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Linh vue k§ thuat duwoc de cap

Sang ché dé cap dén cac hop chét c6 hoat tinh diéu bién hoat tinh ctia metaloenzym,
va cac phuong phap diéu tri bénh, ching rdi loan hodc triéu chimg & cay trong do cac
metaloenzym nay gdy ra.

Tinh trang ky thuit ciia sang ché

Céc sinh vat séng da phat trién cac quy trinh duoc diéu chinh nghiém ngit chuyén
tiép nap céac kim loai, vén chuyén cac kim loai nay vao céc vi tri dy trit ndi bao va cubi
cing, vin chuyén c4c kim loai nay dén cac vi tri st dung. Mot trong nhitng chirc ndng quan
trong nhat cua cac kim loai nhur kém va sit trong cac hé sinh hoc 14 ¢6 thé kich hoat cac
metaloenzym. C4c metaloenzym la cac enzym két hop céc ion kim loai vao vi tri hoat héa
enzym va st dung kim loai nay lam mot phan ciia quy trinh xtc tac. Hon mot phan ba tat
ca cac enzym da xéac dinh duogc tinh chét 1a cac metaloenzym.

Hoat ddng ctia cac metaloenzym phu thudc rat nhiéu vao sy ¢6 mit cua ion kim loai
& vi tri hoat dong clia enzym. Nguoi ta da ghi nhédn rd rang ring cac tac nhan lién két véi
va gay bét hoat ion kim loai & vi tri hoat dong s€ lam giam dot ngdt hoat tinh cua enzym.
Thién nhién st dung chinh chién luoc nay dé lam giam hoat tinh cia mot s6 metaloenzym
trong céac giai doan khong can c6 hoat tinh enzym. Vi du, protein TIMP (tissue inhibitor of
metalloproteases - chét trc ché cac metalloproteaza & mo) lién két v6i ion k&m tai vi tri hoat
dong cia mot sé enzym metalloproteaza nén khac nhau va do do6, 1am ngirng hoat tinh
enzym. Nganh cong ngh¢ dugc da st dung chinh chién luge nay dé tao ra cac tac nhan
chira bénh. Vi du, cac chét chéng nam azol nhu fluconazol va voriconazol chita nhém 1-
(1,2,4-triazol) lién két voi sit cia mau c6 mat tai vi tri hoat dong ciia enzym dich lanosterol
demetylaza va do d6, 1am bat hoat enzym. Vi du khéc bao gdm nhém axit hydroxamic lién
két kém da dugc két hop vao cac chét trc ché cac metalloproteinaza nén va céc histon
deaxetylaza da dugc cong b6 nhidu nhét. Vi du khac 12 nhém axit carboxylic lién két kém
da dugc két hop vao cac chét tic ché enzym chuyén héa angiotensin da dugc cong b6 nhiéu
nhat.

Dé tao cac chét e ché metaloenzym an toan va hiéu qua vé mat lam sang, diéu quan
trong 1a viéc st dung nhém lién két kim loai thich hop nhat déi v6i dich va chi dinh 1am
sang cu thé. Néu sit dung nhém lién két kim loai c6 lién két yéu, hiéu luc c6 thé dudi mirc
t81 wu. Mat khac, néu str dung nhém lién két kim loai ¢6 lién két rt chat chg, do chon loc
d6i v6i enzym dich so véi cac metaloenzym c6 lién quan c6 thé 1a duéi muc téi wu. Viée
mat d6 chon loc t6i uu c6 thé 1a nguyén nhén gy doc tinh 14m sang do su tc ché ngoai du
tinh cda cac metaloenzym véi cac dich la. Mot vi du vé doc tinh 14m sang 1a su tc ché
ngoai du tinh cua cac enzym chuyén héa thudc & ngudi nhu xytocrom P450 2C9
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(CYP2C9), CYP2C19 va CYP3A4 bdi cac chat chéng ndm azol dang luu hanh hién nay
chang han nhu fluconazol va voriconazol. Ngudi ta cho rang sy trc ché cac dich la nay chu
yéu 1a do su lién két khong phan biét duge ciia 1-(1,2,4-triazol) dang st dung hién nay vdi
sit & vi tri hoat ddng cia CYP2C9, CYP2C19 va CYP3A4. Vi du khéc ciia vén dé nay 1a
chimg dau khép dd quan sat thdy trong nhiéu thir nghiém 1am sang cua cac chit e ché
metalloproteinaza nén. Poc tinh ndy dugc xem la ¢ lién quan dén su e ché cua cac
metaloenzym dich la do su lién két khong phan biét dugc ctia nhém axit hydroxamic véi
ké&m tai cac vi tri hoat dong cia dich la.

Do do, viéc nghién ctru cac nhom lién két kim loai c6 thé dat dugc su can bang t6t
hon gitra hi¢u luc va do chon loc van 1a muc dich quan trong va sé& c6 y nghia trong viéc
tao ra cac tac nhan chita bénh va cic phuong phap dé giai quyét duge cc nhu cau chua
dwoc dap tmg hién nay trong diéu tri va phong ngira céc bénh, céc ching rdi loan va cic
triéu chung bénh cua chiing.

Céc chét diét ndm c6 ngudn gde tw nhién hodc tong hop 14 cac hop chét c6 tac dung
bao vé va chira cho cy tréng chdng lai su pha hoai gay ra bsi nim c6 lién quan trong ndng
nghiép. N6i chung, khoéng c6 mot chét diét nidm nao c6 tac dung trong tat ca cac trudong
hop. Do d6, can tiép tuc nghién ctru d8 tao ra cac chat diét ndm ma c6 thé c6 kha nang t6t
hon, d& st dung hon va gia thanh thép.

Sang ché dé cap dén cac hop chét c6 cong thic I, nhu duge thé hién duéi day, va
cac chit din xuit cia chiing va viéc str dung ching lam cac chét diét ndm. Céc hop chét
ctia sang ché c6 thé bao vé chdng lai cac 16p nam lang, cac nidm dam, cac ndm bét toan va
cac nim noan.

Ban chét k§ thuat ciia sang ché

Sang ché dé cap dén céc hop chét (vi du, hop chat bat ky trong s cac hop chat dugc
mo ta trong ban mo ta nay), cac phuong phép diéu chinh hoat tinh ctia cic metaloenzym,
va cac phuong phép diéu tri cac bénh, cc chimg r6i loan hodc cac triéu chting ¢ lién quan.
Céc phuong phép nay co thé bao gém cac hop chét & day.

Theo mot khia canh, séang ché dé xuét hop chét ¢o cong thue I, hodc mubi, solvat,
hydrat hodc tién duoc chat ctia né, trong do:

R7\ Rl R2 R9

)
MBG | ~N

Cong thuc I

MBG la tetrazolyl tiry v duoc thé, triazolyl tity y duoc thé, oxazolyl tiy ¥ dugc thé,
pyrimidinyl tity ¥ dwgc thé, thiazolyl tily y duoc thé, hoic pyrazolyl tuy y dugc thé;
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R1 1a H, halo, alkyl, hodc haloalkyl;

R2 1a H, halo, alkyl, hoac haloalkyl;

R3 doc lap 1a H, alkyl, nitro, xyano, haloalkyl, alkoxy, halo, haloalkoxy, alkenyl,
haloalkenyl, xycloalkyl, haloxycloalkyl, alkynyl, haloalkynyl, thioalkyl, SF3, SFs, SCN,
SOzRs, -C(O)-alkyl, -C(O)OH, -C(0)O-alkyl, C(O)H, CH=N-O-alkyl, -CH=N-O-
arylalkyl;

R4 12 aryl, heteroaryl hodc xycloalkyl tuy y dugc thé bang 0, 1, 2 hodc 3 R; doc lap;

Rs 1a alkyl, haloalkyl, xycloalkyl, C2-Cs alkenyl, C,-Cs alkynyl, aryl, heteroaryl,
arylalkyl, hodc heteroarylalkyl, mdi nhém nay tiy y duoc thé bang 0, 1, 2 hodc 3 R3 doc
1ap;

Re 1a alkyl, aryl, aryl dugc thé, heteroaryl hodc heteroaryl dugc thé,;

R7 1a H, alkyl, -Si(Rs)3, —P(O)(OH),, -CH2-O-P(O)(OH),, hodc —C(O)-alkyl tuy y
duoc thé bang amino;

Rs doc 14p 1a alkyl hoac aryl;

Ry doc 1ap 1a H, alkyl, halo, hodc haloalkyl; va

X1a O hoac S.

Theo khia canh khéc, sang ché dé xuit phuong phép kiém soat bénh do mam bénh
gdy ra & cdy trong c6 nguy co méc bénh do mim bénh gy ra bao gdm viéc cho cay trong
hodc ving lan cin ciy trong tiép xtic v6i ché pham c6 cong thirc I, hodc mudi, solvat,
hydrat hodc tién duoc chét cia no, trong do:

R;— Ri Ry Ry

0O
MBG | A

Cong thic I
MBG la tetrazolyl tily y duoc thé, triazolyl tity ¥ duoc thé, oxazolyl tuy ¥ duoc thé,
pyrimidinyl tuy y duoc thé, thiazolyl tiy y dugce the, hoac pyrazolyl tiy y duoc the;
R1 1a H, halo, alkyl hodc haloalkyl;
R2 1a H, halo, alkyl hodc haloalkyl;

R3 doc lap 1a H, alkyl, nitro, xyano, haloalkyl, alkoxy, halo, haloalkoxy, alkenyl,
haloalkenyl, xycloalkyl, haloxycloalkyl, alkynyl, haloalkynyl, thioalkyl, SF3, SFe, SCN,
SO2R¢, -C(O)-alkyl, -C(O)OH, -C(0)O-alkyl, C(O)H, CH=N-O-alkyl, -CH=N-O-
arylalkyl;
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R4 1a aryl, heteroaryl, alkyl hodc xycloalkyl tuy y duoc thé biang 0, 1, 2 hodc 3 R3
doc lap;

Rs 1a alkyl, haloalkyl, xycloalkyl, C>-Csalkenyl, C>-Csalkynyl, aryl, heteroaryl,
arylalkyl, hodc heteroarylalkyl, mdi nhém nay tuy y duoc thé bang 0, 1, 2 hodc 3 R3 ddc
lap;

Re 1a alkyl, aryl, aryl duoc thé, heteroaryl hodc heteroaryl dugc thé,;

R7 1a H, alkyl, -Si(Rs)3, —P(O)(OH)z, -CH2-O-P(O)(OH)2, hodc —C(O)-alkyl tuy y
dugc thé bang amino;

Rg ddc 1ap 1a alkyl hodc aryl;
Ro doc 1ap 1a H, alkyl, halo, hodc haloalkyl; va
X 1a O hoac S.

Theo cac khia canh khéc, sang ché @& xuét hop chét c6 cong thirc bat ky trong sd
cac cong thirc ¢ day, trong do:

MBG la tetrazolyl tiy y dwoc thé hoic triazolyl tiy ¥ dugc thé;
R 1a flo;

R> 1a flo;

Rj va Rz 1a flo;

R4 12 phenyl ty v duoc thé bang 0, 1, 2 hodc 3 R3 doc lap;

R4 1a phenyl tuy y duoc thé bang 0, 1, 2 hodc 3 halo doc lap;
R4 1a phenyl tiy v dugc thé bang 0, 1, 2 hodc 3 flo doc 1p;

R4 14 2,4-diflophenyl;

Rs 1 aryl tiy ¥ dugc thé bang 0, 1, 2 hodc 3 Rs doc 1ap;

Rs 1a arylalkyl tuy y duoc thé béng 0, 1, 2 hoac 3 Rz doc lap;
Rs 1a heteroarylalkyl tiy y dugc thé bang 0, 1, 2 hodc 3 R3 doc 1ap
Rs 1a heteroaryl tuy y duogc thé bé‘mg 0, 1, 2 hodc 3 Rs doc lap;

Rs 1a pyridyl, pyridazinyl, pyrimidinyl, triazinyl, imidazolyl, triazolyl, tetrazolyl,
hoic pyrazolyl, mdi nhém nay tuy y duoc thé bang 0, 1, 2 hodc 3 R3 doc lap;

Ro la H;
Ry 1a halo;

MBG la 1H-tetrazol-1-yl, 2H-tetrazol-2-yl, 4H-1,2,4-triazol-4-yl, hodc 1H-1,2,4-
triazol-1-yl;
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MBG la 1H-tetrazol-1-yl, hoac 2H-tetrazol-2-yl;
MBG la 4H-1,2,4-triazol-4yl, hoac 1H-1,2,4-triazol-1-yl;
trong do:

R 1a flo;

R» la flo;

R4 1a 2,4-diflophenyl; va

Rs 1a aryl thy ¥ duogc thé bang 0, 1, 2 hozc 3 Rs doc lap;
trong do:

R 1a flo;

R> 1a flo;

R4 1a 2,4-diflophenyl; va

Rs 1a heteroaryl tuy y duoc thé béng 0, 1, 2 hodc 3 Rz doc lap;

trong do:

R 1a flo;

R 1a flo;

R4 1a 2,4-diflophenyl; va

Rs 1a arylalkyl tury y dwoc thé bang 0, 1, 2 hodc 3 Rs doc lap;
trong do:

Rs 1a benzyl tiy v duoc thé bang 0, 1, 2 hodc 3 R; doc 1ap.
trong do:

Rs 1a -CHy-heteroaryl tiy y dugc thé bang 0, 1, 2 hodc 3 Rs doc lap.
trong do:
Rs la -CH2CFr-aryl tuy y dugce thé béng 0, 1, 2 hodc 3 R3 ddc lap.
trong do:

X1a O;

R; 1a flo;

R 1a flo; va

R4 14 2,4-diflophenyl;
trong do:

X1a O;
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R 1a flo;

R> 1a flo; va

R4 1a 2,4-diflophenyl; va

Rs 1a heteroaryl tuy v dugc thé bang 0, 1, 2 hodc 3 Rs doc 1ap;
trong do:

X1a0O;

R; 1a flo;

R 1a flo; va

R4 1a 2,4-diflophenyl; va

Rs 1a pyridyl, pyridazinyl, pyrimidinyl, triazinyl, imidazolyl, triazolyl,
tetrazolyl, hodc pyrazolyl, mdi nhém nay tuy y dugce thé bang 0, 1, 2 hodc 3 R; doc
1ap;

Cac hop chat & day bao gém cac hop chét trong d6 dugc xac dinh 1a dat duoc ai luec,
it nhat mot ph'?ln, dbi v6i metaloenzym béng cach tao mdot hoac nhiéu loai tuwong tac hodc
lién két héa hoc v6i kim loai sau ddy: cac lién két sigma, cac lién két dong héa tri, cac lién
két ddng hoa tri-phdi tri, cac lién két ion, céac lién két pi, cac lién két delta, hogc cac tuong
tac lién két truc chinh. Céac hop chét nay ciing c6 thé dat duoc 4i luc thong qua cac twong
tac yéu hon véi kim loai nhu céc twong tac van der Waals, cac tuong tac pi-cation, cac
twong tac pi-anion, cdc twong tic phén tir phan cuc-phan tir phéan cuc, cac tuong tac ion-
phén tir phan cuc. Theo mot khia canh, hop chét nay duoc xac dinh 1a ¢6 twong tac lién két
v6i kim loai thong qua nhom 1-tetrazolyl; theo khia canh khac, hop chét nay duoc xéc dinh
1a ¢6 twong tac lién két véi kim loai thong qua N2 ctia nhom 1-tetrazolyl; theo khia canh
khac, hop chat nay duge xac dinh 1a c6 twong tac lién két v6i kim loai thong qua N3 ctla
nhom 1-tetrazolyl; theo khia canh khéc, hop chét nay dugc x4c dinh 1a ¢6 twong tac lién
két v6i kim loai théng qua N4 ctia nhém 1-tetrazolyl. Theo mét khia canh, hop chét nay
dugc xac dinh 1a c6 tuong tac lién két voi kim loai qua nhom 4-triazolyl; theo khia canh
khéc, hop chit nay dugc xac dinh 1a c6 tuong tc lién két v6i v6i kim loai thong qua N1
ctia nhom 4-triazolyly; theo khia canh khac, hop chét nay dugc xac dinh 1a c6 tuwong tac
lién két v6i v6i kim loai thong qua N2 cua nhom 4-tetrazolyl.

Cac phuong phap dé dénh gia céc twong téc lién két kim loai-phdi tir dd dugce biét
10 trong linh vuc k§ thudt nay, vi du tham khao cdc tai liéu bao gém “Principles of
Bioinorganic Chemistry” cua Lippard va Berg, University Science Books, (1994);
“Mechanisms of Inorganic Reactions” cua Basolo va Pearson, John Wiley & Sons Inc; Xuét
ban 1an 2 (09/1967); “Biological Inorganic Chemistry” ctia Ivano Bertini, Harry Gray, Ed
Stiefel, Joan Valentine, University Science Books (2007); Xue va cac ddng tac gia “Nature
Chemical Biology”, tap 4, s6 2, 107-109 (2008).

