuc.

Mot sb hop chét c6 cong thie (I) cling co thé ton tai dudi dang hd bién cua
ching. Mic du cic dang nay khong dugc thé hién mot cach rd rang trong cong thirc néu

trén, song ching cling dugc coi 12 nam trong pham vi cla séng ché.

M3i khi duge st dung trong phan dudi day, thuat ngit “hop chét c6 cong thie (I)”
cling bao ham dang N-oxit ciia ching, mubi cia ching, amin béc bdn cua ching va cac
chét ddng phan hod hoc 1ap thé cua chung. Céac hop chét c6 cong thic (I) dugc dic biét
quan tdm 1a céc hop chét tinh khiét hod hoc 14p thé.

M3i khi dugc st dung trong ban md ta nay, cdc nhom the cd thé dugc lua chon
doc 14p v6i nhau ra tir danh muc cac dinh nghia vé nhém thé, nhu R® va R!% ching han,
tht ca céac to hop c6 thé ¢6 dugc dé cap dén la to hgp co6 thé co vé mat hoa hoc va tao ra

phan t& on dinh vé mat hod hoc.

Mot nhém hop chét cu thé 1a cac hop chét c6 cong thic (I), trong d6 R® 1a Ci-
salkyl dugc thé bang it nhat mot nhom thé duge chon tir xyano, aminocarbonyl, NR’R'?
hoic R7; Cisalkyl dugc thé béng it nhdt mot nhém thé duoc chon tr xyano,
aminocarbonyl, NR°R!® hogc R va trong d6 2 nguyén t hydro lién két & ciing mot
nguyén tr cacbon dugc thay thé bang Cialkandiyl; Ci.salkyl dugc thé bang hydroxy va
nhém thé thi hai duoc chon tir xyano, aminocarbonyl, NR°R'® hogc R7; Ci.alkyloxyCi-
salkyl duge thé bing it nhit mot nhém thé duge chon tir xyano, aminocarbonyl, NRR!0
hodc R7; Cs.salkenyl dugc thé béng it nhit mot nhém thé dugc chon tir xyano,
aminocarbonyl, NR°R® hoic R7; Ca-salkynyl dugc thé bang it nhit mot nhom thé duge
chon tt xyano, aminocarbonyl, NR°R! hogc R7; -C(=N-O-R®)-Ci.salkyl; R’ hodc -Xs-
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R7; R* 1a halo, hydroxy, Cisalkyl, Cs.;xycloalkyl, Ci.salkyloxy, Xyano, nitro,
polyhaloCi.¢alkyl, polyhaloCi.salkyloxy, aminocarbonyl, Ci-salkyloxycarbonyl, Ci-
salkylcarbonyl, formyl, amino, mono hodc di(Ci.salkyl)amino; R’ 1a vong cacbon dang
mot vong, hai vong hodc ba vong, no, no mot phén hodc thom hoac di vong dang mot
vong, hai vong hodc ba vong, no, no mot phén hoac thom, trong do mdi hé vong trong
s cac hé vong cacbon hodc di vong nay ¢ thé tuy y duoc thé béng mot, hai, ba, bdn
hodc ndm nhém thé, mdi nhom thé doc 1ap dugc chon tir halo, hydroxy, mercapto, Ci.
salkyl, hydroxyCi-salkyl, aminoCr.salkyl, mono hodc di(Ci-salkyl)aminoCi.salkyl, Ci.
salkylcarbonyl, Cs.7xycloalkyl, Cisalkyloxy, Ci-salkyloxycarbonyl, Ci-salkylthio, xyano,
nitro, polyhaloCi.salkyl, polyhaloCi.salkyloxy, aminocarbonyl, R, -X3-R7 ho#c R™-Cy.
salkyl; R7 1a vong cacbon dang mdt vong, hai vong hodc ba vong, no, no mot phﬁn hodc
thom hodc di vong dang mot vong, hai vong hoédc ba vong, no, no mot phén hoac thom,
trong d6 mdi hé vong trong s6 cac hé vong cacbon hodc di vong nay ¢6 thé tuy y duoc
thé béng mot, hai, ba, bdn hodc nam nhém thé, mdi nhom thé doc 1ap dugc chon tur halo,
hydroxy, mercapto, Ci.salkyl, hydroxyCisalkyl, aminoCi-salkyl, mono hodc di(Ci-
calkyl)aminoCi-salkyl, Cisalkylcarbonyl,  Cs.xycloalkyl,  Cigalkyloxy,  Ci-
salkyloxycarbonyl, Ci.calkylthio, xyano, nitro, polyhaloCi.salkyl, polyhaloCi.salkyloxy,
aminocarbonyl; mdi R® va R ddc 14p 1a hydro; hydroxy; Cialkyl; Cisalkyloxy; Ci-
salkylcarbonyl; Ci.¢alkyloxycarbonyl; amino; mono hogc di(Ci-salkyl)amino; mono hogc
di(Ci-salkyl)aminocarbonyl hodc R’, trong dé mdi nhém Ci.galkyl néu trén co thé tuy y
va riéng r€ dugc thé béng mot hodc hai nhém thé, mdi nhom thé doc 1ap dugc chon tr
hydroxy, Cisalkyloxy, hydroxyCisalkyloxy, carboxyl, Cisalkyloxycarbonyl, xyano,
amino, imino, mono hoic di(Cialkyl)amino, polyhalometyl, polyhalometyloxy,
polyhalometylthio, -S(=0),R¢, -NH-S(=0),R, -C(=O)R®, -NHC(=O)H, -C(=O)NHNH_,
-NHC(=O)R®, -C(=NH)R®, R”.

Mot nhém hop chit dugc quan tdm 1a céc hop chét c6 cong thire (I), trong d6 -

al=a2-a’=a%- 13 gbc ho4 tri hai c6 cong thirc -CH=CH-CH=CH- (a-1).
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Ngoai ra, mdt nhém hgp chét dugc quan tdm 14 cac hop chét c¢6 cong thic (I) ¢6

cong thirc:

X (R®)y
. *}; 11 ?(3/ "
(R4

N-oxit, mubi cdng dugc dung, amin bac bdn hodc chét déng phéan hod hoc lap thé cua
chung, trong do:
-al=a2-a3=a%-, -b!=b2-b>=b*, R!, R%, R3 R*, m va X, l1a nhu dugc x4c dinh trén day;
n’ bing 0, 1, 2 hogc 3 va trong trudng hop -a'=aZ-a’=a’- 13 (a-1), thi n’ cfing c6 thé bing
4
R? 13 halo, Crealkyl, trihalometyl, xyano, aminocarbonyl, Ci.alkyl dugc thé béng
xyano hodc aminocarbonyl;
v6i didu kién R? ndm & vi trf para so véi gbc NR'.

Mot nhém hop chét duoe quan tim khac 1a céc hop chét c6 cong thie (I) ¢ cong

thtc:

b1 X4 "
b2 L
(R4

N-oxit, mudi cong dugc dung, amin béc bdn hodc chét déng phan hoa hoc lap thé cua

ching, trong do:
-b!=b2-b3=b*-, RL, R, R3, R*, m va X; 1a nhu dugc xac dinh trén day;

n’ bang 0, 1, 2, 3 hoic 4;
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R? 14 halo, Crealkyl, trihalometyl, xyano, aminocarbonyl, Ciealkyl dugc thé bing

xyano hodc aminocarbonyl.

Mot nhém hop chét duoc quan tAm khéc nita 14 cac hop chét c6 cong thic (I) c6

cong thuec:
R1
R |
Xt NN
U \@(Rz)n' (Im)
7 .
R2
(R)m

N-oxit, mudi cOng dugc dung, amin béac bdn hoic chét déng phan hod hoc lap thé cua

chung, trong do:
R!, R2 R3, R* va Xj 1a nhu duoc x4c dinh trén day;
n’ bﬁng 0, 1,2, 3 hoac 4,

R? 1a halo, Cisalkyl, trihalometyl, xyano, aminocarbonyl, Cisalkyl dugc thé bang

xyano hodc aminocarbonyl.

Ngoai ra, cac hop chit cu thé 12 hop chét c6 cong thuc (I), (I), (I”) hodc (I"),

trong d6 mot hodc nhiéu, néu c6 thé, dicu kién sau duogc ap dung,:

a) m béng 1, 2 hodc 3, cu thé béng 2 hodc 3, cu thé hon 1a 2, thdm chi cu thé hon nita m

bing 2 va hai nhom thé R* néu trén nam & vi tri 2 va 6 (vi tri ortho) so v6i gbe Xi;
b) m bang 1, 2 hozc 3 vaR? nam & vi tri 4 (vi tri para) so v6i gbe Xi;

¢) Xi 1a -NR>-, -NH-NH, -N=N-, -O-, -C(=0)-, Ci4alkandiyl, -CHOH-, -S(=0)p-, -X2-
Ci-salkandiyl- hodc -Ci.4alkandiyl-Xa;

d) néu thich hop, n’ bang 0;

e) néu thich hop, n bang 1 va nhom thé R? néu trén nam & vi tri 4 (vi tri para) so voi

nhom lién két NR!-;
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f) R? 1a hydroxy, halo, Cisalkyl tuy ¥ dugc thé bing xyano hodc -C(=O)R®, Cs.
7xycloalkyl, Casalkenyl tuy y dugc thé bing mot hodc nhiéu nguyén tir halogen hodc
xyano, Ca.salkynyl tuy y dugc thé bing mot hodc nhiéu nguyén ti halogen hogc xyano,
Ci-salkyloxycarbonyl, carboxyl, xyano, nitro, amino, mono hoéc di(Ci-salkyl)amino,
polyhalometyl, polyhalometoxy, polyhalometylthio, -S(=O),RS, -NHS(=0),RS, -
NHC(=0)H, -C(=0)NHNH,, -NHC(=0)R, -C(=NH)R® hoic gbc ¢6 cong thirc:

YA1
A c
Abp? ©

A
trong d6 mdi A1 doc 1ap 1a N, CH hodc CRS; va
A 1aNH, O, S hoic NR¢;

g) R? 1a halo, Cisalkyl, trihalometyl, xyano, Ci-calkyl dugc thé bing xyano hoic

aminocarbonyl;

h) R? 1a xyano, aminocarbonyl hodc Ci.salkyl dugc thé bang xyano hoic aminocarbonyl,

cu the l1a xyano;

j) R? 1a xyano, aminocarbonyl hogc Ci.salkyl dugc thé bang xyano hoic aminocarbonyl,

cu thé 1a xyano;

Mot phuong an dugc uu tién bao gdm céac hop chit c6 cong thic (1), ("), (I”)
hodc ('), trong d6 R3 1a NHR!3; NR*R!4; -C(=0)-NHR'3; -C(=0)-NRPR'; -C(=0)-
R!5; -.CH=N-NH-C(=0)-R!S; Casakyl dugc thé bang xyano hogc aminocarbonyl; Ci.
salkyl dugc thé bing NRR!, -C(=0)-NR*R!’, -C(=0)-Ci.salkyl hoic R; Ci.calkyl
duge thé béng hai hodc nhiéu nhém thé, mdi nhom thé doc 1ap dugc chon tur xyano,
NRIR!0, -C(=0)-NRR!, -C(=0)-Ci.salkyl hoic R”; Ci.ealkyl dugc thé bang mot hodc
nhidu nhém thé, mdi nhém thé doc 1ap duge chon tir xyano, NR°R!?, -C(=0)-NR’R', -
C(=0)-C1-6alkyl hodc R7 va trong d6 2 nguyén tir hydro lién két & cing mot nguyén tir
cacbon dugc thay thé bang Ci.salkandiyl; Ci-salkyl duge thé bang hydroxy va nhém thé
thi hai dugc chon tir xyano, NRPR!, -C(=0)-NR°R!’, -C(=0)-Cialkyl hodc R7; Ci-
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salkyloxyCr.salkyl tuy ¥ dugc thé bing mot hodc nhiéu nhém thé, mdi nhém thé doc lap
dugc chon tir xyano, NR'R!, -C(=0)-NRR!’, -C(=0)-Csalkyl hodc R’; Czsalkenyl
duoc thé bing mot hodc nhidu nhém thé, mdi nhom thé doc 1ap duge chon tir halo,
xyano, NR°R!?, -C(=0)-NR°R!, -C(=0)-C.salkyl hoic R”; Ca.calkynyl duge thé bing
mot hodc nhiu nhoém thé, mdi nhém thé doc 1ap dugc chon tir halo, xyano, NR°R', -
C(=0)-NR°R!?, -C(=0)-C1-salkyl hodc R7; -C(=N-O-R¥)-Ci.4alkyl; R” hodc -X3-R; véi
R% 13 hydroxy; Ci-salkyl; Ci-salkyloxy; Cisalkylcarbonyl; Ci-salkyloxycarbonyl; amino;
mono hodc di(Cr.salkyl)amino; mono hodc di(Ci.salkyl)aminocarbonyl, -CH(=NR')
hoic R7, trong d6 mdi nhém trong sb cac nhém Ciealkyl néu trén trong dinh nghia vé
R% ¢6 thé tuy ¥ va riéng ré dugc thé bing mot hogc hai nhém thé, mdi nhom thé doc 1ap
dugc chon tr hydroxy, Cisalkyloxy, hydroxyCisalkyloxy, carboxyl, Ci.
salkyloxycarbonyl, Xyano, amino, imino, mono hodc di(Ci-salkyl)amino, polyhalometyl,
polyhalometyloxy, polyhalometylthio, -S(=O),R®, -NHS(=O0),R®, -C(=O)R®, -
NHC(=0)H, -C(=0)NHNH,, -NHC(=O)R®, -C(=NH)R®, R7; R* ciing c6 thé cung vdi
R0 tao thanh gdc hod tri hai hodc ho tri ba ¢ cong thirc (d-1), (d-2), (d-3), (d-4), (d-5),
(d-6) hodic (d-7) nhu duoc xéc dinh trén day. |

MGt nhém hgp chit dugc quan tdm khéac nita 1a céc hop chét co6 cong thuc (1),
(1), (I”) hodc (I"), trong d6 R? 1a NHR'?; NR*R!4; -C(=0)-NHR'?; -C(=0)-NR"R"; -
C(=0)-R%; -CH=N-NH-C(=0)-R'S; Ci.salkyl dugc thé bang NR°R!?, -C(=0)-NR*R ", -
C(=0)-C1.¢alkyl hodc R7; Cirsalkyl dugc thé bing hai hoic nhiéu nhém thé, mdi nhom
thé doc 1ap dugc chon tir xyano, NR°R'?, -C(=0)-NR°R, -C(=0)-Ci.alkyl hodc R’; Ci.
salkyl dugc thé béng mot hodc nhidu nhém thé, méi nhém thé doc lap dugc chon tu
xyano, NR°R!?, -C(=0)-NR°R!’, -C(=0)-C1.salkyl hodc R’ va trong d6 2 nguyén tu
hydro lién két & cing mot nguyén t cacbon dugc thay thé bang Ci-salkandiyl; Ci-salkyl
duoc thé bing hydroxy va nhém thé thr hai dugc chon tir xyano, NR°R'Y, -C(=0)-
NRR!?, -C(=0)-Ci.salkyl hodc R7; Cr.salkyloxyCi.salkyl tuy ¥ dugc thé bang mot hodc
nhidu nhém thé, mdi nhém thé doc 14p duge chon tlr xyano, NRPR!?, -C(=0)-NR°R", -
C(=0)-C1-6alkyl hodc R7; Ciealkenyl dugc thé bang mot hoic nhiéu nhém thé, mdi
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nhom thé doc 1ap duge chon tir halo, xyano, NR°R!?, -C(=0)-NRR!’, -C(=0)-Ci.salkyl
hoic R7; Caealkynyl dugc thé béng mot hoac nhiéu nhom thé, mdi nhom thé doc 1ap
dugc chon tir halo, xyano, NRR!?, -C(=0)-NR°R!?, -C(=0)-C.¢alkyl hodc R7; -C(=N-
O-R¥)-Ciaalkyl; R7 hodic -X3-R7; véi R 1a hydroxy; Crealkyl; Cisalkyloxy; Ci-
salkylcarbonyl; Ci-salkyloxycarbonyl; amino; mono hoéc di(Ci-salkyl)amino; mono hodc
di(C1.salkyl)aminocarbonyl, -CH(=NR!!) hogc R’, trong d6 mdi nhém trong s6 cic
nhém Ciealkyl néu trén trong dinh nghia vé R% c6 thé tuy y va riéng r& duge thé bang
mot hodc hai nhém thé, mdi nhém thé doc 1ap dugc chon tir hydroxy, Ci-salkyloxy,
hydroxyCi.salkyloxy, carboxyl, Ci.salkyloxycarbonyl, xyano, amino, imino, mono hodc
di(Ci-4alkyl)amino, polyhalometyl, polyhalometyloxy, polyhalometylthio, -S(=O),R®, -
NH-S(=0),R®, -C(=0)R®, -NHC(=0)H, -C(=0)NHNH;, -NHC(=O)R®, -C(=NH)R®, R’;
R ciing c6 thé cing v6i R tao thanh gdc hoa tri hai hodc hoa tri ba c6 cong thic (d-1),

(d-2), (d-3), (d-4), (d-5), (d-6) hodc (d-7) nhu dugc x4c dinh trén day.

Ngoai ra, mdt nhom hop chit duge quan tdm khac 1 céc hop chét c6 cong thiic
@), (), (I”’) hodc (I””), trong d6 R3 1a -CH=N-NH-C(=0)-R'S; Ci.salkyl dugc thé bing
NROR, -C(=0)-NR*R°, -C(=0)-C1.¢alkyl hoic R7; Ci-alkyl dugc thé bing hai hodc
nhidu nhém thé, mdi nhom thé doc 1ap duoc chon tir xyano, NR°R!?, -C(=0)-NR°R'", -
C(=0)-C1.salkyl hodc R7; Cialkyl duge thé bang mot hodc nhiéu nhém thé, mdi nhom
thé doc 1ap duoc chon tir xyano, NR°R!?, -C(=0)-NRR’, -C(=0)-Ci.salkyl hodc R7 va
trong d6 2 nguyén tir hydro lién két & cing mdt nguyén tir cacbon dugc thay thé bang
Cialkandiyl; Ci.salkyl duge thé bang hydroxy va nhém thé tht hai duoc chon tir xyano,
NRR!, -C(=0)-NR’R!?, -C(=0)-Cialkyl hoic R7; CisalkyloxyCisalkyl tuy y dugc
thé bang mot hodic nhiéu nhém thé, m&i nhom thé doc 1ap dugce chon tir xyano, NR°R'?,
-C(=0)-NR°RY, -C(=0)-C1.salkyl hoic R7; Cssalkenyl duwgc thé bang mot hogc n_hiéu
nhém thé, mdi nhoém thé doc 1ap duoc chon tir halo, xyano, NR°R!?, -C(=0)-NR°R!, -
C(=0)-Ci-salkyl hodc R7; Ci.salkynyl dugc thé bang mot hoic nhiéu nhém thé, mdi
nhém thé doc 1p duge chon tlr halo, xyano, NR°R', -C(=0)-NR°R!?, -C(=0)-C1.salkyl
hodc R7; -C(=N-0O-R®)-C;.4alkyl; R7 ho#c -X3-R7; véi R%? 1a nhu dugc x4c dinh trén day.
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Mot nhém hop chét duoc quan tdm khac 1a cdc hop chét ¢6 cong thirc (1), (I°),
(I”) hodc (), trong d6 R3 1a NHR!3, NR3R!, -C(=0)-RY, C1.salkyl dugc thé bing mot
hodc nhiéu nhém thé, mdi nhom thé doc 1ap duge chon tir xyano, NR°R!Y, -C(=0)-
NRPR!9, -C(=0)-Ci.salkyl hodc R”; Cisalkyl dugc thé bing moét hodc nhidu nhém thé,
mdi nhém thé doc 1ap dwoc chon tir xyano, NR’R!?, -C(=0)-NR°R!?, -C(=0)-Ci1.salkyl
hodic R7 va trong d6 2 nguyén tir hydro lién két & ciing mdt nguyén tir cacbon dugc thay
thé bang Ci.salkandiyl; Cialkyl duoc thé bang hydroxy va nhém thé tht hai duoc chon
tr xyano, NR°R!?, -C(=0)-NR°R!?, -C(=0)-Ci-salkyl hodc R’; Cy.salkyloxyCi-salkyl tuy
y dugc thé béng mot hodc nhiéu nhém thé, mdi nhém thé doc lap dugc chon tir xyano,
NROR!, -C(=0)-NR°R!?, -C(=0)-Calkyl hodic R7; Casalkenyl dugc thé bing mot hoic
nhidu nhom thé, mbi nhom thé doc 1ap dugc chon tir halo, xyano, NR°R!?, -C(=0)-
NROR!?, -C(=0)-C1.salkyl hodc R7; Ca.salkynyl dugc thé bing moét hoic nhiéu nhém thé,
mdi nhém thé ddc 1ap duge chon tir halo, xyano, NR°R!?, -C(=0)-NRR’, -C(=0)-C1.
salkyl hodc R7; -C(=N-0-R®)-Ci.salkyl; R7 hodc -X3-R".

Mot nhém hop chét khéc ciing dugc quan tdm 13 cac hop chét c6 cong thic (I),
(), (I”) hodc (I'), trong d6 R3 1a Ci.salkyl dwgc thé bing NR°R', -C(=0)-NR*R'", -
C(=0)-Cisalkyl hodc R7; Crsalkyl dugc thé bang hai hoic nhiéu nhém thé, mdi nhém
thé doc lap duoc chon tir xyano, NRR!?, -C(=0)-NR’R, -C(=0)-C -salkyl hodc R7; Ci.
salkyl duoc thé bang mot hofic nhidu nhém thé, mdi nhém thé doc 14p duge chon tir
xyano, NR°R!0, -C(=0)-NRR!?, -C(=0)-Cialkyl hodc R’ va trong d6 2 nguyén tir
hydro lién két & cing mot nguyén tir cacbon dugc thay thé bing Ci.4alkandiyl; Ci-alkyl
dugc thé bing hydroxy va nhém thé th hai dugce chon tir xyano, NR°R!?, -C(=0)-
NROR!, -C(=0)-C1.salkyl hodc R7; Cy.salkyloxyCi.alkyl tuy y dwoc thé bang mot hodc
nhiéu nhom thé, mdi nhoém thé ddc 14p duge chon tir xyano, NR°R!Y, -C(=0)-NR°R, -
C(=0)-C1.alkyl hoic R7; Casalkenyl dugc thé bing mot hogc nhidu nhoém thé, mdi
nhom thé doc 14p duge chon tir halo, xyano, NR°R!?, -C(=0)-NR°R!?, -C(=0)-Ci.salkyl

hodc R7; Casalkynyl dugc thé bing mot hodc nhidu nhém thé, mdi nhém thé doc 1ap
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duogc chon tir halo, xyano, NR?R!?, -C(=0)-NR°R’, -C(=0)-C1.salkyl hodc R7; -C(=N-
0-R®)-Ci.alkyl; R” hodc -X3-R7; v6i R%? 1a nhu duge xac dinh trén day.

Mot nhom hop chit khac cling dwge quan tim 1a céc hop chét c6 cong thic (1),
(I), (I”) hodc (I””), trong d6 R* la Cr.ealkyl dugc thé bang mot hozic nhidu nhom thé,
m&i nhém thé doc 1ap duge chon tir xyano, NRR!? hodc R7; Casalkenyl dugc thé bang
mdt hodc nhiéu nhém thé, mdi nhém thé doc 1ap duge chon tir xyano, NR°R!? hodc R’
CrsalkyloxyCi.salkyl dugc thé bing xyano; Cisalkyl dugc thé bang hydroxy va nhém
thé tht hai duoc chon tir xyano hoic R7; -C(=N-0-R®)-Ci.4alkyl; R” hodc -X3-R’.

Mot nhém hop chit dugc quan tdm khac 1a cc hop chét c¢6 cong thic (D), (I°),
(I”) ho#c (I"””), trong d6 R*1a R7.

Mot nhém hop chit duge quan tAm khéc nita 1a cac hop chéit ¢ cong thirc (1),
(1), (I”) hodc (I"), trong d6 R3 1a Crealkyl duoc thé biang xyano, cu thé 13 Crealkyl
dugc thé bing xyano, cu thé hon 1a etyl hodc propyl dugce thé bang xyano; hoic C.
salkenyl dugc thé bang xyano. Ca-salkenyl dugc thé bang xyano la duoc wu tién.

Mot nhém hop chét ciing duge quan tim khéc 14 céc hop chét ¢6 cong thire (1),
(), (I”) hogc (I"), trong d6 R3 14 Ciealkyl dwoc thé bing xyano va R7, hodc Ca.salkenyl
dugc thé bang xyano va R’.

Mot nhom hop chit duge quan tAm khéc nita 1a cdc hop chét c6 cong thie (1),
(1), (I”) hodc (I'), trong d6 R3 1a Cisalkyl dugc thé bing R”.

Mot nhom hop chit duge quan tdm khéc nita 1a cdc hop chét c¢6 cong thie (1),
("), (I”) hodc (I"*), trong d6 R3 1a -C(=N-O-R®)-Cysalkyl.

Mot nhém hop chét ciing duge quan tim khac 1a céc hop chét ¢6 cong thie (1),
(I"), (I”) hodc ("), trong d6 R3 1a Ci.salkyl dugc thé bing hydroxy va nhém thé thtr hai
duge chon tir xyano hodc R7.

Mot nhom hop chit ciing duge quan tim khac nita 1a cac hop chét c6 cong thirc
@, ("), (I”) hoic (I"’), trong d6 R? hoic R* la xyano hodc aminocarbonyl va R' la
hydro.
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Mot nhém hop chét duge quan tdm khéc 14 cac hop chét c6 cong thic (I), (I°),
(I’) hodc (I’”), trong d6 m béng 2 hoic 3 va X; 1a -NR>-, -O-, -C(=0)-, -CH;-, -CHOH-,
-S-, -S$(=0),-, cu thé trong d6 X! 1a -NR- hoic —O-.

Mot nhém hop chét cling dugc quan tdm khac 1a cac hgp chét ¢co cong thtrc (I),
(), (I”) hodic (I””), trong d6 mot hodc nhiéu, tt hon 14 tit ca cac gidi han sau dugc dp
dung:
a) n it nhit bang 1, cu thé 12 bing 1; hodc n’ bang 0;
b) R? hodc R? 1a xyano;
c)m bﬁng 1, 2 hoac 3;
d) R*1a Ciealkyl, ddc biét 1a metyl; nitro; amino; halo; Ci-¢alkyloxy hodc R7;
e) R*® la R’, NRBRY -C(=O)RP, -CH=N-NH-C(=O)R!, -C(=O)NHR?,
C(=O)NR*R!, -C(=N-OR®)-C1.alkyl, Ci.salkyl dugc thé bang xyano, Cisalkyl dugc
thé hai 14n bing xyano, Ciealkyl dugc thé bing NRR!, Cialkyl dugc thé bing
hydroxy va xyano, Cisalkyl dugc thé bang hydroxy va R7, CisalkyloxyCi.alkyl, Ci-
salkyloxyCi.alkyl dugc thé bang xyano, Ca.salkenyl duoc thé bing R7, Cosalkenyl dugc
thé bing xyano, Ca.salkenyl dugc thé hai 1dn bing xyano, Casalkenyl dugc thé bing
xyano va R7, Ca.salkenyl duoc thé bing xyano va -C(=0)-Ci.salkyl, Ca.salkenyl dugc thé
bing xyano va halo, Casalkenyl dugc thé bing -C(=0)-NRR!, C,.alkenyl dugc thé
bing halo, Casalkenyl dwoc thé hai 1dn bing halo hodic Crsalkenyl dugc thé bing
NR9R10;
f) X3 1a -C(=0)-, -CH2-C(=0)- hoic -C(=N-OR?¥)-C;.salkandiyl-;
g) X1 1a NH hodc O;
h) R! 1a hydro hodc Ci.salkyl.

Hop chét c6 cong thirc (1), (I'), (I”) hodc (I””) dwgc wu tién 14 céc hop chét 1, 25,
84, 133, 152, 179, 233, 239, 247, 248 (xem Bang 3, 4 va 5), N-oxit, mudi cong dugc

dung, amin bac bbn va chit ddng phan hod hoc 14p thé ciia ching.
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N6i chung, cac hop chét c6 cong thire (I) c6 thé duoc didu ché bang cach cho hop
chét trung gian c6 cong thuc (II), trong d6 Wi 12 nhém rdi chuyén thich hop nhu halo,
triflat, tosylat, metylsulfonyl va cdc nhom twong tu ching han, phan (mg véi hop chit

trung gian c6 cong thirc (III). Phan tng nay c6 thé dugc thuc hién & nhiét do gia ting.

R 3

3

R'
W1\“/VNYA‘{ §§ (Rzi” b2<?1$—>§)(1_i__, bz},’W-};Mm/VNYN{%(Rz)n
N Y=g b 4 \b3_T,b4 Ny
(Rm (R9m
(I ) )

Theo cach khac, phan rng néu trén co thé duoc thuc hié€n véi sy ¢ mét cia dung
moi thich hgp. Cac dung mdi thich hop la axetonitril, rugu nhu etanol, 2-propanol, 2-
propanol-HCI; N,N-dimetylformamit; N,N-dimetylaxetamit, 1-metyl-2-pyrolidinon; 1,4-
dioxan, propylenglycol monometylete ching han. Tét hon néu dung méi 1a 2-propanol,
dung dich HCI 6N trong 2-propanol hodc axetonitril, ddc biét 1a axetonitril. Natri hydrua
tuy ¥ ¢6 thé c6 mat.

Trong quy trinh didu ché nay va céc quy trinh diéu ché dudi day, san phim phan
tng ¢6 thé duoc tach ra khoi méi trudng phan ting, va duge tinh ché thém, néu cin, theo
cac phuong phép thuong da biét 15 trong linh vuc nay nhu chiét, két tinh, chung cét,

nghién va séc ky, chdng han.