_7-



31799

Trong mét s truomg hop, cac hop chét theo sang ché duogc chon tir cac hop chét c6
cong thue I sau day (va céc mudi, cac solvat hodc cac hydrat dugc dung va duoc chép nhan
trong ndng nghi€p clia chung).

1-(5-(4-Clo-2-flobenzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (1);

1-(5-(2,4-Diflobenzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (2);

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(3-flobenzyloxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (3);

1-(5-(4-Clobenzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-
1-yl)propan-2-ol (4);

4-(6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yloxy)benzonitril (5);

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(4-flophenoxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (6);

1-(5-(4-Clophenoxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
yl)propan-2-ol (7);

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-metoxypyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol (8);

4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl) benzonitril (9);

4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl) oxy)metyl)-2-flobenzonitril (10);

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-phenoxypyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (11);

2-(2,4-Dbiflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-y1)-1-(5-(2,2,2-trifloetoxy) pyridin-
2-yl)propan-2-ol (12);

1-(4-((2,4-Diflobenzyl)oxy)pyridin-2-yl1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (13);

2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-(vinyloxy)pyridin-2-
yl)propan-2-ol (14);

4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)thio)metyl)-3-flobenzonitril (15);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
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pyridin-3-yl)thio)metyl)-3-flobenzonitril (16);
4-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-2-flobenzonitril (17);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-y1)-1-(5-((2,2,2-trifloetyl)thio)
pyridin-2-yl)propan-2-ol (18);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((4-flobenzyl)oxy)pyridin-2-yl)-3-(1 H-tetrazol-
1-yl)propan-2-ol (19);
2-(2,4-biflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-((4-(2,2,2-
trifloetoxy)benzyl)oxy)pyridin-2-yl)propan-2-ol (20);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-((4-(triflometoxy)
benzyl)oxy)pyridin-2-yl)propan-2-ol (21);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((4-(triflometyl)
benzyl)oxy)pyridin-2-yl)propan-2-ol (22);
1-(5-((2,3-biflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (23);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((2-flo-4-(triflometyl)benzyl)oxy)pyridin-2-yl)-
3-(1H-tetrazol-1-yl)propan-2-ol (24);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((3-(2,2,2-trifloetoxy)
benzyl)oxy)pyridin-2-yl)propan-2-ol (25);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-((3-(triflometyl)
benzyl)oxy)pyridin-2-yl)propan-2-ol (26);
1-(5-((4-Clo-3-flobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (27);
1-(5-((3,4-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (28);
2-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)axetonitril (29);
1-(5-(Benzyloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
yl)propan-2-ol (30);
1-(5-(Benzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(2 H-tetrazol-2-
yl)propan-2-ol (31);
1-(5-(But-2-yn-1-yloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-
1-yl)propan-2-ol (32);
1-(5-(But-2-yn-1-yloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(2 H-tetrazol-

-0
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2-yl)propan-2-ol (33);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((3-metoxybenzyl)oxy)pyridin-2-yl)-3-(1LH-
tetrazol-1-yl)propan-2-ol (34);
1-(5-((3,5-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (35);
1-(5-((3,5-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(2H-
tetrazol-2-yl)propan-2-ol (36);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(pyridin-2-ylmetoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (37);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(pyridin-2-ylmetoxy)pyridin-2-yl)-3-(2H-
tetrazol-2-yl)propan-2-ol (38);
1-(5-(Xyclopropylmetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1.H-
tetrazol-1-yl)propan-2-ol (39);
1-(5-(Xyclopropylmetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(2H-
tetrazol-2-yl)propan-2-ol (40);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((4-metoxybenzyl)oxy)pyridin-2-yl)-3-(1LH-
tetrazol-1-yl)propan-2-ol (41);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-isopropoxypyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (42);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-isobutoxypyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (43);
1-(5-((2,3-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
1,2,3-triazol-1-yl)propan-2-ol (44);
1-(5-((2,3-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
1,2,4-triazol-1-yl)propan-2-ol (45)
2-(2,4-DPiflophenyl)-1,1-diflo-1-(5-((2-flobenzyl)oxy)pyridin-2-yl)-3-(1H-tetrazol-
1-yl)propan-2-ol (46);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-y1)-1-(5-((1,1,1-triflopropan-2-
yl)oxy)pyridin-2-yl)propan-2-ol (47);
2-(2,4-Diflophenyl)-1,1-diflo-3-(2 H-tetrazol-2-yl)-1-(5-((1,1,1-triflopropan-2-
yl)oxy)pyridin-2-yl)propan-2-ol (48);
2-(2,4-Diflophenyl)-1, 1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-(thiophen-2-ylmetoxy)
pyridin-2-yl)propan-2-ol (49);
6-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
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pyridin-3-yl)oxy)metyl)nicotinonitril (50);
6-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)nicotinonitril (51);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (52);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2H-tetrazol-2-
yl)propyl)pyridin-3-yl)oxy)metyl)benzonitril (53);
2-(4-Clo-2-flophenyl)-1-(5-(xyclopropylmetoxy)pyridin-2-yl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (54);
4-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (55);
4-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (56);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)-3-flobenzonitril (57);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)-3-flobenzonitril (58);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)-4-flobenzonitril (59);
2-(2,4-Diflophenyl)-1-(5-((3,5-diflopyridin-2-yl)metoxy)pyridin-2-yl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (60);
6-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)nicotinonitril (61);
6-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)nicotinonitril (62);
1-(5-(But-2-yn-1-yloxy)pyridin-2-yl)-2-(4-clo-2-flophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (63);
1-(5-(But-2-yn-1-yloxy)pyridin-2-y1)-2-(4-clo-2-flophenyl)-1,1-diflo-3-(2 H-
tetrazol-2-yl)propan-2-ol (64);
5-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)-2-flobenzonitril (65);
5-(((6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)-2-flobenzonitril (66);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
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pyridin-3-yl)oxy)metyl)-2-flobenzonitril (67);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)-2-flobenzonitril (68);
2-(4-Clo-2-flophenyl)-1,1-diflo-1-(5-isobutoxypyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol (69);
2-(4-Clo-2-flophenyl)-1,1-diflo-1-(5-isobutoxypyridin-2-yl)-3-(2H-tetrazol-2-
yl)propan-2-ol (70);
2-(4-Clo-2-flophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-(2,2,2-trifloetoxy)
pyridin-2-yl)propan-2-ol (71);
2-(4-Clo-2-flophenyl)-1,1-diflo-3-(2 H-tetrazol-2-y1)-1-(5-(2,2,2-trifloetoxy)
pyridin-2-yl)propan-2-ol (72);
5-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)thiophen-2-cacbonitril (73);
5-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)thiophen-2-cacbonitril (74);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-(4-(triflometyl)
phenoxy)pyridin-2-yl)propan-2-ol (75);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl1)-1-(5-(4-(triflometoxy)
phenoxy)pyridin-2-yl)propan-2-ol (76);

2-(2,4-Piflophenyl)-1,1-diflo-1-(5-(3-flophenoxy)pyridin-2-yl)-3-(1 H-tetrazol-1-

yl)propan-2-ol (77);
3-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)benzonitril (78);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)benzonitril (79);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)benzonitril (80);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-2-flobenzonitril (81);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)-2-flobenzonitril (82);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (83);

1-(5-(3-Clophenoxy)pyridin-2-yl1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-
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yl)propan-2-ol (84);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(3-metoxyphenoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (85);
1-(5-(3,4-Diflophenoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-
1-yl)propan-2-ol (86);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(4-metoxyphenoxy)pyridin-2-yl)-3-(1LH-
tetrazol-1-yl)propan-2-ol (87);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(2-flophenoxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (88);
4-((6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-3-flobenzonitril (89);
4-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)-3-flobenzonitril (90);
Metyl 2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)
propyl)pyridin-3-yl)thio)axetat (91);
1-(5-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-
diflo-3-(1H-tetrazol-1-yl)propan-2-ol (92);
6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)nicotinonitril (93);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol- 1-y1)-1-(5-((5-(triflometyl)pyridin-2-
yl)oxy)pyridin-2-yl)propan-2-ol (94);
1-(5-((5-clopyridin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (95);
4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)picolinonitril (96);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-(pyrimidin-2-yloxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (97);
1-(5-((5-clopyrimidin-2-yl)oxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (98);
1-(5-((5-brompyrimidin-2-yl)oxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (99);
5-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)pyrimidin-2-cacbonitril (100);
6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
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pyridin-3-yl)oxy)nicotinaldehyt (101);
(E)-6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)nicotinaldehyt O-metyl oxime (102);
(E)-6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)nicotinaldehyt O-benzyl oxime (103);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-((3-flo-5-(triflometyl)pyridin-2-yl)oxy) pyridin-
2-yl)-3-(1H-tetrazol-1-yl)propan-2-ol (104);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-y1)-1-(5-((5-(triflometyl) pyrimidin-
2-yl)oxy)pyridin-2-yl)propan-2-ol (105);
1-(5-((5-brompyridin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (106);
2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)thiazol-5-cacbonitril (107);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-(quinolin-2-yloxy)pyridin-2-yl)-3-(1H-tetrazol-
1-yl)propan-2-ol (108);
1-(5-((5-clobenzo[d]thiazol-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-
3-(1H-tetrazol-1-yl)propan-2-ol (109);
1-(5-((6-clobenzo[d]thiazol-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-
3-(1H-tetrazol-1-yl)propan-2-ol (110);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-y1)-1-(5-((6-(triflometyl)pyridin-3-
yl)oxy)pyridin-2-yl)propan-2-ol (111);
5-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)picolinonitril (112);
1-(5-((5-clopyridin-2-yl)metoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (113);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((5-(triflometyl)pyridin-2-
yl)metoxy)pyridin-2-yl)propan-2-ol (114);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((6-(triflometyl)pyridin-3-
yl)metoxy)pyridin-2-yl)propan-2-ol (115);
1-(5-((6-clopyridin-3-yl)metoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (116);
1-(5-((2-clopyridin-4-yl)metoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (117);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-(pyridin-4-ylmetoxy)pyridin-2-yl)-3-(1H-
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tetrazol-1-yl)propan-2-ol (118);

1-(5-(2,2-diflo-2-phenyletoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (119);

1-(5-(2-(4-(diflometoxy)phenyl)-2,2-difloetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-
1,1-diflo-3-(1H-tetrazol-1-yl)propan-2-ol (120);

1-(5-(2-(4-clophenyl)-2,2-difloetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (121);

4-(2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-1,1-difloetyl)benzonitril (122);

1-(5-(2-(4-(diflometoxy)phenyl)-2-floetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-
diflo-3-(1H-tetrazol-1-yl)propan-2-ol (123); hodc

2-(2,4-diflophenyl)-1,1-diflo-1-(5-(2-flo-2-phenyletoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (124).

Theo khia canh khac, sang ché dé xuét ché phdm noéng nghiép chira hop chit ¢6
cong thue I va chit mang duoc chip nhan ding trong ndng nghiép.

Theo céc khia canh khac, sang ché dé xuat hop chit c6 cong thirc bat ky trong s6
cac cong thirc ¢ day, trong d6 hop chét nay trc ché (hodc duge xac dinh 1a e ché) lanosterol
demetylaza (CYP51).

Theo cac khia canh khéc cia sang ché, sang ché dé xuit hop chit c6 cong thirc bat
ky trong s cac cong thiic & day, trong d6 hop chét nay duoc xac dinh 1a c6 pham vi hoat
dong khang lai sinh vét dich (vi du, ndng dd e ché tdi thiéu C. albicans (MIC- minimum
inhibitory concentration) < 0,25pg/mL; ndng do we ché tdi thiéu S tritici (MIC)<
0,5ug/mL; vi du, ndng do trc ché t6i thiéu P, triticina (MIC) < 0,5pg/mL).

Theo khia canh khac, sang ché dé xuét dugc phém chtra hop chét ¢6 cong thac I va
chit mang dugc dung.

Theo céc khia canh khéc cia sang ché, sang ché dé xuét phuong phap diéu chinh
hoat tinh ciia metaloenzym & di twong, bao gdm viéc cho d6i tuong tiép xuc voi hop chat
c6 cong thirc bat ky trong s6 cac cong thirc & day (vi dy, Cong thuc I), v6i luong va dudi
cac diu kién du dé didu chinh hoat tinh cia metaloenzym.

Theo mot khia canh, sang ché d& xuat phwong phép diéu tri cho d6i twong méc hodc
¢6 kha nang mic bénh hogc chung réi loan lién quan dén metaloenzym, bao gdm viéc cho
d6i tugng st dung lwong hitu hiéu hop chit c6 cong thirc bét ky trong sb cac cong thirc &
day (vi du, Cong thtrc I) hodc dugc phim chira hop chét nay.

Theo khia canh khéc, sang ché d& xuat phuong phap didu tri cho ddi twong mic hodc
¢6 kha ning méc bénh hodc chimg rdi loan lién quan dén metaloenzym, trong d6 ddi tugng
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dugc xac dinh 1 cin diéu tri bénh hodc ching r6i loan lién quan dén metaloenzym, bao
gdm viée cho ddi twong cAn didu tri sir dung luong hiru hiéu hop chét ¢6 cong thie bat ky
trong s cac cong thirc & day (vi du, Cong thire I) hodc duoc pham chira hop chéit nay, nhu
vay ddi tuong nay duoc didu tri cho chung r6i loan c6 lién quan.

Theo khia canh khéc, sang ché d& xuét phwong phép diéu trj cho dbi tuong mic hoic
6 kha niang méc bénh hodc ching rdi loan do metaloenzym gy ra, trong d6 dbi tugng
duoc xac dinh 1a can diéu tri bénh hoic ching r6i loan do metaloenzym gy ra, bao gém
viéc cho déi twong can didu tri st dung lugng hitu hiéu hop chét c6 cong thirc bat ky trong
s6 cac cong thirc & day (vi du, Cong thirc I), hodc dugce pham chira hop chét nay, sao cho
hoat tinh ctia metaloenzym & d6i tuong nay duoc diéu chinh (vi du, dugc diéu chinh giam,
bi trc ché).

Cac phuong phéap & day bao gdm céac phuong phép trong d6 bénh hodc ching rdi
loan gdy ra béi enzym bat ky trong sb 4-hydroxyphenyl pyruvat dioxygenaza, 5-
lipoxygenaza, adenosine deaminaza, enzym khir hydro cua rugu, aminopeptidaza N,
enzym chuyén héa angiotensin, aromataza (CYP19), canxineurin, enzym tobng hop
cacbamoyl phosphat, ho enzym cacbonic anhydraza, catechol-O-metyl transferaza, ho
enzym xyclooxygenaza, dihydropyrimidin dehydroaza-1, ADN polymeraza, enzym tong
hop farnesyl diphosphat, farnesyl transferaza, enzym khi fumarat, GABA
aminotransferaza, HIF-prolyl hydroxylaza, ho histon deaxetylaza, HIV integraza, enzym
phién ma ngugc HIV-1, isoleuxin tARN ligaza, lanosterol demetylaza (CYP51), ho
metalloproteaza kh6i, methionin aminopeptidaza, endopeptidaza trung tinh, ho enzym tong
hop nitric oxit, photphodiesteraza III, photphodiesteraza IV, photphodiesteraza V, pyruvat
ferredoxin oxidoreductaza, peptidaza thin, enzym khu ribonucleosit diphosphat, enzym
téng hop thromboxan (CYPS5a), peroxidaza tuyén giap, tyrosinaza, ureaza, hodc xanthin
oxidaza.

Cac phuong phép ¢ day bao gdm cac phuong phap trong d6 bénh hodc chitng rdi
loan gdy ra bdi enzym bt ky trong s cic enzym 1-deoxy- D-xyluloza-5-phosphat
reductoisomeraza (DXR), 17-alpha hydroxylaza (CYP17), enzym tong hop aldosteron
(CYP11B2), aminopeptidaza P, yéu t& giy chét ngudi & bénh than, arginaza, beta-
lactamaza, xytocrom P450 2A6, D-Ala D-ala ligaza, dopamin beta-hydroxylaza, enzym
chuyén héa endothelin-1, glutamat cacboxypeptidaza II, glutaminyl xyclaza, glyoxalaza,
hem oxygenaza, HPV/HSV EIl helicaza, indoleamin 2,3-dioxygenaza, leukotrien A4
hydrolaza, methionin aminopeptidaza 2, peptit deformylaza, photphodiesteaza VII,
relaxaza, axit retinoic hydroxylaza (CYP26), enzym chuyén héa TNF-alpha (TACE), UDP-
(3-O-(R-3-hydroxymyristoyl))-N-axetylglucosamin deaxetylaza (LpxC), protein bam dinh
mach-1 (VAP-1), hodc vitamin D hydroxylaza (CYP24).

Cac phuong phéap ¢ day bao gdm cac phuong phap trong d6 bénh hodc chung rdi
loan 1a bénh ung thu, bénh tim mach, bénh viém, bénh 1ay nhiém, bénh chuyén hoa, bénh
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vé& mét, bénh & hé than kinh trung wong (central nervous system-CNS), bénh vé tiét niéu,
hoac bénh da day ruot.