Hop chét c6 cong thirc (I), trong d6 R? 1a R7 12 hé vong thom dang mdt vong, hai
vong hoic ba vong, R? ndy duoc thé hién bang R” va hop chét nay duge thé hién bing
codng thirc (I-a), c6 thé duoc diéu ché bing cach cho hop chét trung gian c6 cong thic
(IV), trong d6 W2 12 nhoém roi chuyén thich hgp nhu halo, hydroxy, triflat, tosylat,
thiometyl, metylsulfonyl, triflometylsulfonyl va cac nhém tuong tu chéng han, phan mg
v6i hop chét trung gian c6 cbng thic (V), trong d6 R® 1a boronat hodc tri(Ci-
salkyl)stanan, nhu tributylstanan, véi sy c6 mat cla chét xuc tac thich hop, vi du paladi
tetrakis(triphenylphosphin), mudi thich hop, nhu dinatri cacbonat, dikali cacbonat va

Cs2CO03 chéng han, va dung méi thich hgp, nhu dioxan, dimetyl ete, toluen hodc hdn hop
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rugu/nude, vi du MeOH/H>O, chéng han. Ra ciing c6 thé 1a halo, nhu bromo, trong
truong hop ndy, phan Ung dugc thuc hién voi sy c6 mit cua 4,4,4°,4°,5,5,5°,5°

octametyl-2,2’-bi-1,3,2-dioxaborolan.

R R
(R? b X4 N _N (R)n
b1 Xi i/ + RER— X ; B 3/3/3
b2 b3+p* _N 5=
by <L4)
R‘*>m "

(V) V) (I-a)
Hop chét ¢6 cong thirc (I), trong d6 R3 12 R7 1a hé vong bdo hoa dang mdt vong,
hai vong hodc ba vong, R nay dugc thé hién bing R”” va hop chit nay duoc thé hién
bing cong thie (I-b), c6 thé duoc didu ché bang cach cho hop chét trung gian c6 cong

thtre (IV) phan Gng v6i hop chét trung gian c6 cong thie (VI).

R" R
(R bl X NN { (R
O zg'% R AR
b4 N =2
b3 b“ (R)m
R4)m (V) (V1) (I-b)

Hop chét c¢6 cong thie (1), trong d6 R® 1a Ciealkyl duoc thé bang xyano, R> nay
dugc thé hién bang Ci-salkyl-CN va hop chét nay dugc thé hién bang cong thirc (I-¢), ¢6
thé duoc didu ché bing cach cho hop chit trung gian c6 cong thie (VII), trong d6 W3 1a
nhém rdi chuyén thich hop, vi du halo nhu clo ching han, phan mg véi mudi xyanua
thich hgp, nhu natri xyanua hogc kali xyanua chdng han, v6i sy ¢6 mit ctia dung moi

thich hop, nhu N,N-dimetylformamit hodc dimetylsulfoxit ching han.

W3 CN R1
1 eal kyl &;1_631 kY| N IJ\j . (Rz)
n
3( muéi xyanua b1 X1 Y %
-_ b2 | . /
\ N a=da
b3 b be+b*
( Rm (Rm

(v (I-c)
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Hop chét c6 cong thire (I), trong d6 R3 1a Crealkyl duge thé bang R7; NR°R!
hodc Cr.salkyloxy tuy ¥ duge thé bng CN, R” hodc NR°R!, R? nay dugc thé hién bing
Cisalkyl-Q, trong d6 Q 1a R7; NRPR! hoic Cialkyloxy tuy ¥ duge thé bang CN, R’
hogc NR°R®, va hop chit nay dugc thé hién bing cong thirc (I-d), c6 thé dugc diéu ché
bang cach cho hop chét trung gian c¢6 cdng thtrc (VII) phan Gmg v6i hop chét trung gian
¢6 cong thie (VIII), tuy y v6i sy c6 mdt cua mudi thich hop, nhu dikali cacbonat, kali

xyanua, kali iodua, va dung moi thich hgp nhu axetonitril chéng han.

é1 alkyl 331 salkyl -
y(R In X 3(( )n
1
S L Zf YT ?
b3 b4 3 b4
O ) Vil O (I-d)

Hop chét ¢6 cong thirc (I), trong d6 R3 1a -C(=N-O-R®)-Cialkyl, hop chét nay
duoc thé hién bing cong thuc (I-e), c6 thé duge diéu ché bang cach cho hop chét trung
gian c6 cong thic (IX) phan ung véi hop chét trung gian c6 cong thirc (X) v6i sy 6 mat

cua dung méi thich hop, nhu ruou, vi du etanol, chéng han.

C|)1_4al kyl . C1 aakyl
Re- O-N-
i/ X, i/‘
‘]i/ + R—O—NH, — b2
b3 b4 3 b4
X
(R )m (1X) LW R4)"‘ (-e)

Hop chét c6 cong thie (I), trong d6 R® 1a CR¥=CR®-CN, trong d6 R® 1a hydro
hogic Cralkyl va R 13 hydro, Ci.salkyl hodc R7, véi didu kién CR®=CR® chi gidi han &
Casalkenyl, hop chét nay dugc thé hién bing cong thirc (I-f), c6 thé duoc didu ché bang
cach cho hop chit trung gian c¢6 cdng thtrc (XI) phan tmg voi chét phan g Wittig hogc
Horner-Emmons ¢6 cbéng thie (XII), trong d6 R® 1a (Phenyl)sP™-Cl" hodc (CH3CHa-
0):P(=0)- chéng han, day c6 thé duoc coi 12 tién chit thich hop ctia phospho ylit, voi sur

-26-



31086

¢6 mit cua mudi thich hop, nhu Kkali tert.-butoxit, va dung moi thich hgp, nhu

tetrahydrofuran ching han.

CN
S 3
2 R° R2
/b1 X, N\ N %(R n /bq&; {i/( n
b LN v T R® ?HRC - bz\/ ‘l/
R CN b +b*
(Rm (R)m

(Xn (041)) (B))
Hop chét ¢6 cong thirc (I-f-1) va (I-f-2) nhu duge mo ta dudi day co thé dugc
diéu ché bang cach cho hop chét trung gian c6 cong thire (XXXIX) hodc mudi cong
thich hop cta nd, trong d6 Ws la nhom roi chuyén thich hop, phan tng véi acrylonitril

hodc acrylamit vdi sy c6 mat cua chét xuc tac paladi thich hop, bazo thich hop va dung

modi thich hop.
H H
/@1 Y CH,=CH-CN N /NYN
\Q/ LN \©\
| SN
(XXXIX) CN (I-f-1)
CH,=CH-C(=O)NH
(OXXXIX) ?( =0 (4.2

Ho
Céac nhom roi chuyén thich hop trong phén Umg trén day la halo, triflat, tosylat,
mesylat va cac nhom tuong tu. Tt hon néu W5 12 halo, cu thé hon 13 iodo hoic bromo.

Chét xtic tac paladi (Pd) c6 thé 1a chét xtc tac Pd dong thé, nhu Pd(OAc),, PACL,
Pd(PPhs)s, PA(PPh3),Cl,, bis(dibenzyliden axeton)paladi, vong cacbon dugc thé nguyén

tr cacbon trong vong bang kim loai paladi thiometyl-phenylglutaramin va céc chit

-27-



31086

twong tu, hoac chit xtc tac Pd di thé nhu paladi trén cacbon, paladi trén oxit kim loai,

paladi trén zeolit.

Tét hon néu chit xuc tac paladi 1a chét xac tic Pd di thé, t6t hon nita 1a paladi
trén cacbon (Pd/C). Pd/C 1a chit xtc tac c6 thé thu hdi duge, 6n dinh va c6 gia thanh
tuong dbi thip. Co thé d& dang tach chét xuc tic ndy ra khoi hdn hop phén tng (bing
cach loc), nho d6 1am gidm nguy co dé lai vét Pd trong san pham cubi. Viéc st dung
Pd/C ciing tranh dugc nhu cdu sit dung phdi t&r, nhu phéi tir phosphin chéng han, phdi tir

nay c6 gia thanh cao, doc hai va dé lai tap chét trong san phém duoc tong hop.

Céac bazo thich hgp trong phan ung trén ddy la natri axetat, kali axetat, N,N-

dietyletanamin, natri hydrocabonat, natri hydroxit va cac chét tvong tu ching han.

Céc dung moi thich hop trong phén tng trén day la axetonitril, N,N-
dimetylaxetamit, va chét long ion, vi du [bmim]PFs, N,N-dimetylformamit, nudc,

tetrahydrofuran, dimetylsulfoxit, 1-metyl-2-pyrolidinon va céc chét tuong tu ching han.

Hop chit c6 cong thic (I), trong d6 R? 1a CR*=CR®-CN vé6i R® 1a nhu dwgc xéac
dinh trén day va R°" 1a NR°R!?, -C(=0)-NR°R!?, -C(=0)-Ci.salkyl hoic R7, hop chét nay
duogc thé hién bang cong thic (I-g), c6 thé duoc didu ché bang cach cho hop chét trung
gian c6 cong thirc (XI-a) phan tng véi hop chét trung gian c6 cong thirc (XIII) véi su co

mit ciia dung moi thich hgp nhu rugu va alcolat, vi du metanol va natri etanolat.

. g
R! C—ch R!
O=é) | ) &R" . o2
/b1 X, I N N %( )n }/31 X, | N\ N %( )n
o8 _N . + H,C—R° bz\ _N i a2/
b34T_b4 b3_T_b4
(R*) (R
" Xia) (xin) B )

Hop chét c6 cong thirc (I), trong d6 R® 1a CH=C(CN)-CH>-CN, hop chét nay

duoc thé hién bing cong thirc (I-h), c6 thé dugc didu ché biang cach cho hop chét trung
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gian c¢6 coOng thic (XI-b) phan Ung véi 2-butendinitril véi sy c6 mit cua

tributylphosphin va dung méi thich hop, nhu tetrahydrofuran ching han.

N
C— CN

b%ﬂ_}; 1 {3/( i)" CH CH ———b2 4—>\qu/v {ii/(

(R)m R4)m
(XI-b) (I-h)
Hop chét c6 cong thic (I), trong d6 R3 12 CH=C(CN),, hop chit nay dugc thé
hién bang céng thie (I-h’), c6 thé dugc diéu ché bang cach cho hop chét trung gian c6
cong thirc (XI-b) phan Gng vdi propandinitril véi sy c6 mét cia bazo thich hop, vi du

piperidin, va dung mdi thich hgp nhu rwou, vi du etanol va céac rugu tuong tu.

o—_-H NC._ ﬁ/CN
H 2
TS o TS
bR’
\bafb‘t NC/ b3 b4
4 4
(R)m (R%m .
(XI-b) (-h)

Hop chét c6 cong thire (I), trong d6 R? 1a -CHOH-CH,-CN, hop chét nay dugc
thé hién bing cong thirc (I-), c¢6 thé duoc diéu ché bing cach cho hop chit trung gian c6
cong thirc (XI-b) phan tng v6i CH3-CN véi sy c6 mdt cia chét tach proton nhu butyl
lithi, v6i su ¢6 mit cia co chét thich hop dbi véi chét tach proton, nhu N-(1-metyletyl)-

2-propanamin, va v4i sy ¢6 mat cia dung moi thich hop, vi du tetrahydrofuran.

(!:N
lﬂ CH, R!
O=¢ ¢ _(R), CHOH N A —a (RO,
/ % /b1 X4 Y ig
bz' L a2/ + CH;—CN __.bz\’ | _N L az/
3 4
b3 b“ b°+b
4
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Hop chét c6 cong thire (I), trong d6 R? 1a CR*=CR°’-halo, trong d6 R° 13 hydro
hodc Cr4alkyl va R 13 hydro, Ci.salkyl hodic R, vé6i diéu kién CR®=CR® chi gi6i han &
Ca-salkenyl, hop chét nay duoc thé hién bang cong thirc (1), c6 thé dugc didu ché bang
cach cho hop chit trung gian c6 cong thirc (XI) phan (g v6i chét phan ung Wittig hodc
Horner-Emmons ¢6 cdng thic (XII*), trong d6 R°- 1a (Phenyl)sP*-Cl" hodc (CH3CHz-
0),P(=0)-, day c6 thé dwoc coi 13 tién chit thich hop cia phospho ylit, v6i sy c6 mat

cta nBuLi, va dung méi thich hgp nhu tetrahydrofuran chang han.

o halo
T ﬁw R
O=C Rc‘ | Rz
bt y( b’ X, NYN i/a( In
2/ c 2/ t /a
b\ ‘E/ CHR b\ _N ()
b3‘T,b4 ao b3_T_b4
‘ R |
Rm - x) (X () ()

Hop chét ¢ cong thirc (I), trong d6 R® 1a CR*=CR®-halo v6i R® 1a nhu dugc xédc
dinh trén day va R¢” 1a CN, NRPR!?, -C(=0)-NR°R!’, -C(=0)-Ci.salkyl hodc R’, hop
chét nay dwogc thé hién bang cong thic (I-k), c6 thé dugc diéu ché bang cach cho hop
chét trung gian c6 cong thire (XI-a) phan tng v6i hop chét trung gian c6 cong thirc(XIII-
a) voi sy c6 mit cua chét phan ung Horner-Emmons, nhu (CH3CH2-O).P(=0)-Cl,
nBuLi, 1,1,1-trimetyl-N-(trimetylsilyl)-silanamin ching han, va dung moéi thich hgp nhu

tetrahydrofuran.
halo
R° l_
Ozé (R?) G5
p szi/ " x1 3/
b"’\' + HZC— b2
bﬁLb4 halo 3 ot
Rm  (x1-a) (X1 (R4)m (1K)

Hop chét c6 cong thirc (1), trong d6 R* 1a CH=C(Br)2, hop chét nay duoc thé hién
bang cong thuc (I-1), c6 thé duge diéu ché bing cach cho hop chét trung gian ¢6 cong

thic (XVIII) phan tng v6i CBrs, v6i sur ¢6 mit clia chét xuc tac thich hop, nhu (CuCl),,
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va v6i su c6 mit cua bazo thich hop, vi du NHs, va dung mdi thich hgp nhu

dimetylsulfoxit.
Ve Br
g R! (l.|‘,— Br R!
" ‘ cH ¢ (RO,

(XVIII) (I-1)
Hop chit c6 cong thirc (I-m) c6 thé dwoc diéu ché bing cach cho hop chét trung
gian c6 cong thic (XIV) phéan tmg voi CC=S vdi sy ¢6 mat cua dung moi thich hop

nhu dioxan chang han.

H
NH—NH, N
| \
o=C N R?
. 3% iv< 4
b3 b4 Cl/ CI
(Rm (XIV) (R m (I-m)

Hop chét c6 cong thic (I-n) co thé dugc didu ché bing cach cho hop chit trung
gian ¢6 cong thirc (XV) phan tng véi hop chét trung gian c6 cong thirc (XVI) voi su ¢o

mit ctia dung mdi thich hgp nhu rugu hodc alcolat, vi du etanol hodc natri metanolat.

O—Cuealky N‘\/\N

Oo=C OH

R'I
(R? / (R?
b 3/ i/
et ?5 Sk _.sz% TS
bs_T,b4 NH, 3?4

RYm RYm

(R (XV) (XVI) (R (I-n)

Hop chit c6 cong thic (I), trong d6 R*® 1a Caealkenyl duoc thé bang
C(=0)NRR™ va tuy y dugc thé thém bang xyano, hop chit nay dugc thé hién bang
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cobng thirc (I-0), trong d6 Ca.salkenyl’ 1a Cr.salkenyl tuy y duoc thé bing xyano, c6 thé
dwoc didu ché bing cach cho hop chit trung gian c¢6 cdng thire (XXIX) phan Gng voi
hop chét trung gian c6 cong thirc (XXX) v6i sy c6 mit ctia hydroxybenzotriazol va
etyldimetylaminopropyl cacbodiimit va dung moéi thich hgp, nhu metylen clorua hogc
tetrahydrofuran ching han, va tuy y véi sy c6 mit clia bazo thich hgp nhu N,N-

dietyletanamin, NH4OH va bazo tuong tu.

NR9R10
o o
CZGaIkenyI' 2 g:z kenvl' R?
(R?), Cacalkeny (R?),
L z(i\/ o ﬁbﬁ;; L z(i/
\ o N
b3 b b?
(R4)m (XXIX) (XXX) RYm  (1-0)

Hop chit c¢6 cong thic (I), trong d6 R? 1a -C(=O)NRR! hodc -C(=O0)NHR",
hop chét nay dugc thé hién bang céng thirc (I-p-1) va (I-p-2), ¢6 thé duoc didu ché bing
cach cho hop chit trung gian c6 cdng thirc (XXXI) phan tng véi hop chét trung gian c6
cong thire (XXXII-1) hodc (XXXII-2) v4i su c6 midt cia hydroxybenzotriazol va
etyldimetylaminopropyl cacbodiimit va dung méi thich hop, nhu metylen clorua hoéc
tetrahydrofuran ching han, va tuy y véi sy c6 mit ciua bazo thich hgp nhu N,N-

dietyletanamin.

NR13R14
COCH

bz\/w_); L gy(ar NR™R™ L {3{ o

b3 _T,b‘t

(RYm (XXX (XXXII-1) (R4)m (I-p-1)
ll\lHR13
OOH (R), Oo=C (R)n
X i/ b 3/
%\f 1(/ § + NHR™ ——»bz\ﬂ_)f L {
b3 b4 bS‘T’bA'
(R o XXX (XXXI1-2) R (p2)
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Hop chét c6 cong thire (1), trong d6 R® 1a CH=N-NH-C(=0)-R'S, hop chat nay
duoc thé hién bang cong thuc (I-q), ¢6 thé dugc didu ché bang cach cho hop chét trung
gian ¢6 cdng thie (XI-b) phan ng v6i hop chét trung gian c6 cong thire (XXXIII) voi
su ¢6 mit clia dung moi thich hgp, nhu metylen clorua va rugu, vi du metanol, etanol va

cac ruou tuong tu.

$16

i ‘F;O
0=C &) /N NH -
P X 3/ " b i/
R + NHyNH ——»bz\

b%4b? Cc=0 bﬁb‘*

(R9m &16 (R9m

(XI-b) (I-a)

XXX

Hop chét ¢6 cong thiic (I), trong d6 R3 1a N(CHs)z, hop chit nay dugc thé hién
bing cong thirc (I-r), c6 thé dugc didu ché bang cach metyl hoa khtt hop chét trung gian
¢6 cong thire (XXXIV) bang formaldehyt véi sy 6 mit cia chét xtc tac thich hop, nhu
axit thich hop, cu thé 13 axit axetic va c4c axit twong ty, paladi trén than, niken Raney,
va véi su ¢6 mat cia chét khir thich hop, nhu natri xyanobohydrua hogc Ha, va dung mdi

thich hop, nhu axetonitril ching han.

NH,

CH
b E X, M Yilges y
b'z\/' L + HCH(=0) ——»b2 —E&N
bﬁ-b“ bﬁb“

(RYm (XXXIV) (RYm (I-)

Hop chét c6 cong thirc (I), trong d6 R 1a pyrolyl, hop chét nay dugc thé hién
bing cong thirc (I-s), c6 thé duge didu ché bing cach cho hop chét trung gian c6 cdng
thre (XXXIV) phan tng véi 2,5-dimetoxytetrahydrofuran vé6i su ¢6 mit cla axit thich

hop, nhu axit axetic chéng han.
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3

NH, R?), N

1
£ T
b1 X b1 4 RZ
ey <§ N A
b +0* b*4b ]/VN o

(R%m (R*)m
(XXXIV) (I-s)

Hop chét c6 cong thirc (I), trong d6 R3 1a CH=CH-R’, hop chit niy dugc thé hién
bing cong thirc (I-t), c6 thé duge didu ché bang cach cho hop chit trung gian c6 cong
thirc (XXXV) (Ph thé hién phenyl) phan ung v6i hop chét trung gian c6 cong thiic
(XXXVI) véi sy ¢6 mat cua nBuli va dung moi thich hop, nhu tetrahydrofuran chéng

han.
R7
Pn /
@ O HY
Ph” | CH

CH2

(R) Py X (R
p % + RT-CHO —»b2 1 i/
bz\/ b3 b4
bSTb“ R“)m
Rm  (xxxv) (XXXVI) (I-t)
Hop chét c¢6 cong thire (I) c6 thé duge didu ché thém bang cach chuyén hoa 13n
nhau gitra cac hop chét c6 cong thic (I) theo céc phan tng chuyén ho4 nhém da biét

trong linh vuc nay.

Hop chét c6 cong thie (I) ¢6 thé duge chuyén ho4 thanh c4c dang N-oxit twong
tng theo quy trinh da biét trong linh vuc nay dé chuyén ho4 nito hod tri ba thanh dang
N-oxit ctia nd. Thong thudong, phan ing oxy hod N nay co thé dugc thuc hién bang cach
cho hop chét c¢6 cong thirc (I) ban dau phan Gng véi peroxit hitu co hodc vo co thich
hop. Céac peroxit vo co thich hgp bao gdm hydro peroxit, peroxit kim loai kiém hoic
kim loai kiém thd, vi du natri peroxit, kali peroxit; peroxit hitu co thich hgp ¢6 thé bao
gbdm cic axit peroxy, nhu axit benzencacboperoxoic hodc axit benzencacboperoxoic
duoc thé halo, vi du axit 3-clobenzencacboperoxoic, cic axit peroxoalkanoic, nhu axit

peroxoaxetic, cac alkylhydroperoxit, nhu tert.butyl hydro-peroxit. Cac dung moi thich
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hop 1a nuéc, ruou thép, vi du etanol va cac rugu tuong tu, hydrocacbon, vi du toluen,
keton, vi du 2-butanon, hydrocacbon halogen hod, vi du diclometan va hdn hop cia céc

dung moi nay.

Vi dy, hop chét co cong thic (1), trong d6 R3 bao gém Xyano, cO thé dugc chuyén
hoa thanh hop chét c6 cong thie (1), trong d6 R? bao gdm aminocarbonyl, bang céch cho
phan tng v6i HCOOH, vdi sy c¢6 mat cla axit thich hgp, nhu axit clohydric. Hop chét
¢6 cong thire (1), trong d6 R? bao gdm xyano, ciing ¢ thé duge chuyén hoa thém thanh
hop chét ¢ cong thirc (I), trong d6 R3 bao gom tetrazolyl, bang cach cho phan tng véi

natri azit v4i su ¢6 mat ciia amoni clorua va N,N-dimetylaxetamit.

Hop chét c6 cong thirc (I), trong d6 R? bao gébm aminocarbonyl, c6 thé dugc
chuyén hoa thanh hop chét ¢6 cong thirc (I), trong d6 R3 bao gém xyano, véi su ¢6 mit
clia chét loai nudc thich hop. Phan Gng loai nudc thich hop cé thé dugc thuc hién theo
cac phuong phap ma chuyén gia trong linh vyc nay da biét 15, nhu cac phwong phap
dugc mo6 ta trong tai liéu: “Comprehensive Organic Transformations. A guide to
functional group preparations” ctia Richard C. Larock, John Wiley & Sons, Inc., 1999,
trang 1983-1985. Cac chét phan tng thich hop khac 1a cac chét duoc mé ta trong tai lidu
nay, vi du SOCl,, HOSO2NH>, CISO2NCO, MeO,CNSO2NEt;, PhSO,Cl, TsCl, P20s,
(PhsPO3SCF3)O03SCF3, este polyphosphat, (EtO);POP(OEt),, (EtO)sPl, 2-clo-1,3,2-
dioxaphospholan,  2,2,2-triclo-2,2-dihydro-1,3,2-dioxaphospholan, =~ POCIs,  PPhs,
P(NCl)s, P(NEty);, COCl,, NaCLAICI;, CICOCOCI], CICO:Me, CI;CCOCI,
(CF3C0O)%0, CIsCN=CCl,, 2,4,6-triclo-1,3,5-triazin, NaCLAICl;, HN(SiMe2)s,
N(SiMez)s, LiAlHs va cac chét tuong tu.

Hop chét c6 cong thirc (1), trong d6 R3 bao gdm Ca-salkenyl, c¢6 thé dwoc chuyén
hoa thanh hop chit c6 cong thirc (I), trong d6 R3 bao gdm Ci.alkyl, bing cach khir vé6i
su ¢c6 mat caa chit khwr thich hop, nhu H» chéng han, v&i su c6 mdt cua chit xuc tac
thich hop, nhu paladi trén than, va véi sy ¢6 mit cia dung mdi thich hgp nhu rugu, vi

du, metanol.
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Hop chit ¢6 cong thire (I), trong d6 R? 1a CH(OH)-R'®, c6 thé duoc chuyén hoa
thanh hop chat c6 cong thic (I), trong d6 R3 1a C(=0)-R'6, bang cach cho phan tng véi
chit phan tng Jones véi sy c¢6 mit cia dung moi thich hop, nhu 2-propanon.

Hop chét c6 cong thire (I), trong d6 R? 1a C(=0)-CH»-R!®, trong d6 R'6* 14 xyano
ho#c aminocarbonyl, ¢6 thé dugc chuyén hoa thanh hop chit ¢ cong thirc (I), trong do

R? 1a C(Cl)=CH-R'®, bang cach cho phan img v6i POCls.

Hop chét c¢6 cong thire (I), trong d6 R3 1a vong cacbon dang mdt vong, hai vong
hodc ba vong, no, no mot phﬁn hoac thom, hodc di vong dang mdt vong, hai vong hodc
ba vong, no, no mot phin hodc thom dwoc thé bang formyl, ¢6 thé dugc chuyén hoa
thanh hop chét ¢6 cong thire (I), trong d6 R3 12 vong cacbon dang mot vong, hai vong
hodc ba vong, no, no mdt phén hodc thom, hodc di vong dang mot vong, hai vong hodc
ba vong, no, no mdt phan hodc thom dugc thé bang CH(=N-O-R®), bang céach cho phan
tmg v6i NH20OR® voi sy ¢6 mit cia bazo thich hop, nhu natri hydroxit, va dung moi
thich hgp nhu rugu, vi du etanol va céc rugu tuong tu. Hop chét c6 cong thuce (1), trong
do6 R3 1a vong cacbon dang mdt vong, hai vong hodc ba vong, no, no mdt phén hoic
thom, hodc di vong dang mot vong, hai vong hodc ba vong, no, no mot phén hodc thom
dugc thé bing CH(=N-O-R®), ¢6 thé duoc chuyén hoa thanh hop chét c6 cong thirc (I),
trong d6 R3 1a vong cacbon dang mdt vong, hai vong hodc ba vong, no, no mot phén
hodc thom hodc di vong dang mot vong, hai vong hodc ba vong, no, no mot phﬁn hoac
thom dugc thé béng CN, béng cach cho phan tng v6i cacbodiimit voi sy ¢6 mit cua
dung moéi thich hop, nhu tetrahydrofuran ching han.

Hop chit c6 cong thirc (I), trong d6 R* 14 nitro, ¢6 thé dugc chuyén hoa thanh hop
chét c6 cong thic (I), trong d6 R* 13 amino, véi su ¢6 mit cua chét khir thich hop nhu
Ha, v6i su ¢6 mit cua chét xtc tac thich hop, vi du niken Raney, va v6i sy ¢6 mit cua
dung mdi thich hop nhu rugu, vi du metanol.

Hop chét c6 cong thire (I), trong d6 R! 13 hydro, c6 thé dugc chuyén hoa thanh
hop chét c6 cong thirc (I), trong d6 R! 12 Ci.alkyl, bing cach cho phan tng véi chat
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alkyl hoa thich hop, nhu iodo-Cisalkyl, v&i sy ¢6 mit cia bazo thich hop, nhu natri

hydrua, va dung moi thich hop, vi du tetrahydrofuran.

Mot sb hop chét c6 cong thirc (I) va mot sb hop chét trung gian theo sang ché co
thé chtra nguyén tir cacbon khong ddi ximg. Cac chit ddng phan hoa hoc 1ap thé tinh
khiét ctia cac hop chit va hop chét trung gian ndy c6 thé dugc didu ché bang cach sir
dung cac quy trinh da biét trong linh vuc nay. Vi duy, céc chit déng phan khong d6i
quang c6 thé duoc tach ra bing phuong phap vat Iy nhu k§ thuat két tinh chon loc hodc
k§ thuat sic ky, vi du phan b6 dong nguor, séc ky 16ng va cac phuong phép tuong tu.
Céc chét dong phan dbi anh c6 thé duoc didu ché tir hdn hop raxemic bang cich trudc
tién chuyén hoa hdn hop raxemic nay bang chét phan giai thich hop, nhu axit khong d6i
xtng, thanh hdn hop cdc mudi hodc hop chat ddng phan khong ddi quang; tiép d6 tach
vat Iy hdn hop cac mudi hodc hop chit ddng phan khong d6i quang nay bang k¥ thuat
két tinh chon loc hodic k¥ thuét sic ky, vi du sdc ky 1ong, va cac phwong phép twong tu;
va cudi cing, chuyén hoa mudi hodc hop chét ddng phan khong ddi quang d tach ra nay
thanh céc chit ddng phan ddi anh tuwong Gng. Céc chét dong phan hoa hoc lap thé tinh
khiét cling ¢6 thé dugc didu ché tir chit ddng phan hoa hoc 1ap thé tinh khiét ctia hop
chét trung gian va nguyén liéu ban dAu thich hop, voi didu kién cdc phan Gng trong quy

trinh diéu ché xay ra theo cach lap thé dic thu.

Mot phwong phap khéc dé tach céc dang ddng phan d6i anh ctia hop chét c6 cong
thire (I) va hop chét trung gian 1a phwong phap sic ky 10ng, cu thé 1a séc ky léng sir
dung pha tinh khong d6i xtng.

Mot s6 hop chit trung gian va nguyén liéu ban dau 13 hop chét da biét va co thé
duoc mua trén thi trudng hoic co thé duoc diéu ché theo céc quy trinh da biét trong linh
vue ndy hodc mot sb hop chét c6 cong thire (I) hodc hop chét trung gian da mo ta co thé
duge diéu ché theo cac quy trinh dugc md ta trong Cong bb don qubc t& s&6 WO
99/50250 va WO 00/27825.

Hop chét trung gian c¢6 cong thie (1) ¢6 thd dugc diéu ché bang cach cho hop

chét trung gian c6 cong thirc (XVII) phan Gmg voi chét gin nhom roi chuyén c6 cong
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thirc (XIX), trong d6 W1 12 nhém rdi chuyén va R 13 phan con lai cia chét gin nhém roi

chuyén, nhu POCl; chéng han.