Cac phuong phéap ¢ day bao gdm cac phuong phap trong d6 bénh hodc ching rdi
loan 1a bénh ung thu tuyén tién liét, bénh ung thu v, bénh viém rudt, bénh vay nén, bénh
lay nhiém nim toan than, bénh 1ay nhiém nim két cAu da, bénh lay nhiém nim niém mac,
hodc bénh ndm mong.

Cac phuong phap dugc mo ta & day bao gbm cac phuong phap trong d6 dbi twong
duoc xac dinh la can su diéu tri dugc néu cu thé. Viéc xac dinh ddi tuong can sy diéu tri
nhu vy c6 thé theo quyét dinh cla d6i tuong hodc clia chuyén gia y té va co thé 1a chu
quan (vi du, theo y kién danh gid) hodc khach quan (vi du, duoc xac dinh béng thir nghiém
hodc phuong phép chan doan).

Khia canh khac theo sang ché 1a ché phim chira hop chat c6 cong thirc & day (vi du,
cong thue I) va chit mang dugc chdp nhan dung trong ndng nghiép.

Khia canh khéc theo sang ché 1a phuong phép diéu tri hodc phong ngira bénh hodc
chung 16i loan do metaloenzym gay ra trong hodc trén céy trng bao gém viéc cho hop
chét & day tiép xtic véi cdy trong.

Khia canh khac theo sang ché 1a phuong phap G ché hoat tinh cia metaloenzym
trong hodc trén cay trong bao gdm viéc cho hop chét & day tiép xuc voi cay tréng.

M0 ta chi tiét sang ché
Céc dinh nghia

DPé c6 thé hiu sang ché mot cach dé dang hon, trudc tién mot sb thuat ngit dugc
dinh nghia trong ban mo ta nay dé tién tham khao.

Nhu duoc sit dung trong ban md ta nay, thudt ngtr “dicu tri” ching roi loan bao ham
viéc phong ngira, cai thién, 1am gidm nhe va/hodc kiém soat ching roi loan va/hodc cac

~n 00

trang bénh c6 thé gy ra ching r6i loan. Céc thudt ngtt “diéu tri” va “chita” d¢ cap dén
phuong phap 1am giam b6t hodc lam diu bénh va/hodc cic triéu ching kém theo cua no.
Theo sang ché, “diéu tri” bao gom phong ngilra, ngan chdn, tc che, lam yeu di, bao vé
chong lai, diéu chinh, dédo nguoc cac tac dong va lam gidm sy xuat hién cac tac dong co

hai ctia chting roi loan.

Nhu dugc sir dung trong ban mo ta nay, “tc ché” bao ham phong ngira, lam gidm
va 1am tam dirng sy tién trién. Luu y rang “su (rc ché enzym” (vi duy, sy tc ché metalloenzy)
dugc phan biét va duge mo ta dudi day.

Thuét ngit “diéu chinh” dé cap dén su ting hogc gidm hoat tinh ctia enzym khi phan
ting lai v6i su phoi nhidm v6i hop chat theo sang ché.
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Cac thuat nglr “dugc tach”, “duogc tinh ché” hodc “tinh khiét sinh hoc” chi vat liéu
hau nhu hodc chu yéu khéng chira cac hop phan thuong di kém véi né nhu khi duoc phat
hién & trang thai ban d4u. D¢ tinh khiét va do ddng nhét dugc xac dinh chii yéu bang cach
str dung cac k¥ thuat hoa hoc phan tich nhu phuong phap dién di gel polyacrylamit hoéc
sic ky 16ng cao ap. Dic biét, theo cdc phuong an, hop chét c6 do tinh khiét it nhat 12 85%,
wu tién hon it nhAt 1a 90%, wu tién hon nita it nhit 1a 95%, va tot nhat it nhét 1a 99%.

Thuat ngt “stt dung” hodc “cung cip” bao gdm cic cach dé dwa hop chét (cac hop
chét) vao dbi twong dé thuc hién cac chirc ning du tinh cua ching. Vi du vé cac duong
ding thudc ma co thé duge st dung bao gdm tiém (dudi da, trong tinh mach, ngoai dudng
tiéu hoéa, trong bung, trong ndo tuy), st dung khu tru, qua duong miéng, xong, qua truc
trang va qua da.

Thuat ngtt “lugng hitu hiéu” bao gdm luong c6 tac dung, véi cac lidu lugng va trong
cac quang thoi gian can thiét, dé dat duoc két qua mong mudn. Luong hitu hiéu ctia hgp
chét c6 thé thay dbdi theo cac yéu t6 nhu tinh trang bénh, tudi tac, thé trong cua dbi tuong,
va kha nang cua hop chét dé tao ra dap ing mong mudn & dbi twong. Lugng hitu hiéu cling
1a lugng trong doé co nhiéu tac dung chira bénh c6 lgi ctia hop chét trc ché so véi tac dong
gdy hai hodc bat loi (vi du, cac tac dung phy).

(1313

Céac cum tir “stir dung toan than,” “dugc cung ce"ip toan than , “sir dung ngoai vi” va
“duoc st dung ngoai vi” nhu dugc st dung trong ban mé ta nay c6 nghia la viéc su dung
hop chat (cac hop chét), thudc hodc cac chét khac, sao cho né di vao co thé ctia bénh nhan
va, do do, trai qua qué trinh chuyén héa va cac qué trinh tuong ty khac.

Thuat ngt “lugng hitru hiéu diéu tri hodc ding trong nong nghiép” 1a chi lugng hop
chét dugc stir dung du dé phong ngira su phat trién hodc 1am giam nhe dén mot mirc nao d6
mot hodc nhiéu triéu chimng cua tinh trang bénh hodc ching rdi loan dugc diéu tri.

Luong hitu hidu didu tri ciia hop chét (tirc 13, lidu lugng c6 tic dung) c6 thé thay doi
trong khoang tir 0,005ug/kg dén 200mg/kg, wu tién nam trong khoang tir 0,01mg/kg dén
200mg/kg, wu tién hon nim trong khoang tir 0,015mg/kg dén 30mg/kg thé trong. Theo cac
phuong 4n khéc, luong hitu hiéu diéu tri c6 thé thay ddi trong khoang tir 1,0pM dén 10pM.
Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay s& danh gia rang mot sb yéu t6
c6 thé anh huéng dén 1idu luong cn thiét dé didu trj mot cach hidu qua cho ddi twgng, bao
gbm, tuy nhién khong gi¢i han & mirc do trdm trong cta bénh hoic chimg rdi loan, cac diéu
tri trude do, tinh hinh strc khée chung va’hodc do tudi cua ddi twong va cac bénh hién c6
khac. Hon nita, viéc diéu tri cho déi tuong bf?mg lugng hitu hiéu diéu tri cua hop chét ¢c6
thé bao gém viéc diéu tri mot minh hodc, wu tién c6 thé bao gém mot loat diéu tri. Trong
mdt vi du, dbi twong duoc didu tri bang hop chit voi lugng nim trong khoang tir 0,005u/kg
dén 200mg/kg thé trong, mot 1an mdt ngay trong khoang thoi gian tir 1 tudn dén 10 tuan,
wu tién nim trong khoang tir 2 tuan dén 8 tudn, wu tién hon nim trong khoang tir 3 tuan
dén 7 tun, va vu tién hon nita khoang tu 4 tudn, 5 tudn, hoic 6 tudn. Trong vi du khéc, dbi
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tuwong c6 thé duge diéu tri hang ngay trong mot vai nam trong trudng hop tinh trang hodc
bénh man tinh. Nguoi ta cling danh gia rang liéu lwong hitu hiéu cta hop chét duoc st
dung dé diéu tri c6 thé tang hodc giam trong qud trinh didu tri cu thé.

Thuét ngir “khong d6i ximg” chi cac phén ti c6 tinh chét khong xép tring dugc véi
hinh anh qua guong cua nd, trong khi thuét ngir “achiral” chi cdc phén tir co thé xép trung
khdp v6i hinh anh qua guong cua no.

Thuét ngit “cac chat ddng phan khong d6i quang” chi cac chét ddng phan 1ap thé c6
hai hodc nhiéu tdm khong d6i ximg va cdc phan ti cia chiing khong phai 1a hinh anh qua
guong cua phan tir con lai.

Thuét ngit “cac chit dong phan d6i anh” chi hai chit déng phan lap thé ciia hop chit
ma chung khéng thé xép chdng khit 1én hinh &nh qua guong cua nhau. Hon hop dang mol
ctia hai chét ddng phan d6i anh dugc goi 1a “hdn hop raxemic” hodc “raxemat”.

Thuét ngit “cac chit ddng phan” hodc “cac chit ddng phan 1ap thé” chi cic hop chat
¢6 chu tric héa hoc gidng nhau, nhung khic nhau vé su sdp xép cac phan tir hoic cac nhom
trong khong gian.

Thuét ngft “tién dugc chat” bao gdm cac hop chét ¢6 cac nhém c6 thé chuyén hoa
duoc in vivo. Noi chung, cac tién duoc chét duoc chuyén héa in vivo béng cac esteaza hodc
cac co ché khac dé hoat hoa thude. Vi du vé céc tién duge chat va viée sir dung chiing dugc
biét o trong linh vuc k¥ thuat nay (Vi du, tai liéu Berge va cac dong tac gia (1977)
“Pharmaceutical Salts”, J. Pharm. Sci. 66:1-19). Cac tién dugc chét ¢o thé duoc diéu ché
tai chd (in situ) trong qua trinh tach cudi cling va qué trinh tinh ché cac hop chit, hodc bang
cach cho céc hop chét da tinh ché phan tng riéng biét & dang axit tu do cta né hodc
hydroxyl véi tac nhan este hoa thich hgp. Cac nhém hydroxyl c6 thé duge bién doi thanh
cac este thong qua viée xu ly bang axit carboxylic. Vi du vé cac nhom tién duoc chét bao
gém cac nhom alkyl este bac thép duoc thé va khong dugc thé, mach phan nhénh hodc
khong phan nhanh, (vi du, céc este ciia axit propionic), cdc alkenyl este bac thip, cac di-
alkyl bac thap-amino alkyl este bac thip (vi du, dimetylaminoetyl este), cac axylamino
akyl este bac thap (vi du, axetyloxymetyl este), cac axyloxy akyl este bac thap (vi du,
pivaloyloxymetyl este), cac aryl este (phenyl este), cic aryl-akyl este béc thip (vi du,
benzyl este), cac aryl va aryl-akyl este bac thdp dugc thé (vi du, v6i cac nhoém thé metyl,
halo, hodc metoxy), cac amit, cac alkyl amit bac thép, cac di-alkyl amit bac thép, va Ccac
amit hydroxy. Cac nhom tién duoc chit dugc vu tién 1a céc este clia axit propionic va cac
axyl este. Sang ché ciing bao gdm cac tién dugc chit ma dugc bién doi thanh cac dang hoat
tinh thong qua céc co ché khac in vivo. Theo céc khia canh, cac hop chét theo sang ché 1a
cac tién dugc chit ¢ cac cong thirc & day.
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Thuét ngit “ddi twong” chi cac dong vat nhu dong vat co vu, bao gbm, tuy nhién
khong gidi han & cac dong vat c6 xuong séng (vi du, nguoi), bo, ctru, dé, ngua, cho, meo,
thod, chudt, chudt nhét va céac loai tuong tu. Theo mot sb phuong an, dbi tuwong nay la nguoi.

Céac dbi tuong khi duge st dung trong ban md ta nay, ké ca trong yéu cau bao ho &
sb it co nghia la “mdt hoac nhiéu”. Do d6, vi du, khi dé cap dén “mau thu” ¢6 nghia bao
gbm nhiéu mAau thir, trir khi ngit canh dé cap ro rang dén nghia nguoc lai (vi du, nhiéu
mau), va cic loai tuong tu.

99 ¢

Trong toan bd ban mo ta nay va yéu cau bao ho, cac tlr “bao gom”, “gdm”, dugc st
dung v6i nghia khong bi loai trwr, trix khi trong d6 ngit cdnh yéu cau khac.

Nhu dugc st dung trong ban md ta nay, thuat ngit “khoang” khi dé cap dén mot gid
tri c6 nghia bao gdm khoang thay doi, theo mot s6 phuong 4n 12 +20%, theo mot s6 phuong
4n 1a + 10%, theo mot sb phuong an 13 + 5%, theo mot sb phuong an 1a + 1%, theo mot )
phuong an 1a + 0,5%, va theo mot sb phuong an la + 0,1% tir gid tri cu thé, néu cac bién
ddi nhu vay 1a thich hop dé thuc hién cac phuong phép duge mé ta hodc st dung céac ché
pham dugc mo ta trong ban mo té nay.

Viéc st dung thuat ngir “chat e ché” & day c6 nghia 12 phan tir tc ché hoat tinh dé
trc ché metaloenzym. O day, “Grc ché” c6 nghia 12 1am gidm hoat tinh cua metaloenzym,
nhu so sanh véi hoat tinh ctia metaloenzym khi khong c6 cht trc ché. Theo mot sé phuong
an, thuat ngit “@c ché” c6 nghia lam giam hoat tinh ciia metaloenzym it nhét khoang 5%,
it nht khoang 10%, it nhat khoang 20%, it nhat khoang 25%, it nhat khoang 50%, it nhét
khoang 60%, it nhat khoang 70%, it nht khoang 80%, it nhat khoang 90%, hodc it nhat
khoang 95%. Theo cac phuong an khac, uc ché c6 nghia lam giam hoat tinh cia
metaloenzym dén muc nam trong khoang tr 5% dén 25%, tir 25% dén 50%, tir 50% dén
75%, hodc tir 75% dén 100%. Theo mot s6 phuong an, e ché c6 nghia lam giam hoat tinh
clia metaloenzym dén mirc ndm trong khoang tr 95% dén 100%, vi du, giam hoat tinh di
95%, 96%. 97%, 98%, 99%, hodc 100%. Su giam nhu vay co thé duge xac dinh bang cach
st dung nhiéu k¥ thudt khac nhau ma ngudi c6 hiéu biét trung binh trong linh vurc k§ thuat
nay c6 thé nhan biét duoc. Cac thir nghiém cu thé dé xéc dinh hoat tinh riéng duoc mod ta
duéi day.

Hon nita, cac hop chét theo sang ché bao gdm céc olefin c6 c4u hinh hinh hoc: “Z”
chi céu hinh “cis” (cing phia) trong khi “E” chi cdu hinh “zrans” (phia déi dién). Déi v6i
viéc dit tén cac tam khong d6i xtng, cac thuat ngit cAu hinh “@” va “I” duoc xac dinh boi
TUPAC Recommendations. Vé viéc st dung cic thuat ngit, cac chét dong phan khong db6i
quang, raxemat, epime va chét ddng phan dbi anh, chiing s& dugc st dung theo nghia thong
thuong cua chung dé mé ta héa hoc 1ap thé cia cac ché phim.

Nhu dugc sir dung trong toan bo ban mo ta, thudt ngit ‘R’ chi nhém bao gém Ci-s
alkyl, Cs-g alkenyl hodc Cs.galkynyl, trir khi dwoc néu khac.
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Nhu dugce st dung trong ban mé ta nay, thuat ngit “alkyl” chi nhém hydrocacbon
mach thing hodc mach phan nhanh chira tir 1 dén 12 nguyén tir cacbon. Thuat ngit “alkyl
bac thip” chi mach C1-Cs alkyl. Vi du vé cac nhom alkyl bao gdbm metyl, etyl, n-propyl,
isopropyl, fert-butyl, va n-pentyl. Cac nhom alkyl c6 thé tiy y dugc thé bang mot hodc
nhiéu nhém thé.

Thuat ngit “haloalkyl” chi nh6m alkyl dugc thé bang mot hoic nhiéu nhom thé halo.
Vi du vé& cdc nhém haloalkyl bao gom flometyl, diflometyl, triflometyl, brommetyl,
clometyl, va 2,2,2-trifloetyl.

Thuat ngit “alkenyl” chi chudi hydrocacbon khong no ma ¢ thé 1a mach thing hodc
mach phan nhénh, chira tir 2 dén 12 nguyén tir cacbon va it nhat mot lién két doi cacbon-
cacbon. Cac nhom alkenyl c6 thé tiy ¥ duge thé bang mot hodc nhiéu nhom thé.

Thuat ngit “alkynyl” chi chudi hydrocacbon khdng no ma chiing co thé 1a mach
thang hodc mach phan nhanh, chira tir 2 dén 12 nguyén tir cacbon va c6 it nhit mot lién két
ba cacbon-cacbon. Céc nhom alkynyl c6 thé tity y duge thé bang mot hogdc nhiu nhom thé.

Céc nguyén tir sp? ciia nhom alkenyl hodc sp ciia nhom alkynyl c6 thé tay y 1a diém
nbi ctia cac nhom alkenyl hodc alkynyl.

Thuat ngit “alkoxy” chi gbc nhom thé -OR.

Nhu dugc sir dung trong ban mo ta nay, thuat nglt “halogen”, “hal” hodc “halo” c6
nghia la -F, -Cl, -Br hodéc -I.

Thuat ngtt “haloalkoxy” chi cdc nhom thé -OR trong d6 R dugc thé hoan toan hodc
mdt phan bang CI, F, I hoic Br hodc t6 hop bat ky cia ching. Vi du vé cac nhom haloalkoxy
bao gdm triflometoxy, va 2,2,2-trifloetoxy.

Thuét ngir “xycloalkyl” chi cac vong hydrocacbon mot vong co tir 3 dén 8 nguyén
tir hodc hé vong kép c6 tir 7-14 nguyén tur ¢o it nhét mét vong no hoic c6 it nhit mot vong
khong thom, trong d6 vong khong thom c¢o thé c6 mot s mirc khong no. Cac nhom
xycloalkyl ¢6 thé ty y dugc thé bang mot hodc nhiéu nhom thé. Theo mdt phuong 4n, 0,
1, 2, 3, hodc 4 nguyén tir cia mdi vong ciia nhom xycloalkyl c6 thé duoc thé bang nhom
thé. Cac vi du dai dién cua nhém xycloalkyl bao gdbm xyclopropyl, xyclopentyl,
xyclohexyl, xyclobutyl, xycloheptyl, xyclopentenyl, xyclopentadienyl, xyclohexenyl,
xyclohexadienyl, va cdc nhom tuong tu.

~, ¢

Thuét ngit “aryl” chi hé vong thom hydrocacbon m¢t vong, vong kép hodc ba vong.
Céac nhém aryl ¢6 thé tuy y dugc thé bang mot hoic nhiéu nhém thé. Theo mdt phwrong an,
0, 1,2, 3, 4, 5 hodc 6 nguyén tit ctia mdi vong ctia nhém aryl co thé duoc thé bang nhém
thé. Vi du vé& cac nhom aryl bao gdm phenyl, naphtyl, anthraxenyl, florenyl, indenyl,
azulenyl, va cadc nhom tuong tu.

-21-



31799

Thuét ngit “heteroaryl” chi hé vong thom mét vong c6 tir 5-8 canh, vong kép c6 tur
8-12 canh, hodc ba vong c¢6 tir 11-14 canh c¢6 tir 1-4 di nguyén tir cua vong néu 1a mot vong,
1-6 di nguyén ti néu 1a vong kép, hodc 1-9 di nguyén tur néu 1a ba vong, c4c di nguyén tir
ndy dugc chon tir O, N, hodc S, va cac nguyén tir con lai ciia vong la cacbon (c6 cac nguyén
tur hydro thich hop trir khi dugc néu cu thé khac). Cac nhom heteroaryl co thé tuy y duoc
thé béng mot hoac nhiéu nhém thé. Theo mot phuong an, 0, 1, 2, 3, hodc 4 nguyén tir cua
mdi vong ctia nhém heteroaryl c6 thé dugce thé bing nhom thé. Vi du vé cac nhoém
heteroaryl bao gbém pyridyl, furanyl, thienyl, pyrolyl, oxazolyl, oxadiazolyl, imidazolyl,
thiazolyl, isoxazolyl, quinolinyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, isoquinolinyl, indazolyl, va cac nhom tuong tu.

Thuét ngit “heteroaryl chira nito” chi nhém heteroaryl cé 1-4 di nguyén ti nito cua
vong néu 1a mdt vong, 1-6 di nguyén ti¥ nito' ciia vong néu 1a vong kép, hodc 1-9 di nguyén
tt nito cia vong néu 1a ba vong.

Thuat ngit “heteroxycloalkyl” chi hé vong khong thom mot vong c6 tir 3-8 canh,
vong kép ¢6 tir 7-12 canh, hodc ba vong co tir 10-14 canh chira 1-3 di nguyén ttr néu 1a mot
vong, 1-6 di nguyén tu néu 1a vong kép, hodc 1-9 di nguyén tir néu 1a ba vong, cac di
nguyén tir nay dugc chon tir O, N, S, B, P hoic Si, trong d6 h¢ vong khong thom la no hoan
toan. Cac nhom heteroxycloalkyl co thé tuy y dugc thé bang mot hodc nhiéu nhém thé.
Theo mdt phuong an, 0, 1, 2, 3, hodc 4 nguyén tir cia mdi vong ctia nhém heteroxycloalkyl
c6 thé dugc thé bing nhom thé. Céc vi du dai dién cho nhom heteroxycloalkyl bao gdm
piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, 1,3-dioxolan,
tetrahydrofuranyl, tetrahydrothienyl, thiirenyl, va cdc nhom tuong tu.

Thuat ngtr “alkylamino” chi nhém thé amino con dugc thé béng moOt hodc hai nhom
alkyl. Thuat ngit “aminoalkyl” chi nhom thé alkyl con dugc thé bang mot hogc nhiéu nhém
amino. Thuat ngtt “hydroxyalkyl” hodc “hydroxylalkyl” chi nhém thé alkyl con dugc thé
bing mét hodc nhidu nhém hydroxyl. Phan alkyl hoic aryl cta alkylamino, aminoalkyl,
mercaptoalkyl,  hydroxyalkyl, = mercaptoalkoxy,  sunfonylalkyl,  sunfonylaryl,
alkylcachonyl, va alkylcacbonylalkyl c6 thé tuy ¥ dugc thé bang mot hogc nhiéu nhom thé.

Céc axit va bazo dugc sir dung trong cac phuong phéap ¢ day dugce biét r5 trong linh
vuc k¥ thuat nay. Cac chét xtc tac axit 1a chit héa hoc bat ky vé ban chét co tinh axit, cac
chit xtic tac axit ¢ thé 1a vo co (vi du, axit clohydric, axit sunfuric, axit nitric, nhom
triclorua) hodc hitu co (vi du, axit camphorsunfonic, axit p-toluensunfonic, axit axetic,
yterbi triflat). Cac axit dugc sir dung v6i lugng xtic tac hodc theo ty luong dé thic ddy phan
ung hoa hoc. Céc bazo la cac chét hoa hoc ban chat c6 tinh bazo, cac bazo ndy c6 thé 1a vo
co (vi du, natri bicacbonat, kali hydroxit) hodc hiru co (vi du, trietylamin, pyridin). Cac
bazo dugc st dung voi lugng xuac tac hodc theo ty luong dé thuc ddy phan tmg hoa hoc.

Céc chét alkyl hoa 1a chét phan ung bét ky c6 kha nang thuc hién phan img alkyl
hoa nhom chire tai chd (vi dy, nguyén tir oxy cliia rugu ciia nhom amino). Cac chét alkyl
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héa dugc biét trong linh vuc nay, bao gém céc chét tham khao dugc dé cap trong ban mo
ta nay, va bao gdm cac alkyl halogenua (vi dy, metyl iodua, benzyl bromua hodc clorua),
céac alkyl sunfat (vi du, metyl sunfat), hodc cac td hop nhom ro1 chuyén alkyl khac da duoc
biét trong linh vuc nay. Cdc nhom roi chuyén 1a cic nhém bén bét ky co thé tach ra khoi
phan ttt trong phan tmg (vi dy, phan tng loai bo, phan ing thé) va duoc biét trong linh vuc
nay, bao gdm cac hop chit tham khao duogc néu trong ban mo ta nay, va bao gdm cac
halogenua (vi dy, I-, Cl-, Br-, F-), hydroxy, alkoxy (vi dy, -OMe, -O-t-Bu), céac anion
axyloxy (vi du, -OAc, -OC(O)CF?3), cac sunfonat (vi du, mesyl, tosyl), cac axetamit (vi du,
-NHC(O)Me), céc cacbamat (vi du, N(Me)C(O)Or-Bu), cac photphonat (vi du, -
OP(O)(OEt)y), nudc hodc cic rugu (cac diéu kién protic), va cidc nhom tuong tu.

Theo mdt s6 phuong an, cic nhom thé trén nhom bat ky (vi du, alkyl, alkenyl,
alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl, xycloalkyl, heteroxycloalkyl) co thé &
nguyén tir bat ky trong nhém do, trong d6 nhom bat ky c6 thé dugc thé (vi du, alkyl,
alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl, xycloalkyl, heteroxycloalkyl) c6
thé tity v duoc thé bing mot hodc nhidu nhom thé (ching 6 thé giong nhau hogc khéc
nhau), mdi nhom thay thé nguyén tir hydro. Vi du vé cac nhém thé thich hop bao gbm, tuy
nhién khong gi6i han & alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl, aralkyl,
heteroaralkyl, aryl, heteroaryl, halogen, haloalkyl, xyano, nitro, alkoxy, aryloxy, hydroxyl,
hydroxylalkyl, oxo (vi du, cacbonyl), cacboxyl, formyl, alkylcacbonyl, alkylcacbonylalkyl,
alkoxycacbonyl, alkylcacbonyloxy, aryloxycacbonyl, heteroaryloxy,
heteroaryloxycacbonyl, thio, mercapto, mercaptoalkyl, arylsunfonyl, amino, aminoalkyl,
dialkylamino,  alkylcacbonylamino,  alkylaminocacbonyl,  alkoxycacbonylamino,
alkylamino, arylamino, diarylamino, alkylcacbonyl, hoéc aryl dugc thé arylamino;
arylalkylamino, aralkylaminocacbonyl, amido, alkylaminosunfonyl, arylaminosunfonyl,
dialkylaminosunfonyl, alkylsunfonylamino, —arylsunfonylamino, imino, carbamido,
cacbamyl, thioureido, thioxyanato, sunfoamido, sunfonylalkyl, sunfonylaryl,
mercaptoalkoxy, N-hydroxyamidinyl, hoac N’-aryl, N°’-hydroxyamidinyl.

Céc hop chit theo sang ché c6 thé duoc tao ra boi cac phuong phap da biét trong
linh vuc tong hop héa hoc. Cac phuong phap dé t&i wu hoa cac didu kién cta phan ng,
néu can lam giam thiéu céc san phém phu canh tranh, da dugc biét trong linh vuc k¥ thuét
nay. Qua trinh t8i wu hoa phan tng va quy mod co thé sir dung mot cach thuén loi thiét bi
tbng hop song song toc do cao va céc thiét bi vi phan tmg duoc kiém so4t bang may tinh
(vi du, trong tai liéu Design and Optimization in Organic Synthesis, xudt ban lan 2, Carlson
R, Ed, 2005; Elsevier Science Ltd.; Jdhnisch, K va cac c’[éng tac gia, Angew. Chem. Int. Ed.
Engl. 2004, 43, 406; va cac tai li¢u tham khdo & day). Cac so d6 phan tmg va céc hudng
dan bd sung c6 thé dugc ngudi co hiéu biét trung binh trong linh vuc k¥ thuat nay xac dinh
bing céach sir dung céc phin mém co sé dit liéu co thé tra ctru cAu tric c6 san trén thi
trudong, vi du xem SciFinder® (Chemical Abstracts Service (CAS®) chi nhdnh cua
American Chemical Society) va CrossFire Beilstein® (Elsevier MDL), hodc bang cach tra
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ctru céc tir khoa thich hop bang cach sir dung céc cong cu tra ciru trén internet nhu Google®
hoiic cac co s dit liéu tir khéa chang han nhu co s dit liéu van ban ciia Co quan Séng ché
va Nhan hiéu M¥ (US Patent and Trademark Office). '

Céc hop chat & day ciing c6 thé chira cac lién két (vi dy, cac lién két cacbon-cacbon)
trong d6 su quay lién két bi gidi han quanh lién két cu thé d6, vi du, viée gioi han dugc tao
ra do su ¢6 mit cia vong hodc lién két doi. Do do, tat ca cac chit dong phan cis/trans va
E/Z 5 rang 1a bao gdm trong séng ché. Cac hop chét & day cling c6 thé c6 & cac dang da
hd bién; trong céc vi du nhu vy, sang ché r rang bao gdm tht ca cac dang hd bién clia cac
hop chit duoc mé ta trong ban md ta nay, tham chi khi chi c6 mdt dang hd bién xuét hién.
Sang ché rd rang 1a bao g0m tat c4 cac dang chét dong phan nhu vay cua céc hop chat &
day. T4t ca cac dang tinh thé va da hinh cua cac hop chit dugc mo ta trong ban md ta nay
r3 rang 12 bao gdm trong sing ché. Sang ché ciing bao ham cac phan chiét va céc phan
doan chtra cac hop chét theo sang ché. Thuat ngit cac chat ddng phan c6 ¥y bao gbm cac
chét ddng phan khong ddi quang, cac chét dong phan dbi anh, cic chét dong phan ving,
céc chit ddng phan cu tric, cac chit ddng phan quay, cac chit hd bién, va cac chat tuong
tir. D& v6i céc hop chat chita mot hodc nhidu tam 1ap thé, vi du, cic hop chét khong doi
xtng, cac phuong phép theo sang ché ¢6 thé duoc thuc hién v6i hop chat gidu chit dong
phan dbi anh, raxemat, hoic hdn hop cia cac chat ddng phan khong d6i quang.

Ut tién, cac hop chat giau chat ddng phan déi anh c6 lugng chat dong phan ddi anh
14 50% hoiic 16n hon, wu tién hop chit nay c6 luong chit ddng phan dbi anh 16n hon 60%,
70%, 80%, 90%, 95%, 98%, hodc 99% hodc 16n hon. Theo cdc phuong an duge uu tién,
chi mot chit ddng phan déi anh hodc céc cht dong phan khong dbi quang ciia hop chat
khéng dbi xtng theo séng ché dugc cung cép cho cac té bao hodc dbi tuong.

Theo khia canh khéc, sang ché d& xuit trong cc quy trinh téng hop hop chét c6
codng thirc I (hodc c6 cong thirc bat ky trong s6 cac cong thirc & day) nhu duge mo ta ¢ day.
Phuong an khac 1a phuwong phép diéu ché hop chat c6 cong thirc bét ky trong s6 cac cong
thire & day bang cach sir dung bét ky mot, hodc t6 hop ciia cc phan ing dugc md ta trong
ban mo ta nay. Phuong phap nay co thé bao gdm viéc st dung mdt hodc nhiéu chat trung
gian hodc chat phan ting héa hoc dugc mo ta trong ban mo ta nay.

Céc phuong phép diéu tri

Theo mdt khia canh, sang ché dé xut phuong phép diéu chinh hoat tinh cua
metaloenzym cia té bao & ddi tugng, bao gdm viéc cho dbi tuong tiép xtic véi hop chat
nhu dugc md ta trong ban mo ta nay (vi du cé cong thire bt ky & day), v6i lugng va dudi
cac diéu kién du dé diéu chinh hoat tinh clia metaloenzym.

Theo mdt phuong an, su diéu chinh nay 1a sy wc ché.

Theo khia canh khéc, sang ché dé xuit phwong phép diéu tri cho dbi tugng mac hodc
¢6 kha nang mic bénh hodc ching rdi loan do metaloenzym gy ra, bao gdm viéc cho d6i
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tuong st dung lugng hitu hiéu hop chit nhu dugc mo ta trong ban md ta nay (vi du c6 cdng
thue bat ky ¢ ddy) hodc duoc phim hozc ché phdm néng nghiép chira hop chét nay.

Theo céc khia canh khac cua sang ché, sang ché dé xuit phuong phép diéu trj cho
dbi trong mic hodc c6 kha ning méc bénh hoidc chimg rbi loan do metaloenzym gay ra,
trong do dbi teong dugce xac dinh 1a can diéu tri bénh hoic ching r6i loan do metaloenzym
g4y ra, bao gdm viéc cho dbi twgng can diéu tri str dung lwong hitu hiéu hop chét nhu duoc
md ta trong ban mo ta nay (vi du, hop chit c6 cong thirc bat ky & day) hodc dugc pham
hozc ché phim ndng nghiép chira hop chét nay, nhu vay ddi twong dugc diéu tri chung rbi
loan c¢ lién quan.

Theo mot sé phuong an, sang ché dé xuét phuong phap diéu tri bénh, chiing rdi loan
hodc triéu chirng cia no6, trong do ching r6i loan 1a bénh ung thu, bénh tim mach, bénh
viém hodc bénh 1ay nhiém. Theo cdc phuong an khéc, bénh, ching r6i loan hoic triéu
chung ctia n6 1a bénh chuyén hoéa, bénh vé& mét, bénh & hé than kinh trung wong (central
nervous system-CNS), bénh vé tiét niéu, hodc bénh da day rudt. Theo mot s6 phuong an,
bénh 12 bénh ung thu tuyén tién liét, bénh ung thu v, bénh viém rudt, bénh vay nén, bénh
lay nhim ném toan than, bénh 1y nhiém nim két ciu da, bénh 1ay nhiém ndm niém mac,
va bénh nidm mong.

Theo mot sé phuong 4n, dbi twong 1a dong vat c6 v, t6t hon 1a dong vat c6 xuwong
séng hodc nguoi.

Theo phuong an khéc, sang ché @& xuat phuong phap dugc mo ta trén day, trong d6
lwong hitu hiéu hop chét (vi du, hop chat c6 cong thiic bat ky & ddy) duge mo ta trén day.

Theo phuong 4n khac, sang ché dé xuit phuong phap dwgc mo ta trén day, trong d6
hop chét duge mo ta trong ban md ta nay (vi du, hop chit co cong thirc bat ky & day) duoc
str dung trong tinh mach, trong co, duéi da, trong ndo that, theo duong miéng hoic st dung
khu trd.