R 1
| P— R
G I '
a _ 1 N 3
RN 1__a2 + W1R U éa{a
(XVII) (XIX) (I

Hop chét trung gian c6 cbéng thirc (III), trong d6 Xi 1a NH, hop chét trung gian
nay dugc thé hién bang cong thirc (I1I-a), c6 thé duge didu ché tir hop chét trung gian c6
cong thirc (XX) voi sy ¢6 mit cia ZnCly va véi sy ¢6 mit cia dung moi thich hgp nhu

ruou, vi du etanol.

R® R®
bL’XN:\ bL’XNHZ
o) N— S
b E— b
\ | Nayd
b fb
(R*)m (R)m
(XX) (lf1-a)
Hop chét trung gian c6 cong thtrc (III’-a) nhu dugc md ta dudi day co thé duogc
didu ché tir hop chit trung gian c6 cong thire (XX), trong d6 R* 1a Casalkenyl dugc thé
bing CN, hop chét trung gian nay duoc thé hién bing cong thirc (XX-a), v6i sy c6 mat

cia ZnCl, va v6i su ¢6 mat cta Crsalkyl-OH thich hgp, nhu etanol ching han.

0
I
(|:N C—0—Cy4alkyl
akenyl Cosalkenyl
b1026 N=_ b'-— _NH,
62 N— — >
\b3 b* | \bufbét
(L“) (RY)m
m
(XX-a) (1i*-a)
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Hop chét trung gian ¢ cong thirc (III-b-1) va (I[I-b-2) nhu dugc mo ta dudi day
c6 thé duoc didu ché bing cach cho hop chét trung gian ¢6 cong thirc (XLI) hodc mudi
cong axit thich hop cta nd, trong d6 We 12 nhém rdi chuyén thich hop, phan tng véi
acrylonitril hodc acrylamit véi sw ¢6 mit ctia chat xtc tac paladi thich hop, bazo thich

hop va dung mdi thich hop.

W CH=CH-CN
NH, NH,
(XLI) (Ill-b-1)

CH=CH-C(=O)NH,

Ws
/@\CHZ=CH-C(=0)NI—§/¢\
NH, NH,

(XLI) (Il1-b-2)

Céac nhom roi chuyén thich hop trong phan ng trén ddy 14 halo, triflat, tosylat,
mesylat v cac nhém tuong tu ching han. Tt hon néu Ws 12 halo, t5t hon nita 13 iodo

hoédc bromo.

Chét xuc tac paladi (Pd) c6 thé 1a chit xuc tic Pd ddng thé, nhu Pd(OAc),, PACl,,
Pd(PPh3)a, Pd(PPhs3)>Cla, bis(dibenzyliden axeton)paladi, paladi
thiometylphenylglutaramit vong cacbon duoc thé nguyén tir cacbon trong vong bang
kim loai va cac chit twong tw chang han, hoic chét xuc tac Pd di thé, nhu paladi trén

than, paladi trén oxit kim loai, paladi trén zeolit ching han.

Tét hon néu chét xuc tac paladi 1a chét xtc tac Pd di thé, t5t hon nira 1a paladi
trén than (Pd/C). Pd/C 1a chét xuc tac c¢6 thé thu hdi duge, 6n dinh va c6 gia thanh trong

d6i thip. N6 c6 thé dugc tach ra mot cach dé dang (bang cach loc) ra khoi hdn hgp phén
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g, nhd d6 1am giam nguy co dé lai vét Pd trong san pham cudi. Viéc s dung Pd/C
cling tranh dugc nhu cdu st dung phdi tir, vi du phdi tir phosphin, 14 cac chit c6 gia

thanh cao, doc hai va dé lai tap chét trong cac san phim tdng hop dugc.

Céc bazo thich hgp trong phan Ung trén day la natri axetat, kali axetat, N,N-

dietyletanamin, natri hydrocacbonat, natri hydroxit va cdc bazo twong tu ching han.

Cac dung mdi thich hgp trong phan ung trén didy la axetonitril, N,N-
dimetylaxetamit, chit 1ong ion nhu [bmim]PFs, N,N-dimetylformamit, nudc,

tetrahydrofuran, dimetylsulphoxit, 1-metyl-2-pyrolidinon va cac dung mdi twong tu.

Hop chét trung gian ¢6 cong thirc (I1I-b-2) c6 thé dugc chuyén hoa thanh hop
chét trung gian c¢6 cong thirc (III-b-1) v6i su ¢6 mit cla chét loai nude thich hop. Qua
trinh loai nudc ¢6 thé duogc tién hanh theo cic phwong phap ma chuyén gia trong linh
vuc nay biét rd nhu cac phwong phap dugc md ta trong tai liéu: “Comprehensive
Organic Transformations. A guide to functional group preparations” cua Richard C.
Larock, John Wiley & Sons, Inc., 1999, trang 1983-1985. Céac chét phéan tng thich hop
khac nhau 13 céc chit dugc mo ta trong tai li€u nay, vi du SOCl,, HOSO;NHo,
CISO,NCO, MeO,CNSO:NEts, PhSO:Cl, TsCl, P20s, (Ph3sPO3;SCF3)O3SCF3, este
polyphosphat, (EtO),POP(OEt),, (EtO)sPl, 2-clo-1,3,2-dioxaphospholan, 2,2,2-triclo-
2,2-dihydro-1,3,2-dioxaphospholan, POCI3, PPhs, P(NCly);, P(NEt2);, COCL,
NaCl.AICl3, CICOCOCI, CICO:Me, ClsCCOCI, (CF3;CO).0, C13CN¥CC12, 2,4 ,6-triclo-
1,3,5-triazin, NaCl.AlCl3, HN(SiMe»)3, N(SiMe»)4, LiAIH4 va cac chét tuong tu.

Hop chét trung gian c6 cong thire (XX), trong d6 R 1a CRS=CR°-CN v¢i R va
R® 1a nhu dugc md ta trén day, hop chit trung gian nay dugc thé hién bing cong thirc
(XX-b), c6 thé duoc didu ché tir hop chit trung gian c6 cong thirc (XXI) bing phan Gng

duge mo ta trén day dé didu ché hop chit c6 cong thic (I-f).
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' CN
'|?° R
o=t [
b4~ N= b N=\
b2<' T N— +R—CHR® — > b2<’ T—
b3 ]{bct | lCN b34‘ﬁb4
(RYm (Rm
(XXI) (XIN) (XX-b)

Hop chét trung gian c6 cong thire (XXI) c6 th8 duoc didu ché bang cach oxy hoa
hop chit trung gian c6 codng thire (XXII) véi sy c6 mit cua chét oxy ho4 thich hop nhu
KMnOs, véi sy ¢ mit cia dung modi thich hgp, nhu metylen clorua va tris[2-(2-

metoxyetoxy)etylJamin.

N ¥
HO—CH O=C
. b N?N_ oxy ho, bZ\F NRN_
\b3fb4 | bs’fb4 |
(RYm (RY)m
(XXII) (XXI)

Hop chét trung gian c¢6 cong thirc (XXI), trong d6 R® 1a H, hop chét trung gian
nay dugc thé hién bing céng thirc (XXI-a), cling ¢6 thé duoc diéu ché bang cach cho
hop chit trung gian c6 cong thiae (XXIII), trong d6 W4 1a nhom rdi chuyén thich hop
nhu halo, vi du bromo, phan tmg v6i N,N-dimetylformamit v6i sy ¢6 mét ciia nBuLi va

v6i su ¢6 mat clia dung méi thich hop nhu tetrahydrofuran.
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1W4 1
2/? N=\ . PRN=\ .
b f|\l — b3 N

bﬁ-b“ b‘ﬁ—b“
(Rm (R")m
(XXIIN) (XXI-a)

Hop chét trung gian c6 cong thirc (XXII), trong d6 R® 1a Cralkyl, hop chit trung
gian nay dugc thé hién bang cong thire (XXII-a), c6 thé dugc diéu ché bang cach cho
hop chét trung gian ¢6 cong thirc (XXIII) phan tng véi hop chét trung gian c6 cong thirc

(XXIV) véi sy ¢6 mat cia nBuLi va véi sy c¢6 mat cia dung modi thich hgp nhu

tetrahydrofuran.
C|)H
4 H—C——C14alkyl
PR N=\ b N
bz// N— ) —_\N——
\ l + C14a|kyI—C(=O)H B b\
b*4+b? 34 |
b fb
(RY)m (R%)
(XXIV) m
(XXIT) (XXll-a)

Hop chit trung gian c6 cong thirc (XI) ¢6 thé dugc didu ché bang cach cho hop
chét trung gian c6 cong thirc (XXV) phan tng v6i hop chét trung gian c6 cong thic (11),
tuy y v6i su ¢6 mit cia bazo thich hgp nhu 1-metyl-pyrolidin-2-on, hodc axit thich hop

nhu axit clohydric.

v ;
| 1
o ¥ v - 4 (R
b X+H ¢ (R, 1 X n
bz\/' "}; 1 . W, NYN %( ) bz/t') J};X1‘£/Y § /as
b*4b? T N a=d
-T— _ 2 bsfb“
(Rm () (R)m (XI)
(XXV)
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Hop chét trung gian c6 cong thirc (XV) c6 thé dwoc didu ché bang cach cho hop
chét trung gian c6 cong thire (XXVI) phan tng véi hop chit trung gian ¢6 cong thire (1)
voi su ¢6 mit cla bazo thich hgp nhu 1-metyl-pyrolidin-2-on va natri hydrua va dung

moi thich hop, nhu dioxan ching han.

O‘C1 salkyl O—Cqalkyl
o=C

‘I—\> X R2 1 (
b2 1~ i/( n bz/? ‘l—}; (/ {3{
b3 b4 \bsfb“
(R4)m (R%m
(XXVI) () (XV)
Hop chét trung gian c6 cong thirc (VII) c6 thé duoc diéu ché béng cach cho hop
chét trung gian c6 cdng thirc (XXVII) phan tng vé1 chét gén nhém roi chuyén co cong

thire (XIX?), vi du SOCly, v6i s ¢6 mit clia dung moi thich hgp nhu metylen clorua

chang han.
o s
C1 aal kYI 2 C1 eal kyl
b 3/ n g y( R)n
S S
bﬁb be+b
Rm  (xxwvi (XIX) (R)m (Vi)

Hop chét trung gian c¢6 céng thire (XXVII), trong d6 Ci.ealkyl 1a CHa, hop chét
trung gian nay dugc thé hién bang céng thirc (XXVII-a), c6 thé dugc diéu ché bang cach
khir hop chét trung gian c6 cong thirc (XV) hodc cong thire (XXXI) bang chit khtr thich

hop, nhu LiAlH4, v6i sy ¢6 mit cia dung moi thich hgp nhu tetrahydrofuran chang han.
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O—Calky 1
0=C
N N ¢ (R,
P ¥ o
° 3444 N =d CH I|R1
b 2 N N2 R
(Rm P XT Y .
(XV) kho 0% | N N
OH / b* b
| R’ (R%)
o=C | . ) m
N, N R, (XXVll-a)
b X D x5
g’ Ljﬂ/ éaz’a
bS‘T’bA'
R4
(Rm (XXXI)

Hop chit trung gian c6 cong thirc (XX VII-a) c6 thé dugc chuyén hod thanh hop
chét trung gian c¢6 cong thire (XXXI) bang cach cho phan Gng véi chét phan ting Jones

véi su ¢6 mat cia dung moi thich hop, nhu axeton chdang han.

OH oH
Oo=C
i(( 2)n
‘[/ ;z Chét phan tmg Jones 'S b2 X1 z
bS b4 b3 b4
R* R*
( m xxvika) (R%m (XXXI)

Hop chét trung gian c6 cong thirc (XI-b) c6 thé dugc didu ché bang cach oxy hoa
hop chét trung gian c6 cdng thirc (XXVII-a) v6i sy c6 mit cla chét oxy hoa thich hop,

nhu MnQ,, va dung mdi thich hgp, nhu metylen clorua, N,N- dimetylformamit ching

han.
OH H
o=C R
1 N N z—2& ~(Rn
_oxyho, _ 2/? X | Y ila(3
b\ _N L 7
b3 b’ b”(b“
R4 m ¢ m
(R (XXVIl-a) R (XI-b)
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Hop chét trung gian c6 cong thirc (XIV) c¢6 thé dugc diéu ché bang cach cho hop
chit trung gian c6 cong thirc (XV) phan tng véi HoN-NH» véi su ¢6 mit cia dung moi

thich hop nhu rugu, vi du etanol va cac rugu tuong tu.

?—01 cakyl ITIH NH,
o=C O=C

2
s i% b i% "
bR + HyN-NH, —> bz\'
bS‘Tb4 bS‘T_b‘t
®m ) (Rm (XIV)
Hop chit trung gian c6 cong thirc (IX) va (XI-a) ¢6 thé dugc khir thanh hop chét
trung gian cd cong thuc (XXVII’-a) va (XXVII’-b) véi su cd6 mit cua chét khir thich
hop, vi du NaBHa, LiAlH4 hodc BuLi, va dung mdi thich hop, nhu tetrahydrofuran hodc

ruou, vi du metanol, etanol va cac rugu twong tu.

Cy4akyl Ci-salkyl
o=t R1 HO—CH
b i/( P b 3/ ®
ok ‘[/ _khe L
b3 24 b3<L?4
(R)m (IX) (ROm (XXVII'-a)
R® R®
| R’ | R1
o=C | HO—CH | s (R
o NN i‘/(RZ)n o X, NYN 3(3( )n
o " e A kho %% L A
b\ N = N\ o1 d N =
b3+b? b Tb
R x1.a) Rm (xxvir-p)

Hop chét trung gian ¢ cong thire (XI-b) ¢ thé dugc chuyén hoa thanh hgp chét
trung gian c6 cong thire (XXVII’-a) bing cach cho phan tng v6i Ci.salkyl-iodua véi su

c6 mit cia Mg va dung mdi thich hop, nhu dietylete va tetrahydrofuran chéng han.
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|I| |C1 4alkyl
o0=C HO—CH
4 2
Jﬁ/\ A i L fy(
a o
s ——— B}
Jf =& (Cyqalkyliodua bsfb“

(RY)m
(XI-b) (XXVII'-a)

Hop chit trung gian c6 cdng thire (XVIII) c6 thé dugc diéu ché bang cach cho
hop chét trung gian c6 cong thirc (XI-b) phin ting véi HoN-NH; v6i sy ¢6 mat cia dung

moi thich hop nhu rugu, vi du etanol va céc rugu tuong tu.

H N/NH2
ot & )
N N ¢ _(R%)n
-I-S X f X 7\f i/
1‘1/ HZN Mt X1@/ 4

34,4 N = g2
b $b *pt

(R“)m (XI-b) (R4 (Xl

Hop chét trung gian ¢ cong thire (XXIX) hodc (XXXI) ¢6 thé duoc didu ché
bang cach thuy phan hop chit trung gian c¢6 cong thirc (XXXVII), trong d6 Ca.salkenyl’
1a Ca.alkenyl tuy y dugc thé xyano, hodc hop chit trung gian c6 cong thirc (XV) véi su
¢6 mit cia dung dich axit trong nuwéc thich hgp, nhu dung dich axit clohydric 2N va cac
dung dich axit twong tw, va v6i sy ¢6 mit cia dung mdi thich hop nhu ruou, vi du

isopropanol va céc rugu tuong tu.
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O— C1.sa] kyl
C—O COOH 1

eal kenyI' sakenyl' |

b’ X ¢ (Rz)n
T BT
b3 b4 Z 1'-32

(R4)m (Rm
(XXXVIN) (XXIX)
O_C1 ealkyl 1 R1
COOH |
(R?), 1 N N ¢ (R,
R R
b3 b4 \b3 b4 Z N 31;32
R“ (Rm
(R (XV) (XXXI)

Hop chét trung gian c6 cong thirc (XXXVII), trong d6 Ca.salkenyl la CH=CH,
hop chit trung gian nay dugc thé hién biang coéng thirc (XXXVII-a), cb thé dugc diéu
ché bing cach cho hop chit trung gian ¢6 cong thirc (XI-b) phan tmg voi chét phan tng
Wittig hoic Horner-Emmons c¢6 cong thirc (XII”), trong d6 R® 1a (Phenyl)sP*-Cl" hodc
(CH3CHa-0),P(=0)- ching han, day c6 thé dugc coi 1a tién chét thich hop ctia phospho

ylit, v6i su ¢6 mit ctia dung mdi thich hop, nhu tetrahydrofuran chéng han.

/O—C1 salkyl
C|3—O
) )
Oo=C fH 3((RZ)
(R®)n X % n
b2 % -Q/Y i 3( + R CH — bZ/ 4_% FE/Y
b3 b*
(R4)m O—C1 sakyl (Rm
(XI-b) (X1 (XXXVil-a)

Hop chét trung gian c6 cong thuc (XXXVII), trong d6 Caealkenyl’ 1a -
CH=C(CN)-, hop chét trung gian nay dugc thé hién bing cong thirc (XXXVII-b), ¢6 thé
dugc didu ché bang cach cho hop chét trung gian cé cong thirc (XI-b) phan tmg véi NC-
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CH-C(=0)0O-Ci-salkyl, vGi su ¢6 mit cia bazo thich hgp, nhu piperidin, va dung moi

thich hgp nhu rugu, vi du etanol.

/O—C1-6alkyl
=0
H l—CN
|
o=C
R?)
% (R X g B
X 1
e — I CH S
b3 b4 O b3 b4
R4)m O—C,ealkyl (R m
(XI-b) (XXXVII-b)

Hop chét trung gian c¢6 cdng thire (XXXIV) ¢6 thé dugc didu ché bang cach khir
hop chét trung gian ¢ cong thire (XXXVIII) véi sy c6 mit cua Ha va chét xac tac thich
hop, nhu paladi trén than hodc niken Raney, va véi su ¢6 mét cua dung mdi thich hop

nhu ruou, vi du metanol va cac rugu tuong tu.

NH,

b2bj_j4§ LY fy & _ khs b2 %&Lﬁ/ 3( (R%n
(R“

(R4)m
(XXXVII) (XXXIV)

Hop chét trung gian c¢6 cdng thitc (XXXV) ¢6 thé dugc didu ché bang cach cho
hop chét trung gian c6 cong thirc (VII-a) v6i sy c6 mit cia triphenylphosphin va dung

mdi thich hop, nhu axetonitril ching han.

o I:’h\F@

CH, . CH, (R,
LN e LY UT ek

(R“)m (R4)m
(Vll-a) (XXXV)

-48-



31086

Hop chét trung gian c6 cong thirc (XXXIX) c6 thé dugc diéu ché bang cach cho
hop chét trung gian c6 cdng thirc (XL) phan tmg v6i hop chét trung gian c6 cong thic
(II-a), trong d6 Ws va Wi 1a nhu dugc xac dinh trén day.

ﬁz NehclNoqen ol

(l-a) (XXXIX)

Hop chit ¢6 cong thirc (I) didu ché dugc trong cac quy trinh dugc md ta trén day
c¢6 thé duoc tdng hop dudi dang hdn hop céc dang dong phan 1ap thé, cu thé 1a dudi
dang hdn hgp raxemic cla cic chit ddng phéan dbi anh, cac chét nay c6 thé dugc tich
khéi nhau theo cac quy trinh phén giai da biét trong linh vuc nay. Cac hop chét c6 cong
thirc (I) dudi dang raxemic c6 thé duge chuyén hoa thanh dang mudi ddng phan khong
d6i quang tuong ng bing cach cho phan Gmg véi axit khong d6i xtmg thich hop. Tiép
d6, cac dang mudi ddng phan khong d6i quang nay duoc tach ra, ching han bang cach
két tinh chon loc hodc két tinh phan doan va céc chit ddng phan d6i anh dugc tich ra
khoi d6 bang kiém. Mot phuong phap khéc dé tach cac dang ddng phéan dbi anh cta hop
chit ¢6 cong thue (I) 12 séc ky 1ong st dung pha tinh khong d6i xtng. Céac chit dong
phén hod hoc 1ap thé tinh khiét nay ciing c6 thé dugc didu ché tir cac chét ddng phan hod
hoc 1ap thé tinh khiét twong Gng clia nguyén liéu ban dAu thich hop, v6i didu kién phan
tng xay ra theo cach 1ap thé dic thu. Tét hon néu khi can didu ché mot chat déng phan
1ap thé cu thé, thi hop chét nay s& duoc tong hop bang phuong phap didu ché 1ap thé dic
thi. C6 loi néu phuong phap nay st dung nguyén liéu ban dAu tinh khiét dong phan dbi
anh.

Chuyén gia trong linh vuc nay hiéu ring trong cdc quy trinh dugc md ta trén day,

cac nhom chire ciia hop chat trung gian ¢6 thé can dugc phong bé bang nhoém bao v¢.

Céac nhém chie cin duge bao vé gom hydroxy, amino va axit carboxylic. Cac

nhém béo vé thich hop dbi véi nhom hydroxy bao gdm nhém trialkylsilyl (vi du, tert-
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butyldimetylsilyl,  tert-butyldiphenylsilyl = hodc  trimetylsilyl), = benzyl  va
tetrahydropyranyl. Céc nhém bao vé thich hop dbi véi amino bao gdm tert-
butyloxycarbonyl hoac benzyloxycarbonyl. Cac nhom bao vé¢ thich hop d6i voi axit

carboxylic bao gdm Ci.salkyl hoic este benzyl.

Viéc bao vé va khit bao vé cac nhém chire co thé duoc thuc hién trude hodc sau
budc phan rng.

Viéc st dung cdc nhom bao vé dugc md td modt cich déiy da trong tai li€u:
‘Protective Groups in Organic Chemistry’, J W F McOmie bién soan, Plenum Press
(1973), va ‘Protective Groups in Organic Synthesis’ 2nd edition, T W Greene & P G M
Wutz, Wiley Interscience (1991).

Sang ché ciing d& cip dén cac hop chit c6 cong thire (VII), (XXVII), (XXIX) va
(XXXVII), cac hop chit ndy ¢6 thé dwgc st dung 1am hop chit trung gian dé tong hop
cac hop chét c6 cong thirc (I) va cac hop chét nay ciling c6 hoat tinh trc ché qua trinh sao

chép cua HIV.

Cu thé, sang ché @& cap dén hop chét ¢ cong thic:

W3

R)n

ealkyl
T
(R4

N-oxit, mudi cong duge dung, amin bac bdn va chit dbng phan hoa hoc lap thé cua
chung, trong d6 R!, R% R*, Xi, m, n, -al=a’-a’=a*- va -b'=b%-b’=b*- 1a nhu duogc xic
dinh trén day ddi v6i hop chét ¢ cong thire (I) va W3 1a nhom roi chuyén thich hgp nhu

halo, vi du clo va cdc nhém tuong tu.

Séang ché ciing dé cap dén hop chit c6 cong thirc:
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OH
1-sal Kyl

[
(R¥n
X4 3/
L\r % (XXVII)
w b*

( RY)m

N-oxit, mudi cong dugc dung, amin bac bdn va chit ddng phan hoa hoc 1ap thé cua
chung, trong d6 R!, R R* Xi, m, n, -a'=a-a’=a‘- va -b'=b?-b’=b’- 1a nhu dugc xac

dinh trén day d6i voi hop chét c6 cong thire (I).
Sang ché ciing dé cap dén hop chét ¢6 cong thirc:

COOH
-eal kenyl'

(R®)n
; X1 3/
bz/b3 » LY % (XXIX)

(R4)m

N-oxit, mudi cong duge dung, amin bac bdn va chét ddng phan hoa hoc lap thé cta
chung, trong d6 R!, R% R%, Xi, m, n, -a'=a?-a’=a‘- va -b'=b%-b’=b*- la nhu dugc xédc
dinh trén ddy ddi véi hop chit c¢6 cong thire (I) va Casalkenyl’ 1a Ca.calkenyl tuy y duoc
thé bang xyano.

Sang ché ciing d& cap dén hop chét ¢6 cong thirc:

O—Crealkyl

?—O
6dkawP

R} Y 3/“‘2’“
oK (/ % XXXV
W b*

R4)m

N-oxit, mudéi cdng dugc dung, amin bac bdn va chat dong phan hoéd hoc 1ap thé cua

ching, trong d6 R!, R%, R X, m, n, -a'=a?-a’=a*- va -b'=b>-b’*=b*- 1a nhu dugc xéc
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dinh trén day d6i v6i hop chit c6 cong thirc (I) va Casalkenyl” 1a Cosalkenyl tuy ¥ duoc

thé bang xyano.

Hop chét c6 cong thire (I1I-b) nhu dugc md ta dudi day cling tham gia vao quy

trinh téng hop hop chét c6 cong thire (I).

Do d6, sang ché ciing d& cép dén hop chét c6 cong thirc (1I-b):

(IJN
Corealkenyl
R R (I1-b)
)1(1
H

N-oxit, mubi cdng duoc dung, amin bac bbn va chit déng phan hoa hoc 1ap thé cua
ching, trong d6 R* va X; 1a nhu duogc xéc dinh trén day d6i v6i hop chét ¢ cong thire
@).

Céc hop chit c¢6 cong thire (III-b) dugc wu tién 1a cac hop chét trong d6 Xi 1a NH.
Céc hop chat ¢ cong thirc (III-b) dwgc wu tién hon 1a cac hop chét trong d6 Xi 1a NH va
Ca.salkenyl 1a CH=CH. Céc hop chit c6 cong thirc (I1-b) duge wu tién nhat 1a céc hop
chét ¢6 cong thirc (I1I-b-1) nhu duge md ta trén day.

Cac hop chét c6 cong thic (I), (1), (1), (), (VII), (XXVID), (XXIX) va
(XXXVII) ¢6 dac tinh khang retrovirut (ddc tinh e ché transcriptaza nguoc), cu thé 1a
6 hoat tinh khang virut gdy suy giam mién dich & ngudi (Human Immunodeficiency
Virus — HIV), virut ndy 1a tdc nhan gy ra hdi chimg suy gidm mién dich méc phai
(Acquired Immune Deficiency Syndrome — AIDS) & ngudi. Virut HIV uu tién nhiém
vao céac t& bao T-4 cha ngudi va pha huy chung hodc lam thay ddi chimg ning binh
thuong cua chung, cu thé 1a chuc nang diéu phéi hé mién dich. Theo d6, bénh nhén bi
nhiém virut ndy c6 sd t€ bao T-4 giam lién tuc, va hon nira con c6 tap tinh bét thuong.
Vi véy, hé bao vé mién dich khdng c6 kha ning chéng lai cac bénh nhiém khuin va ung

thu, va déi twong bi nhiém HIV thuong tir vong do bénh nhiém khuin co hoi nhu bénh
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viém phdi, hodc do ung thu. Cac bénh khac c6 lién quan dén bénh nhiém HIV bao gdm
ching giam lugng tiéu cdu, bénh sacom Kaposi va bénh nhi®m khuin & hé than kinh
trung wong dic trung boi tinh trang huy myelin tién trién, dan dén sa sat tri tué va cac
triéu ching, nhu loan vdn ngdn tién trién, mét didu hoa van dong va mét dinh hudng.
Ngoai ra, bénh nhiém HIV con co lién quan dén than kinh ngoai vi, bénh hach bach
huyét toan than tién trién (Progressive Generalized Lymphadenopathy — PGL) va phic
hop bénh lién quan dén bénh AIDS (AIDS-related complex — ARC).

Hop chit theo sang ché ciing ¢6 hoat tinh d6i v6i cac ching HVI khéng (da)
thudc, cu thé 1a cac chung HIV-1 khang (da) thudc, cu thé hon, hop chét theo sang ché
¢6 hoat tinh d6i v6i cac chung HIV, didc biét 1a cac chung HIV-1, dd khang lai mot hodc
nhidu chét &rc ché transcriptaza nguoc khong nucleosit da biét trong linh vuc nay. Cac
chét wre ché transcriptaza ngugc khong nucleosit da biét trong linh vyc nay 14 cac chat trc
ché transcriptaza nguoc khong nucleosit khong phai 12 hop chét theo sang ché, va cy thé
1a cac chit Grc ché transcriptaza ngugc khong nucleosit dang dugc ban trén thi trudng.
Ngoai ra, hop chét theo sang ché con c¢6 it hodc khong c6 i luc gén két voi glycoprotein
axit a-1 cta nguoi; glycoprotein axit a-1 cua ngudi khong hodc chi c6 tac dong yéu dén

hoat tinh khang HIV ctia hop chét theo sang ché.

Do dic tinh khang retrovirut ciia chung, cu thé 1 dic tinh khang HIV cua chung,
dic biét 1a hoat tinh khang HIV-1 cia ching, hop chét c¢6 cong thirc (I), N-oxit, mudi
cdng dugc dung, amin bac bbn va cc chét déng phan ho4 hoc lap thé cua ching, c6 thé
dwoc st dung dé diéu tri cho dbi twong bi nhiém HIV va dé phong ngira bénh nhiém
virut ndy. Néi chung, hop chét theo sang ché c6 thé dugc st dung dé diéu tri cho dong
vat mau nong bi nhiém virut ma sy ton tai cta ching dugc lam trung gian bdi, hodc phu
thudc vao, enzym transcriptaza ngugc. Cac bénh cé thé duoc phong ngira hoic didu tri
duoc bing hop chét theo sang ché, dic biét 1 cac bénh c6 lién quan dén HIV va céac
retrovirut gdy bénh khac, bao gdm bénh AIDS, phtic hop bénh lién quan dén bénh AIDS
(ARC), bénh hach bach huyét toan than tién trién (PGL), cling nhu cac bénh man tinh
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ctia hé than kinh trung wong do retrovirut gy ra, nhu bénh sa sut tri tué do HIV gay ra

va bénh xo clng rai ric.

Theo d6, hop chit theo sang ché hodc phan nhém bit ky cla ching c6 thé dugc
sir dung l1am thudc chdng lai cdc bénh néu trén. Viéc sit dung lam thubc hodc phuong
phap didu tri nhu viy bao gdm viéc cho d6i twong bi nhim HIV st dung lugng c6 tac
dung chéng lai cac bénh c6 li€én quan dén HIV va cac retrovirut gy bénh khéc, dic biét
1a HIV-1. Cu thé, hop chit c6 cong thirc (I) ¢6 thé dugc sir dung dé san xuét thudc ding
diéu tri hodc phong ngira bénh nhiém HIV.