Theo cac phuong an khac, sang ché dé xuét phuong phép dugc mé ta trén déy, trong
d6 hop chit dugc mo ta trong ban md ta nay (vi du, hop chét c6 cong thuc bat ky & day)
dugc sit dung mot minh hoac két hop v6i mét hodc nhiéu thubc khac. Theo phuong 4n
khac nita, thudc chita bénh bd sung 1a thudc chéng ung thu, thudc khang ndm, thube tim
mach, thude khéng viém, thudc hoéa tri liéu, tac nhan chéng tao mach, tdc nhan doc té bao,
tac nhan chéng tang sinh, tac nhéan chita bénh chuyén héa, thube chita bénh & mét, thudc
chita bénh & hé than kinh trung uong (central nervous system-CNS), thudc chira bénh vé
tiét niéu, hodc thudc chita bénh & da day rudt.

Muc dich khac ctia sang ché 1a viéc sir dung hop chét nhu dugc mo ta trong ban mo
ta nay (vi du, hop chit c6 cong thirc bat ky & day) dé bao ché thudc dé st dung trong diéu
tri bénh hodc chtng rdi loan do metaloenzym giy ra. Muc dich khéc cia sang ché 1a viéc
str dung hop chat nhu dugc mo ta trong ban mo ta nay (vi dy, hop chit c6 cong thirc bat ky
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& day) dé st dung trong diéu tri bénh hodc ching r6i loan do metaloenzym gy ra. Muc
dich khac ctia sang ché 1a viéc st dung hop chat nhu dwgc md ta trong ban mo ta nay (vi
du, hop chét c6 cong thirc bat ky & ddy) dé san xuét ché phim nong nghiép dé st dung
trong diéu tri hodc phong ngilra bénh hoic chimg r6i loan do metaloenzym gay ra trong san
xuét ndng nghiép hoic moi trudng ndng nghiép.

Dugc phim

Theo mot khia canh, sdng ché dé xuit duoc phém chtra hop chét duoc mé ta trong
ban md ta nay (vi du, hop chat c6 cong thic bat ky & day) va chit mang duoc dung.

Theo phuong 4n khéc, sang ché dé xudt duogc phidm con chira tic nhan chita bénh
bd sung. Theo phuong 4n khéc nita, tac nhan chita bénh bd sung 13 tac nhan chita ung thu,
tac nhan khéng ndm, tac nhan tim mach, tdc nhan khang viém, tdc nhan hoa tri liéu, tac
nhan chéng tao mach, tac nhan doc té bao, tdc nhan chéng tang sinh, tdc nhan chita bénh
chuyén hoa, thubc chita bénh & mit, thudc chita bénh & hé than kinh trung wong (central
nervous system-CNS), thudc chita bénh vé tiét niéu, hodc thudc chita bénh ¢ da day rudt

non.

Theo mot khia canh, sdng ché dé xuét kit thudc chira lugng hitu hiéu hop chét nhu
duoc mo ta trong ban mo ta nay (vi du, hop chét c6 cong thie bit ky & ddy), & dang lidu
don vi, cung v61 hudéng din dé dua hop chét vao dbi tuong méc hodc c6 kha nang mac
bénh hodc ching 161 loan do metaloenzym gay ra, bao gff)m bénh ung thu, khdi u rén, bénh
tim mach, bénh viém, bénh lay nhiém. Theo c4c phwong 4n khéc, bénh, chimg roi loan
hoic tridu chimg ctia n6 1a bénh chuyén hoa, bénh vé mét, bénh & hé than kinh trung wong
(central nervous system-CNS), bénh vé tiét niéu, hodc bénh & da day rudt non.

Thuét ngt “cac mudi dugc dung” hodc “chit mang dugc dung” c6 nghia bao gdm
cac mudi cua cac hoat cht ma ching dugc didu ché véi cac axit hodc bazo twong d6i khong
ddc, phu thudc vao cac nhém thé cu thé trén cac hop chit dugc mo ta trong ban md ta nay.
Néu céc hop chét theo sang ché chira cac chic tinh axit nhe, c6 thé thu dugc cac mudi cong
bazo bing cach cho dang trung tinh cla céc hop chét nhu vay tiép xtic véi luong vira di
bazo can thiét, trong dung mdi tro nguyén chét hodc thich hop. Vi du vé& cac mudi cong
bazo dugc dung bao gff)m mudi natri, kali, canxi, amoni, amino hitu co, hoic magié, hoac
mudi twong tu. Néu cc hop chét theo sang ché chira céc chic tinh bazo nhe, ¢6 thé thu
duoc cac mubi cong axit bang cach cho dang trung tinh cta cac hop chat nhu vay tiép xuc
voi lugng vira di axit cn thiét, trong dung moi nguyén chét hoic tro thich hop. Vi du vé
cac mudi cong axit duoc dung bao gdm cac phuong phéap duge tao ra tir cac axit vd co nhur
axit clohydric, bromhydric, nitric, cacbonic, monohydrocacbonic, photphoric,
monohydrophotphoric, dihydrophotphoric, sunfuric, monohydrosunfuric, hydroiodic, hoac
axit photphorous va céc axit tuong tu, cling nhu cac mudi dugc tao ra tir cac axit hitu co
tuong dbi khong ddc nhu axit axetic, propionic, isobutyric, maleic, malonic, benzoic,
sucxinic, suberic, fumaric, lactic, mandelic, phthalic, benzensunfonic, p-tolylsunfonic,
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xitric, tartaric, metansunfonic, va cdc nhom tuong tu. Sang ché ciing bao gém céc mudi
cla axit amino nhu arginat va cdc nhom tuong tu, va cac mudi cta céc axit hitu co nhu cac
axit glucuronic hodc galactunoric va cac nhom tuong tu (vi du, xem tai li¢u ciia Berge va
céc ddng tac gid, J. Pharm. Sci. 1997, 66, 1-19). Mot s6 hop chat cu thé theo séng ché chira
ca chirc axit va bazo lam cho cac hgp chét ¢6 thé bién ddi thanh cac mubi cdng axit hoac
bazo. Cac chit mang duge dung khic duoc biét rd boi ngudi c6 hidu biét trung binh trong
linh vuc k§ thuat nay 1a thich hop theo sang ché.

Cac dang trung tinh ctia céc hop chét c6 thé duoc tai tao lai bang cach cho mudi tiép
xUc v6i bazo hodc axit va tach nguyén liéu ban déu theo cach thong thuong. Dang ban dau
ctia hop chat khic véi cac dang mubi khac nhau & mot sé tinh chét vat 1y, nhu d6 tan trong
dung mdi phan cyc, tuy nhién theo cach khac, cac mudi 1a twong duong véi dang ban dau
ctia hop chat theo cdc muc dich cla séng ché.

Ngoai cac dang mudi, sing ché d& xuit cac hop chét c6 dang tién duogc chét. Cac
tién duoc chit ciia cac hop chit dugc mo ta trong ban mo té ndy la cac hop chét d& dang
chiu céc thay d6i hoa hoc trong cic didu kién sinh ly dé tao ra cc hop chét theo sang ché.
Ngoai ra, cac tién duge chit co thé duge bién doi thanh cic hop chat theo sang ché bang
cac phuong phap héa hoc hodc hoa sinh trong moi trudng ex vivo. Vi du, céac tién duoc chit
c6 thé duoc bién dbi tir tir thanh cac hop chat theo sang ché khi duogc dat trong vat chira
dang miéng dan qua da v6i enzym hodc chét phan tmg hoa hoc thich hop.

Mot s hop chat theo sang ché c6 thé ton tai & cac dang khong tao solvat cling nhu
céc dang tao solvat, bao gdm céac dang hydrat. N6i chung, cac dang solvat twong duong véi
cac dang khong tao solvat va ciing bao ham trong pham vi cua sang ché. Mot s6 hop chit
theo sang ché ¢6 thé tdn tai ¢ nhiéu dang da tinh thé hogc v dinh hinh. Néi chung, tat ca
cac dang vat ly la tuong duong d6i v6i cac st dung duge du tinh cla sang ché va cling nim
trong pham vi ctia sang ché.

Séng ché cling dé xuét dugc phém, chira luvong hiru hiéu hgp chét dugc mo ta trong
ban mo ta nay va chit mang duoc dung. Theo mot phuong an, hop chit duoc dua vao ddi
tuong béng cach st dung thudc duoc dung, vi duy, thube duoc dung tao ra su phan phéi hop
chét vao ddi tuong dugce duy tri it nhét 12 gio, 24 gio, 36 gio, 48 gio, mot tuén, hai tun,
ba tudn, hodc bén tudn sau khi thudc dugc dung dugc dua vao d6i tuong.

Céc muc lidu thue té va tién trinh cung cip hoat chét trong dugc pham theo séng
ché c6 thé thay dbi sao cho dat dugc lugng hoat chit ma c6 tac dung dat dugc dap Gng
chita bénh mong muén ddi véi bénh nhan, ché phdm va duong ding thude cu thé, ma khong
gdy doc (hodc gy doc dén mirc khong chap nhan dugc) cho bénh nhan.

Khi str dung, it nhit mot hop chét theo sang ché dugc dua vao véi lugng hitu hiéu
duogc 1y vao dbi tuong can st dung trong chét mang duoc bang cach tiém trong tinh mach,
trong co, dudi da, hodc trong ndo that hodc bing cach ding qua duong miéng hodc sir dung
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khu tra. Theo sang ché, hop chét theo sang ché ¢6 thé duge str dung mot minh hodc két
hop v6i thude khac thir hai. Thuat ngit “két hop voi” c6 nghia la cing véi, hiu nhu dong
thoi hodc lién tiép. Theo mot phurong an, hop chét theo sang ché duoc sir dung cAp tinh.
Do d6, hop chét theo sang ché ciing duge st dung trong thoi gian diéu tri ngén, nhu tir 1
ngdy dén 1 tudn. Theo phuong 4n khéc, hop chét theo sang ché c6 thé duge st dung trong
quang thoi gian dai dé cai thién cac chung r6i loan man tinh, vi dy, trong khoang mot tuan
dén vai thang tuy thudc vao tinh trang bénh can diéu tri.

Thuét ngit “lugng hitu hiéu dugc Iy” nhu duge s dung trong ban mo ta nay c6 nghia
1a lvong hop chét theo sang ché, du 16n dé bién ddi tich cuc dang ké tinh trang bénh can
diéu tri, nhung du thip dé tranh cac tac dung phu nghiém trong (& ty 1€ loi ich/nguy co
thich hop), trong pham vi danh gia y khoa c6 co s&. Lugng hitu hiéu dugc ly cua hop chat
theo sang ché s& thay dbi phu thude vao muc dich cu thé can dat duoc, do tudi va tinh trang
vat Iy clia bénh nhan can diéu tri, mirc d ciia bénh tiém 4n, thoi gian diéu tri, ban chat ciia
liéu phap hién hanh va hop chét cu thé dugc st dung. Vi du, luong hitu hi€u diéu tri cua
hop chét theo sang ché duoc st dung cho tré em hodc tré so sinh s& giam mot cach thich
hop theo danh gia y khoa c6 co s&. Do d6, lugng hitu hiéu cua hop chét theo sang ché s&
1a lugng t6i thiéu ma s& tao ra duge tic dung mong mudn.

Uu diém thuc té duge quyét dinh theo sang ché 1 hop chit c6 thé dugc sir dung
theo cach thich hop nhu ti€m trong tinh mach, trong bép thit, dudi da, dung qua duong
miéng hodc tiém trong ndo that hodc st dung khu tri, nhu dang kem hodc gel. Tiry thudce
vao dudng dung thude, cac hoat chét bao gdbm hop chat theo sang ché c6 thé dugc yéu cau
phai bao bang vit lidu dé bao vé hop chat khoi tac dong ciia cac enzym, axit va cac diéu
kién tw nhién khac ma c6 thé 1am mét hoat tinh cua hop chit. D& st dung hop chét theo
sang ché theo duong ding thudc khac véi ding ngoai duong tiéu hoa, hop chét c6 thé duge
bao hodc st dung cung vdi vat liéu ngan ngura sy bét hoat.

Hop chét ¢6 thé dugc sir dung ngoai dudng tiéu hoa hogc trong bung. Céc thé phan
tan ciing ¢6 thé duoc diéu ché, vi du, trong glyxerol, cac polyetylen glycol 16ng, va cac hdn
hop ctia chling, va trong dau.

Mot s6 vi du vé cac hop chit ma ching c6 thé dung 1am chit mang dugc nhu céc
dudng, vi du lactoza, glucoza va sucroza; tinh bdt nhu tinh bot ngo va tinh bot khoai tay;
xenluloza va cac chit dan xuét ctia né nhu natri cacboxymetylxenluloza, etylxenluloza va
xenluloza axetat; tragacan dang bdt; malt; gelatin; bot talc; cac axit stearic; magi€ stearat;
canxi sunfat; cac diu thue vat, nhu dau lac, dau hat bong, dau hudéng duong, dau oliu, dau
ngd va diu ca cao; cic polyol nhu propylen glycol, glyxerin, sorbitol, manitol, va
polyetylen glycol; thach; cac axit alginic; nudc khong chira pyrogen; nude mudi ding
truong; va dung dich dém phosphat; bot sita gay; ciing nhu cic hop chét khong doc tuong
thich khéac dugc st dung trong cac duoc pham nhu Vitamin C, estrogen va Echinacea. Cac
chét thAm w6t va cac chét lam trugt nhu natri lauryl sunfat, cling nhu céc chit mau, cac
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chat tao mui, cac chat lam truot, cac ta dugc, cac chat tao vién, cac chat on dinh, cac chat
chong oxi hoa va céac chat bao quan, ciing c6 thé c6 mat. Cac chat hoa tan cling c6 thé dugc
stt dung trong dugc pham, vi du bao gom cremaphor va céc beta-xyclodextrin.

Duoc phém chira cic hoat chét 1a dbi tugng dugc bdc 16 theo sang ché (hodc cac
tién duge chét cua chung) c6 thé duoc san xuét bang cac phuong phap tron thong thuong,
hoa tan, tao hat, tao vién bao dudng, tao bt min, tao nhii tuong, bao nang, cac qua trinh
tao bay hodc dong lanh. Cac ché phim ciing ¢6 thé dugc bao ché theo cach thong thuong
bé“mg cach str dung mot hodc nhiéu chét mang, chét pha lodng, t4 dugc hodc chét tro giap
duoc chép nhan vé sinh ly ma chung hd tro qua trinh xit 1y cac hoat chét thanh céac ché
phadm ma c6 thé duoc st dung lam duoc pham.

Dugc phdm chira d6i tugng dugc boc 16 theo séng ché co thé ¢6 dang thich hop dé
st dung chinh thirc theo dudng ding bét ky, bao gém, vi dy, dung khu tra, dung qua mit,
qua miéng, trong m4, toan than, qua mili, tiém, qua da, qua truc trang, qua 4m dao, va cac
duong dung tuong tu, hodc dang thich hop dé sir dung bang cach xong hozic bom khi.

Dé sir dung khu tra, (céc) hoat chit hoic (céac) tién duogc chét co thé duoc bao ché
dudi dang dung dich, gel, thubc md, kem, dung dich huyén phu va céc dang tuong tu.

Céc thube ding toan than bao gdbm cac phwong phap dugce tao ra dé str dung, vi du,
tiém dudi da, trong tinh mach, trong co, trong ndo tiy hoac trong bung, cling nhu céc loai
dugc thiét ké dé dung qua da, qua mang nhay, niém mac, qua miéng, hodc stt dung trong
phéi.

Céc ché phdm dung d tiém bao gém cac huyén phu, dung dich va nhil tuong tiét
trung chira (cac) hoat chét trong nu6e hoic trong cic ta duge chira dau. Cac ché phém cling
c6 thé chira cac tac nhan bao ché thudc, nhu cac tac nhan tao nhii tuong, tdc nhan lam on
dinh va/hogc tac nhan tao thé phan tan. Cac thudc dé tiém c6 thé c6 dang lidu don vi (vi
du, trong cac 6ng thudc hodc cac hop chira da lidu) va ciing c¢6 thé con chira chét bao quan.

Theo cach khéc, thude tiém c6 thé duge tao ra & dang bot dé hoan nguyén trude khi
st dung v6i ta duge thich hop, bao gdm, tuy nhién khong gi6i han & nuGce tinh khiét khong
chira pyrogen, chét dém, dung dich dextroza, va cac ta duoc tuong tu. Pén cudi cung, (céc)
hoat chét c6 thé dugc 1am kho bang k¥ thuét bit ky da biét trong linh vuc k¥ thuat nay, nhu
lanh déng, va hoan nguyén trude khi st dung.

Pé sir dung qua niém mac, cac chét tang thdm thich hop v6i mang chan dé thdm qua
duoge st dung trong ché phdm. Céc chét tang tham nhu vy da dugce biét trong linh vuc k¥
thuét nay.

Dé st dung theo dudong miéng, dugc phém c6 thé ¢c6 dang, vi du, vién thudc hinh
thoi, vién nén hodc vién nang dugc diéu ché bang cac phuong phap thong thuong véi cac
ta dugc dugc dung nhu céc tdc nhan két ndi (vi du, tinh bdt ngd da dugc gelatin hda trude,
polyvinylpyrolidon hodc hydroxypropyl metylxenluloza); cac chat don (vi du, lactoza,
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xenluloza vi tinh thé hodc canxi hydro phosphat); cac chit lam truot (vi du, magié stearat,
bot talc hoac silic oxit); cac chit 1am ra (vi du, tinh bot khoai tay hoac natri starch glycolat);
hodc cac chat thAm w6t (vi du, natri lauryl sunfat). Vién nén c6 thé duge bao bang cac
phuong phap duoc biét rd trong linh vuc véi, vi du, dudng hodc cac chit bao ruot.

Céc ché phim dang 1ong dé sir dung theo dudng miéng co thé co dang, vi du, con
thube, dung dich, xi r6 hodc huyén phu, hodc ching co thé c6 dang san phém kho dé hoan
nguyén voi nude hodc ta dugce thich hop khac trudce khi st dung. Cac ché phdm dang 16ng
nhu vay c6 thé duoc didu ché bing cic phuong phép thong thudong véi cac chét phu gia
duoc dung chéng han nhu cac tac nhan tao huyén phu (vi duy, xi r0 sorbitol, cac chit dan
xuét xenluloza hodc cac chét béo an duoc da hydro hoa); cac chét nhii héa (vi du, lecitin
hodc acacia); cac ta dugc khong chira nuée (vi du, dau qua hanh, céc este chira dau, ruou
etylic hodc cac dau thuc vat dugc phan doan); va cac chét bao quan (vi du, metyl hoac
propyl p-hydroxybenzoat hodc axit sorbic). Cac ché phdm nay ciing c6 thé chtra cac mudi
dém, cac chit bao quan, cac chét tao huong, cac chét tao mau va lam ngot néu thich hop.

Céc ché phdm dé str dung theo dudng miéng c6 thé duoc bao ché mdt cach thich
hop dé tao ra sy giai phéng c6 kiém soat hoat chit hogc tién dugc chit, nhu da dugc biét
r0.

Pé st dung trong miéng, cac ché pham c6 thé c6 dang vién nén hodc vién thude
hinh thoi duoc bao ché theo cach thong thuong.

Dé sir dung qua truc trang va 4m dao, (cac) hoat chét c6 thé dugc bao ché dudi dang
dung dich (dé thut thdo), vién dan, hodc thudc m& chira cac bazo dung 1am vién dan thong
thuong, nhu bo cacao hodc cac glyxerit khac.

Dé st dung qua miii hodc béng cach hit hoac xit vao, (cac) hoat chét hoac (cac) tién
duogc chét ¢ thé dugc phan phdi mot cach thich hop & dang phun sol khi tir cac hdp c6 nén
ap sudt hoic 6ng phun cé st dung chét day thich hop, vi du, diclodiflometan,
tricloflometan, diclotetrafloetan, flocacbon, cacbon dioxit hoac céac khi thich hgp khéc.
Trong truong hgp sol khi nén ap sut, lidu don vi c6 thé duoc xac dinh béng cach tao ra
van dé phan phéi luong dd duoc dinh lugng. Vién nang va 6ng nho (cartridge) dé sir dung
trong dng hit hodc binh xit (vi du, cac vién nang va cac 6ng nho chira gelatin) c6 thé dugc
bao ché c6 chira hdn hop bot gdm hop chit nay va nén bot thich hgp nhu lactoza hogc tinh
bot.

Vi du cu thé vé& hdn hop dang huyén phi chira nuéc thich hop dé sir dung qua duong
miii bang cach sir dung cac thiét bi xit miii c6 ban trén thi trudng bao gbm c4c thanh phan
sau: hoat chét hodc tién duge chét (0,5-20mg/mL); benzalkonium clorua (0,1-0,2mg/mL);
polysorbat 80 (TWEEN® 80; 0,5-5mg/mL); cacboxymetylxenluloza natri hodc xenluloza
vi tinh thé (1-15mg/mL); phenyletanol (1-4mg/mL); va dextroza (20-50mg/mL). B pH

-30-



31799

ctia dich huyén phu cudi ¢6 thé duoc diéu chinh ndm trong khoang tir 5 dén 7, v6i o pH
khoang 5,5 1a thong dung.

Pé st dung qua mit, (cac) hoat chét hodc (céac) tién duoc chét c6 thé dugce bao ché
dudi dang dung dich, nhii tuong, huyén phu, va cac dang twong tu, thich hop dé str dung
cho mét. Céc ta dugc khac nhau thich hop dé dua cac hop chét vao mit da dugc biét trong
linh vuc k§ thuat nay. Cac vi du khong gidi han cu thé dugc md ta trong Patent My 56
6,261,547; Patent My s6 6,197,934; Patent M§ s6 6,056,950; Patent My s6 5,800,807;
Patent My s6 5,776,445; Patent Mg sb 5,698,219; Patent M§ sb 5,521,222; Patent M§ s6
5,403,841; Patent My s6 5,077,033; Patent M§ s6 4,882,150; va Patent My s6 4,738,851,

Pé phan phéi kéo dai, (cac) hoat chit hodc (cac) tién duoc chét c6 thé duoc bao ché
dudi dang ché phim giai phong cham dé st dung bang cach ciy hodc tiém trong co. Hoat
chét c6 thé dugc bao ché vai cac vt lidu polyme hodc ky nudce thich hgp (vi du, dang nhii
tuong trong diu duoc chip nhan) hodc cac nhua trao d6i ion, hodc cac chit din xuét tan tir
tir, vi du, nhu muébi tan tir tir. Theo cach khéc, cac hé phan phéi qua da dugc san xuét nhu
dia hodc miéng dan ma ching giai phong tir tir (cac) hoat chét dé hp thu qua da dugc sir
dung. P6i vi hé nay, cac chit ting tham c6 thé duge sir dung dé tang cuong su tham thiu
qua da cua (céc) hoat chét. Cac miéng dan qua da thich hgp dwgc mo ta trong, vi dy, Patent
M§ sé 5,407,713; Patent M§ s& 5,352,456; Patent My s 5,332,213; Patent My s6
5,336,168; Patent M§ s§ 5,290,561; Patent M§ s 5,254,346; Patent My s 5,164,189;
Patent M§ sb 5,163,899; Patent My sb 5,088,977; Patent M§ s& 5,087,240; Patent My s6
5,008,110; va Patent M§ s8 4,921,475, mdi tai lidu nay dugc két hop vao diy dé tham khéo.

Theo cach khac, cac hé phan phéi duoc c6 thé duge sir dung. Céac liposom va cac
nhi tuong 1a vi du vé cac ta duogc phan phéi da duoc biét rd ma c6 thé duoc sir dung dé
phan phdi (c4c) hoat chdt hodc (cac) tién dugc chat. Mot s6 dung méi hitu co nhu
dimetylsunfoxit (DMSO) ciing c6 thé duoc sir dung.

Khi can, dugc phém 6 thé ¢o dang g6i hodc thiét bi phan tan co thé chira mot hoic
nhiéu dang liéu don vi chira (c4c) hoat chit. G6i nay c6 thé, vi du, bao gdm goi bang 14
kim loai hodc nhua, chdng han nhu géi dang phdéng. Géi hodc thiét bi phén tan co thé di
kém v6i to huéng din sir dung.

(Céc) hoat chét hodc (céc) tién dugc chit chira dbi tugng dugc bdce 16 theo sang ché,
hoac cac ché phém cua chung, s& thuong dugc sur dung véi lugng c6 tac dung dat duoc Kkét
qua dy dinh, vi du lugng c6 tac dung dé diéu tri hoac phong ngura bénh cu thé can diéu tri.
(Céc) hop chét c6 thé duge sir dung dé chita bénh dé dat dugc dc dung chita bénh hodc
phong ngtra dé dat duoc tac dung phong ngtra. Tac dung chira bénh c6 nghia la loai bo hoac
cai thién ching 161 loan tiém 4n can diéu tri va/hodc loai bd hodc cai thién mot hodc nhiéu
triéu ching c6 li€én quan dén ching rbi loan tiém 4n dé cho bénh nhan thong bao co su cai
thién vé cam gidc va tinh trang bénh, tuy nhién bénh nhan c6 thé vin chiu dau béi chimg
rbi loan tiém 4n. Vi du, viéc st dung hop chit cho bénh nhan méc bénh di ung tao ra tac
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dung chira bénh khong chi khi phan g di ing tiém 4n bi loai bo hodc duoc cai thién, ma
con khi bénh nhéan thdng bdo ¢6 su giam murc do va su kéo dai triéu chimg lién quan dén
di tng sau khi phoi nhiém véi chit gay di img. Vi du khac, tdc dung chita bénh trong trudng
hop bénh hen bao gdm céi thién vé& ho hdp sau khi con hen tén cong, hodc céi thién v& tan
xuit va mirc do cua cac con hen. Tac dung chita bénh ciling bao gdm tam dimg hodc 1am
cham tién trién cta bénh, cho du c6 cai thién dugc hay khong.

Dé st dung phong ngira, hop chit nay co thé duoc str dung cho bénh nhan c6 nguy
co phat trién mot trong sb cac bénh dugc mé ta trén ddy. Bénh nhan c6 nguy co phat trién
bénh c6 thé 1a bénh nhan c6 céc dic diém dat bénh nhan nay vao nhom céc bénh nhén c6
nguy co dugc chi dinh, nhu dugce xac dinh boi chuyén gia'y té hodc nhom chuyén gia thich
hop. Bénh nhén c6 nguy co cling co thé 1a bénh nhan thudong hoic thuong xuyén trong tinh
trang c6 thé phat trién bénh tiém an c6 thé duogc diéu tri bang cach st dung cac chét trc ché
metaloenzym theo sang ché. Néi cach khac, bénh nhan c6 nguy co la nguoi thuong hodc
thuong xuyén bi phoi nhiém v6i bénh hodc céac tinh trang gdy bénh hodc c6 thé bi phoi
nhiém sdu trong khoang thoi gian gigi han. Theo cach khéc, viéc sir dung phong ngtra ¢6
thé duoc ap dung dé tranh sy tn cong cua cac triéu chimg & bénh nhan duoc chan doéan
tiém 4n ching réi loan.

Luong hop chét dugc st dung s& phu thudc vao nhiéu yéu td, vi du bao gdm cac chi
dinh bénh cu thé can diéu tri, duong ding, cho du téc dung mong mudn 13 phong ngira hay
chita bénh, mirc d§ ctia chi dinh bénh can diéu tri va d6 tudi va thé trong ciia bénh nhan,
d6 sinh kha dung cua hoat chét cu thé, va cac yéu t twong tu. Viéc quyét dinh lidu luong
c6 tac dung 1a da biét rd trong kha ning cua ngudi c6 hiéu biét trung binh trong linh vuc
k¥ thuat nay.

Céc liéu lugng c6 tac dung co thé duoc udc tinh ban déu tir cac thir nghiém in vitro.
Vi dy, 1iéu khéi dau dé str dung cho dong vat co6 thé dugc bao ché dé dat dugc néng do cua
hoat chét trong mau luu thong hodc huyét thanh bang hoic cao hon ICso ctia hop chit cu
thé dugc do boi thir nghiém in vitro, ching han nhu MIC nim in vitro hodc nong do diét
nAm tdi thiéu (minimal fungicidal concentration - MFC) va cac thtr nghiém in vitro dugc
mo ta trong phén Vi du thuc hién sang ché. Viéc tinh toan cac lidu lugng dé dat duoc cac
ndng d6 trong mau luwu thong hoic huyét thanh nhur vay c6 tinh dén dén do6 sinh kha dung
ctia hop chét cu thé 1a thudc kha ning ctia ngudi co hiéu biét trung binh trong linh vuc k§
thuat ndy. Xem huéng dan trong tai liéu Fingl & Woodbury, “General Principles,” In:
Goodman and Gilman’s Pharmaceutical Basis of Therapeutics, Chuong 1, pp. 1-46, Xuét
ban 1an thir 12, McGraw-Hill Professional.

Céc liéu lugng khoi dau cling co thé duoc ude tinh tir cac dit lidu in vivo, chéng han
nhu cdc mo hinh dong vat. Cac mo hinh dong vat hitu ich dé kiém tra hiéu qua ctia cac hop
chét dé diéu tri hoic phong ngira cic bénh khac nhau dugc mé ta trén day da dugc biét 15
trong linh vuc k¥ thuét nay.
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Cac luong lidu dung thuong nam trong khoang tir 0,0001 hodc 0,001 hodc
0,01mg/kg/ngay dén 100mg/kg/ngay, tuy nhién c6 thé cao hon hodc thap hon, tiy thudce
vao cac yéu té khac nhu hoat tinh ctia hop chat, do sinh kha dung ciia hop chét, duong
ding, va cac yéu té khac nhau nhu dugc mo ta trén day. Lugng lidu dung va khoang lidu
¢6 thé dugc didu chinh riéng 1é dé tao ra (cac) hop chét trong huyét thanh di dé duy tri téc
dung chita bénh hodc phong ngira. Trong truong hop sit dung khu tra hodc hép thu chon
loc, ching han nhu st dung khu trii cuc b, ndng do khu trd c6 tac dung ctia (c4c) hoat chat
khéng thé lién quan dén ndng do trong huyét thanh. Nguoi ¢6 hiéu biét trung binh trong
linh vuc k¥ thuat nay sé co thé t8i wu hoa cac 1iéu luong khu trd c6 hidu qua ma khong can
thtr nghi€ém quéa muc.

(C4c) hop chat c6 thé duoc st dung mot 1an mot ngay, mot vai hodc vai 1an mot
ngay, hodc tham chi nhiéu 14n mdi ngay, tuy thudc vao chi dinh can didu tri va quyét dinh
ctia bac s§ ké don, trong sb cac yéu td khac.

Ul tién, (cac) hop chét sé& tao ra tic dung chita bénh hodc phong ngira ma khong
gay ra doc tinh déng k&. Poc tinh cua (cac) hop chit ¢6 thé duge x4c dinh bang céch su
dung c4c quy trinh dugc pham tiéu chuén. Ty 18 liéu lugng giita doc tinh va tic dung chita
bénh (hodc phong ngira) 1a chi sé didu tri. (Cac) hop chat thé hién céc chi sé diéu tri cao
duoc uu tién.

Viéc liét ké lai danh sach cac nhém héa hoc trong dinh nghia bat ky vé cac bién
trong ban mo ta nay bao gdbm cic dinh nghia clia bién d6 du6i dang mdt nhom bt ky hodc
t6 hop ctia cac nhom duoc liét ké. Viéc liét ké lai mot phuong 4n ddi v6i mot bién trong
ban m6 t4 ndy bao gdm phuong an d6 1a mot phuong an bat ky hodc sy két hop véi céac
phuong 4n bét ky khac hodc cac phén cta no. Viéc liét ké lai phuong 4n trong ban mo ta
nay bao gdm phuong 4n d6 1a mot phuong én bat ky hodc su két hop véi cac phuong an
bét ky khac hodc cac phan ctia né.

Ung dung trong nong nghiép

Céc hop chét c6 cong thuc I co thé dugc bao ché thanh cac mubi cdng axit dugc
chép nhan ding trong ndng nghiép. Vi du khong 1am giéi han sang ché, chirc amin c6 thé
tao thanh mudi véi axit clohydric, bromhydric, sunfuric, photphoric, axetic, benzoic, xitric,
malonic, salixylic, malic, fumaric, oxalic, sucxinic, tartaric, lactic, gluconic, ascorbic,
maleic, aspartic, benzensunfonic, metansunfonic, etansunfonic, hydroxymetansunfonic, va
hydroxyetansunfonic. Ngoai ra, vi du khong lam gi6i han sang ché, churc axit c6 thé tao
thanh mudi bao gdm cac mudi duoc tao ra tir kim loai kiém va kiém thd va cac mudi dugc
tao ra tir amoniac va cac amin. Vi du vé céc cation dugc wu tién bao gém natri, kali, va
magie.