Lién quan dén cong dung hop chét cé cong thire (1), sang ché mo ta & day phuong
phéap diéu tri cho dong vat mau nong, ké ca nguoi, bi bénh nhiém virut, dic biét 12 bénh
nhiém HIV, hodc phuwong phdp phong ngira cho dong vat mau nong, ké ca nguoi, bi
bénh nhidm virut, dic biét 12 bénh nhiém HIV. Phuong phép nay bao gdm viéc cho dong
vat mau néng, ké ca ngudi, st dung, t6t hon 1a st dung qua dudng miéng, hop chét co
cong thie (I), dang N-oxit, mudi cdng dugce dung, amin bic bbn hodc dang ddng phan

1ap thé c6 th€ c¢é cla no, véi lugng hitu hiéu.

Ngoai ra, sang ché con dé xuét dugc phim ding dé diéu tri bénh nhiém virut
chira hop chét ¢6 cong thac (I) v6i lugng ¢ tac dung didu tri va chit mang hodc chét

pha lodng dugc dung.

Theo d6, hop chit theo sang ché hodc phan nhém bét ky cua chung c6 thé dugc
bao ché thanh cédc dang thudc khac nhau tuy theo muc dich st dung. DPé 1am ché phim
thich hop, c6 thé dé dén tit ca cac dugc phém thuong dung dbi voi thube dugce st dung
d8 gay tac dung toan than. P& bao ché duoc phim theo sang ché, hop chét cu thé, tuy y &
dang mudi cong, véi lugng hitu hi¢u dung lam hoat chét, dugc phéi hop dudi dang hén
hop tron k§ véi chat mang dugce dung, chit mang nay c6 thé & nhiéu dang khac nhau tuy
thudc vao dang thudc can st dung. Tét hon néu duge phém nay & dang lidu don vi, cu
thé 1a thich hop dé sir dung qua dudng miéng, qua dudng tryc trang, qua da hodc tiém
ngoai duong ti€u hod. Vi du, dé bao ché dugc phém dang lidu dung qua dudng miéng,

moéi truong dugc dung thong thuong bét ky, nhu nuédc, glycol, dau, ruou va cac méi
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truong tuong tu trong trudng hop duoc phim dang 1éng dung qua dudng miéng nhu hdn
dich, xir6, cdn ngot, nhil tuong va dung dich; hoic chét mang rin nhu tinh bot, dudng,
kaolin, chat pha lodng, chit lam tron, chit két dinh, chét gdy rd va cac chét twong tuw
trong tredong hop dugc phém dang bdt, vién tron, vién nang va vién nén, co thé dugc st
dung. Do d& st dung, vién nén va vién nang 1a cac dang liéu don vi diing qua dudng
miéng thuan ti€n nhét, trong truong hop nady, rd rang la cac chét mang dugc dung dang
ran dugc st dung. Pbi v6i duge phdm ding ngoai dudng tidu hod, chit mang thuong
bao gdbm nudc vo trung, it nhit 1a chiém mot phan 16n, mic du cc thanh phan khéc,
chéng han dé trg tan, c6 thé duogc dua vao. Dung dich tiém c6 thé duoc bao ché, trong do
chit mang bao gdm dung dich nudc mubi, dung dich glucoza hodc hdn hgp gbm dung
dich nuéc mudi va glucoza. Hon dich tiém ciing c¢6 thé dugc bao ché, trong truong hop
nay, cac chét mang dang 16ng thich hop, chét tao hdn dich va céc chét tuong tu co thé
dugc st dung. Ngoai ra, dugc phém dung ngoai dudng ti€u hod cling bao gém duoc
phim dang rén d& chuyén ho4 thanh dwoc phdm dang 16ng mdt thoi gian ngén trude khi
st dung. Trong duogc phadm thich hop dé dung duéi da, chét mang tuy y bao gém chét
ting thAm va/hodc chit thAm w6t thich hop, tuy y phbi hop véi cac chét phu gia thich
hop c6 tinh chét bat ky v6i ty 16 nhé, cac chat phu gia nay phai khong giy téc dung c6
hai déng ké trén da. Céc chét phu gia nay c6 thé tao diéu kién thuan loi cho viéc sir dung
trén da va/hogic c¢6 thé 1a hiru ich dé bao ché dwoc phdm mong mubn. Cac duge phim
nay co thé duoc str dung theo nhiéu cach khac nhau, vi du st dung duéi dang miéng dan
trén da, thudc chdm, hodc duéi dang thubc ma. Hop chét theo sang ché cling c6 thé duoc
sir dung bang cach xdng hodc phut theo cac phuong phép va cong thac duge dung trong
linh vuc nay dé dung thudc theo cach niy. Theo d6, néi chung hop chét theo sang ché c6
thé duogc st dung cho phdi du6i dang dung dich, hdn dich hodc bot khd. He bit ky dugce
phat trién dé phan phéi dung dich, hdn dich hodc bt khod bang cach xdng hozc phut qua

miéng hodc miii déu thich hop dé st dung hop chét theo sang ché.

DPé hd trg viée hoa tan hop chét c6 cong thuc (I), cac thanh phén thich hop, vi du

xyclodextrin, c6 thé duge dwa vao dugc phim theo sang ché. C4c xyclodextrin thich hgp
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1a a-, B-, y-xyclodextrin hodc ete va ete hdn hop cua ching, trong d6 mot hodc nhiéu
nhém hydroxy trong don vi anhydroglucoza cta xyclodextrin dugc thé bing Cisalkyl,
cu thé 12 metyl, etyl hodc isopropyl, vi du B-CD duoc metyl hod ngiu nhién; hydroxyCi.
salkyl, cu thé 1a hydroxyetyl, hydroxy-propyl hogic hydroxybutyl; carboxyCi-salkyl, cu
th8 1a carboxymetyl hodc carboxy-etyl; Ci.salkylcarbonyl, cu thé 1a axetyl. Puoc dic
biét quan tAm lam chét tao phtrc va/hodc chét gy tan 1a B-CD, B-CD dugc metyl hod
ngdu nhién, 2,6-dimetyl-p-CD, 2-hydroxyetyl-B-CD, 2-hydroxyetyl-B-CD, 2-
hydroxypropyl-B-CD va (2-carboxymetoxy)propyl-8-CD, dac biét la 2-hydroxypropyl-
B-CD (2-HP-B-CD).

Thuét ngit “ete hdn hop” duoc diung dé chi cac din xuét xyclodextrin, trong d6 it
nh4t hai nhém hydroxy xyclodextrin dugc ete hod bing cic nhém khac nhau nhu

hydroxy-propyl va hydroxyetyl ching han.

Muc thé mol (molar substitution — M.S.) trung binh dugc st dung 1am sb do sb
mol trung binh cta cac don vi alkoxy trong mdi mol anhydroglucoza. Mitc thé trung
binh (D.S.) dugc ding dé chi sé nhém hydroxyl dugc thé trung binh trong mdi don vi
anhydroglucoza. Gia tri M..S. va D.S. ¢6 thé xéc dinh dugc bang cac k¥ thuat phan tich
khac nhau, nhu cdng hudng tir (nuclear magnetic resonance —nmR), phé khéi (mass
spectrometry — MS) va phd hdng ngoai (infrared spectroscopy — IR). Tuy thudc vao k¥
thuat dugce st dung, c6 thé thu duoc cac gid tri hoi khéc nhau dbi v6i mot dan xudt
xyclodextrin nhét dinh. Tét hon néu khi dugc do bing phuong phap phd khéi, M.S. nim
trong khoang tir 0,125 dén 10 va D.S. nim trong khoang tr 0,125 dén 3.

Duoc pham thich hop khéc dé st dung qua dudng miéng hodc dudng truc trang
bao gbm dugc pham dang hat 13 thé phan tan rén chira hop chét ¢6 cong thirc (I) va mot
hodc nhiu polyme tan trong nudc duge dung thich hgp.

Nhu dugc st dung & day, thuit ngie “thé phén tan rén” duogc dung dé chi hé &
trang thai rin (nguoc véi trang théi 16ng hodc khi) chua it nhit hai thanh phan, trong

treong hgp nay la hop chét c6 cong thirc (I) va polyme tan trong nudc, trong d6 mot
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thanh phin dwoc phan tan hiu nhw ddng déu khip thanh phan hodc céc thanh phén con
lai (trong trudng hop nay, cac chit bao ché duoc dung bd sung, thudng da biét trong linh
vuc ndy, nhu chét hoa déo, chit bao quan va céac chét twong tu, dugc st dung). Néu thé
phan tan ndy chtra cdc thanh phan sao cho hé nay 1a hoan toan ddng déu hoic dong nhét
vé mit hod hoc va vat ly hodc bao gém mot pha nhu dugce dinh nghia trong nhiét dong
hoc, thi thé phéan tan rén nay s& dugc goi 1a “dung dich rén”. Dung dich rén 1a hé vat ly
duoc wu tién do cac thanh phéan trong d6 thuong dé tao ra do sinh kha dung d6i véi co
quan ma ching duoc st dung. Uu diém nay hén c6 thé dugc giai thich béi thuc té 1a
dung dich rén nay c6 thé d& dang tao ra dung dich 16ng khi tiép xtc véi méi truong 1ong
nhu dich da day-rudt. Tinh trang dé dang hoa tan nay it nhit mot phén c6 thé duge quy
cho thuc t& 13 ning luong cin thiét dé hoa tan cic thanh phan tir dung dich rén 1a nhd
hon so v6i ning luong cin thiét dé hoa tan céc thanh phan tir pha ran dang tinh thé hoic

vi tinh thé.

Thuat ngit “thé phén tan rin” ciing bao gdbm cic thé phan tan it ddng nhit hon so
v6i dung dich rin. Cac thé phén tin nay khong hoan toan dbng déu vé mat hod hoc va
vét ly hodc chira nhidu hon mot pha. Vi dy, thuét ngit “th& phan tan ran” ciing dugc
dung dé chi hé co6 cac ving hodc ving nho, trong d6 hop chét ¢6 cobng thic (I) dang vo
dinh hinh, vi tinh thé hozc tinh thé, hoic polyme tan trong nudc dang vo dinh hinh, vi
tinh th8 hodc tinh thé, hodc ca hai thanh phan nay, duoc phan tan hdu nhu dong déu
trong mot pha khéac chira polyme tan trong nuéc, hodc hop chit c6 cong thae (I), hodc
dung dich rin chtra hop chét c6 cong thire (I) va polyme tan trong nuwde. Céc ving nay la
ving nim bén trong thé phan tan rén dugc danh ddu phén biét bing mot dic tinh vat ly
nhét dinh, ¢6 kich thudc nhé, va duge phin bd ddng déu va ngiu nhién trong toan b thé

phén tan ran.

C6 nhiéu k¥ thuat khac nhau dé bao ché thé phan tan rin bao gbm 1am néng chay

— ép dim, phun — sdy va hoa tan — 1am bay hoi.

Quy trinh hoa tan — lam bay hoi bao gbm cac buéc sau:
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a) hoa tan hop chit c6 cong thire (I) va polyme tan trong nudc trong dung mdi thich hop,
tuy v & nhiét do gia ting;

b) gia nhiét dung dich thu dugc trong budc a), tuy y trong chan khéng, cho dén khi dung
moi dugc lam bay hoi. Dung dich nay cling c¢6 thé duoc rét 1én mot bé mit rong dé tao
thanh mang mdng va lam bay hoi dung mdi ra khoi do.

Trong k§ thuét phun — siy, hai thanh phan nay cling duge hoa tan trong dung mdi
thich hop, tiép d6 phun dung dich thu dwgc qua voi phun cia thiét bi phun — sy, sau d6
lam bay hoi dung moi tlr cac giot nhd thu dugce ¢ nhiét do gia tang.

K§ thuat duoc wu tién dé bao ché thé phén tan ran 13 quy trinh 1am néng chay —
ép dun bao gdm céc bude sau:

a) tron hop chét ¢ cong thirc (I) va polyme tan trong nude thich hop,

b) tuy ¥ tron cac chit phu gia véi hdn hop thu dugc;

¢) gia nhiét va tron hdn hop thu dugce cho dén khi thu duge hdn hop néng chay dong
nhét;

d) ép hdn hgp néng chay thu duge qua mot hodc nhiéu voi phun; va

e) 1am nguoi hon hop néng chay cho dén khi ho4 ran.

Thuét ngit “néng chay” can duge hiéu theo nghia rong. C4c thuat ngir nay khong
chi ¢6 nghia 12 su thay ddi tir trang thai rin sang trang thai 16ng, ma con dugc ding dé
chi tinh trang chuyén hoa sang trang thai thuy tinh hodc trang thai cao su, va trong d6
mdt thanh phan trong hén hop c6 thé dugc phéi hop hau nhu dong nhét vao thanh phan
con lai. Trong cac truong hgp dic biét, mot thanh phén s& néng chay va (cac) thanh
phén coOn lai s& hoa tan trong thanh phﬁn néng chay nay, nho d6 tao thanh dung dich, khi
ngudi dung dich nay co thé tao ra dung dich rén ¢6 cac dic tinh hoa tan hitu ich.

Sau khi bao ché thé phan tan rin nhu duge mo ta trén day, san pham thu dugc tuy

y ¢6 thé dugce nghién va ray.
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Séan phém thé phan tan rin c6 thé duogc nghién thanh hat ¢6 c¢& hat nhé hon

600pm, t&t hon néu nho hon 400um va t6t nhat néu nhé hon 125um.

Sau d6, cac hat bao ché dugc nhu mo ta trén day ¢ thé dugc bao ché theo cac k§

thuét thong thuong thanh dwgce phidm dang lidu nhu vién nén va vién nang.

Cén hiéu ring chuyén gia trong linh vuc ndy c6 thé t8i wu hoa céc thong sb clia
k¥ thudt bao ché thé phan tan rin dugc md ta trén day nhu dung moi, nhiét do xtr ly, loai
thiét bi dugc st dung, tdc do phun — sy, tdc do nap lidu trong thiét bi lam néng chay —

ép dun thich hop nhét.

Polyme tan trong nudc trong cac hat 1a cdc polymer c6 do nhot biéu kién khi hoa
tan & 20°C trong dung dich nudc véi ndéng dd 2% (trong luong/thé tich (w/v)), nim
trong khoang tir 1 dén 5000mPa.s, t6t hon 1a nam trong khoang tir 1 dén 700mPa.s, va
t6t nhat 12 nim trong khoang tir 1 dén 100mPa.s. Vi dy, c4c polyme tan trong nudc thich
hop gdm alkylxenluloza, hydroxyalkylxenluloza, hydroxyalkyl alkylxenluloza,
carboxyalkylxenluloza, mubi kim loai kiém cua carboxyalkylxenluloza,
carboxyalkylalkylxenluloza, este ciia carboxyalkylxenluloza, tinh bdt, pectin, din xuét
chitin, di-, oligo- va polysacarit nhu trehaloza, axit alginic hodc mudi kim loai kiém va
mudi amoni ctia nd, caragenan, galactomanan, tragacanth, aga, gdbm arabic, gdm guar va
gdm xanthan, axit polyacrylic va mudi cta né, axit polymetacrylic va mubi ciia no,
copolyme metacrylat, rugu polyvinylic, polyvinylpyrolidon, copolyme cua
polyvinylpyrolidon v6i vinyl axetat, hdn hop gdm rwou polyvinylic va
polyvinylpyrolidon, polyalkylen oxit va copolyme ctia etylen oxit va propylen oxit. Cac
polyme tan trong nuéc dugc uu tién 1a hydroxypropyl metylxenluloza.

Ngoai ra, mot hodc nhiéu xyclodextrin c¢6 thé duoc stir dung lam polyme tan trong
nuée dé& bao ché hat néu trén nhu dugc md ta trong Cong bb don quéc té s6 WO
97/18839. Céc xyclodextrin ndy gdm xyclodextrin khong dugc thé va duoc thé dugc
dung da biét trong linh vuc nay, cu thé hon 12 céc a-, B- hodc y-xyclodextrin hodc dan

xuat dugc dung cua chung.
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Céc xyclodextrin dugc thé c6 thé dugc st dung dé bao ché hat néu trén bao gdbm
cac polyeter dugec mo ta trong patent My $6 3,459,731. Cac xyclodextrin dugc thé khac
1a cac ete trong d6 hydro ctia mgt hodc nhiéu nhém hydroxy xyclodextrin dugc thay thé
bang Cisalkyl, hydroxyCi.salkyl, carboxy-Ci.salkyl hodc Ci.salkyloxycarbonylCi-salkyl
hoic ete hdn hop cua chung. Cu thé, cac xyclodextrin dugc thé nhu vay 1a cac ete trong
d6 hydro ctia mdt hodc nhiéu nhém hydroxy xyclodextrin dugc thay thé bang Cisalkyl,
hydroxyCz.4alkyl hodc carboxyCioalkyl hodc cu thé hon la bing metyl, etyl,
hydroxyetyl, hydroxypropyl, hydroxybutyl, carboxymetyl hodc carboxyetyl.

Dic biét hitu ich 1a B-xyclodextrin ete, vi du dimetyl-B-xyclodextrin nhu dugc
mo ta trong tai liéu: Drugs of the Future, Vol. 9, No. 8, trang 577-578 cuia M. Nogradi
(1984) va polyete, vi du hydroxypropyl B-xyclodextrin va hydroxyetyl B-xyclodextrin.
Mot alkyl ete nhu vay c6 thé 1a metyl ete c6 mirc thé ndm trong khoang tir 0,125 dén 3,
vi du ndm trong khoang tir 0,3 dén 2. Mét hydroxypropyl xyclodextrin nhu vdy ching
han c6 thé dugc tao ra tir phan Umg gifta B-xyclodextrin va propylen oxit va c6 thé c6 gia

tri MS ndm trong khoang tir 0,125 dén 10, vi du nim trong khoang tir 0,3 dén 3.
MOot loai xyclodextrin dugce thé khac 1a sulfobutylxyclodextrin.

Ty 18 gitta hop chét c6 cong thic (I) va polyme tan trong nudc co thé thay do6i
trong khoang rong. Vi du, c¢6 thé st dung ty 1& nim trong khoang tir 1/100 dén 100/1. Ty
1€ thich hop gitta hop chét c¢6 cong thie (I) va xyclodextrin nam trong khoang tr 1/10
dn 10/1. Ty 1¢ thich hop hon ndm trong khoang tir 1/5 dén 5/1.

C6 thé thuan tién hon néu bao ché hop chét c6 cong thirc (I) dudi dang hat nano
chira chét cai bién bé& mat dugce hip phu trén bé mit cla chung véi lugng du dé duy tri
¢ hat trung binh httu hiéu nhé hon 1000nm. Cac chét cai bién bé mit hitu ich dugc théy
1a bao gdm céc chat cai bién bé& mit c6 kha ning bam dinh vat ly vai bé mit cia hop
chét ¢6 cong thtc (I) nhung khong lién két hoa hoc v6i hop chit nay. Tét hon néu cac
chét cai bién bé mit thich hop c6 thé dugc chon tir cac ta duoc dugc dung hiru co va vo

co da biét. T4 dugc nay bao gdm cac polyme khic nhau, oligome c6 phéan tir lwong thap,
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c4c san pham tuy nhién va chat hoat dong bé mat. Cac chat cai bién bé mit duoc wu tién

bao gbém cac chét hoat ddng bé mit khong dién ly va anion.

Mot phuong phép thich hop khac nita dé bao ché hop chit c6 cong thue (I), 1a
dugc phim trong d6 hop chét ¢6 cong thire (I) duge dua vao polyme wa nudc va bao hdn
hop nay dudi dang mang bao lén nhiéu hat nhd, nhd d6 tao ra dugc phém thun tién dé

san xuat va thich hop dé bao ché dugc phim dang liéu ding qua dudng miéng.

Céc hat nay chtra nhan hinh tron hodc hinh cdu & gitta, mang bao chtra polyme ua

nude va hop chét c6 cong thire (I) va tuy v ¢6 16p bao kin.

C6 nhiéu nguyén liéu thich hgp d€ st dung lam nhan trong hat néu trén, véi diéu
kién nguyén liéu nay phai 1a dugc dung va co kich thuée va d chic thich hop. Céc vi
du vé€ nguyén liéu nay la polyme, chat vd co, chat hitu co, va sacarit va dan xut cia

chung.

Dic biét ¢6 loi néu bao ché cac duge phém néu trén dudi dang liéu don vi dé dé
st dung va tao ra dugc lidu luong dﬁ“)ng déu. Nhu dugce st dung & day, dang liéu don vi
dugc ding dé chi cac don vi riéng 18 vé& mit vat ly thich hgp lam lidu don vi, mdi don vi
chtra hoat chét voi luong dinh trude dugce tinh todn dé tao ra tac dung diéu tri mong
mubn, phéi hop véi chit mang duge dung can thiét. Cac vi du vé dang lidu don vi nhu
vay la vién nén (bao gém vién nén cé khia hodc dugc bao), vién nang, vién tron, goi bot,
dang banh, thudc dan, dung dich hodc hdn dich tiém va cac dang twong tu, va cic dang

chira da li€u riéng r€ cia chung.

Chuyén gia trong linh vuc didu tri bénh nhidm HIV c¢6 thé xac dinh luong hitu
hiéu hing ngay tir cac két qua thir nghiém dugc mo ta & day. Noi chung, theo du tinh,
lwong hitu hiéu hing ngdy c¢6 thé nim trong khoang tir 0,01mg/kg dén 50mg/kg thé
trong, tot hon nita 12 ndm trong khoang tir 0,1mg/kg dén 10mg/kg thé trong. C6 thé thich
hop néu sir dung lidu cln thiét dudi dang hali, ba, bbn hodic nhiéu phéan liéu tai cac thoi

diém thich hop trong ngdy. Cdc phan lidu nay c6 thé dugc bao ché duéi dang liéu don vi
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chira hoat chit v&i lugng nim trong khoang tir 1 dén 1000mg, va cu thé 1a tir 5 dén

200mg trong mdi dang liéu don vi chéng han.

Nhu d3 duge chuyén gia trong linh vuc nay biét 13, liéu chinh x4c va tn suét
dung thude phu thudc vao hop chét ¢c6 cong thirc (I) cu thé duoc st dung, bénh cu thé
duge diéu tri, mtc do nghiém trong cta bénh dugc diéu tri, tudi tac, thé trong va tinh
trang thé chét chung cia bénh nhan cu thé ciing nhu thubc khac ma bénh nhan nay c6
thé dang st dung. Hon nita, 1& rang 1 lugng hiru hiu hing ngdy c6 thé dugc giam
xuéng hoic ting 1én tuy thudc vao mirc d§ dap tng cuia bénh nhan dugc diéu tri va/hoic
tuy thudc vao sy danh gia cta bac s§ ké don hop chét theo sang ché. Do d6, lugng hitu
hiéu hing ngay trong khoang néu trén chi mang tinh chi dan va khong nham lam gi6i

han pham vi hay irng dung cua sang ché.

Hop chit c6 cong thirc (I) theo sédng ché ¢ thé duogc st dung riéng ré hodc phdi
hop véi cac chit diéu tri khéc, nhu chét khang virut, chét khéang sinh, chit diéu bién
mién dich ho#ic vacxin dé diéu tri bénh nhidm virut. Chiing cling c6 thé duoc st dung
riéng r& hodc phbi hop véi cac chét phong bénh khic dung dé phong ngira bénh nhiém
virut. Hop chét theo sang ché ¢6 thé dugce st dung trong vacxin va cdc phuong phép
nhidm bao vé dbi teong chbng lai bénh nhiém virut trong mot khoang thoi gian dai. Hop
chit nay c6 thé dugc st dung trong vacxin nhu vy & dang riéng r& hodc cing vdi cac
hop chét khac theo séng ché hodic cung véi chit khang virut khac theo cach thich hop
v6i viée sit dung chét trc ché transcriptaza ngugc thong thuong trong vacxin. Theo do,
hop chit theo sing ché ¢6 thé dugc phdi hop véi cac chét phu trg dugc dung thudng
dung trong vacxin va dugc sit dung véi lugng c6 tdc dung phong ngua @8 bao vé doi

tuong chéng lai bénh nhiém HIV trong mot khoang thoi gian dai.

Ngoai ra, hdn hgp gbém hop chét khang retrovirut va hop chét c6 cong thic (I) c6
thé dugc st dung lam thudc. Theo d6, sang ché cling dé cap dén san phém chira (a) mot
hop chét c6 cong thie (1), va (b) mdt hop chét khéang retrovirut khac, dudi dang duoc
phim phéi hop dé str dung ddng thoi, riéng r& hodc ké tiép trong liéu phép khang HIV.

Céc thudc khac nhau c6 thé duoc phdi hop trong mot dugce phim don nhét ciing véi cac
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chit mang dugc dung. Cac hop chit khang retrovirut khac nay c6 thé 1a hop chét khang
retrovirut dd biét nhu suramin, pentamidin, thymopentin, castanospermin, dextran
(dextran sulfat), foscarnet-natri (trinatri phosphono format); chét trc ché transcriptaza
ngugc nucleosit, vi du zidovudin (3’-azido-3’-deoxythymidin, AZT), didanosin (2’,3’-
dideoxyinosin; ddI), zalxitabin (dideoxyxytidin, ddC) hodc lamivudin (2°-3’-dideoxy-3’-
thiaxytidin, 3TC), stavudin (2’,3’-didehydro-3’-deoxythymidin, d4T), abacavir va cac
chét twong tu; chit (rc ché transcriptaza nguwgc khong nucleosit, nhu nevirapin (11-
xyclopropyl-5,11-dihydro-4-metyl-6H-dipyrido[3,2-b :  2°,3’-¢][1,4]diazepin-6-on),
efavirenz, delavirdin, TMC-120, TMC-125 va cac chét tuong tu; chit wc ché
transcriptaza ngugc phosphonat, vi du tenofovir va céac chét tuwong tw; hop chét loai
TIBO (tetrahydro-imidazo[4,5,1-jk][1,4]-benzodiazepin-2(1H)-on va thion), vi du (S)-8-
clo-4,5,6,7-tetrahydro-5-metyl-6-(3-metyl-2-butenyl)-imidazo-[4,5,1-

jk][1,4]benzodiazepin-2(1H)-thion; hgp chit loai a-APA (a-anilino phenyl axetamit), vi
du o-[(2-nitrophenyl)amino]-2,6-diclobenzen-axetamit va cac chét twong tu; chét wc ché
protein hoat ho4 trans, nhu chét tc ché TAT, vi du RO-5-3335, hoic chéit @rc ché REV,
va cac chét tuong tu; chit @c ché proteaza, vi du indinavir, ritonavir, saquinavir,
lopinavir (ABT-378), nelfinavir, amprenavir, TMC-126, BMS-232632, VX-175 va céac
chét tuong tu; chét Grc ché dung hop, vi du T-20, T-1249 va cac chét tuong tu; chit dbi
khéng thu thé CXCR4, vi du AMD-3100 va cac chét tuong tu; chét wc ché integraza cua
virut; chét @c ché transcriptaza ngugc twong tu nucleotit, vi du tenofovir va céac chat

tuong tu; chét tc ché ribonucleotit reductaza, vi du hydroxyure va cac chét tuong tu.

Béng cach st dung hop chét theo sang ché cing véi chit khang virut khac nhim
dén céac qua trinh khac nhau trong vong doi cla virut, téc dung didu tri ciia cac hop chit
nay c6 thé dugc ting cudong. Cac liéu phap td hop nhu duoc mo ta trén day tao ra tac
dung hiép ddng trong viéc e ché qué trinh sao chép cia HIV do ting thanh phén trong
t6 hop nay gay tac dung trén mot vi tri khac nhau trong qué trinh sao chép cua HIV.
Viée st dung cac td hop nhu vay c6 thé gitp lam giam lidu cén thiét dé tao ra tac dung

didu tri hodc phong ngira mong mudn ctia mot chét khang retrovirut thong thudng nhét
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dinh so v&i khi chit nay duoc st dung dudi dang liéu phap don. Céc t6 hop nay ciling c6
thé gitip lam giam hoic loai bé c4c tic dung phu ciia liéu phap khéng retrovirut don nhét
thong thuong, trong khi khong can tré hoat tinh khang virut cia cac chat nay. Cac to hop
ndy con gitip lam giam kha ning khang lai cac lidu phap st dung mot chit don nhit,
trong khi cling 1am giam ddc tinh c¢6 lién quan bét ky dén muc t6i thidu. Cac & hop nay
ciing c6 thé 1am tang hiéu luc cta chét thong thuong ma khong lam ting ddc tinh co lién

quan.

Hop chit theo sang ché ciing c6 thé duoc sir dung phdi hop véi chit didu bién
mién dich, vi du levamisol, bropirimin, khang thé khang alpha interferon ctia ngudi,
interferon alpha, interleukin 2, methionin enkephalin, dietyldithiocarbamat, yéu td hoai
tr khdi u, naltrexon va cac chét tuong tu; chét khéang sinh, vi du pentamidin isethiorat va
cac chit twong tu; chdt giy tiét axetylcholin, vi du tacrin, rivastigmin, donepezil,
galantamin va céc chét twong tu; chit phong bé kénhnmDA, vi du memantin, dé phong
ngtra hodc chéng lai bénh nhiém, va cac bénh hodc triéu chimg cia bénh lién quan dén
bénh nhiém HIV, nhu bénh AIDS va ARC, vi du bénh sa st tri tué. Hop chét co cong
thirc (I) cling c6 thé dugc phdi hop voi mot hop chét c6 cong thire (I) khac.

Mic di sang ché chi tap trung vao viée sit dung hop chit theo sang ché @é phong
ngira hodc didu tri bénh nhim HIV, song hop chét theo sang ché ciling c6 thé duge st
dung 1am chét tc ché céc virut khéc, tuy thudc vao transcriptaza nguge twong tu cho cac
qué trinh bit budc s&dién ra trong vong doi ctia ching.

Vi du thwe hién sang ché

Céc vi du dudi diy dugc ding d& minh hoa cho séang ché.
Phén thtr nghiém

Trong phén dudi diy, “DMF” dugc ding dé chi N,N-dimetylformamid, “DIPE”
dwoc ding dé chi diisopropyl ete, “THF” dugc dung dé chi tetrahydrofuran, “DMA”

dugc dung dé chi N,N-dimetylaxetamit, “DMSO” dugc dung dé chi dimetylsulfoxit,
“DME” dugc dung dé chi dimetyl ete, “EtOAc” dugc dung dé chi etylaxetat, “EDCI”
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dugc ding dé chi  N’-(etylcacbonimidoyl)-N,N-dimetyl-1,3-propandiamin.

A. Didu ché cac hop chét trung gian
Vidu Al

a) Diéu ché hop chit trung gian 1

N/ o
/

Thém nhé giot nBuLi (0,012mol) & nhiét do -70°C vao hdn hop gdm N’-(4-
bromo-2,6-dimetylphenyl)-N,N-dimetylmetanimidamit (0,0078mol) trong THF (20ml)
du6i dong Na. Khudy hdn hop thu duge & -30°C trong 30 pht, tiép d6 1am lanh dén -
70°C. Thém nhé giot hdn hop gdbm DMEF (0,078mol) trong THF (30ml) vao. Khudy hdn
hop thu dugc & -70°C trong 2 gio, tiép do tdng nhiét do dén 0°C, rot vao HaO va chiét
bang etyl axetat. Lép hitu co dugce tach ra, lam khd (MgSOs), loc va dung méi duge lam

bay hoi. Thu dugc: 1,8g hop chit trung gian 1.

b) Diéu ché hop chét trung gian 2

Lam lanh hdn hop gdm dietyl (xyanometyl)phosphonat (0,0037mol) trong THF
(10ml) dén 5°C du6i dong Na. Thém timg phan kali tert.-butoxit (0,0037mol) vao.
Khudy hdn hop thu duge & 5°C trong 30 phut, tiép d6 khudy ¢ nhiét @6 trong phong
trong 30 phtt. Thém hdn hop gdm hop chit trung gian 1 (0,0024mol) trong THF (10ml)
vao. Khudy h8n hop thu duoc & nhiét do trong phong trong 1 gio, tiép d6 rot vao H20 va
chiét bang CH>Clp. Lép hitu co dugc tach ra, lam khd (MgSOs), loc va dung mdi duoc
lam bay hoi. Thu duge: 0,82g (100%) hop chét trung gian 2.
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¢) bidu ché hop chét trung gian 3 va hop chét trung gian 22
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H O O\/
F s
NH, NH,
Hop chét trung gian 3 Hop chét trung gian 22

Khudy hdn hop gém hop chit trung gian 2 (0,059mol) va ZnClz (0,299mol) trong
etanol (150ml) va hoi luu trong 24 gio, tiép d6 rét vao dung dich K2CO3 (10% trong
nuée) va chiét bang CH>Cly. Lép hitu co dugce tach ra, lam khd (MgSOa4), loc va dung
mdi duoc 1am bay hoi. Phin cin (9g) dugc két tinh tir DIPE. Chét két tia duoc loc ra va
1am kho. Thu duge: 0,8g (6%) hop chat trung gian 22. Dich loc dugc cd va tai két tinh tir
DIPE dé thu dugc 6g hop chét trung gian 3.

Theo cach khéac, hop chét trung gian 3 ciing duge diéu ché theo cach dudi day:

Thém 63,8g natri axetat vao dung dich choa 159g 4-ijodo-2,6-dimetyl-
benzenamin. Gitt hdn hop phan tng trong moi trudng nito. Thém 7g paladi trén than
(Pd/C 10 %) da dugc 1am 4m va 64,4ml acrylonitril vao. Pun néng hdn hop phén tGng
dén 130°C va khudy qua dém. Sau khi 1am ngudi dén nhiét do trong phong, thém 0,5 lit
toluen va 0,5 lit N,N-dimetylaxetamit vao. Loc hon hop phan tng qua Dicalite va rira
dich loc bang 0,51 lit toluen. Thém nuéce (6 lit) vao hdn hop két hop khudy 30 phut nay.
Céc 16p dugc tach ra. Thém 1 lit toluen vao 16p nudce va khuéy hdn hop thu duge trong
30 phut. Cac 16p lai duge tach ra. Céc 16p hiru co tach ra dugc gop lai va dung méi dugc

1am bay hoi @& thu dugc 123g hop chét trung gian 3.

Hop chit trung gian 3 dugc chuyén hoa thanh mudi voi axit clohydric ctia né nhu sau:
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Thém 1,25 lit diisopropyl ete vao hdn hop gdm 123g hop chit trung gian 3 trong
630ml etanol. Gitt hdn hop phan tmg trong mdi trudng nito. Pun néng hén hop phan
tng dén 60°C va khudy trong 30 phtt. Thém 120ml dung dich axit clohydric 6N trong 2-
propanol vao va khudy hdn hop thu dugc trong trong 30 phut. Sau khi lam ngudi dén
nhiét do trong phong, hdn hop phan tng dugce loc va ph??m cin duogc ria br?mg 100ml 2-
propanol. Lam kho phan cin thu duge dudi ap sudt giam & nhiét dd 50°C. Thu dugc:

103g (77%) mudi véi axit clohydric (1:1) ctia hop chét trung gian 3.
Hop chét trung gian 3 (E) dugc didu ché nhu sau:

x) Diéu ché hop chét trung gian 3a (E)

CH=CH-C(=0)-NH,

NH,

Hop chét trung gian 3a (E)

Hoa tan 2,00g (10,0mol) 4-bromo-2,6-dimetylanilin, 1,07g (1,5 duong lugng)
acrylamit, 224mg (0,1 dwong lugng) Pd(OAc),, 609mg (0,2 duong lugng) tris(2-
metylphenyl)phosphin va 1,52g N,N-dietyletanamin trong 10ml axetonitril kho. Suc N2
vao hén hop thu duge trong 20 phut va khudy qua d&m & 70°C. Pha lodng hdn hop thu
dugc bang 150ml metylen clorua, rira bang dung dich NaHCO;3 bdo hoa trong nudc, lam
khé (NaCl bo hoa, NazSO4) va loc. Lam bay hoi dung méi va khudy phan cin trong
diisopropyl ete, rdi loc. Thu dugc: 1,51g (79,5%) hop chét trung gian 3a (E).

y) Diéu ché hop chét trung gian 3 (E)
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CH=CH-CN

NH,

Hop chét trung gian 3 (E)

Lam lanh POCl; (3ml) dén 0°C va thém 500mg (2,63mmol) hop chét trung gian
3a (E) vao. Sau thoi gian 30 phut, bdn 1am lanh duoc 1dy ra va khudy hdn hop thu dugc
qua dém & nhiét d6 20°C. Thém nhé giot hdn hop thu duge vao 150ml diisopropyl ete
trong khi khudy manh. Chét két tia dugc loc va rira bang diisopropyl ete. Cho phén cin
vao 100ml etyl axetat/100ml dung dich NaHCO3 bao hoa trong nu¢c va khudy. Lép etyl
axetat dugce tach ra, lam kho (NaCl bdo hoa, NaxSO4) va loc. Dung mdi dugc lam bay

hoi. Thu duoc: 380mg (84%) hop chit trung gian 3 (E).

d) Didu ché hop chét trung gian 4

H2N Br

N=0O
¢

Khudy hén hop gém 4-bromo-2,6-dimetylbenzenamin (0,024mol) trong H2SO4
(30ml) & -5°C. Thém tir ttr KNO3 (0,024mol) vao. Khudy hdn hop thu duoc & -5°C trong
30 phat, rot vao H2O va chiét bang etyl axetat. Lép hitu co duge rira bang H>0, tach ra,
lam kho (MgSOs), loc va dung moi duge lam bay hoi. Phén cin (0,058¢g, 95%) duogc tinh
ché bing phuwong phéap sdc ky cot trén silicagel (dung mdi rira giai: xyclohexan/etyl
axetat; ty 1€ 70/30; 15-40um). Céac phén doan tinh khiét dwoc thu hdi va dung moi duoc
lam bay hoi. Thu dugc: 4,1g hop chét trung gian 4.

Vidy AlA
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Diéu ché hop chit trung gian 28

OO~

cl
NH,

Thém 1-clo-pyrolidin-2,5-dion (0,032mol) & nhiét d6 60°C vao hdn hop gdm este
etyl cla axit 4-amino-3-metyl-benzoic [CAS 40800-65-5] (0,029mol) trong CH3CN (50
ml). Khudy hén hop thu duoc va tién hanh hdi lvu cham. Thém K>COs3 10% vao. Chiét
hdn hop thu duoc bang CH,Cly. Lép hitu co duge lam bay hoi. Phan cin (6,6g) duoc
tinh ché bing phuong phip sic ky cOt trén silicagel (dung mdi ria giai:
xyclohexan/EtOAc véi ty 16 85/15; 15-40pum). Céc phan doan tinh khiét dwgc thu hdi va
dung mdi dugc lam bay hoi. Thu duge: 5,2g hop chit trung gian 28 (84%).

Vidu A2

Khudy hdn hop gbém 4-[(1,4-dihydro-4-oxo-2-pyrimidinyl)amino]-benzonitril
(0,12mol) trong POCl3 (90ml) va hdi lvu trong mdi trudng Argon trong 20 phut. Rot
hén hop phan tng tir tir 1én 750ml nude da/nude, va chét rin duge tich ra bang cach loc.
Chét rin nay duoc tao huyén phu trong 500ml nude, va diéu chinh do pH cta huyén phu
thu dugc dén trung tinh bang cach thém dung dich NaOH 20% vao. Chét rén lai dugc
tach ra bing cach loc, tao huyén phi trong 200ml 2-propanon, va thém 1000ml CH2Cl
vdo. Pun néng hdn hop thu dugc cho dén khi toan bo chit rin hoa tan. Sau khi lam
ngudi dén nhiét do trong phong, 16p nude dugc tach ra va 16p hitu co duge lam kho.
Trong khi loai bo chit 1am kho béng cach loc, chét rén mau tréng s€ tao ra trong dich
loc. Lam lanh thém dich loc trong tu lanh, rdi loc dé thu duoc 21,38g (77,2%) 4-[(4-clo-
2-pyrimidinyl)amino]benzonitril (hgp chét trung gian 5).

Vidu A3

a) Didu ché hop chét trung gian 6
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) OH
/

Thém nhé giot nBuLi (0,024mol) & nhiét dd -70°C vao hdn hop gém N’-(4-
bromo-2,6-dimetylphenyl)-N,N-dimetylmetanimidamit (0,0157mol) trong THF (50ml)
du6i dong N. Khudy hén hop thu duge & -30°C trong 30 phut, roi 1am lanh dén -70°C.
Thém dung dich chtra 2-metylpropanal (0,055mol) trong THF (50ml) vao. Khudy hdn
hop thu duge & nhiét do -70°C trong 2 gid, rdi ting nhiét do dén 0°C, rét vao HaO va
chiét bing CH,Clo. L6p hitu co dugc tach ra, lam kho (MgSOs), loc va dung méi duoc
1am bay hoi. Phin cin (6,7g) duogc tinh ché bang phuong phap sic ky cot trén silicagel
(dung mdi rira giai: CH2Cl,/CH30OH/NH4OH véi ty 1€ 95/5/0,5; 15-40um). Hai phan
doan dugc thu hdi va dung mdi duoc 1am bay hoi. Phan doan 1: thu duge 1,5g hop chit

trung gian 6 (38%).

b) Diéu ché hop chét trung gian 7

N/ o
/

Thém tris[2-(2-metoxyetoxy)etyl]amin (0,0193mol) & nhiét do trong phong vao
dung dich chira hop chit trung gian 6 (0,0048mol) trong CH>Cla (20ml). Thém ting
phin KMnO4 (0,0193mol) vio. Khudy hdn hop thu dugc & nhiét d trong phong qua
dém, tiép d6 loc qua Celite va rira bang CH2Cl,. Lép hitu co duge rira bang K>CO3 10%,
tach ra, 1am kho (MgSOa), loc va dung mdi duge lam bay hoi. Thu dugc: 1,2g (100%)
hop chét trung gian 7.

¢) Diéu ché hop chét trung gian 8
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H,N

\ 0

Khudy hdn hop gdm hop chit trung gian 7 (0,0043mol) va ZnClz (0,017mol)
trong etanol (20ml) va hdi luu qua dém, tiép d6 rot vao H,O va chiét bang
CH,Cly/CH30H. Lép hitu co dugce tach ra, lam kho (MgSOs), loc va dung mdi dugc lam
bay hoi. Thu dugc: 0,94g (82%) hop chét trung gian 8.

d-1) Didu ché hop chit trung gian 9

8~ K
Woqs;
SN

O

Khudy hdn hop gdm hop chét trung gian 8 (0,0049mol) va hop chét trung gian 5
(0,0025mol) & 150°C trong 2 gir va cho vao hdn hgp K2CO3 10%/CH>Cl/CH3OH. Lép
hitu co dugce tach ra, l1am kho (MgSQOs), loc va dung mdi duge lam bay hoi. Phin cin
(1,3g) duoc két tinh tir DIPE. Chét két tia dugc loc ra va lam kho. Lép nude cai duge
tinh ché bang phuong phép sic ky cot trén silicagel (dung méi rira gidi: CH2Clo/CH;OH
véi ty 1€ 98,5/1,5; 15-40um). Céc phan doan tinh khiét duge thu hdi va dung méi dugc
lam bay hoi. Thu dugc: 0,21g hop chét trung gian 9.

d-2) Didu ché hop chét trung gian 29

Cl
i A
HOYCLU
SN

O

4
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Khudy hdn hop gdm hop chét trung gian 28 (0,023mol) va hop chét trung gian 5
(didu ché dugc theo Vi du A2) (0,025mol) trong dung dich HCI 3N (10ml) & 105°C, sau
do6 tang nhiét do dén nhiét do trong phong va loc. Chét két tua duoc rua béng DIPE va

1am kho. Thu dwoc: 8,4g hop chét trung gian 29 (96%).

d-3) Pidu ché hop chéit trung gian 30

Cl “ H
N N
0 |
NG = %N

O

Khudy hdn hop gdm este etyl clia axit 4-amino-3-clo benzoic [CAS 82765-44-4]
(0,02mol) va hop chét trung gian 5 (diéu ché dugc theo Vi du A2) (0,0243mol) trong 1-
metyl-pyrolidin-2-on (40ml) & 180°C trong 2 gio, tiép d6 rét vao H2O va chiét ba lan
b%mg EtOAc (80ml). L6p hitu co dugc tach ra, 1am khd (MgSOa), loc va dung mdi duge
lam bay hoi. Phin cn (10g) dugc tinh ché bang phuong phap sic ky cdt trén silicagel
(dung mdi rira gidi: CH2Cl 100; 15-30pum). Hai phan doan dugc thu hdi va dung mai
duge lam bay hoi. Thu duge: 1,7g phan doan F1 va 1g phan doan F2. Cho F2 vao dietyl
ete. Chat két tua dugc loc ra va 1am kho. Thu duge: 0,95g hop chét trung gian 30 (12%).

e-1) Diéu ché hop chét trung gian 17

0. N N
ISoqe:
H N

O

Thém timg phan NaBHs (0,0001mol) & nhiét d 5°C vao hdn hop gdm hop chit
trung gian 9 (0,0001mol) trong etanol (7ml) dud¢i dong N, Khudy hdn hop thu dugc &

5°C trong 1 gio, rét 1én nude da va chiét bang CH,Clo. L6p hitu co duge tach ra, lam

-73-



31086

kho (MgSOs), loc, va dung moi duge lam bay hoi. Phin cin (0,1g) dugc két tinh tir
DIPE. Chét két tua dugc loc ra va 1am kho. Thu dugc: 0,044g hop chit trung gian 17,

e-2) Diéu ché hop chét trung gian 32

H
@) N N
T
I
H
Thém dung dich BuLi 1,6M (0,009mol) & -78°C vao hén hgp gbm

Y
| SN ) s
° (hop chat trung gian 31) (di€u ché duoc theo Vi du A4da)

(0,0029mol) trong THF (25ml) dudi dong No. Khudy hdn hgp thu duge & -78°C trong 10

)
N
O

phit, sau d6 ting nhiét do dén nhiét do trong phong va khudy trong 3 gid. Thém H.O
vao. Chiét hdn hop thu duoc bang CH2Clp. Lép hitu co duge tach ra, 1am kho (MgSOa),
loc, va dung moi dugc lam bay hoi. Phan cin (1,28g) dugc tinh ché bang phuong phép
séc ky cot trén silicagel (dung mdi rira giai: CH2Cly/CH;OH/NH4OH véi ty 1€ 98/2/0,1;
15-40pm). Ba phan doan dugc thu hdi va dung mdi duoc lam bay hoi. Thu duoc: 0,189g
phan doan 1, 0,14g phan doan 2 va 0,5g phan doan 3 (48%). Phan doan 3 dugc tinh ché
bang phuong phap sic ky cdt trén kromasil (dung moéi rira giai: CH2Cl/EtOAc véi ty 18
80/20; 10um). Hai phéan doan (F1, F2) dugc thu hdi va dung moi duoc lam bay hoi. Thu
dugc: 0,25g phan doan F1 (24%) va 0,1g phan doan F2. Phan doan F1 dugc két tinh tir
dietyl ete. Chét két tiia dwoc loc ra va 1am kho. Thu duge: 0,21g hop chét trung gian 32
(20%).

e-3) Didu ché hop chét trung gian 34
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N n_ N
Uoqe
H N

@)

A

Thém dung dich chira metylmagie iodua (dung dich 1,0M trong dietyl ete)
(0,6ml) vao dung dich chira

N~ KN
ﬁlU IO
_N
| SN
° (hop chét trung gian 33) (diéu ché dugc theo Vi du

A5.a) (0,0006mol) trong THE (3ml). Khudy hdn hop thu duge trong 2 gid. Thém H.O
vao. Loc hén hop thu dugc qua Celite. Thém H,O vao. Chiét hdn hop thu duoc bing
EtOAc. L6p hitu co duge tach ra, lam khé (MgSOs), loc, va dung moi dugc lam bay hoi.
Phén cdn (0,05g) duge tinh ché bang phuong phép sic ky cot trén silicagel (dung moi
rira giai: CH2Cl/CH30H véi ty 1€ 96/4; 15-40pm). Cac phén doan tinh khiét dugc thu
hdi va dung méi dugce 1am bay hoi. Thu dugc: 0,015g hop chét trung gian 34 (7,2%).
Vidu A4

a) Piéu ché hop chét trung gian 10

O Ov
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Khudy hdn hop gdm etyl 3,5-dimetyl-4-hydroxy benzoat (0,0025mol) trong 1,4-
dioxan (2,5ml) & nhiét do trong phong dudi dong Na. Thém natri hydrua (0,0033mol)
vao. Khudy hdn hop thu duge trong 2 phat. Thém hop chét trung gian 5 (0,0028mol)
vao. Khudy hén hop thu duoc trong 10 phit. Thém 1-metyl-2-pyrolidinon (2,5ml) vao.
Khudy hén hop thu dwgc & 150°C trong 12 gio, tiép d6 rot vao HoO va chiét bang
CH>Clo/CH30H. Lép hitu co duoc tach ra, 1am kho (MgSOs), loc va dung moi dugc lam
bay hoi. Phan cin (1,7g) duoc tinh ché biang phuong phép séc ky cot trén silicagel (dung
moi rira giai: CH,Cl,/CH3OH véi ty 1€ 92/8; 15-40um). Céc phan doan tinh khiét dugc
thu hdi va dung méi duge lam bay hoi. Thu duge: 0,7g hop chét trung gian 10 (70%).

b-1) Didu ché hop chét trung gian 11

OH

SN

Thém nhé giot dung dich chua hop chét trung gian 10 (0,0005mol) trong THF
(5ml) & nhiét d6 0°C vao huyén phit chtta LiAlHs (0,001mol) trong THF (5ml) duéi
dong N,. Khudy hdn hop thu dugc & 0°C trong 1 gid va rét vao H20 (0,5ml). Thém
CH,Cl, vao. Lép hitu co dugc tach ra, 1am khoé (MgSOa4), loc, va dung moi duge lam
bay hoi. Phin cin dugc tinh ché bang phuong phép sdc ky cot trén kromasil (dung moi
rira gidi: CHCl, 100 dén CH>Cl/CH3OH véi ty 1& 99/1; 5/um). Cac phan doan tinh
khiét dugc thu hdi va dung modi duoc 1am bay hoi. Phin cin (0,1g) dugc két tinh tir
dietyl ete. Cht két taa dugc loc ra va 1am kho. Thu duoc: 0,043g hop chét trung gian 11
(24%).

b-2) Pidu ché hop chét trung gian 37
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OH

Thém timg phdn LiAlHs (0,0196mol, 0,75g) & 5°C vao hén hop gdm hop chét
trung gian 29 (didu ché duoc theo Vi du A3d-2) (0,0098mol) trong THF (100ml) duéi
dong N,. Khudy hén hop thu dugc & nhiét do trong phong qua dém, tiép dé rét vao
EtOAc, tiép d6 vao H,O va loc qua Celite. Lop hitu co dugc tach ra, 1am kho (MgSOa),
loc, va dung moi dugc lam bay hoi. Thu dugc: 3,4g. Phan doan nay dugc tinh ché béng
phwong phép sic ky cot trén kromasil (dung moéi rira giai: CH2Cly/CH3OH/NH4OH voi
ty 16 97/3/0,1; 15-40pm). Céc phan doan tinh khiét dugc thu hdi va dung mdi dugc lam
bay hoi. Thu duge: 1g (27%). Phan doan ndy dugc két tinh tir DIPE/CHsCN. Chat két
tua dugc loc ra va lam kho. Thu dugce: 0,03g hop chét trung gian 37.

¢) Diéu ché hop chét trung gian 12

cl

SN

Khu4y hén hop gdm hop chét trung gian 11 (0,0043mol) trong CH2Cl, (50ml) &
0°C. Thém nhé giot SOCl; (0,0206mol) vao. Rot hdn hop thu duge vao nude chira nudce
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d4/K,COs. Khudy hdn hop thu duge & nhiét do trong phong trong 5 phut. Lép hitu co
dugc tach ra, 1am kho (MgSOs), loc, va dung moi duge lam bay hoi. Thu duoc: 1,5g hop
chét trung gian 12 (98%).

d) Diu ché hop chét trung gian 55

COCH

X
SN

Thém chét phan tng Jones (0,0084mol) vao hdn hop gdm hop chit trung gian 19
(xem Bang 1) (diéu ché dugc theo Vi du A4b-1) (0,0028mol) trong axeton (50ml).
Khudy hdn hop thu dugc & nhiét d trong phong trong 2 gio, tiép do6 rét vao H20 va
bazo hoa bing NaHCO;. Chit két tia dugc loc ra va 1am kho. Thu dugc: 1,39g. Phén
can (0,1g) dugc tinh ché biang phwong phép sdc ky cot trén silicagel (dung moi rira giai:
CH,Cl,/CH3OH/NH4OH véi ty 1& 85/15/1, sau d6 1a CH3OH 100). Phan doan tinh khiét
duogc két tinh tir isopropanol/DIPE. Thu dugc: 0,071g hop chét trung gian 55.

Vidu A5

a) biéu ché hop chét trung gian 13
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N
SN

Khudy hdn hop gdm hop chit trung gian 19 (xem Bang 1) (didu ché duoc theo Vi
du A4.b-1) (0,0037mol) va MnO; (0,0185mol) trong CH2Cl> (100ml) & nhiét do trong
phong qua dém, sau d6 loc qua Celite. Dich loc dugc 1am bay hoi. Thu dugc: 1,3g hop
chit trung gian 13.

b) Diéu ché hop chét trung gian 21

HaN-N_

Khudy hdn hop gdm hop chit trung gian 13 (didu ché dugc theo Vi du AS. a)
(0,0029mol) va HoN-NH», H>O (0,0058mol) trong EtOH (10ml) & nhiét d9 trong phong
qua dém. Lam bay hoi dung moi dén kho. Thu duge: 0,53g hop chit trung gian 21.

Vidy A6

Pidu ché hop chit trung gian 14
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J

N
O O\/
N
HN /NYH
T
. : SN
Thém hydrazin (0,0077mol) vao hon hop gém (diéu

ché dugc theo Vi du A3.d-1) (0,0005mol) trong EtOH (10ml). Khudy hdn hop thu dugc
va hoi lvu qua dém. Thém hydrazin (0,028mol) vao. Khudy hdn hop thu dwgc va héi luu

qua dém. Thu dugc: 0,28g hop chit trung gian 14.
Vidu A7

a) Didu ché hop chét trung gian 23

COOH

X
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Khudy hdn hop gébm hop chét trung gian 35 N (diéu ché
dugc theo Vi du A3.d-1) (0,0056mol) trong dung dich HCI 3N (60ml) va /PrOH (15ml)
va hdi luu qua dém. Chét két taa dugc loc, rira bé‘mg H>0, cho vao DIPE va lam kho.

Thu duge: 2,3g hop chét trung gian 23 (100%)).

b) Pidu ché hop chét trung gian 56

O OH

Khudy hén hop gém hop chit trung gian 10 (diéu ché duogc theo Vi du Ad.a)
(0,0012mol) trong dung dich HCI 3N (26ml) va iPrOH (4ml) va hdi luu trong 12 gio.
Lam bay hoi dung méi dén khé. Cho phan cin vao (CH3)CO. Dung mdi dugc lam bay
hoi. Cho phén can vao dietyl ete. Chét két taa duoc loc ra va 1am kho. Thu duge: 0,4g
(78,5%). Khudy phan doan nay & 60°C trong 20 phat. Thu duge: 0,19g. Phan doan nay
duoc két tinh tir H,O/2-propanon. Chét két taa duoc loc ra va lam khd. Thu duge: 0,12g
hop chét trung gian 56 (26%).

Vidu A8

a) Didu ché hop chét trung gian 24
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Khudy hdn hop gdm hop chét trung gian 31 (diéu ché dugc theo Vi du A4.a)
(0,0005mol) va este etyl cua axit (triphenylphosphoranyliden)axetic[CAS 1099-45-2]
(0,0006mol trong THF (5ml) & 80°C trong 48 gio, tiép d6 rét vao HaO va chiét bang
CHaCl,. Lép hitu co dugc tach ra, 1am khd (MgSOs), loc va dung mdi dugc lam bay hoi.
Phéan cin (0,4g) dugc két tinh tir DIPE. Chét két taa dugc loc ra va lam kho. Thu duoc:
0,08g (33%). Phan doan nay dwoc két tinh tir DIPE/CH3CN. Chét két tia duge loc ra va
lam kho. Thu duoc: hop chét trung gian 24 (33%).

b) Bidu ché hop chét trung gian 25

N

Thém piperidin (0,0011mol) vao & nhiét d trong phong trong 30 phat. Thém hop
chét trung gian 31 (diéu ché dugc theo Vi du A4.a) (0,0005mol) vao. Khudy hdn hgp thu
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dugc & nhiét do trong phong trong 1 gio, tiép d6 rét vao H,O va chiét bang CH,Cl.
Chét két tia duge loc ra va lam khd. Phan cin (0,2g) duoc két tinh tir CH3CN/DIPE.
Chét két tua duoc loc ra va 1am khd. Thu duge: 0,048g hop chat trung gian 25 (19%)
(diém néng chay 222°C).

Vidu A9

Diéu ché hop chét trung gian 26

NH,

SN

Ron R
ﬁl T
_N
Br %N
Hydro ho4 hdn hop gdm NC. (didu ché dugc theo Vi

du A3.d-1) (0,0011mol) va Pd/C (0,2g) trong metanol (30ml) & nhiét do trong phong
trong 2 gid dudi ap suit 1 bar (100 kPa), tiép d6 loc qua Celite. Rura Celite bang
CH3OH. Dich loc dugc 1am bay hoi dén kho. Phan cin (0,3g) dugc két tinh tir 2-
propahon/CHz.OH/dietyl ete. Chat két taa duoc loc ra va lam kho. Thu duge: 0,07g phén
doan 1. Phan doan 1 duoc tinh ché bang phwong phap sdc ky cot trén kromasyl (dung
mdi rira giai: CH>Cly/CH30H véi ty 1€ 99,5/0,5; S5um). Ba phén doan (F1, F2, F3) duoc
thu hdi va dung méi duogc 1am bay hoi. Thu duge: 0,0516g F1, 0,1g F2 va 0,15g F3. Cho
F1 vao dietyl ete. Chét két tia duoge loc ra va lam khd. Thu dugc: 0,028g hop chét trung
gian 26 (8%) (diém néng chay 272°C).

Vidu Al0

Diéu ché hop chét trung gian 27
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eSS,

@ Cl
HN\QN/\}\(H

X
SN

NN N
Noqsuol
Khudy hdn hop gdm N (diéu ché duoc theo Vi du
Ad.c) (0,0005mol) va triphenylphosphin (0,0005mol) trong CH3CN (10ml) va héi luu

trong mot ky nghi cubi tudn. Lam bay hoi dung moi dén khd. Cho phén cin vao dietyl

ete. Chét két tia dugc loc ra va lam kho. Thu duogc: 0,34g hop chét trung gian 27 (94%).
Vidu All

Diéu ché hop chit trung gian 58

TR

Khudy hdn hop gébm 4-bromo-2,6-dimetylbenzenamin (0,013mol) va hop chét

SN

trung gian 5 (0,013mol) & 150°C trong 1 gio. Rét hdn hop thu dugc vao dung dich
K2CO3 10% trong nudce va chiét bang CH,Cl,/MeOH (ty 1& 95/5). Lop hitu co dugc tach
ra, lam kho (MgSOs), loc va dung mdi dugc lam bay hoi. Phan cin dugc két tinh tur

diisopropyl ete. Chat két tia dugc loc ra va lam kho. Thu dugc: 2,3g (45%). Lép nude
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cai dugc tinh ché bang phuong phép sic ky cot trén silicagel (dung méi rira giai:
CHCl/CH30H-NH4OH véi ty 1€ 98,5/1,5; 15-40pum). Cac phéan doan tinh khiét dugc
thu hdi va dung mdi dugce lam bay hoi. Thu duge: 0,90g (17%). Thu dugc tbng luong

hop chét trung gian 5 1a: 3,2g (62%).

Hop chit trung gian 59 dwoc diéu ché theo phwong phap tuong ty.

i K
.QLT %

Hop chit trung gian 59

N

Bang 1 va 2 liét ké cac hop chét trung gian dugc st dung trong quy trinh didu ché cac

hop chét theo sang ché.