Céc hop chit ¢6 cong thic I ¢6 thé dugc bao ché thanh cac chit din xuit mudi. Vi
du khong 1am gi6i han sang ché, chit din xuht mudi c6 thé duoc didu ché bang cach cho
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bazo tu do tiép xUc voi lugng axit mong mudn vira du dé tao ra mubi. Bazo tu do c6 thé
duoc ti tao lai bang cach xir Iy mudi bang dung dich nuéc bazo loang nhu dung dich natri
hydroxit loang (NaOH), kali cacbonat, amoniac, va natri bicacbonat. Vi du, trong nhidu
treong hop, thube trir sau, nhu 2,4-D, dugc tao ra tan nhiéu trong nu6c hon bang cach bién
d6i n6 thanh mudi dimetylamin. |

Cac mubi thich hop bao gdm cac mudi dugc tao ra tir kim loai kiém va kiém thd va
cac loai dugc tao ra tir amoniac va cac amin. Uu tién, cac cation bao gém cac cation natri,
kali, magié, va cac cation amoni c6 cong thurc:

RIORIR! 2R13N+

trong d6 mdi R1%, R, R1? va R3, doc 14p 1a hydro hodc Ci-Cr alkyl, C3-Ci2 alkenyl hodc
C3-Ci2 alkynyl, mbi nhom nay duoc thé tuy y bing mdt hodc nhidu nhém hydroxy, Ci-Cs
alkoxy, C1-C4 alkylthio hodc phenyl, sao cho R, R, R'2 va R"3 tuong thich vé 1ap thé.
Ngoai ra, hai nhém bét ky trong s6 R', R, R12 va R" két hgp véi nhau 6 thé 1a nhém
hai chtrc béo ¢6 chira tir mot dén muoi hai nguyén tir cacbon va nhiéu hon hai nguyén ti
oxi hodc luu huynh. Cac mudi clia cac hop chét co cong thire I ¢ thé duoc diéu ché bang
cach xir 1y cac hop chit c6 cong thirc I bang hydroxit kim loai, ching han nhu natri
hydroxit, bing amin, ching han nhu amoniac, trimetylamin, dietanolamin, 2-metyl-
thiopropylamin, bisalylamin, 2-butoxyetylamin, morpholin, xyclododexylamin, hoac
benzylamin hodc bang tetraalkylamoni hydroxit, ching han nhu tetrametylamoni hydroxit
hodc cholin hydroxit. Cac mubi amin thuong 1a cac dang dugc uu tién cia cac hop chit c6
cdng thuc I do chiing tan trong nudc va c6 thé ding dé didu ché cac ché phadm diét co nén
nudc mong mudn.

Céc hop chét va cac ché pham & day co thé duoc sir dung trong cac phuong phap
diéu chinh hoat tinh cia metaloenzym trong vi sinh vat trén cay trbng bao gém viéc cho
hop chat & déy tiép xic véi cay trong (vi du, hat gidng, cdy gibng, cd, co dai, hat). Cac hop
chét va cac ché phdm & day co thé duoc str dung dé didu tri cho cay trdng, canh dong hoic
khu vuc trdng trot khac (vi dy, lam thudc diét 6, thudc trir sdu, cac chét diéu hoa sinh
trudng,v.v..) bang cach cung cAp hop chét hoic ché phdm (vi du, cho tiép xuc, bon, phun,
phun swong, phun tao bui, v.v..) lén d6i twong cdy trong, canh ddng hodc khu vuc tréng
trot khac. Viéc st dung nay co thé 1a trudc hodc sau khi xuit hién bénh. Viéc str dung nay
c6 thé theo ché do diéu tri hodc phong ngira.

Mot khia canh cuia sang ché 12 phwong phap diéu tri hodc phong ngira bénh hodc rdi
loan nédm trong hoic trén cdy trong bao gbm viéc cho hop chét (hoic ché phdm) co6 cong
thirc bat ky trong s6 cac cong thic & day tiép xtic v6i cdy trong. Khia canh khac 1a phuong
phép diéu tri hoic phong ngira su sinh trudng cua nim trong hoic trén cay trong bao g06m
viéc cho hop chét (hodc ché phdm) c6 cong thirc bat ky trong sb cac cong thic & day tiép
xuc v6i cdy trong. Khia canh khac 14 phwong phép trc ché cac vi sinh vat trong hoic trén
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cdy trong bao gém viéc cho hop chét (hodc ché pham) c6 cong thiic bét ky trong s cac
cong thie & day tiép xuc voi cay trong.

Céc hop chét va cac ché phim & day c6 thé duoc str dung trong cac phuong phap
phong ngira hodc kiém soét cac bénh do mam bénh gay trén ciy trong bao gbm viéc cho
hop chét & day tiép xuc véi cay trong (vi du, hat gidng, cdy gidéng, co, cé dai, hat) hodc
ving xung quanh cdy trong. Cac hop chét va cac ché pham & day co thé dugc sir dung dé
diéu tri cho cdy trong, canh déng hodc cac khu vuc trdng trot khac bang cach cung cap hop
chét hodc ché phdm (vi du, cho tiép xic, bon, phun, phun suong, phun tao bui, v.v..) 1én
d6i turong cay tréng, canh déng hodc cac khu vuc trong trot khac. Viéc sir dung ndy c6 thé
trude va sau khi xudt hién bénh. Viéc sit dung nay c6 thé 12 theo ché do diéu tri hodc phong
ngtra. Nhu vay, céc hop chét, cac ché phim va cac st dung trong nong nghiép & day bao
gém cac ing dung trén bai cd, mang dat, cdy co trang tri, nha va vuon, nong trai, ddi nai
va dong c6. Mam bénh c6 thé 1a mam bénh bt ky trén cay trdng va bao gdm cac loai duoc
mo ta ¢ day.

Theo mot phuong 4n, sang ché dé xut viée stt dung hop chét c6 cong thirc I, dé bao
vé cdy trong chéng lai su tin cong cua sinh vat gdy bénh & cay trdng hodc viéc diéu tri &
cdy trong bi ph4 hoai boi sinh vat gdy bénh & cay trdng, bao gdm viéc sir dung hop chét c6
cong thic I, hodc ché pham chira hop chét cho dat, cdy trong, cac bd phan cla cay tréng,
14, va/hodc hat.

Ngoai ra, theo phuong 4n khéc, sang ché @ xuit ché phdm hitu ich dé bao vé cay
trdng chéng lai sy tin cong ciia sinh vat gdy bénh & cay trdng va/hodc diéu tri cho cay trong
bi pha hoai boi sinh bénh giy bénh & cay trdng chira hop chét c6 cong thirc I va chit mang
duoc chip nhan ding cho ciy trdng.

Céc hop chit cua sang ché c6 thé dugc ap dung bang bt ky k¥ thuit nao trong s6
cac k¥ thuat da biét, dudi dang hop chét hodc ché phérn chira hgp chét. Vi du, céac hop chét
6 thé dugc ap dung cho 1é, hat hodc 14 cia cay tréng dé kiém so4t cac loai nAm khac nhau,
ma khong anh hudng gia tri thuong mai cua cay trong.

Céc hop chit & ddy c6 thé duoc sir dung riéng biét hodc két hop véi céc tac nhén c6
hoat tinh trong néng nghiép khac. Viéc sir dung céc hop chét hodc cac ché pham (va cac
ché phdm) & day co thé con bao gbm tac nhan hoat tinh bd sung nhu chat diét ndm azol
dugc chon tir epoxiconazol, tebuconazol, fluquinconazol, flutriafol, metconazol,
myclobutanil, xycproconazol, prothioconazol va propiconazol.

Viée str dung cac hop chét hodc cac ché phim (va cac ché phdm) & day c6 thé con
bao gbém tic nhan hoat tinh bd sung nhu chat diét ndm azol dugc chon tir nhom
trifloxystrobin, pyraclostrobin, orysastrobin, fluoxastrobin va azoxystrobin.

Uu tién, cac hop chit ciia sang ché dugce sir dung dudi dang ché phim, bao gdm mot
hodc nhiéu hop chit c6 cong thic I voi chit mang duoc chap nhan ding trong nong nghiép
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hodc cho cay trong. Cac ché phdm chira cac hop chét & day c6 thé duge sir dung, vi dy,
duéi dang dung dich nudce co thé phun truc tiép, bot, dich huyén pht, cling nhu dang dich
huyén phul hodc phan tén trong nudc, trong dau hoidc cac dich huyén phu hoic phan tan
khac cé néng dd cao, cac dich nhil tuong, cac thé phén tan trong dau, dang bot nhdo, dang
bui, cac dang vat licu dé ric hodc dang hat, béng cac phuong phap phun, phun suong, phun
tao bui, rac hoic rot.

Sang ché du tinh bao gém tht ca c4c t4 dugc ma mot hodc nhiéu hop chét c6 thé
duoc bao ché cung véi cac ta duoc nay dé phan phéi va st dung 1am chét diét nAm. Thong
thuong, cac ché phém dugc st dung dudi dang dich huyén phu hodc nhil tuong trong nudc.
Céc dang str dung c6 chira nudce co thé duoc diéu ché tir cac dich dic dang nhii tuong, cac
dich huyén phu, cac hdn hop sét, cac bot thAm w6t hoic cac hat c6 thé phén tan trong nudc
bang cach bd sung thém nude vao. Pé didu ché dang nhii tuong, hdn hop sét hodc thé phan
tan trong dau, cac hop chit ma duge dé nguyén hodc hoa tan trong dau hoic dung mdi, c6
thé dugc déng hoa trong nudce béng cac chét thAm wét, chét dinh, chét phén tan, hodc chét
tao nhil trong. Tuy nhién, cling c6 thé didu ché cac dich dac chua hoat chét, tic nhan lam
4m, chit dinh, chit phan tdn hodc chét tao nhii tuong, néu thich hop chtta dung mdi hodc
dau, va cac dich dic nay thich hop dé pha loang véi nudc.

Céc bot thAm w6t duoc c6 thé duge dong thanh khdi dé tao thanh cac hat phan tan
duogc trong nudce, bao g6m hon hop ddng nhat chira mot hodc nhiu hop chit c6 cong thirc
I, chit mang tro va cac chat hoat dong bé mit. Nong d6 ctia hop chét trong ché phim dang
bot thdm w6t duoc ¢ thé ndm trong khoang tir 10% dén 90% theo khéi luong tinh trén
téng khbi lugng clia ché pham bot tham w6t duge, wu tién nam trong khoang tr 25% dén
75% theo khéi lugng. D8 diéu ché céc ché phém dang bot thdm uat dugce, cac hop chét c6
thé duoc tron 1an voi chét rdn da duoc chia min bét ky, nhu prophylit, bot talc, da phén,
thach cao, dét Fuller, bentonit, atapungit, tinh bdt, cazein, gluten, d4t sét montmorilonit,
dét diatomit, cac silic oxit da dugc tinh ché hodc céc loai twong tw. Trong cic qua trinh nhu
vay, chét mang da dugc chia min va céc chét hoat dong bé mat thuong dugc tron voi (céc)
hop chét va nghién.

Céc hat, vi du cac hat duoc bao, cac hat dugc tAm va cac hat dff)ng nhét, c6 thé duoc
didu ché bang céch lién két cac hoat chit (vi du, cac hop chét & day) v6i chit mang rin.
Céc chat mang ran 1a dat khoang nhu cac silic oxit, cac gel silic oxit, céc silicat, bot talc,
cao lanh, d4 voi, voi, d4 phén, sét voi sit, dat hoang thd, dét sét, dolomit, dat diatomit,
canxi sunfat, magié sunfat, magié oxit, cac chat tong hgp & mé, cac phan bon nhu amoni
sunfat, amoni phosphat, amoni nitrat, ure va cac san phém cod nguén géc thuc vat nhu bot
ngli cbe, bot vo cdy, bot gd va bot vo hat, bot xenluloza hodc cac chét mang ran khéc.

Cac hop chét & day c6 thé dugc bao ché dudi dang vién nén thong thuong, vién
nang, dang rén, dang 16ng, nhil twong, huyén phu dic, dang dau, dang hat hodc bot min,
cac dang nay thich hgp dé st dung cho cy trong, canh ddng hodc cac khu vuc trong trot
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khac. Theo cac phuong an dugc uu ti€n, ché pham chira hop chét ¢ day véi lugng nam
trong khoang tur 1 dén 95% (vidy, 1,2,3,4,5,6,7,8,9, 10, 25%, 75%, 80%, 90%, 95%)
trong chit mang hodc chét pha loing. Céc ché pham dugc md ta & day bao gbm cac hop
chét c6 cong thic duoc md ta & day, cling nhu cdc tac nhan ding trong nong nghiép b
sung néu can thiét, vai lugng c6 tac dung kiém soat (vi du, diéu chinh, trc ché) bénh hoac
chung réi loan trong néng nghi€p do metaloenzym gdy ra.

Theo mot cach tiép can, hop chit & day duogc tao ra & dang ché phém duogc bao nang
(16ng hodc bot). Cac chét cu thé thich hop dé sir dung lam céc vat liéu nang bao gbm, tuy
nhién khong gidi han &, cac hat hoac cac chét nén xdp nhu silic oxit, peclit, bt talc, dat
sét, pyrophylit, dit diatomit, gelatin va gel, cac polyme (vi du, polyurea, polyuretan,
polyamit, polyeste, v.v..), cac hat polyme, hodc xenluloza. Vi du, chung bao gdm cac soi
rdng, cac 6ng hoic 6ng dan rong giai phéng hop chét cu thé ¢ day qua thanh, éng mao dan
giai phong hop chét qua 16 trong éng dan, cac khéi polyme c6 hinh dang khac nhau, vi du,
dai, khdi, vién nén, dia, chiing giai phong hop chét ra khoi khdi polyme, cac hé mang git
hop chét trong binh chira khong thdm va giai phéng n6 qua mang thAm da duoc do, va su
két hop cac dang trén. Vi du vé& c4c ché pham phan tan nhu vay 1a cdc polyme laminat, cac
vién polyvinyl clorua, va cic vi mao dan.

Céc qua trinh bao nang thudong dugc phén loai thanh qua trinh héa hoc hodc co hoc.
Vi du vé cac qua trinh héa hoc dé bao nang bao gdm, tuy nhién khong gi¢i han &, qua trinh
tu giot phitc hop, qué trinh khéng twong hop polyme-polyme, qué trinh polyme hoa bé mat
chung trong mdi trudng 16ng, qua trinh polyme héa in situ, qua trinh 1am kho trong chat
16ng, qué trinh dong dic boi nhiét va ion trong moi truodng 16ng, qua trinh khir solvat trong
moi truong long, cac qué trinh héa hoc trén nén tinh bot, qua trinh bdy trong cic
xyclodextrin, va su tao thanh céc liposom. Vi du vé cac qua trinh co hoc dé bao nang bao
gbm, tuy nhién khong giéi han &, sdy phun swong, lanh dong phun swong, qua trinh tao
16ng tng s6i, két tia tinh dién, ép dun ly tAm, dia xoay hodc phan tach huyén phu quay,
bao nang hinh khuyén-thily lyc, qué trinh polyme héa & bé mit long-khi hodc khi-long,
qua trinh bay hoi dung moi, ép dun ap suét hodc phun swong vao mé chiét dung méi.

O day, vi nang cfing thich hop dé giai phong kéo dai hoat chat. Vi nang la cac hat
nho chra vat liéu c¢o 101 hodc hoat chét dugc bao boc bai 16p phi hodc vo. Kich thude cia
vi nang thudng thay doi trong khoang tr 1 micron dén 1000 micron véi vién nang nho hon
1 micron duoc xép loai 14 vién nang nano va vién nang 16n hon 1000 micron dugc xép loai
la vién nang macro. Tai trong 16i thuong thay dbi trong khoang tir 0,1% dén 98% theo khoi
lugng. Vi nang c6 thé c6 nhiéu cAu tric khac nhau (18i/v6 lién tiép, da nhan, hoic nguyén
khdi) va c¢6 cac hinh dang bat thudng hodc dang hinh hoc.

Theo khia canh khéc, hop chét & day dugc tao ra duéi dang hé phan phdi trén nén
dau. Céc chét nén giai phong dau bao gdm cac dau thuc vat va/hoic dau khoang. Theo mot
phuong 4n, chét nén ciing chira tic nhan hoat tinh bé mit 1am cho ché pham c6 thé phan
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tan dé dang trong nudc; cac tdc nhan nhu vy bao gom céac chat tham uét, cac chat nhi
hoéa, cac chat phan tan, va céc chat tuong tu.

Céc hop chit theo sang ché ciing c6 thé dugc tao ra dudi dang nhii twong. Cac ché
pham nhii twong ciing ¢6 thé c6 dang nudc trong dau (water in oil - w/o) hodc dau trong
nudce (oil in water - o/w). Kich thude giot ¢ thé thay ddi tir pham vi nano mét (cac dich
huyén phu keo) dén vai trim micron. Céc chit hoat dong bé mit va cac chat lam ddc khac
nhau thudong duoc két hop trong ché phim dé thay ddi kich thudc cia cac giot, lam 6n dinh
nhil twong, va bién ddi qua trinh giai phong.

Cé4c ndng do nhii hoa duge clia cac hop chit c6 cong thirc I ¢6 thé bao gbm ndng dd
thich hop, vi du nam trong khoang tir 10% dén 50% theo khoi lugng cia hop chit, & dang
16ng thich hop, tinh theo tong khéi lugng clia dich dc. Céc hop chét ¢6 thé dugc hoa tan
trong chit mang tro, ching c thé 1a dung méi tron 1an dugc véi nude hodc hdn hop cua
cac dung mdi hitu co khong tron 14n dugc v6i nudce, va cac chét nhii hoa. Cac dich dic co
thé dugc pha loding v&i nuéc va diu dé tao cac hon hop phun swong duédi dang cac nhil
turong dau trong nuée. Cac dung moi hitu co ¢6 thé dugc st dung bao gdm cac chét thom,
dac biét la cac phén naphthalen va olefin diém s6i cao ctia ddu mé nhu naphtha thom néng.
Céac dung moi hiru co khéc cling ¢6 thé duoc sir dung, vi du, cic dung moi terpen, bao gdm
cac chit dan xuit c6lophan, cac keton béo, nhu xyclohexanon, va céc rugu phtre, nhu 2-
etoxyetanol.