Béang 1

R4a

N._ NH CN
R® X4 S O

T
Hop Vi du|X! |R3 R% R*® Dt liéu vat ly
chét s6
trung
gian sb
11 A4b-1 |O |-CHOH CHs CHs
12 Adc O |-CHy-Cl CH; CH3
16 A3e NH |-CH(OH)-CH3 CHs CH;
17 A3e NH |-CH(OH)-CH(CHz3). CHs CH3
18 A3e NH |-CH(OH)-CH>-CH3 CH; CH3s
19 A4b-1 |[NH [-CH>-OH CHs CHs
15 Adc NH |-CH>-Cl CH3 CHs
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Hop |Vi du/X' |R3 R* R*® |Di liéu vat Iy

chét sb

trung

gian sd

24 A8a |0 |-CH=CH-C(=0)-O-C,Hs |CH; CH; |diém néng chay
180°C; (E)

25 A8 |O NG  O—ChHs CH; CH; |diém néng chay

: ﬁo 222°C; (A)

35 A3d-1 |NH |-CH=CH-C(=0)-0-C,Hs |CHj CH; |diém néng chay
200°C; (E)

23 A7a |NH |-CH=CH-COOH CH;3 CH;

34 A3e-3 |NH |-CH(OH)-CHj CH; H |diém nong chay
182°C

36 A4b-1 |NH |-CH,-OH CH; H |diém nong chay
210°C

37 A4b-2 |NH |-CH,-OH Cl CH;

38 A4b-1 |NH |-CH,-OH Cl H |diém néng chay
226°C

39 A3e-1 |O |-CH(OH)-CHj; CH; H |diém noéng chay
160°C

40 A4b-1 |S |-CH-OH CHs CH; |diém noéng chay
173°C

41 A4b-1 |NH |-CH,-OH Br H |diém noéng chay
234°C

32 A3e-2 |0 |-CH(OH)-CH; CH3 CH; |diém noéng chay
193°C

42 A4b-1 |NH |-CH,-OH Br CH; |diém noéng chay
250°C

43 A4b-1 |NH |-CH,-OH OH H |diém néng chay
124°C

44 A4b-1 |NH |-CH»-OH H H |diém néng chay
215°C

45 A4b-1 |NH |-CH-OH O-CHj3 H

46 A4b-1 |NH |-CH»-OH CF3 H |diém ndng chay
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Hop Vi dulX! RS R4 R*® |Dit liéu vat ly
chit s6
trung
gian s6
194°C
47 Adc NH |-CH,-Cl Cl CHs
48 Adc NH |[-CH,-Cl Cl H
49 A3c-1 |O |-CH,-OH CHs H
50 A4c O [-CH»-Cl CHs H
51 A4b-1 |NH |[-CH,-OH C(CH3); |H
52 A4c NH |-CH,-Cl CHs H
53 A4b-1 |NH |-CH,-OH 2-furanyl |CHj3
54 Adc NH |[-CH,-Cl Br CHs
57 A7b O |-CH=CH-COOH CHs CHs
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Béang 2
3
R CH3
N. NH CN
0 s
CHy =N

Hop chit trung gian s6 Vi du sb X! R? Dit ligu vat ly
20 Alde NH | -CHOH-CH;

B. Diéu ché c4c hop chét cudi
Vidu B1

Diéu ché hop chét 1

N~ N
ad
N/VéELN <

Khuéy hén hop gdm hop chét trung gian 3 (0,034mol) va hop chét trung gian 5
(0,0174mol) & 150°C trong 1 git va cho vao K2COs 10%/CH2Cly/CH3OH. L6p hitu co

N

duoc tach ra, lam kho (MgSOs), loc, va dung moi duge lam bay hoi. Phan cin (10g)
duoc tinh ché bang phwong phép sic ky cot trén silicagel (dung moi rira gii:
CH,Cly/etyl axetat vé6i ty 18 80/20; 15-40pum). Phan doan 1 dugc két tinh tir iPrOH. Chét
két tha dugc loc ra va lam khd. Thu dugce: 1,3g 4-[[4-[[4-(2-xyanoetenyl)-2,6-
dimetylphenyl]amino]-2-pyrimidinyl]amino]benzonitril (E) (hop chét 1) (20%).

Vidu B1A
Hop chét 1 ciing duge didu ché theo phuong phép sau:

Didu ché hdn hop gdm 93,9g (0,45mol) mudi axit clohydric ctia hgp chét trung
gian 3, diéu ché dugc theo Vi du Alc), va 109g (0,4725mol) hop chét trung gian 5 trong

1,8 lit axetonitril trong mdi trudng nito. Khudy hdn hop thu duge va hdi luu trong 69
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gio, tiép d6 dé ngudi dén 55°C. Loc hdn hop thu dugc va rira phin bing 200ml
axetonitril, rdi 1am kho dudi 4p sudt gidm & nhiét d6 50°C qua dém. cho 144,6g
(0,3666mol) chét rin thu duogc vao 1 lit dung dich K2CO3 10% trong nudc. Khudy hdn
hop thu dugc & nhi¢t o trong phong, rdi loc. Rira phén can thu dugc hai 14n bing nudc,
tiép d6 lam khdé & 50°C dudi 4p sudt giam. Cho phin cin thu dugc vao 6,55 lit
isopropanol va hdi luu hdn hop nay, sau d6 khudy qua dém va loc & nhiét do trong
phong. Phan cin dugc 1am kho & 50°C duéi ap sudt giam. Thu duoc: 113,2g (68,6%) 4-
[[4-[[4-(2-xyanoetenyl)-2,6-dimetylphenyl]amino]-2-pyrimidinyl]amino]benzonitril (E)
(hop chét 1).

ViduB1B
Theo cach khéc, hop chét 1 ciing dwoc diéu ché theo phuong phap sau:

a) Khudy hdn hop gém hop chit trung gian 58 (0,00021mol), diéu ché duogc theo Vi du
A11, acrylonitril (CH,=CH-CN) (0,00213mol), Pd(OAc)2 (0,000043mol), N,N-
dietyletanamin (0,000043mol) va tris(2-metylphenyl)phosphin (0,00021mol) trong
CH3CN (7ml) trong binh dong kin ¢ 150°C qua dém. Thém H»O vao. Chiét hdn hop thu
duogc bang CH2Clo. Lép hitu co dugce tach ra, 1am kho (MgSOs), loc va dung méi duoc
1am bay hoi. Phén c3n (0,15g) dwgc tinh ché bing phuong phéap sic ky cot trén silicagel
(dung moi rira giai: CH2Clo/etyl axetat véi ty 1€ 80/20; 15-40pum). Phan doan 1 dugc thu
hdi va dung méi dugc lam bay hoi dé thu dugc 0,045g 4-[[4-[[4-(2-xyanoetenyl)-2,6-
dimetylphenyl]amino]-2-pyrimidinyl]-amino]benzonitril (E/Z=80/20). Chét rén dugc két
tinh tir dietyl ete. Thu dugc: 0,035g 4-[[4-[[4-(2-xyanoetenyl)-2,6-
dimetylphenyl]amino]-2-pyrimidinyl]-amino]benzonitril (E) (hop chét 1) (55%).

b) Cho 4,41g (10mmol) hop chét trung gian 59 va 15 ml N,N-dimetylaxetamit vao binh
¢6 dung tich 100ml trong mdi trudng nito. Thém 0,98g natri axetat (12mmol), 107mg
(0,1mmol Pd) Pd/C 10% (udt) va Iml (15mmol) acrylonitril vao hén hop thu dugc. Dun
néng hdn hop nay & 140°C va tién trinh phan tmg dugc theo doi bang phwong phap sic
ky 1éng. Phan Umg nay tao ra 4-[[4-[[4-(2-xyanoetenyl)-2,6-dimetylphenyl]amino]-2-
pyrimidinyl]amino]benzonitril (E/Z=80/20), hop chét nay co thé duoc chuyén hoa thanh
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4-[[4-[[4-(2-xyanoetenyl)-2,6-dimetylphenyl]amino]-2-pyrimidinylJamino]benzonitril
(E) theo phuong phap nhu duge mo ta trong Vi du B1Ba).

Vidu B2

a) Didu ché hop chit 2

Khudy hdn hop gdm N (diéu ché duoc theo Vi
du A3.d-1) (0,0002mol), axit 2-benzofuranylboronic (0,0005mol), Pd(PPhs)4
(0,00002mol) va Na,COs3 (0,0007mol) trong DME (3ml) va hdi luu trong 6ng nghiém c6
vach ty 1€ trong 3 gi¢. Thém H>O vao. Chiét hdn hop thu duoc bing etyl axetat. Lép hitu
co dugc tach ra, lam khd (MgSOs), loc va dung moi duge lam bay hoi. Phin cin
(0,126g) dugc tinh ché bang phuong phap séic ky cot trén silicagel (dung moi rira giai:
CH>Cl/CH30H véi ty 18 98/2; 15-40pm). Cac phan doan tinh khiét duoc thu hdi va
dung mdi dugc lam bay hoi. Thu duoc: 0,011g hop chét 2 (10%).

b) Pidu ché hop chit 3
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R~ K
Jél |G RSN
_N
(L x , o SN .

Khuay hon hgp gébm (diéu ché dugc theo Vi du
A3.d-1) (0,0002mol), tributyl-2-furanylstanan (0,0005mol) va Pd(PPhs)4 (0,00001mol)
trong dioxan (5ml) ¢ 80°C. Dung mdi dugc lam bay hoi. Phén can dugc tinh ché bang
phuong phép séc ky cot trén silicagel (dung mdi rtra giai: CH2Cl/CH3OH vi ty 18 98/2;
15-40pm). Céc phéan doan tinh khiét dugc thu hdi va dung mdi dugc 1am bay hoi. Phan
can (0,025g) duge két tinh tir DIPE. Chét két tta duge loc ra va lam khd. Thu duoc:
0,021g hop chét 3 (22%).

¢) Piéu ché hop chit 104

N~ R
14 ~ \ Br \N '\ r
Khuay hon hgp gom (diéu ché dugc theo Vi du

\

/
0

OB—Biz_]é

A3.d) (0,005mol), i [CAS 73183-34-3] (0,0055mol), Pd(PPhs)s4 (0,29g) va
K,COs (2,8g, 0,02mol) trong toluen (100ml) va hdn hop etanol/nude (5 dén 10ml) va
hdi luu trong mot ky nghi cudi tudn. Thém 5-bromo-furan-2-carbaldehyt (0,0055mol) va
K2COs (1,4g, 0,01mol) vao. Khudy hdn hop thu duge va hdi lvu qua dém. Hon hop thu
dugce (2,25g) duge tinh ché bang phuong phap séc ky cot trén silicagel (dung moi rira
giai: CH2Clo/CH3OH véi ty 1€ tir 100/0 dén 99/1; 15-40um). Céc phan doan tinh khiét
duoc thu hdi va dung mdi duoc 1am bay hoi. Thu duge: 0,135g hop chat 104 (6%).

ViduB3
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Didu ché hop chét 4
N A
HN N NH

1§ 1

Khudy hdn hop gdm hop chét trung gian 15 (xem Bang 1) (diu ché dugc theo Vi
du A4.c) (0,0005mol) va NaCN (0,001 Imol) trong DMF (5ml) & 80°C qua dém, tiép d6
rot vao HoO va chiét bang etyl axetat. L6p hitu co duge tach ra, lam kho (MgSOa), loc,
va dung mdi dugc lam bay hoi. Phén cin (0,15g) dugc tinh ché bang phuong phap sic
ky cot trén kromasil (dung mdi rira gidi: CH2Cl/CH30H véi ty 1€ 99/1; 10um). Cac
phan doan tinh khiét dugc thu hdi va dung moi duge lam bay hoi. Phén can (0,024g)
dwoc tinh ché bing phwong phap sic ky cot trén hypersil (dung moi rira giai:
axetonitril/H,O v6i ty 1€ 52/48; 8um). Cac phan doan tinh khiét duoc thu hdi va dung
méi dugc lam bay hoi. Thu dwoc: 0,02g hop chit 4 (10%).

Vidu B4

a) Didu ché hop chit 5
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X
H
HN N N
T
LN S
SN
3
Fo
R
HN._N
161
_N
Khudy hdn hop gdm N (diéu ché dugc theo Vi du A3.d)

(0,0006mol) va thiomorpholin(0,5g) & 120°C trong 48 gio, 1di cho vao CH,Cl» va dung
mdi duge 1am bay hoi. Phan cin (0,44g) duge tinh ché bing phuong phap sic ky cot trén
kromasyl (dung méi rira giai: CH>Clo/CH30H vdi ty 1€ 99/1; 10pm). Céc phan doan tinh
khiét duoc thu hdi va dung méi duge lam bay hoi. Thu dugce: 0,06g (20%). Phan doan
nay dugc két tinh tir dietyl ete/2-propanon. Chét két taa duoc loc ra va lam kho. Thu

duogc: 0,035g hop chét 5.

b) Didu ché hop chét 6

-03-



31086

\N/

N

4.
H
HN N N
|

oy

Khudy hdn hop gdm hop chét trung gian 15 (xem Bang 1) (diéu ché duoc theo Vi
du A4.c) (0,000137mol), N,N,N’-trimetyl-1,2-etandiamin (2 duong luong,
0,000275mol) va K,CO3 (2 duong lugng, 0,000275mol) trong CH3CN (v6i luong vira
dt) & 80°C trong 12 gid. Thém HO vao. Chiét hdn hop thu duge bing CH,Cl. Dung

AN
SN

mdi trong dich chiét duogc 1am bay hoi. Phan cin dugc tinh ché bang céach sic ky. Cac
phan doan san phém duoc thu hodi va dung moi dugc lam bay hoi. Thu dugc: 0,006g hop
chét 6 (10,16%).

¢) Piéu ché hop chit 7

Khu4y hdn hop gdm hop chét trung gian 15 (xem Bang 1) (diéu ché duoc theo Vi
du A4.¢) (0,0005mol) trong 3-hydroxy-propannitril (2ml) qua dém, tiép do6 rét vao H20
va chiét bang CH2Clo. Lép hitu co duge tach ra, [am kho (MgSOa), loc, va dung moi
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dwoc 1am bay hoi. Phan cin duoc tinh ché biang phwong phép sic ky cdt trén silicagel
(dung moi rira giai: CH.Cly/CH3;OH/NH4OH véi ty 1€ 99/1/0,1; 15-40um). Hai phén
doan (F1, F2) duoc thu hdi va dung mdi dugc 1am bay hoi. Thu dugc: 0,034g F1 va
0,514g F2. Rira phan doan F2 bing dung dich HCI 3N va chiét bang CH,Cl,. Lép hitu
co dugc tach ra, lam khd (MgSOs), loc, va dung mdi dugce lam bay hoi. Phén cin dugc
két tinh tir DIPE. Chét két tia dwoc loc ra va lam kho. Thu dwoc: 0,039 hop chat 7
(18%).

d) Pidu ché hop chét 105
N
\/OE H;
O\(N/TNH
~ N

Khudy hén hop gdbm hop chét trung gian 50 (diéu ché dugc theo Vi du A4.c)
(0,001mol), KCN (0,0011mol) va KI (0,00005mol) trong EtOH (15ml) va hdi luu trong
4 gid. Dung méi dugc 1am bay hoi dén kho. Cho phén ciin vao CH2Cly/H,0. Chiét hdn
hop thu duge bang CH>Cl. Lép hitu co duge tach ra, 1am kho (MgSOs), loc, va dung
moi duge 1am bay hoi. Phéan cin (0,31g) duoc tinh ché bang phuong phap sic ky cot trén
kromasil (dung mdi rira giai: xyclohexan/EtOAc voéi ty 1¢ 70/30; 10um). Ba phén doan
duoc thu hdi va dung méi dugc lam bay hoi. Thu duoc: 0,044g phan doan 1, 0,11g phan
doan 2 va 0,055g phan doan 3. Phan doan 3 dugc két tinh tir DIPE. Chit két tia duoc
loc ra va lam kho. Thu duoc: 0,046g hop chat 105 (12%) (diém néng chay 140°C).

ViduB5

a) Didu ché hop chét 8
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gﬁfﬂr“

_N
HO

A

Khudy hdn hop gdbm hop chét trung gian 9 (0,0001mol) va hydroxylamin
(0,0002mol) trong EtOH (7ml) ¢ nhiét do trong phong trong 3 gio, tiép d6 rot vao dung
dich K2CO3 10% va chiét bang CH2Clo. Lép hitu co duge tach ra, 1am kho (MgSOa), loc
va dung moi dugc 1am bay hoi. Phén c3n (0,1g) dugc két tinh tir DIPE/CH3CN. Chét két
tua dugc loc ra va lam kho. Thu duoc: 0,026g hop chét 8.

b) Diéu ché hop chét 9

Soqer
SN
\O/

A

N

KhuAy hén hop gdm hop chit trung gian 9 (0,0002mol) va O-metylhydroxylamin
(0,0003mol) trong EtOH (10ml) & nhiét d§ trong phong qua dém, tiép d6 rét vao HoO va
chiét biang CH,Cl,. Lép hitu co dugce tach ra, 1am kho (MgSOs), loc va dung mdi dugc
lam bay hoi. Phan cin (0,13g) dwgc tinh ché bang phuong phap sdc ky cot trén kromasyl
(dung moi rtra gidi: xyclohexan/iPrOH/NH4OH;5um). Céc phan doan tinh khiét duoc
thu hdi va dung mdi duge 1am bay hoi. Phin cin (0,06g) dugc két tinh tir DIPE. Chét két
taa dugc loc ra va lam kho. Thu duge: 0,036g hop chit 9 (34%).

Vidu B6

a) Piéu ché hop chat 1 va 10
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_xteia

Hop chét 1 = (E); hop chét 10 = (Z)

N

Khudy hdn hop gdm (xyanometyl)triphenylphosphoni clorua (0,0022mol) va kali
tert.-butoxit (0,0022mol) trong THF (7ml) ¢ 5°C trong 30 phat duéi dong N, tiép d6
khudy & 5°C trong 30 phit. Thém hdn hop gdm hop chét trung gian 13 (0,0015mol)
trong THF (7ml) vao. Khudy hdn hop thu dugc trong 8 gid trong bong tbi, rét vao HoO
va chiét bing CH>Cl. LSp hitu co duge tach ra, [am khd (MgSOa), loc va dung moi
duwoc 1am bay hoi. Phan cin (1,4g) dugc tinh ché bing phuong phéap sic ky cot trén
silicagel (dung moi rira giai: toluen/iPrOHOH véi ty 1€ 96/4/0,1; 15-40pm). Hai phén
doan (F1, F2) dugc thu hoi va dung moi dugc lam bay hoi. Thu duoc: 0,165g F1
(E/Z=32/68) (30%) va 0,225¢g F2 (E/Z=90/10) (41%). F2 dugc két tinh tir CH3CN/dietyl
ete. Thu duoc: 0,036g hop chét 1 (7%). F1 dugce tinh ché bang phwong phap sic ky cot
trén kromasyl (dung mai rira gii: toluen/iPrOH v6i ty 1€ 98/2;5um). Céc phan doan tinh
khiét duoc thu hdi va dung méi duoc lam bay hoi. Thu duge: 0,029g hop chit 10 (5%).

b) Didu ché hop chét 11 (Z) va hop chét 103 (E)

j¥saes

Thém timg phdn kali tert-tertbutoxit (0,0196mol) & 5°C vao hdn hop gdm este

Y

dietyl cua axit (1-xyanoetyl)-phosphonic (0,0196mol) trong THF (25ml) dudi dong Na.
Khuiy hdn hop thu duge & 5°C trong 30 phut, tiép d6 & nhiét d6 trong phong trong 30
phat. Thém dung dich chira hop chét trung gian 13 (0,0130mol) trong THF (25ml) vao.
Khu4y hdn hop thu dwgc & nhiét do trong phong qua dém, tiép d6 rét vao H20 va chiét
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bang CH>Clo. Lép hitu co duge tach ra, lam khd (MgSOs), loc, va dung méi duge lam
bay hoi. Phan cin (5,8g) dugc tinh ché bang phwong phap sdc ky cot trén silicagel (dung
moi rira giai: toluen/iPrOH/NH4OH véi ty 1€ 92/8/0,5; 15-40pm). Bbn phéan doan (F1,
F2, F3, F4) dugc thu hoi va dung moéi dugce lam bay hoi. Thu dugc: 0,21g F1 (hdn hop
Z/E=90/10), 0,836g F2 (hdn hop Z/E=57/43), 0,9¢ F3 va 0,87g F4. F3 duogc két tinh tir
DIPE/iPrOH dé thu duge 0,7g hop chét 11 (14%). F4 dugc két tinh tir DIPE/iPrOH dé
thu dugc 0,67g hop chét 103 (13%).

¢) Biéu ché hop chét 12 va 13

N\ I|\|l
ﬁ%@
HN N NH
|9
~. N

hop chit 12 = (E)
hop chét 13 = (Z)
Thém tirng phin kali tert.-butoxit (0,0008mol) & 5°C vao hdn hop gdm este dietyl

clia axit (xyanometyl)phosphonic (0,0005mol) trong THF (20ml) du¢i dong No. Khudy
hdn hop thu duoc & nhiét d6 trong phong trong 30 phat. Thém nhé giot dung dich chira

-y

RUAOY
SN N 2 r

N (diéu ché duoc theo Vi du A3.d-1) (0,0005mol) trong THF (4ml)
vao. Khudy hdn hop thu duge & nhiét do trong phong trong 4 gio, tiép d6 rét vao HoO va

chiét bing CH,Cl,. Lép hitu co dugc tach ra, 1am khd (MgSOa), loc va dung moi duge
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lam bay hoi. Thu dugc: 0,3g. Phan doan nay duoc tinh ché bing phuong phép sic ky cot
trén kromasil (dung mdi rira giai: CH2Clo/CH3OH véi ty 1€ 99/1; Spm). Céc phén doan
tinh khiét dugc thu hoi va dung méi dugc 1am bay hoi. Thu dugce: 0,21g. Phin doan nay
dwoc tinh ché bing phwong phap sic ky cot trén kromasil (dung méi rira giai:
xyclohexan/etyl axetat v4i ty 16 50/50; 10pm). Hai phan doan (F1, F2) dugc thu hoi va
dung moi dugc lam bay hoi. Thu dugc: 0,04g F1 va 0,047g F2. F1 duoc lam khd ¢ 70°C
trong 2 gi¢. Thu dugc: 0,038g hop chét 13 (18%). F2 duoc lam khd & 70°C trong 2 gio.
Thu duge: 0,041g hop chat 12 (20%).

d) Piéu ché hop chit 14

SN

Thém kali tert.-butoxit (0,0013mol) & 5°C vao hdn hgp gdm este dietyl clia axit
(xyanometyl)phoshonic (0,0013mol) trong THF (10ml) du¢i dong No. Khudy hdn hop
thu dugc & 5°C trong 30 phut. Thém hdn hgp gdm

N (didu ché duoc theo Vi du A3.d-1) (0,0009mol) trong THF
(10ml) vao. Khudy hdn hop thu dugc & nhiét do trong phong trong 4 gio, tiép do6 roét vao
H,0 va chiét bang etyl axetat. L6p hitu co dugce tach ra, 1am khd (MgSOa), loc, va dung
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mdi dugc 1am bay hoi. Phin cin (0,17g) dwoc tinh ché bing phwong phép sic ky cot trén
kromasil (dung méi rira gidi: CH2Cla 100 dén CH>Clo,/CH3O0H véi ty 1& 99/1; Spm). Hai
phéan doan (F1, F2) dugc thu hdi va dung mdi dwgc 1am bay hoi. Thu duge: 0,054g F1
va 0,05g F2. F1 duogc két tinh tir DIPE/CH3;CN. Chit két tia duge loc ra va lam khd.
Thu duoc: 0,046g hop chit 14 (12%).

e) Diéu ché hop chit 15
)

QU
SO

H
HN N N
U
=

Thém 4-flobenzenaxetonitril (1,2 duwong lugng, 0,000175ml) vao hdn hop gém
hop chét trung gian 13 (0,000146mol) trong CH3;0H (1ml). Thém NaOCH3/CH;0H (1,2

SN

duong lugng, 0,000175mol) vao & nhi¢t do trong phong. Khudy hén hop thu duge &
60°C trong 2 gid, tiép do6 rét vao nudce chira nude da va chiét bing CH>Cl>. Dung m6i
duoc 1am bay hoi. Phin cin duoc tinh ché bing cach sic ky. Cac phan doan san phim

duge thu hdi va dung moi duge lam bay hoi. Thu duge: 0,009g hop chét 15 (13,42%).

f) Didu ché hop chét 106
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SN

Khudy hdn hop gdm hop chét trung gian 13 (diéu ché dugc theo Vi du AS.a)
(0,0005mol) va piperidin (0,0005mol) trong etanol (Sml) & nhiét do trong phong trong
30 phat. Thém 4,4-dimetyl-3-oxo-pentannitril (0,0011mol) vao. Khudy hdn hop thu
duoc & nhiét do trong phong qua dém, tiép d6 rét vao H20 va chiét bang CH2Cl. Lép
hitu co duge tach ra, lam khd (MgSOs), loc, va dung moi duge lam bay hoi. Phén can
(0,3g) duoc tinh ché biang phwong phap sic ky cot trén kromasil (dung mdi rira giai:
CH2Cly/CH3OH véi ty 1& 99/1; 10pum). Cac phén doan tinh khiét duwgc thu hdi va dung
moi dugc 1am bay hoi. Phin cin (0,2g) dugc két tinh tir DIPE. Chét két tia dugc loc ra
va 1am kho. Thu duge: 0,141g hop chét 106 (54%) (diém néng chay 193°C).

Vidu B7

Diéu ché hop chét 16
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Khudy hdn hop gdm hop chét trung gian 14 (0,00005mol) va cacbonothioic
diclorua (0,001mol) trong dioxan (10ml) & nhiét d6 trong phong. Thém H>O vao. Chiét
hdn hop thu duge bing CH2Clo. Phan doan nay dugc tinh ché bang phuong phap sic ky
coOt trén silicagel (dung moi rira giai: CH,Cly/CH;OH/NH4OH véi ty 1€ 90/10/0,1; 15-
40pm). Cac phan doan tinh khiét duge thu hdi va dung méi duge lam bay hoi. Thu
dugc: 0,027g hop chét 16 (95,6%).

ViduBg8

Diéu ché hop chét 17

\N/w_:N

| I N

N O I
HN N NH

Khudy hdn hop gdbm NaOCH; (0,001mol) va 2-(dimetylamino)-N-hydroxy-
etanimidamit (0,001mol) trong EtOH (10ml) & nhiét d§ trong phong trong 30 phut.
Thém
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HN /NYNH

Ll“ (didu ché dugce theo Vi du A3.d-1) (0,0005mol) vio. Khudy hdn hop thu
duoc va hdi luu qua dém. Thém H,O vao. Chiét hdn hop thu dugc bing CH2Cl. Phan
cin dwoc tinh ché bing phuwong phap sic ky cot trén silicagel (dung moi rira giai:
CH,Clo/CH30H/NH4OH véi ty 1€ 95/5/0,1; 15-40pm). Cac phan doan tinh khiét duoc
thu hoi va dung méi duoc 1am bay hoi. Thu dugc: 0,07g hop chét 17 (31%)).

ViduB9

Didu ché hop chat 18
N
HO. ||
X
SN
7
HN _ NYNH
|
~ N
Thém nhd giot nBuli (0,0038mol) & -70°C vao hén hop gdm iPrNH
(0,0038mol) trong THF (5ml) dudi dong N». Téng nhiét do hdn hop thu dugc dén -20°C,
khudy trong 30 phiit va 1am lanh lai dén -70°C. Thém nhé giot dung dich chira CH3CN
(0,0038mol) trong THF (6ml) vao. Tang nhiét do hdn hop thu duge dén -20°C, khudy
trong 1 gio, tiép d6 lai 1am lanh xubng -70°C. Thém hén hop gdm hop chét trung gian
13 (0,0009mol) trong THF (1ml) vao. Khudy hdn hop thu dugc trong 2 gio, tiép do rot
vao nuéc da & nhiét dd -30°C va chiét bing etyl axetat. Lop hitu co dugc tich ra, lam

kho (MgS0s4), loc, va dung moi dugc lam bay hoi. Phén cin (0,433g) duoc tinh ché bing
phuong phap sdc ky cot trén silicagel (dung mdi rtra gidi: CH2Clo/CH3OH véi ty 16 98/2;
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35-70pum). Hai phan doan dugc thu hdi va dung méi dugc lam bay hoi. Thu dugc:
0,056g F1 va 0,23g F2 (78%). F1 dwoc két tinh tir DIPE/CH3CN. Chét két tia dugc loc
ra va 1am khé. Thu duge: 0,036g hop chit 18,

Vi du B9A

a) Diéu ché hop chét 107

~—_Cl

SN

Thém nhé giot nBuLi[1.6] (0,0026mol) & nhiét do -70°C vao hdn hop gbdm hop
chét trung gian 13 (diéu ché dwoc theo Vi du AS.a) (0,0008mol) trong THF (10ml) dudi
dong Na. Khudy hdn hop thu dugc & -70°C trong 30 phat. Thém nho giot dung dich chira
(clometyl)triphenylphosphoni clorua (0,0026mol) trong THF (5ml) vao. Khudy hon hop
thu dugc & nhiét do trong phong qua dém, tiép d6 rét vao H20 va chiét bang EtOAc.
Lép hitu co dugc tach ra, lam kho (MgSOs), loc va dung mdi dugce lam bay hoi. Phén
cin (0,7g) dugc tinh ché bang phuwong phap sdc ky cdt trén kromasil (dung mdi rira giai:
CH,Cl/CH;OH véi ty 1& 99/1; 10pm). Cac phan doan tinh khiét duge thu hdi va dung
mdi dwgc 1am bay hoi. Phén cin (0,155g) dugc tinh ché bang phuong phap sdc ky cot
trén C18 (dung moi rira gidi: CH3CN/NH4Ac 0,5% voi ty 1€ 60/40). Cac phan doan tinh
khiét duge thu hdi va dung mdi dugc 1am bay hoi. Phin can (0,051g) duge két tinh tir
DIPE. Chét két taa duoc loc ra va lam kho. Thu dugc: 0,029g hop chét 107 (9%). (diém
noéng chay 250°C).

b) Didu ché hop chit 108 va 109
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N. _NH NH
X X
T Y
N _N
2) (E)
Hop chét 108 Hop chit 109

Thém nhé giot nBuLi[1.6] (0,00261mol) & nhiét do -70°C vao hdn hop gdm
(clometyl)triphenylphosphoni clorua (0,00261mol) trong THF (10ml) duéi dong No.
Khudy hdn hop thu dugc trong 30 phat. Thém nhé giot dung dich chia hop chét trung
gian 31 (diéu ché duoc theo Vi du A4.a) (0,00087mol) trong THF (5ml) vao. Khuiy hén
hop thu duoc & nhiét do trong phong qua dém, tiép d6 rét vao H20 va chiét bang EtOAc.
L6p hitu co duge tach ra, 1am kho (MgSOs), loc, va dung mdi duge lam bay hoi. Phén
cin (1,1g) dugc tinh ché bang phuong phap sic ky cot trén silicagel (dung moi rira giai:
CH,Cl,/CH3OH/NH4OH véi ty 1€ 98/2/0,1; 15-40um). Cac phan doan tinh khiét duogc
thu hdi va dung méi duge 1am bay hoi. Phin cin (0,3g) dugc tinh ché bang phuong phap
sdc ky cot trén hypersil C18 (dung moi rira giai: CHsOH/NHsAc 0,5% voi ty 1€ 70/30).
Hai phan doan (F1, F2) dugc thu hoi va dung m6i dugc lam bay hoi. Thu duoc: 0,097g
F1 va 0,085g F2. F1 duoc két tinh tir DIPE. Chét két tia dugc loc ra va lam kho. Thu
duge: 0,045g hop chit 108 (14%) (diém néng chay 165°C). F2 dugc két tinh tir DIPE.
Chit két tia duoc loc ra va lam kho. Thu duge: 0,049g hop chét 109 (15%) (diém néng
chay 200°C).

¢) Piéu ché hop chét 110
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N

Thém nhd giot nBuLi[1.6] (1,1ml, 0,0017mol) & nhiét do -70°C vao hdn hop gbm
1,1,1,3,3,3-hexametyldisilazan (HN(TMS),) (0,0017mol) trong THF (6ml). Khudy hén
hgp thu duge & -70°C trong 30 phut. Thém xyanoflometyl (0,0017mol) vao. Khudy hdn
hop thu dugc trong 30 phat. Thém este dietyl ctia axit phosphorocloridic (0,0017mol)
vao. Khudy hdn hop thu duge & -70°C trong 15 phtit. Thém nhé giot nBuLi[1.6] (1,1ml,
0,0017mol) vao. Khudy hdn hop thu duoc trong 30 phtit. Thém dung dich chira hop chét
trung gian 31 (diéu ché duge theo Vi du A4.a) (0,0008mol) trong THF (4ml) vao. Khudy
hdn hop thu dugc & nhiét do trong phong qua dém, tiép d6 rot vao HO va chiét bang
CH,Cl,. Lép hitu co duge tach ra, 1am khé (MgSOa), loc, va dung moi dugc lam bay
hoi. Phan cin (0,5g) duge tinh ché bing phwong phap sdc ky cot trén silicagel (dung moi
rira giai: CH2Cl/EtOAc véi ty 1€ 95/5; 15-40pum). Bén phén doan (F1, F2, F3, F4) dugc
thu hdi va dung mdi duge lam bay hoi. Thu duge: 0,026g hop chét 110 (8%) (diém néng
chay 254°C).

d) Diéu ché hop chét 111
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Br

N

Thém dung dich chia (CuCl), (0,00015mol) trong dung dich NH3 trong nudc
(500u1) vao hdn hop gdm hop chét trung gian 21 (didu ché dugc theo Vi du AS.b)
(0,0014mol) trong DMSO (1ml). Thém dung dich chtra CBr4 (0,0044mol) trong DMSO
(1,5ml) vao & nhiét do 0°C. Khudy hdn hop thu dugc & nhiét do trong phong qua dém,
tiép do rot vao nude da va loc. Lop hitu co dugc rira bang CH,Cl,, 1am kho (MgSO4),
loc va dung moéi dugce lam bay hoi. Phén cin (2,73g) dugc tinh ché bing phuong phép
séc ky cot trén silicagel (dung méi ria gidi: CH>Cl/CH3OH véi ty 18 tir 100/0 dén 99/1;
15-40pum). Hai phén doan dugc thu hdi va dung mdi duge lam bay hoi. Thu dugc:
0,007g phan doan 1 va 0,11g phan doan 2. Phan doan 2 dugc két tinh tr DIPE. Chét két
tua dugc loc ra va lam kho. Thu dugc: 0,075g hop chat 111 (diém néng chay 223°C).

Vidu B9B

a) Diéu ché hop chit 112
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Khudy hén hop gém hop chét trung gian 23 (0,0005mol), 1-hydroxybenzotriazol
(0,0007mol) va EDCI (0,0007mol) trong CH2Cl> (10ml) va THF (2ml). Thém dung dich
chtra NH(CH3)2.HCI (0,0006mol) va EtzN (0,0005mol) vao. Khudy hdn hop thu duge &
nhiét d6 trong phong trong 12 gi¢. Thém H>O vao. Chiét hdn hop thu dwgc bang
CH,Cl,. Lép hitu co dwgc tach ra, lam khd (MgSOs), loc, va dung mdi dugc lam bay
hoi. Phin cin dugc tinh ché bing phuong phap sic ky cot trén kromasil (dung méi rira
giai: CH2Clo/CH3OH véi ty 1€ tir 100/0 dén 90/10; 5pm). Cac phan doan tinh khiét duoc
thu hoi va dung mdi duoc lam bay hoi. Thu dugc: 0,124g (58%). Phan doan nay duoc
tinh ché bang phwong phap sdc ky c6t trén kromasil (dung mdi rira giai: CH2Cl/CHsOH
vé6i ty 1€ 99/1; S5pum). Céc phan doan tinh khiét dugc thu hdi va dung mdi duge 1am bay
hoi. Thu dugc: 0,045g hop chét 112 (21%) (diém néng chay > 264°C).

b) Didu ché hop chit 113
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(E)

H
@) N N
P4
A

Khudy hén hop gdbm hop chit trung gian 57 (diéu ché duoc theo Vi du A7.b)
(0,0002mol), 1-hydroxybenzotriazol (0,0003mol) va EDCI (0,0003mol) trong CH2Cl>
(10ml). Thém N-metyl-1-butanamin [CAS 110-68-9] (0,0002mol) vao. Khuéy hén hop

N

thu dugc & nhiét d6 trong phong trong 12 gi¢. Thém H>O vao. Chiét hdn hop thu duoc
bang CH2Clo. L6p hitu co duge tach ra, lam kho (MgSOs), loc, va dung mdi duge lam
bay hoi. Thu dugc: 0,149g. Phan doan nay dugc tinh ché bang phuong phap sic ky cot
trén kromasil (dung moéi rira giai: CH2Clo/CH3OH véi ty 1€ tir 100/0 dén 90/10; Spm).
Cac phan doan tinh khiét duoc thu hdi va dung mdi dugc lam bay hoi. Thu dugc:
0,065g. Cho phan doan nay vao DIPE. Chét két taa duoc loc ra va 1am kho. Thu duoc:
0,035g hop chét 113 (30%) (diém néng chay 212°C).

¢) biéu ché hop chit 114
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N

Khudy hén hop gébm hop chét trung gian 23 (diéu ché dugc theo Vi du A7.a)
(0,0005mol), 1-hydroxybenzotriazol (0,0007mol) va EDCI (0,0007mol) trong CH,Cl,
(10ml) va THF (2ml). Thém 3-(metylamino)propannitril (0,0006mol) vao. Khuiy hén
hop thu dugc & nhiét d6 trong phong trong 12 gid. Thém H,O vao. Chiét hdn hop thu
duoc biang CH>Clo. Lép hitu co duge tach ra, [am kho (MgSOa), loc, va dung mdi duge
1am bay hoi. Phan cin duoc tinh ché bing phuong phép sdc ky cot trén kromasil (dung
moi rira giai: CH2Clo/CHsOH véi ty 1€ tir 100/0 dén 90/10; 5pm). C4c phan doan tinh
khiét duoc thu hdi va dung méi duge 1am bay hoi. Thu dugc: 0,068g. Phan doan nay
duoc két tinh tir DIPE. Chét két taa dugc loc ra va 1am kho. Thu duoc: 0,032g hop chét
114 (14%) (diém noéng chay 168°C).

d) Biéu ché hop chat 115

o N

N
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54

=

Khudy hén hop gdm (0,000195mol) va metylamin (2 duong
luong, 0,000390mol) trong THF (5ml) va EtsN (0,054ml) & nhiét d trong phong. Thém
EDCI (2 duong lugng, 0,000390mol) va 1-hydroxybenzotriazol (2 duong lugng,
0,000390mol) vao. Khudy hdn hop phan tmg & nhiét do trong phong trong 12 gid va cho
vao H20. Lép hitu co duge tach ra, 1am khd, loc va dung moéi dugc lam bay hoi. San
phdm dugc tach ra va tinh ché bang phwong phép séc ky cot. Thu duge: 0,026g hop chat

115 (17,92%).
Vi du B9C

Diéu ché hop chét 116

N
|\
F
_N
oC N7
H
HNNH
U
7 AN
SN

Khudy hdn hop gdm hop chit trung gian 13 (diéu ché dugc theo Vi du A5.a)
(0,000291mol) va hydrazit cta axit isonicotinic (2,5 duong lugng, 0,000728mol) trong
etanol (1ml) va CH2Cl2 (2ml) dugc khudy va hdi luu trong 12 gio. Lam bay hoi dung
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moi dén khd. Phén cin dugce tinh ché b%mg cach sic ky. Thu dugc: 0,033g hop chét 116
(24,50%).

Vidu BOD

a) Diéu ché hop chét 117

X
SN

Thém natri xyanobohydrua (0,0024mol) ¢ nhiét d§ trong phong vao dung dich
chira hop chét trung gian 26 (didu ché duoc theo Vi du A9) (0,0008mol) trong
formaldehyt (0,5ml) va CH3CN (20ml) dudi dong Na. Thém axit axetic (0,5ml) vao.
Khudy hdn hop thu dugce & nhiét do trong phong trong 2 gio, roi rét vao H,O/K2CO3
10% va chiét bang CH2Cly. Lép hitu co duge tach ra, lam kho (MgSOs), loc, va dung
mdi dugce 1am bay hoi. Phéan cin (0,3g) dugce tinh ché bing phuong phap sic ky cot trén
hypersol (dung mdi rira giai: CH2Cl/CH30H véi ty 1& 97/3; Spm). Céc phan doan tinh
khiét duoc thu hdi va dung mdi duge 1am bay hoi. Thu dugce: 0,08g (28%). Phan doan
ndy duoc két tinh tir propanon/dietyl ete. Chét két taa duoc loc ra va lam khd. Thu dugc:

0,012g hop chét 117 (5%) (diém noéng chay 132°C).

b) Didu ché hop chét 118
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N
o _N__N
Y
LN S
SN
NH, I
O.__N__NH
Khudy hon hop goém 7~ (diéu ché dugc theo Vi du A9)

(0,0015mol) va tetrahydro-2,5-dimetoxyfuran (0,0077mol) trong axit axetic (10ml) va
hdi Iuu trong 1 gid, tiép d6 rét vao nude da va K»CO; va chiét bang CH,Cla. Lop hitu co
duoc tach ra, 1am kho (MgSOs), loc, va dung moi duge lam bay hoi. Phan cin (1g) duge
tinh ché bing phwong phap sic ky cot trén silicagel (dung moi ria giai:
xyclohexan/EtOAc véi ty 16 95/5; 15-40pum). Cac phan doan tinh khiét duoc thu hdi va
dung mo6i dugc lam bay hoi. Thu dugc: 0,23g. Phan doan nay duoc két tinh tr
DIPE/dietyl ete. Chét két taa dugc loc ra va lam kho. Thu dugc: 0,075g. Phan doan nay
duoc két tinh lai tir DIPE/dietyl ete. Chét két taa dugc loc ra va lam khd. Thu duoc:
0,027g hop chét 118 (5%).

Vi du B9E

a) Didu ché hop chit 119
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Thém tributylphoshin (0,0015mol) vao hén hop gdm but-2-endinitril (0,0015mol)
trong THF (8ml). Khudy hdn hop thu duge va hdi luu trong 2 gid. Thém

N (didu ché dugc theo Vi du A5.a) (0,0005mol) vao. Khudy hén
hop thu duge va hdi lvu qua dém. Thém HO vao. Chiét hdn hop thu duoc bang CH>Cla.
L6p hitu co dugce tach ra, 1am kho (MgSOs), loc va dung moi duoc lam bay hoi. Phan
cin (0,618g) duoc tinh ché bing phwong phap sic ky cot trén kromasil (dung moi rira
gi4i: CH,Cl, 100; 10pum). Hai phan doan dugc thu hdi va dung moi duge 1am bay hoi.
Thu duoc: 0,03 hop chit 119 (13%).

b) Biéu ché hop chét 120
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Thém hop chét trung gian 13 (didu ché duoc theo Vi du AS.a) (0,002mol) vao
hdn hop gdm propandinitril (0,004mol) va piperidin (0,004mol) trong etanol (10ml).
Khudy hdn hop thu duoc & nhiét do trong phong trong 5 phiit. Dung méi dugc lam bay
hoi. Cho phin cin vao CH2Cls va tinh ché bing phwong phap sic ky cot trén silicagel
(dung mdi rira giai: CH2Clo/CH3OH vai ty 1€ 98/2; 15-40pm). Céc phan doan tinh khiét
dugc thu hdi va dung mdi dugce 1am bay hoi. Thu duoc: 0,6g hop chét 120.

Vi du BOF

Diéu ché hop chét 122

Ya
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Thém nhd giot nBuLi[1.6M] (0,0016mol) & -78°C vao hdn hop gbm hop chét
trung gian 27 (diéu ché dugc theo Vi du A10) (0,0004mol) trong THF (10ml) dudi dong
N,. Khudy hén hop thu duoc & -78°C trong 1 gid, tiép d6 tang nhiét do dén nhiét do
trong phong, khudy trong 30 phat va lam lanh dén -78°C. Thém dung dich chira 2-
pyridincacboxaldehyt (0,0004mol) trong THF (10ml) vao. Khudy hén hop thu duogc &
nhiét do trong phong trong 2 gio, tiép d6 rét vao nude da va chiét bang EtOAc. Lép hitu
co duoc tach ra, lam kho (MgSOs), loc, va dung moi dugc lam bay hoi. Phan cin
(0,32g) dugce tinh ché bang phuong phap sic ky cot trén silicagel (dung mdi rira giai:
CHCly/CH30H/NH4OH véi ty 1€ 98/2/0,1; 10pum). Hai phan doan dugc thu hdi va dung
méi dugc lam bay hoi. Thu dugc: 0,021g hop chat 122 (10,4%) (diém néng chay
120°C).

ViduB10

Diéu ché hop chét 20

0 K
LT
HO _N
H SN

Thém ting phin NaBH;s (0,0015mol) & 5°C vao hdn hop gdm hop chét 19 (xem
Béng 3) (diéu ché duoc theo Vi du B1) (0,0014mol) trong CH30H (15ml) dudi dong No.
Khudy hdn hop thu dugc & 5°C trong 1 gio, tiép d6 rot vao H20 va chiét bang CH,Cl.
Lép hitu co duge tach ra, lam kho (MgSOs), loc, va dung mdi dugc lam bay hoi. Phan
cin (0,15g) duoc tinh ché bing phuong phép séc ky cot trén silicagel (dung moi rira giai:
CH,Cly/CH30H véi ty 1& 99/1; 10pm). Cac phan doan tinh khiét duge thu hdi va dung
mdi duge 1am bay hoi. Phin cin (0,068g, 12%) dugc két tinh tir DIPE. Chét két taa
dugc loc ra va lam khé. Thu dugce: 0,032g hop chét 20.
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ViduBIl11

Didu ché hop chét 21

Khudy hdn hop gdm hop chit 2 (xem Bang 3) (0,0002mol), axit 3-thienylboronic
(0,0005mol), Pd(PPh3)4 (0,00002mol) va NaCOs (0,0007mol) trong DME (3ml) va hdi
lwu trong 6ng nghiém c6 vach ty 1¢ trong 3 gid. Thém H>O vao. Chiét hdn hop thu duge
bang etyl axetat. Lép hitu co dugc tach ra, lam kho (MgSOa), loc, va dung moi dugc lam
bay hoi. Phin can duoc tinh ché bing phuong phép sic ky cot trén silicagel (dung moi
rira gidi: CH,Cl,/CH3OH véi ty 1€ 98/2; 15-40um). Céc phéan doan tinh khiét duoc thu
hdi va dung mdi dugc 1am bay hoi. Thu dugc: 0,04g hop chét 21 (40%).

ViduBI12

Diéu ché hop chat 23

SN

Khuy hdn hop gdm hop chét 22 (xem Bang 3) (diéu ché duoc theo Vi du B4.a)
(0,0002mol) va niken Raney (0,1g) trong CH3;OH (10ml) ¢ nhiét do trong phong trong
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15 pht dusi ap sudt Ha 12 2 bar (200 kPa), rdi loc qua Celite. Rira Celite bang CH;OH.
Dich loc dugce lam bay hoi. Thu dugc: 0,48g. Phan doan nay duogc tinh ché béng phuong
phap séc ky cot trén kromasyl (dung moi rira gidi: CH2Clo/CH;OH véi ty 18 99/1; 15-
40um). Hai phan doan (F1, F2) dugc thu hdi va dung moi dugc lam bay hoi. Thu dugc:
0,13g F1 va 0,13g F2. F2 dugc két tinh tir dietyl ete. Chét két taa duge loc ra va lam
kho. Thu dugc: 0,09 hop chét 23 (20%).

Vidu B13

Diéu ché hop chét 24

N~ N
s
N/\/é/\LN <

Hydro hod hdn hop gdm hop chét 1 (0,0004mol) va Pd/C (0,07g) trong CH;OH
(10ml) ¢ nhiét do trong phong trong 5 gio dudi ap sudt Hz 1a 3 bar (300 kPa), tiép d6 loc

N

qua Celite, rira béng CH,Cl; va dung moi dugc lam bay hoi dén kho. Phan cin duoc két
tinh tir DIPE. Chét két taa dugc loc ra va lam khd. Phén cin (0,7g) duoc tinh ché bang
phuong phép sic ky cot trén kromasyl (dung moi rira gidi: CH2Cl/CH30H véi ty 1€ t
100/0 dén 99/1; Spum). Cac phan doan tinh khiét dwoc thu hdi va dung moi dugc 1am bay
hoi. Phan cin (0,06g) duoc két tinh tir DIPE. Chat két tia dugc loc ra va lam kho. Thu
dugc: 0,04g hop chéit 24 (27%).

ViduB14

Diéu ché hop chét 26
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Thém NaH 60% (0,0004mol) & nhiét d6 trong phong vao hdn hop gém hop chit
25 (xem Bang 4) (diéu ché duoc theo Vi du B6.c) (0,0004mol) trong THF (30ml).
Khuay hén hop thu duoc & nhiét do trong phong trong 1 gid. Thém dung dich chtta ICH;
(0,0004mol) trong THF (30ml) vao. Khudy hén hop thu dwoc & 60°C trong 2 gid, tiép d6
lam ngudi, rét vao H,O va chiét bing CH,Clo. Lép hitu co dugc tich ra, lam kho
(MgS0s), loc va dung méi duge 1am bay hoi. Phin cin (0,12g) duoc tinh ché bing
phuong phép séc ky cot trén kromasil (dung mdi rira giai: CH>Cl/CH30H véi ty 16 99/1;
10pm). Cac phan doan tinh khiét duogc thu hdi va dung moi duge lam bay hoi. Thu
duogc: 0,049g hop chit 26 (32%).

ViduBI15

a) Didu ché hop chit 123

N
O . |
N

Thém chit phan tng Jones (0,0056mol) & nhiét d6 5°C vao hdn hop gébm hop
chét 18 (diéu ché dugc theo Vi du B9) (0,0029mol) trong 2-propanon (20ml) dudi dong
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N,. Khudy hdn hop thu duge & 5°C trong 2 gid, tiép d6 rot vao H,0, bazo hod bing
NaHCO; va chiét bang CHClo. L6p hitu co duge tach ra, lam khd (MgSOs), loc, va
dung mdi dugc 1am bay hoi. Phan cin (1,5g) duoc tinh ché bang phuong phép sic ky cot
trén silicagel (dung mdi rira gidi: CH2Clo/CH3OH/NH4OH véi ty 1€ 98/2/0,1; 15-40pum).
Hai phén doan (F1, F2) dugc thu hdi va dung méi dugce 1am bay hoi. Thu dugc: 0,122¢
F1 (11%) va 0,19g F2 (17%). F2 dugc két tinh tir DIPE. Chét két tia dugc loc ra va lam
kho. Thu duge: 0,034g hop chit 123 (diém néng chay 150°C).

b) Diéu ché hop chét 124

N
Cl I
N\
\N

Khuiy hdn hop gdm hop chét 123 (0,0005mol) trong POCI; (1,5ml) & 80°C trong
24 gidy, tiép @6 rot vao nude da va KoaCOs 10% va chiét bang CH>Cl,/CH30H. Lép hitu
co dugc tach ra, lam kho (MgSOs), loc va dung méi dugce lam bay hoi. Phén cin (0,14¢)
dugc tinh ché bing phuong phap sic ky cdt trén kromasil (dung mdi rira giai:
CH,Cl/CH30H véi ty 16 99/1; 10um). Céc phén doan tinh khiét dwgc thu hdi va dung
mdi dugc 1am bay hoi. Thu dugc: 0,026g hop chit 124.
ViduB16

a) Diéu ché hop chit 125
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Thém nho giot dung dich NaOH 5N (2ml) & 50°C vao hén hop gdm hop chat 104
(xem Bang 3) (diéu ché dugc theo Vi du B2.c) (0,0003mol) va NH,OH.HCI
(0,0004mol) trong etanol (10ml). Khuéy hdn hop thu duogc & 50°C trong 2 gid. Hai phan
ba hdn hop nay dugc lam bay hoi. R6t hdn hgp thu duge vao HoO va chiét bing CH>CL.
L6p hitu co duge rua bé‘mg K>CO3 10%, 1am khd (MgSOs), loc, va dung mdi dugc lam
bay hoi. Thu dugc: 0,21g hop chét 125.

b) Didu ché hop chét 126

y N

Thém 1,1°-carbonyldiimidazol (0,0012mol) vao hdn hop gém hop chat 125
(0,0003mol) trong THF (20ml). Khudy hdn hop thu duge va hdi luu qua dém, tiép do6 rot
vao Hz0 va chiét béng CHCl,. Lép hitu co duge tach ra, 1am kho (MgSOa), loc, va
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dung méi dwoc 1am bay hoi. Phan cin (0,17g) dugce tinh ché bang phwong phap sic ky
cdt trén kromasil (dung méi rira giai: CH2Clo/CH3OH véi ty 1€ 98/2; 10um). Hai phan
doan dugc thu hdi va dung mdi dugc lam bay hoi. Thu dugc: 0,035g phan doan 1 va
0,05g phan doan 2. Ca hai phan doan nay dugc phdi hop v6i nhau va két tinh tir dietyl
ete. Chat két tia duoc loc ra va lam kho. Thu duoc: 0,05g hop chét 126 (38%) (diém
nong chay > 260°C).

ViduB17

Diéu ché hop chét 253

v R
RN sqe!

a) Cho 2,53ml axetonitril, 0,056g (0,253mmol) Pd(OAc)z va 0,154¢g (0,506mmol) tris(2-

A N
SN

metylphenyl)phosphin vao binh phan Gng c¢6 dung tich 100ml trong moi trudng nito va
khudy hén hop thu dwge trong 10 phat. Thém 1g (2,53mmol) hop chét trung gian 58,
0,51ml (3,8mmol) N,N-dietyletanamin va 0,36g (5,06mmol) acrylamit vao hén hop nay.
Dun néng hdi luu hdn hgp thu duge (80°C) trong 5 ngay d8 thu dugc 28% hop chét 253.

b) Cho 0,8g (4,33mmol; 1 duong luong) hop chét trung gian 3a (E), 1g (4,33mmol; 1
duong luong) hop chét trung gian 5 va 16ml 2-propanol vao binh phan tng c6 dung tich
100ml trong méi trudng Na. Thém 0,72ml dung dich HCI 6N trong 2-propanol vao hdn
hop nay. Khudy hdn hop thu dugc trong didu kién hdi luu trong 72 gid, rdi lam ngudi aé

thu dugc mudi axit clohydric ctia hop chit 253, tirc 12 hop chat 254,

Hop chét 254 ¢6 thé dugc chuyén hod thanh bazo ty do theo cic phuong phéap da

biét trong linh vuc ndy (xem vi du B1A).

Hop chit 253 ¢6 thé dwoc chuyén hod thanh hop chét 1 theo phuong phép duoc
mo ta trong Vi du Alc)y).
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Bang 3, 4 va 5 du6i day thé hién cac hop chit c6 cong thirc (I) didu ché dugc theo

mdt trong s cac vi du trén ddy (Vi du s).

Bang 3
H
R* H N N
U
N
R® 7 §
SN
1 A s
QKP Vi du DAu 11@1,1 vat 13:,
chat & R? R* diém néng chay
sd (°C), (MH+)*
diém nong chay
2 B2 -
a 2-benzofuranyl H 240
21 | Bl 3-thienyl H diém néng chay
Y 220
diém nong chay
3 B2b 2-fi 1
urany H 28
d’ I’\ r h 2
28 | B2a 2-thienyl H 16 nOng iy
235
d- A J h 9
29 | B2a phenyl H 1em ong ehay
230
1 |B1/B6 CH=CH-CN H diém nong chiy
a -CH=CH-
245, (E)
30 | B2a 2,4-diclophenyl H (460)
31 | B2a 2-benzo[b]thienyl H (448)
32 | B2a 1-naphtalenyl H (442)
33 | B2a 3-clophenyl H (426)
34 | B2a 3-axetylphenyl H (434)
35 | B2a 3-metylphenyl H (406)
36 | B2a 2-naphtalenyl H (442)
37 | B2a 4-clophenyl H (426)
38 | B2a 4-metoxyphenyl H (422)
39 | B2a 4-metylthiophenyl H (438)
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H ~ 1°A A e
QLP Vi du D}I l1¢1’1 vat 13:,
chat & R3 R* diém noéng chay

56 (°C), (MHH)*
40 | B2a §—®—CHZOH H
0 diém nong chay
19 Bl H
220
diém noéng chay
8 B5a -C(=N-OH)-CH(CHa). H 156
Pr diém nong chay
20 | BI10 H
205
diém néng cha
0 193
diém néng cha
OH 200
diém nong chay
42 | Bsa W H &
H O/ 155
diém néng chay
43 | B4b YO H
110
diém néng chay
44 | BSb W H
HLC—0" 110
diém néng chay
45 | BSa -C(=N-OH)-CHs H

135
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Hop ! v Dt liéu vit Iy,
Z Vl du 2 , q
chat s& R’ R* diém nong chay
3 (°C), (MH-+)*
d-f( r h,,
9 | BSb -C(=N-O-CH)-CH(CHs), H e none by
CH,
VCH diém nong cha
46 | B5b N H g chay
Of ° 164
diém nong chay
47 | B4b -CH2-N(CH-CHs), H
150
diém nong chay
48 | B4b N \ -
— 85
CN
15 | Bée 5\2\@4 H (461)
CN
¥ | Bee % H (449)
CN
%0 | Boe WKQ\O H 487)
o
CN
51 | B6e - (493)

O
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Hop ) Dt liéu vat ly,
.| Vidu X, .
chat o& R3 R* diém nong chay
s6 (°C), (MH+)*
CN
52 | B6e fiw/A\x<::>y/o\oH3 H (473)
CN
53 | Bée §1V¢J\\<:::> H (443)
CN  CHq
54 | Bée si\/fL\E:T:] H (446)
CN
55 | Bée ii\/¢L\Eii:f H (449)
CN
56 | Bée éiv/i\x<::>k_5r H (521)
CN CHs
57 | Bée ;i\/¢L\<C:i§ H (457)
6 | B4b | -CH,-N(CH;)-CHz-CH,-N-(CHz ), H (430)
58 | B4b H (506)
5 SN~ N CHs
~CHs
59 | B4b % N N-NH, H (428)
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Hop ) Dir liéu vat ly,
. | Vidu LR , ,
chat o4 R3 R* diém noéng chay
sd (°C), (MH+)*
O
60 | B4b 2/\N/ \q - H (532)
_/
61 | B4b ¥ NN H (504)
__/
62 | B4b g/\NO/\Q H (503)
63 | B4b H (472)
TN
-
-
~OrD
64 | Bdb % \_/ H (491)
65 | B4b | -CHo-N(CHs)-CH,-CHy-CH,-CH; H (415)
66 | B4b NAN_CH H (442)
% N N—CH
% NN
67 | B4b >=J H (410)
HL
68 | B4b -CH,-N(CHj3)-CH2-CH,-CH; H (401)
69 | Bdb % N ) H (399)
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P Vi dy Dixficu vat Y,
chat & R? R* diém nong chay
sd (°C), (MH+)*

% NN
70 | B4b \—/ H (396)
71 | B4b -CH,-N(CH,-CH,-0-CHs), H (461)
(0]
72 | B4b ?{/“\T:::T/E\O/A\CHS H (485)
fre
73 | Bdb &/N\CN/CH\@ H (456)
P
74 | B4b N N :> H 492
%N ,"‘<N / (492)
75 | B4b -CH,-N(CH3)-CH>-CH>-CN o (412)
CH,
76 | B4b % N :o H (443)
'CH,
77 | B4b ON ]I H (397)
78 | B4b %NS H (417)
79 | B4b V\"C@N H (464)
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HC.YAP Vi dy 3 4 Dﬂfr liél:l vat 13’{,
chat < R R diém néng chay
sb (°C), (MH+)*
diém néng chay
80 | B4b | -CH2-NH-CH2-CH>-N(CH>-CHs). H 105
0 diém nong chay
81 B1 0O H
| 240
oH diém néng chay
82 | BI10 o H
| 170
diém néng chay
24 | BI3 -CH,-CH>-CN H
208
diém néng cha
l > 250
O—N
diém néng cha
14 | B6d H &
158
diém noéng chay
84 | Boc -C(CH3)=CH-CN H
224 (E)
diém noéng chay
18 B9 -CH(OH)-CH2-CN H
252
"
85 | B4b B SNTSN H (474)
R
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Hop Vid Dit liéu vat ly,
chit| ' p N R? R* diém nong chay
s6 | (°C). (MH*
86 | B4b "/\N/Nﬁ/O H (473)
‘——'—N
OH
87 | B4b Z/\NJ% H (426)
L—n
CH,
88 | B4b ey LN H (424)
3{/\N/Q“N
89 | Bdb /=\ H (446)
Y \
N N
/N,\
90 | B4b %N N H (397)
H4 . _CHs
91 | B4b V\NIN H (438)
|
CHs
92 | B4b f H (438)
% ONTSN
_
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o A a1
Q;p Vi du Du 11@1’1 vat ly,
chat & R3 R* diém nong chay
50 (°C), (MHH)*
CHs
93 | B4b KN H (410)
—
_N_ _CH
94 | B4b % N Y ? H (410)
Cl
NN
95 | B4b N H (478)
J—— N
HC
V\Nx
96 | B4b ‘ NN H (473)
N~
diém nong chay
103 | B6b -CH=C(CH3)-CN H
201 (E)
diém néng chay
11 | Bé6b -CH=C(CH3)-CN H
246 (Z)
diém nong chay
10 | Bé6a -CH=CH-CN H
258 (2)
4 B3 -CHz-CN H
N _CHjz diém nong chay
17 | BS TN, H
0—N * 110
N diém nong chay
97 | BS g\ﬁ N cH, H

240
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Hop ) Dit liéu vat ly,
;| Vidu 2 .
chét o4 R3 R* diém nong chay
s (°C). (MHH)*
o_ ™ diém nong chay
16 | B7 I H
N—N >250
diém nong chay
7 Bdc -CH2-O-CH;-CH>-CN H
>260
diém nong chay
5 B4a 4-thiomorpholinyl -NO2
268
diém néng chay
98 | Bda 4-morpholinyl -NO»
210
diém néng chay
22 | B4a 1-piperidinyl -NO,
252
diém néng chay
23 | B12 1-piperidinyl -NH,
262
12 | Bée H -C(CH3)=CH-CN| (E) (381)
13 | Béc H -C(CH3)=CH-CN| (Z)(381)
diém néng chay
127 | Bl -N(CHz3)2 H
228
diém nong chay
123 | Bl5a -C(=0)-CH,-CN H
150
w0
116 | B9C _N,N 7 H (463)
A
H
128 | B9C N . H (480)
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Hop ) Dir liéu vét ly,
. | Vidu . 2 .
chét o4 R3 R* diém néng chay
50 (°C), (MHH)*
i
129 | B9C —N’ o H (452)
VAR
130 | B9C -CH=N-NH-C(=0)-CH3 H (400)
131 | B9C -CH=N-NH-C(=0)-CH2-CN H (425)
ol
132 | B9C _ N’ H (468)
AR
115 | B9Bd -C(=0)-NH-CH; H (373)
134 | B9Bd -C(=0)-N(CHz)» H (387)
135 | B9Bd -C(=0)-N(CH3)-CH,-CH H 401)
136 | B9Bd -C(=0)-N(CH,-CHs)» H (415)
137 | B9Bd -C(=0)-NH-CH»-CHs H (387)
138 | B9Bd -C(=0)-NH-CH>-CN H (398)
139 | B9Bd -C(=0)-N(CH3)-CH>-CN H (412)
140 | B9Bd -C(=0)-NH-CH,-C=CH H (397)
141 | B9Bd -C(=0)-NH-CH,-CH=CH; H (399)
142 | B9Bd -C(=0)-NH-CH(CHz), H (401)
diém nong chay
143 | Bl -N[CH2-CH(CHa3)2]2 H 238
diém nong chay
144 | B13 -CH2-CH(CN), H 160
106 | B6f CH=C(CN)-C(=0)-C(CHs) H (), diém néng
) ) TR chay 193
=N (E), diém nong
145 | BOF . S\ H

chay 229
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Hop! i u Dit lidu vat Iy,
cht 6 R’ R diém nong chay
% (°C), (MHH)*

=N (), didm nong
146 | BOF 7\ / H
% chay 258
7/E=88/12
147 | B9Ea -CH=C(CN)-CH,-CN H ( /12)
(406)
E), diém né
148 | B6c -C(CH,-CH3)=CH-CN I (E), }em nong
chay 173
E d';”\ ’
149 | Bé6c -C(CH(CH3),)=CH-CN o (E), }em néng
chay 132
150 | Béc -C(CH(CHs))=CH-CN o ), d}em néng
chay 132
(Z), diém nong
151 | B6b -CH=C(CH3)-CN H
() chay 246
(E), diém néng
152 | B6b -CH=C(CH3)-CN H
() chay 201
d-;'\ ’ ha
153 | B13 -CH,-CH(CH3)-CN H iem ng;gc ay
124 | B15b -C(Cl)=CH-CN H
154 | B9Ba | -CH=CH-C(=0)-N(CH3)-CH>-CN H (E)
(E), diém néng
112 | B9B _CH=CH-C(=0)-N(CH -
o CHCCON(ETh) chiy >264
155 | B9Bc — N - (E), diém nong
chay 156
0
S, o
156 | BIB — N o (E), diém néng
c
chay 168

o)
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104

Hop Vi du Dit liéu vat ly,
chét L R3 R* diém nong chay
6 | (°C), (MHH)*
157 | B9Bc — O H (B), diém néng

chay > 265
0]
(E), diém néng
-CH=CH-C(=0)- -CHy- H
158 | B9Bc | -CH=CH-C(=0)-N(CH3)-CH,-CH3 chy > 260
_ _ (E), diém néng
114 | B9Bc |-CH=CH-C(=0)-N(CH3)-(CH2),-CN H chiy 168
3 3 (B), diém néng
159 | B9Bc | -CH=CH-C(=0)-N(CH2-CHs), chiy 249
160 | B6b -C(CH3)=C(CH3)-CN (E)
_ (Z), diém nong
107 | B9Aa -CH=CH-CI chéy 250
3 (Z), diém néng
161 | B9Aa -CH=CH-Br H chiy 248
diém néng chay
111 | B9Ad -CH=C(Br), H
223
129 | BoF —/_<N_=> o (E), diém nong
S/ W chiy 120
I - J—CN o (E), diém nong
s/ / chay > 260
163 | BoF _/_CN - diém noéng chay
s—/ 4 128
diém néng chay
164 | BOFF —° H
\ /
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Hop . Dit li€u vat ly,
.| Vidu R
chat & R’ R* diém néng chay
sb (°C), (MH+)*
_OH
125 | Bl6a W N H
\ /
O
104 | B2c W H
\ /
diém néng chd
165 | BOF = H &
\ / 112
(!;H3 diém nong chay
166 | BOF =N H
\ / 194
_ diém néng cha
167 | BYF //—< >—=N H &
% 191
| CN diém néng cha
126 | B16b &@ H &
\ / > 260
diém nong chay
168 | Bd4c -CH2-O-CH»-CH3 H 201
diém noéng chay
117 | B9Da H -N(CHzs)2 132
120 | B9EDb -CH=C(CN). H
253 |B17a/b -CH=CH-C(=0O)NH» H (E)
254 | B17b -CH=CH-C(=0O)NH H (E) HCI

*(MH") thé hién khoi lugng cua hop chit duoc proton hod; gia tri nay duoc xdc dinh

bing phd ké MicroMass c6 gin diu do phun dién tir v6i bd phén tich bbn cuc.
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CH,
i :o N_ NR!
\C(
N
R® CHz 7 S
N
Hop | Vidu R3 R* | Dit liéu vat 1y,
chat 50 diém néng chay
> (°C), (MH+)*
25 | Béc -CH=CH-CN H |diém nong chay
256
99 | B3 -CH,-CN H |diém nong chay
184
100 | B4b -CH»-N(CH,-CH3)2 H |diém néng chay
172
102 | B13 -CH,-CH,-CN H |diém nong chay
224
101 | B4b -CH,-N(CH3)-CH>-CH>-CN H |diém néng chay
196
26 | Bl4 -CH=CH-CN CH; |diém néng chay
195
169 | B9Bd -C(=0)-N(CH,-CHj3), H |diém nong chay

172
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Hop | Vidu R? R* | Dit lidu vat 1y,
chat 50 diém néng chay
> (°C), (MH+)*

170 | B4b -CH,-N(CH3)-CH,-CN H
171 | B4b H (398)
'ad
172 | B2a /% H |diém néng chay
%—Q 158
173 | B4b -CH,-N(CH3)-CH,-CH>-N(CHs)2 H |diém nong chay
196
174 | B4b -CH2-N(CHj3)-CH=N-CN H |diém nong chay
254
175 | Bl4 2-furanyl CH; |diém néng chay
178
118 | B9Db — H 164
(|
176 | Bl14 — CH; |diém nong chay
%'NQ 188
177 | B9Aa -CH=CH-Br H |(2), diém néng
chay 169
110 | B9Ac -CH=C(F)-CN H | (E), diém néng
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Hop | Vidu R3 R* | Dt liéu vat ly,
chat | s0 diém néng chay
s0 (°C), (MH+)*

chay 254
178 | B6b -CH=C(CH3)-CN H (Z)
179 | B6b -CH=C(CH3)-CN H (E)
180 | B9Bb CHy H (E)

&/\H/ N\/@
0
181 | B9Bc -CH=CH-C(=0)-NH-xyclopropyl H (E) (426)
182 | B9Bc -CH=CH-C(=0)-NH-CH2-CH2-N(CH3)2 H (E) (427)
183 | B9Bc | -CH=CH-C(=0)-NH-CH,-CH,-CH>-O-CH3 H (E) (458)
184 | B9Bc¢ -CH=CH-C(=0)-NH-CH>-CH(CH3)2 H (E) (442)
185 | B9Bc -CH=CH-C(=0)-NH-CH>-CH>-CN H (E) (439)
186 | B9Bc H H (E) (468)
had
0

187 | B9Bc | -CH=CH-C(=0)-NH-CH>-CH,-CH>-N(CH3)2 H (E) (471)
188 | B9Bc -CH=CH-C(=0)-NH-(CH»)3-O-CH>- CH3 H (E) 472)
189 | B9Bc¢ -CH=CH-C(=0)-NH-CH>-CH3 H (E) (414)
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Hop | Vidu R3 R* | Dit liéu vat 1y,
chat 50 diém néng chay
0 (°C), (MH:+)*
190 | B9Bc -CH=CH-C(=0)-NH-CH,-CH,-O-CH3 H (E) (444)
191 | B9Bc -CH=CH-C(=0)-NH-CH(CH3)2 H (E) (428)
192 | B4b KCH3 H (E) (491)

S~ N\/@N
193 | B4b S H (E) (444)
o
194 | B4b -CH=CH-CH,-N(CH3)-CH2-CH,-CN H (E) (439)
195 o H (E) (483)
N— NOANHZ
196 | B4b -CH=CH-CH,-N(CH-CH>-O-CHj3), H (E) (488)
197 | Bdb CHs H (E) (476)
|
M N\/@
198 | B4b -CH=CH-CH,-N(CH3)-CH,-CH>-CHj3 H (E) (428)
199 | B4b -CH=CH-CH,-N(CHj3)-CH,-CH>-N(CH>- H (E) (485)

CHs),
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Hop | Vidu R3 R* | Dit liéu vat 1y,
chat 50 diém néng chay
0 (°C), (MH+)*
200 | B4b -CH=CH-CH,-N(CH,-CH3)-CHj3 H (E) (414)
201 B4b -CH=CH-CH>-N(CH>-CH>-CH3)2 H (E) (456)
202 B4b -CH=CH-CH>-N(CH3)-CH>-CH2-CH>-CH3 H (E) (442)
203 | B4b H (E) (438)

M/\( />
204 | Bdb H (E) (442)
M /\
— N ©
__/
205 | B4b H (E) (455)
— N N—CHs
__/
206 | B4b | -CH=CH-CHy-N(benzyl)-CH,-CH>-N(CH3), | H (E) (533)
207 B4b -CH=CH-CH-N(CHa3)2 H (E) (457)
208 | B4b -CH=CH-CHa-N(isopropyl)2 H (E) (456)
121 | B9Bb -CH=CH-C(=0)-NH, H (E)
209 | B9Bb H | (E), diém nong

A

chay 116
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Hop | Vidu R3 R* | Dit lidu vat ly,
chat S0 diém nong chay
>0 (°C), (MH+)*
210 | B9Bb oHy H | (E), diém nong

&/W N\@ chay 254
o) N
CH3
211 | B9Bb -CH=CH-C(=0)-N(CHj3)-CH,-CH,-OH H | (E), diém nong
chay 222
212 | B9Ba -CH=CH-C(=0)-N(CH3)-CH,-CN H | (E), diém nong
chay 198
213 | B6c -C(CH3)=CH-CN H (E)
214 | B9Bc -CH=CH-C(=0)-N(CH3)-CH,-CH,-CN H | (E), diém néng
chay 204
215 | B9Bc -CH=CH-C(=0)-N(CH3)-CH,-CH; H | (E), diém néng
chay 211
216 | B9Bc \ H | (E), diém néng
5\/\( N chay 246
@]
217 | B9Bc -CH=CH-C(=0)-N(CH,-CHj3), H | (E), diém néng

chay 226
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Hop | Vidu R3 R* | Dit lidu vat ly,
chat 50 diém néng chay
> (°C), (MH-+)*
218 | B9Bc H | (E), diém néng
5\/\( Ni > chay 196
0]

219 | B9Ba -CH=CH-C(=0)-N(CH3), H | (E), diém nong
chay 225

220 | B9E -CH=C(CN)-CH2-CN H | (2), diém nong
chay 195

109 | BY9AD -CH=CH-ClI H | (E), diém nong
chay 200

108 | B9AD -CH=CH-Cl H |(2), diém nong
chay 165

221 | B9Ba -CH=CH-C(=0)-NH-CH3 H | (E), diém nong
chay 260

222 | B9BD -CH=CH-C(=0)-N(CH,-CH,-0O-CH3), H | (E), diém nong
chay 158

223 | B9Bb — H | (E), diém nong
M(N\ /° chay 208
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Hop | Vidu R3 R* | Dit liéu vat ly,
chat | sO diém noéng chay
0 (°C), (MH+)*
224 | B9Bb GHy H | (E), diém néng

M(N\/\Q chay 208
@)
113 | B9Bb | -CH=CH-C(=0)-N(CH;)-CH>-CH,-CH>-CH; | H | (E), diém néng
chay 212
225 | B4b -CH2-N(CH2-CH>-CN), H |diém néng chay
154
226 | B2a 2-furanyl H |diém noéng chay

162

*(MHY) thé hién khéi lugng cua hop chit duoc proton hoa; gia tri nay dugc xac dinh

bang phd k& MicroMass c6 gin dau do phun dién tir véi bd phan tich bdn cuc.

Bang 5

R4a
H
X! N N
N
R3 R4b =

Ya
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Dt ligu vt ly,
Hop . :
., | Viduso R? R4 R% X! | diém nong chay
chat so
(°C)
diém néng chay
227 B13 -CH>-CH>-CN CHs H -NH
186
diém néng chay
228 B4b -CH2-N(CH3)-CH2-CN | CH3 H -NH 138
diém néng chay
229 B6b -CH=C(CH3)-CN CHs H -NH 190
(E), diém nong
230 B6c -CH=CH-CN CHs; H -O-
chay 254
diém néng chay
231 Bé6b -CH=C(CH3)-CN CH; H -O- 150
(E), diém nong
232 B6c -C(CH3)=CH-CN CH;3 H -O-
chay 234
diém néng chay
105 B4d -CH,-O-CH»-CH3 CHs H -O- 140
diém néng chay
233 B6b -CH=C(CH3)-CN CHs Cl -NH 14
diém nong chay
234 B13 -CHz-CH»-CN CH; H -O- 199
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Dit li¢u vat ly,
Hop . ,
., | Vidusb R3 R R# X! | diém nong chay
chat so
°C)
diém nong chay
235 B13 -CH(CHs;)-CH2-CN CHs H -O- 195
diém nong chay
236 B13 -CH»-CH(CH3)-CN CHs H -O- 61
(E), diém néng
237 Bé6c -CH=CH-CN CHs H -NH
chay > 264
diém nong chay
238 B3 -CH,-CN CHs Cl -NH
184
(E), diém nong
239 Bo6c -CH=CH-CN CHs | 2-furanyl | -NH
chay 175
119 BOE -CH=C(CN)-CH>-CN | CH3 | 2-furanyl | -NH
=N diém nong chay
240 B9F N CHs Cl -NH
\_/ 248, Z/E=50/50
-CH,-N(CH3)-CH,-CH>- diém nong chay
241 B4b CHs Br -NH
CN 148
(E) 30%-(2)
242 Bl -CH=CH-CN H | isopropyl | -NH
70%
-CH»-N(CH3)-CH-CH,- diém nong chay
243 B4b CHs Cl -NH

CN

85
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Dit ligu vat ly,
Hop . :
. | Vidusd R? R* R# X! | diém néng chay
chat so
°C)
(E), diém néng
244 B6c -CH=CH-CN H Br -NH
chay 270
(E), diém néng
245 Bé6c -CH=CH-CN H -OCHs- | -NH
chay 258
(E), diém néng
246 B6b -C(CH3)=C(CH3)-CN | CHjs H -O-
chay 214
diém néng chay
247 B6b -CH=C(CH3)-CN CH; Br -NH 10
(E), diém néng
248 Bé6c -CH=CH-CN CH; Br -NH
chay 250
diém noéng chay
249 B6b -CH=C(CH3)-CN H -OCHs- | -NH 166
diém néng chay
250 B6b -CH=C(CH3)-CN H Br -NH 126
diém nong chay
251 B13 -CH>-CHz-CN H -OCH;- | -NH
228
diém nong chay
252 B4c -CH2-O-CH>-CH,-CN H Cl -NH

168
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Dt liéu vat ly,
Vi du sd R3 R4 R* X! | diém néng chay
°C)

Hop

chat so

(E), diém nong
chay 258

133 B6c -CH=CH-CN CHs Cl -NH

C. Vi du dugc ly

Hoat tinh dugc ly cta cac hop chét theo sang ché dugc kiém tra bing cich st

dung thir nghiém sau.

Quy trinh thir nghiém nhanh, nhay va tu dong hod duoc st dung dé danh gia chét
khang HIV in vitro. Dong té bao T4 dugc bién nap véi HIV-1, MT-4, dong t€ bao nay
da duge chimg minh 13 ¢6 tinh min cam cao va cho phép gay nhiém HIV (Koyanagi et
al., Int. J. Cancer, 36, 445-451, 1985), dugc st dung lam dong té bao dich. Muc do trc
ché tac dung gy bénh té bao do HIV gdy ra dugc sit dung lam dich thir nghiém. Kha
nang sbng s6t cua ca té bao bi nhiém HIV 14n té bao dugc gay nhiém gia dugc danh gia
bang cach sir dung phd quang ké théng qua mic d giam luong 3-(4,5-dimetylthiazol-2-
y1)-2,5-diphenyltetrazoli bromua (MTT). Nong d6 giy doc té bao 50% (CCso tinh theo
M) duge xac dinh 12 ndng d6 hop chét c6 tic dung lam giam do hép thu ciia mu duge
gdy nhiém gia & mic 50%. Muc dd bao vé tinh theo ty 1& phan trim ma hop chét tao ra &

t& bao bi nhidm HIV dugc tinh theo cong thirc sau:

(ODT)HIV ~ (ODC)HN
V(ODC)GIA - (ODC)HIV

tYntheo %,

trong d6 (OD1)mrv 1a mat d6 quang do dugc ¢ mot néng d6 nhét dinh cta hop chét thu
nghiém & té bao bi nhidm HIV; (ODc)uv 1a mt do quang do duoc dbi véi té bao bi
nhiém HIV khdng duoc xtt Iy dung lam d6i ching; (ODc)cia 12 mat d quang do duoc
d6i v6i té bao duge gay nhiém gia khong dugc xir Iy ding lam dbi chimg; tat ca céc gia

tri mat do quang dugc do & bude song 540nm. Liéu tao ra mtc d6 bao vé 50% theo cong
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thirc néu trén dugc xac dinh 12 ndng d6 e ché 50% (ICso tinh theo M). Ty 1& CCso v6i
ICso dwgc xé4c dinh 1a chi s& chon loc (Selectivity Index - SI).

Bang 6 thé hién céc gia tri pICso(-logICso), pCCso(-logCCso) va pSI(pCCso-pICso)
d6i v&i cac hop chit c6 cong thire (I). Vi du, hop chit c6 gia trj ICso bang 10°M, c6
nghia 13 pICso = 9, va gi4 trj CCso bing 10°M, c¢6 nghia 13 pCCso=5, c6 SI bang 10
SM/10°M = 10.000, tirc 12 c6 pSI bang 5-9 =-4.

Béang 6
Hop chét s6 | pICso (M) pCCso (M) pSI
21 8,4 4,9 -3,5
3 8,4 5,5 -2,9
| 9,4 5,0 -4.4
34 8,0 4,8 3,2
19 8,4 4,8 -3,6
45 8,7 5,0 -3,8
49 8,0 4,8 -3,2
70 8,1 4,8 -3,3
75 9,0 5,0 -4,0
78 8,4 4,9 -3,5
79 8,0 5,3 -2,7
84 9,0 4,5 -4,5
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Hop chét sé | pICso (M) pCCso (M) pSI
18 8,8 4,9 -4,0
25 9 4 -5
24 9,1 5,7 -3,4
81 91 5,6 -3,5
11 9,2 5,7 -3,5
10 9,2 6,3 -2,9
174 8,8 5.3 -3,5
227 9,5 <4,0 <-5,5
144 8,6 6,4 -2,2
229 8,8 <4.,0 <-4,8
118 8,4 4,1 <-4,1
177 8,3 <4,0 <-4,3
106 7,7 52 -2,5
145 8,7 5.3 -3,4
147 9,4 5,7 -3,7
148 8,8 4.9 -3,9
230 9,2 <4,0 <-5,2

-150-




31086

Hop chét s6 | pICso (M) pCCso (M) pSI
231 9,2 <4,0 <52
232 8,4 <4,0 <44
105 72 <4,0 <32
110 8,6 4,3 4,3
233 9,3 5,7 -3,6
234 8,7 <4,0 <-4,7
235 9,3 <4,0 <53
236 8,8 <4,0 <-4,8
149 9,1 53 -3,8
15 8,8 4,8 -4,0
237 8,9 <4,0 <-4,9
151 9,1 5,5 -3,6
152 9,1 4,8 -4,3
178 8,8 5,7 -3,1
179 8,9 <4,0 <-4,9
153 9,2 6,3 2,9
124 8,5 4,7 -3,8
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Hop chit s6 | pICso (M) pCCso (M) pSI
238 9,5 5,6 -3,9
112 9,1 4,9 4.2
244 9,2 4 -5,2
209 8,6 4,9 -3,7
210 8,3 4,8 -3,5
155 8,8 6,3 2,5
156 7,7 5,1 -2,6
158 8 5,5 2,5
212 9,1 5 4,1
114 8,6 5,1 3,5
213 9 4,8 42
214 8,6 5,1 -3,5
215 9,1 5,5 -3,6
216 8,2 5 -3,6
219 9,1 5 -4,1
245 8,8 4 4.8
146 8,4 5.4 -3
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Hop chét sb | pICso (M) pCCso (M) pSI
247 9,2 6,2 -3

248 9,3 5,7 -3,5
249 8,5 4 -4,5
42 9 6,3 -2,7
251 8,9 5 -3.9
133 9,2 4 -5,2
9 8,8 4,8 -4

239 8,9 5 -3,9
241 9,4 5,3 -4,1
126 8,4 4,9 -3,5
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YEU CAU BAO HO
1. Hop chit ¢6 cong thic:
Rl
R3\ SN I!I
U,
(R“)m/ g R

N-oxit, mubi cong duoc dung, amin bac bdn va dang chét déng phén hoéa hoc lap thé cta
no, trong do;
mlal, 2,3 hoic 4;
R!1a hydro; aryl; formyl; Cialkylcarbonyl; Cisalkyl; Cisalkyloxycarbonyl; Ci-
salkyl dugc thé bing formyl, Cisalkylcarbonyl, Cisalkyloxycarbonyl, Ci.

salkylcarbonyloxy;  CisalkyloxyCi.salkylcarbonyl  dugc thé bing Ci
salkyloxycarbonyl;

R?1a xyano, aminocarbonyl hodc Cisalkyl dugc thé bing xyano hoidc
aminocarbonyl;

X 1a -NR>- hoic -O-;

X3 1a -NR>-, -NH-NH-, -N=N-, -O-, -C(=0)-, -CHOH-, -S-, -S(=0),-;

R? 14 Caealkyl duoc thé bing xyano hoic Ca.calkenyl duoc thé bing xyano;

X5 1a -NR-, -NH-NH-, -N=N-, -O-, -C(=0)-~, -S-, -S(=0),-, -X2-Ci.salkanediyl-, -
Ci.salkanediyl-Xza-, -Ci.salkanediyl-X2p-Ci-salkanediyl, -C(=N-OR®)-C.
salkanediyl-;

v6i Xz lda  -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -SEO)p-; va
vai Xop 1a -NH-NH-, -N=N-, -C(=0)-, -S-, -S(=0),-;

R*la halo, hydroxy, Cisalkyl, Cssxycloalkyl, Cisalkyloxy, xyano, nitro,
polyhaloCi.salkyl, polyhaloCi.salkyloxy, aminocarbonyl, Ci-salkyloxycarbonyl, Ci-
salkylcarbonyl, formyl, amino, mono- hoic di(Ci.salkyl)amino hodc R”;

R 1a hydro;
R” 1a vong cacbon dang mot vong, hai vong hodc ba vong, no, no mot phén hoic thom
hoac di vong dang mdt vong, hai vong hodc ba vong, no, no mot phén hodc thom, trong

d6 mdi hé vong trong so cdc hé vong cacbon hodc di vong nay co thé tuy y duoc the
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béng mdt, hai, ba, bén hodc nim nhom thé, mdi nhom thé doc lap duoc chon tir halo,
hydroxy, mercapto, Cigalkyl, hydroxyCi.salkyl, aminoCi.salkyl, mono hodc di(Ci-
salkyl)aminoCi.salkyl, formyl, Ci.salkylcarbonyl, Cssxycloalkyl, Ci.salkyloxy, Ci-
salkyloxycarbonyl, Ci.salkylthio, xyano, nitro, polyhaloCi.salkyl, polyhaloCi.salkyloxy,
aminocarbonyl, -CH(=N-O-R?), R78, -X3-R7# hodc R"*-Cyalkyl;

R7% 1a vong cacbon dang mdt vong, hai vong hodc ba vong, no, no mot phén hodc thom
hodc di vong dang mdt vong, hai vong hodc ba vong, no, no mot phﬁn hodc thom, trong
d6 mdi hé vong trong sb6 cac hé vong cacbon hodc di vong nay c thé tuy ¥ duogc thé
béng mot, hai, ba, bdn hodc nim nhém thé, mdi nhom thé doc lap dugc chon tir halo,
hydroxy, mercapto, Cisalkyl, hydroxyCi.salkyl, aminoCialkyl, mono hodc di(Ci.
salkyl)aminoCi.ealkyl, formyl, Cisalkylcarbonyl, Cs.xycloalkyl, Ci.ealkyloxy, Ci-
salkyloxycarbonyl, Cialkylthio, xyano, nitro, polyhaloCi.salkyl, polyhaloCi.salkyloxy,
aminocarbonyl, -CH(=N-O-R?);

R8 1a hydro, Ci.alkyl, aryl hodc arylCi.salkyl;
pla 1 hodc 2;

aryl 1a phenyl hodc phenyl dugc thé bing mdt, hai, ba, bén hodc ndm phin tir thé mdi
phén ttr thé duoc chon duoc 1ap tir halo, hydroxy, mercapto, Cialkyl, hydroxyCi-salkyl,
aminoCi.salkyl, mono hodc di(Cisalkyl)aminoCisalkyl, Ci-calkylcarbonyl, Cs.
sxycloalkyl, Ciealkyloxy, Cisalkyloxycarbonyl, Ci.salkylthio, xyano, nitro, polyhaloCi.
salkyl, polyhaloC1.salkyloxy, aminocarbonyl, R” hodc -X3-R”.

2. Hop chét theo diém 1, trong d6 R 12 etyl dugc thé bang xyano.
. Hop chét theo diém 1, trong d6 R? 1a Co-salkenyl dugc thé bing xyano.

3
4. Hop chit theo diém bat ky trong sb cic diém néu trén, trong d6 R? 1a xyano.
5. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 m 1a 2.

6

. Hop chét theo diém bt ky trong s cac diém néu trén, trong d6 R*1a Ciealkyl;
nitro; amino; halo; Ci-alkyloxy hodc R’.

7. Hop chit theo diém 6, trong d6 R* 1a metyl.

8. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 X; 1a NH.
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9. Hop chit theo diém bat ky trong sb cac diém néu trén, trong d6 R! la hydro hogc
Ciusalkyl.

10. Hop chét theo diém 9, trong d6 R! 1a hydro.
11. Dugc phim chira chit mang duogc dung va lugng c6 hiéu qua didu trj cta hop chat
theo diém bt ky trong sb cac diém tir 1 dén 10 lam hoat chét.

12. Quy trinh bao ché duoc phdm theo diém 11, khic biét & chd luong ¢6 hiéu qua
diéu tri cua hop chit theo diém bat ky trong s6 cac diém tir 1 dén 10 dugc tron k¥ voi
chat mang duoc dung.
13. Duoc phiam theo diém 11, trong d6 hop chét theo didm bét ky trong s6 cac diém tir
1dn 10126 dang hat nano co chit bién dbi bé mit duoc hép phu trén bé& mit cta nod
v6i lwong di dé duy tri kich thudc hat trung binh nhé hon ¢6 hiéu qua la nho hon
1000nm.
14. Hop chit c6 cong thirc:

CN

I
Cy-galkenyl

(Ill-b)

N-oxit, mudi cong dugc dung, amin bac bon va dang chét ddng phan héa hoc lap thé
cua nd, trong do R* va X, 1a nhu dugce xac dinh theo diém 1.
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