Céc chét nhii hoa c6 thé duoc sir dung mot cch thuan loi & day co thé duoc ngudi
¢6 hiéu biét trung binh trong linh vic k§ thuat ndy dé dang xac dinh va bao gbm céc chat
nhii hoa khong ion, anion, cation va ludng tinh khic nhau, hoac hdn hop tron 14n cua hai
hodc nhiéu chét nhii héa. Vi du vé cac chét nhii hoa khong ion duoc sir dung dé diéu ché
céc dich dic nhil hoa dugc bao gdm céc polyalkylen glycol ete va cic san phim ngung tu
ctia cac alkyl va aryl phenol, cac rugu béo, cdc amin béo hodc céc axit béo voi etylen oxit,
cac propylen oxit nhu céc alkyl phenol dugc etoxyl hoa va cac carboxylic este dugc hoa
tan véi polyol hodc polyoxyalkylen. Cac chit nhii hoa cation bao gdm cac hop chét amoni
bac bén va cac mudi amin béo. Céc chat nhii héa anion bao gdm cac mudbi tan trong dau
(vi du, canxi) cua cac axit alkylaryl sunfonic, cac mudi tan trong dau hodc cic polyglycol
ete duoc sunfat hoa va cac mudi thich hop ctia polyglycol ete dugc phosphat hoa.

Céc chit 16ng hitu co dai dién c6 thé dwoc sir dung dé didu ché céc dich déc nhil hoa
dugc chira cac hop chét theo sang ché 1a cac chét 16ng thom nhu xylen, cdc phan doan
propyl benzen; hodc cac phan doan naphthalen hén hop, cac dau khoang, cac chét 16ng hitu
co thom dugc thé nhu dioctyl phthalat; kerosen; cc dialkyl amit cia cac axit béo khac
nhau, cu thé 14 cac dimetyl amit ctia cac glycol béo va cac chét din xuét glycol nhu n-butyl
ete, etyl ete hodc metyl ete cua dietylen glycol, metyl ete cia trietylen glycol, cac phan
doan diu mo hodc cac hydrocacbon nhu diu khoang, cdc dung méi thom, cac dau parafin,
va céc chit twong tu; céc dAu thuc vat nhu dau ddu nanh, ddu hat nho, dau oliu, dau hai ly,
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diu hat hudéng duong, dau dira, dau ngo, dau hat bong, dAu hat lanh, dau co, dau dau phong,
diu hoa rum, dau huéng duong, dau triu va céc loai dau tuong tu; cac este cua cac dau
thuc vat néu trén; va cac loai twong tu. Cac hdn hop cta hai hodc nhiéu chit 16ng hitu co
ciing c6 thé duoc sir dung dé diéu ché dich dic nhii héa duge. Cac chit 16ng hitu co bao
gbdm xylen, va cdc phan doan propyl benzen, véi xylen 1a dugc uu tién nhét trong cac
truong hop. Cac chét phan tan hoat tinh bé mat thuong dugce st dung trong ché phém dang
16ng va véi luong nim trong khoang tir 0,1 dén 20% theo khdi lugng tinh theo khéi luong
két hop ctia tac nhan phan tan v6i mot hodc nhiéu hop chit. Cac ché pham ciing c6 thé
chtra cac chit phu tro twong thich khéc, vi du, cac chit diéu chinh sinh truéng cdy trong va
céc hop chit hoat tinh sinh hoc khéac dugc st dung trong ndng nghiép.

Céc huyén phu chira nu6e bao gbm cac huyén phti chira mot hodc nhiéu hop chat
c6 cong thirc I khong tan trong nude, duge phan tan trong ta dugce chira nude & ndng do
nam trong khoang tir 5 % dén 50% theo khbi lwong, tinh theo tong khéi luong cia huyén
phu chira nu6e. Cac huyén phu dugce didu ché bang cach nghién nho mot hoic nhiéu hop
chéit, va tron k¥ chat da nghién vao ta dugc chira nudce va cac chét hoat dong bé mit da
duoc chon tir chét cung loai nhu dugc mo ta trén day. Céac hop phan khac, nhu cic mudi
v co va cac gdm tong hop hodc tur nhién, ciing c6 thé dugc bd sung thém vao dé lam ting
ty trong va do nhdt cta ta dugce chira nude. Thuong ¢ hi€u qua nhét 12 nghién va tron ciing
luc bang cach chuan bi hdn hop chita nuée va ddng nhit né trong mot thiét bi nhu may
nghién cét, méay nghién bi, hoic thiét bi ddng nhat kiéu pit tong.

Céc nhil trong trong nuée bao gébm cac nhii twong chita mdt hodc nhiéu hoat chit
c6 hoat tinh trir sdu, khong tan trong nudc, dugce nhii héa trong ta duoc chira nude ¢ néng
d6 thudong nam trong khoang tir 5 % dén 50% theo khdi luong, tinh theo tong khéi lwong
cua nhii tuong chira nudec. Néu hoat chét c6 hoat tinh trir sau 1a chét rin, né can duogc hoa
tan trong dung moi khong tron 1an dugc v6i nudce thich hgp trude khi diéu ché nhil trong
chtra nude. Cac nhil tuong dugce diéu ché béng cach tao nhii héa hoat chét c6 hoat tinh trir
sdu dang 16ng hodc dung dich khong tron 1an duge véi nude cia nod vao mdi truong nude
thong thuong bao g@)m ca cac chit hoat dong bé mit tro giup sy tao thanh va lam 4n dinh
nhii twong nhu duoc mé ta trén day. Diéu nay thudng thyuc hién duge voi su hd tro cia qua
trinh khudy manh bang thiét bi khudy cat x¢ tdc do cao hodc cac thiét bi ddng hoa.

Céc hop chét c6 cong thirc I ciing c6 thé duge sir dung duéi dang cac ché phdm dang
hat, chung dic biét ¢6 loi dé st dung cho dit. Céc ché pham dang hat thuong chira (céc)
hop chit v6i lugng ndm trong khoang tir 0,5% dén 10% theo khéi luong, tinh theo tong
khéi lwong cua ché phdm dang hat, dugc phan tén trong chit mang tro bao gém toan bo
hodc phén 16n 1a chét tro duogc nghién thd nhu attapulgit, bentonit, diatomit, d4t sét hoac
vat liéu tuong tu gid thanh ré. Cac ché phdm nhu vay thudng dugc diéu ché bang cach hoa
tan cac hop chit trong dung moi thich hgp va phu chiing 1én chit mang dang hat da dugc
tao hinh truéc dén ¢ hat thich hop, nim trong khoang tir 0,5mm dén 3mm. Dung moi thich
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hop 1a dung moi trong do hop chit hiu nhu tan hét hodc tan hoan toan. Cac ché pham nhu
vay cling co thé duoc diéu ché béng cach tao dang bot nhdo hoac bot nhdo chira chét mang
va hop chit va dung moi, va nghién vo va sdy kho dé thu duoc dang hat mong mudn.

Theo cach khac, cac hop chat theo sang ché ciing c6 thé duge bao ché duéi dang
vién nén dang rin va bao gdbm (vad uu tién chu yéu bao gdm) dau, hop chét
protein/cacbohydrat (uu tién co ngudn gbc thuc vat), chét tao ngot va hoat chét dugc sir
dung trong phong ngtra hodc didu tri bénh hodc chimg rdi loan trong néng nghiép do
metaloenzym gay ra. Theo mdt phuong an, sang ché d& xuét vién nén dang rén va chira (va
wu tién chira chu yéu 13) ddu, hop chét protein/cacbohydrat (wu tién c6 ngudn gde thuc vat),
chét tao ngot va hoat chét (vi du, hop chét & day hodc cac tb hop hodc céac chét dan xuét
ctia chung) dé st dung trong phong ngira hodc diéu tri bénh hodc chung réi loan trong ndng
nghiép do metaloenzym gdy ra. Vién nén thuong chira dau v6i lwong nam trong khoang tir
4% dén 40% (vi du, 5%, 10%, 20%, 30%, 40%) theo khdi lugng (vi du, dau thyc vat, nhu
dau ngo, dau huéng duong, dau dau phong, dAu oliu, dau hat nho, dau triu, dau cu cai, dau
dau nanh, diu hat bong, ddu qua 6¢ ché, dau co, dau hai ly, du qua hanh dat, dau hat dé,
du bo, dau hat vung, dAu khd sam, diu ca cao, dau hat lanh, dau hat nho, va dau cay hat
cai dau va cac chit dan xuit dugc hydro hoéa cua chung; cac diu thu duoc tir dau hoa (vi
du, cac parafin va cac m& boi tron tir dau hoa ), va cac hydrocacbon khong tron 14n duoc
véi nude khac (vi du, cac parafin). Vién nén con chira hop chét protein/cacbohydrat c6
nguén géc thuc vat voi lugng nam trong khoang tir 5% dén 40% (vi du, 5%, 10%, 20%,
30%, 40%) theo khdi lugong. Vit liu c6 chira cad mot phén cacbohydrat (vi du, dugc tao ra
tr cac hat ngli cde, nhu laa my, lta mach den, lua mach, yén mach, ngd, gao, hat ke, lta
mién, hat cho chim &n, kiéu mach, c6 linh lang, mielga, bot ngd, bdt ddu nanh, bot gao,
cam lta my, cam my, bot gluten ngo, bot tao, ndm men khé, dau, gao) va mot phén protein.

Tuy y, céc ta dugc va chit két ndi khac nhau c6 thé dugc st dung dé hd trg phan
phéi hoat chét hodc dé tao céu tric thich hop cho vién nén. Céc ta duge va céac chét két nbi
duogc uu tién bao gém lactoza khan, xenluloza vi tinh thé, tinh bot ng0, magié estearat,
canxi estearat, kém estearat, natri cacboxymetylxenluloza, etyl xenluloza, hydroxypropyl
metyl xenluloza, va cac hdn hop cua ching.

Bui ¢6 chua cac hop chit ¢6 cong thire I co thé duoc diéu ché bang cach tron mot
hozc nhiéu hop chét dang bot véi chit mang dung trong ndng nghiép dang bui thich hop,
vi du, dét sét cao lanh, d4 nui lira duoc nghién, va cac loai tuong tu. Ché phém dang bui ¢
thé chira cac hop chit vé6i lugng nim trong khoang tir 1% dén 10% theo khéi luong, tinh
theo tdng khéi luong ciia ché phim dang bui.

Ngoai ra, cac ché phdm ciing c6 thé chtta cac chat hoat dong bé mit b trg dé tang
cuong su bam két, su thAm udt va su thim nhap cda cac hop chit vao cay tréng va sinh vat
dich. Céac chét hoat dong bé mit bd trg nay co thé tuy y duoc st dung lam mot thanh phan
ctia ché pham hoic 1a hdn hop trong bdn chira. Lugng chit hoat dong bé mit bd trg nay
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thuong thay doi trong khoang tir 0,01% dén 1,0% theo thé tich, tinh theo thé tich phun cia
nudce, vu tién nam trong khoang tir 0,05% dén 0,5% theo thé tich. Cac chét hoat dong bé
mit bd tro thich hop bao gém, tuy nhién khong giéi han & cac nonyl phenol dugc etoxyl
hoa, cac ruou téng hop hodc tu nhién dugc etoxyl hoa, cac mudi cla cac este hodc cac axit
sunfosucxinic, cac silicon hitu co dugc etoxyl hda, cac amin béo dugc etoxyl hoa, hdn hop
tron 14n cua cac chit hoat dong bé mat voi cac dau khoang hodc cac dau thuc vat, cac dich
ddc chta ddu ding cho cdy trdng (diu khodng (85%) + céc cht nhil héa (15%));
nonylphenol etoxylat; cac mudi amoni bac bén benzylcocoalkyldimetyl; hdn hop tron 1an
cua hydrocacbon dau hoa, cac alkyl este, axit hitu co, va chét hoat dong bé mat anion; Co-
Cu1 alkylpolyglycosit; rugu etoxylat dugc phosphat héa; ruou bac nhat (C12-Ci6) etoxylat
tu nhién; di-sec-butylphenol EO- copolyme khdi PO; polysiloxan-metyl cap; nonylphenol
etoxylat + urea amoni nitrat; ddu tir hat dugc metyl héa, nhil hoa; rugu tridexylic (téng
hop) etoxylat (8EO); amin etoxylat m& dong vat (15 EO); PEG (400) dioleat-99. Cac ché
phém nay cling c6 thé bao gém cac nhil tuong dau trong nude nhu cac loai duge boc 10
trong don ding ky doc quyén sang ché My s6 11/495,228.

Céc ché phdm nay c6 thé tiry ¥ bao gdm céc t6 hop chira céc hop chét trir sdu khéc.
Céc hop chat trir siu bd sung nhu vay c6 thé 1a cac chat diét ndm, cac chat diét con tring,
thudc diét co, cac thude diét giun, cac chit diét ve, cac chét diét dong vét chan dét, cac chat
diét khuén hoic cac td hop cta chung twong thich véi cac hop chét theo sang ché trong moi
truomg duoc chon dé 4p dung, va khong d6i khang v6i hoat tinh cua céc hop chat theo sang
ché. Do d6, trong cac phuong an nhu vay, hop chét trir sdu khac dwoc sir dung lam chét
doc bd sung cho cing muc dich sir dung trir sdu nay hodc cho muc dich st dung trir sdu
khac. Céac hop chét co cong thire I va hop chét trir sau trong to hop thudng c6 mit véi ty 16
theo khdi lvong nam trong khoang tir 1:100 dén 100:1.

Céc hop chét cia sang ché ciing c6 thé duoc két hop véi cac chit diét nAm khac dé
tao thanh cac hdn hop diét ndm va cac hdn hop hiép ddng cua chung. Céc hop chét diét
nam theo sang ché thuong dugc st dung cung véi mot hodc nhiéu chat diét nim khac dé
kiém soat nhidu loai bénh khong mong muén. Khi dugc sit dung cing véi (céc) chat diét
nim khac, cac hop chat theo sang ché c6 thé duge bao ché véi (cac) chét diét nAm khéc,
thung dugc tron v6i (cac) chit diét nAm khac hodc duge sir dung tudn tur (cac) chét diét
niAm khéc. Cac chit diét nAm khac nhu vy c6 thé bao gdm 2-(thioxyanatometylthio)-
benzothiazol, 2-phenylphenol, 8-hydroxyquinolin sunfat, ametoctradin, amisulbrom,
antimyxin, Ampelomyces quisqualis, azaconazol, azoxystrobin, Bacillus subtilis,
benalaxyl, benomyl, benthiavalicarb-isopropyl, mubi benzylaminobenzen-sunfonat
(BABS), cac bicacbonat, biphenyl, bismerthiazol, bitertanol, bixafen, blasticidin-S, borax,
hén hop Bordeaux, boscalid, bromuconazol, bupirimat, canxi polysunfit, captafol, captan,
carbendazim, cacboxin, carpropamit, carvon, cloneb, clothalonil, clozolinat, Coniothyrium
minitans, hydroxit dong, dong octanoat, ddng oxyclorua, dong sunfat, dong sunfat
(tribasic), dong oxit, xyazofamit, xyflufenamit, xymoxanil, xyproconazol, xyprodinil,
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dazomet, debacarb, diamoni etylenbis-(dithiocacbamat), diclofluanit, diclophen,
dicloxymet, diclomezin, dicloran, diethofencarb, difenoconazol, ion difenzoquat,
diflumetorim, dimethomorph, dimoxystrobin, diniconazol, diniconazol-M, dinobuton,
dinocap, diphenylamin, dithianon, dodemorph, dodemorph axetat, dodin, dodin bazo tu do,
edifenphos, enestrobin, epoxiconazol, ethaboxam, etoxyquin, etridiazol, famoxadon,
fenamidon, fenarimol, fenbuconazol, fenfuram, fenhexamit, fenoxanil, fenpiclonil,
fenpropidin, fenpropimorph, fenpyrazamin, fentin, fentin axetat, fentin hydroxit, ferbam,
ferimzon, fluazinam, fludioxonil, flumorph, fluopicolit, fluopyram, floimit, fluoxastrobin,
fluquinconazol, flusilazol, flusunfamit, flutianil, flutolanil, flutriafol, fluxapyroxad, folpet,
formaldehyt, fosetyl, fosetyl-nhdm, fuberidazol, furalaxyl, furametpyr, guazatin, cac
guazatin axetat, GY-81, hexaclobenzen, hexaconazol, hymexazol, imazalil, imazalil
sunfat, imibenconazol, iminoctadin, iminoctadin triaxetat, iminoctadin tris(albesilat),
iodocarb, ipconazol, ipfenpyrazolon, iprobenfos, iprodion, iprovalicarb, isoprothiolan,
isopyrazam, isotianil, laminarin, kasugamyxin, kasugamyxin hydroclorua hydrat,
kresoxim-metyl, mancopper, mancozeb, mandipropamit, maneb, mefenoxam,
mepanipyrim, mepronil, meptyl-dinocap, thity ngan clorua, thiy ngén oxit, thiy ngén 1
clorua, metalaxyl, metalaxyl-M, metam, metam-amoni, metam-Kali, metam-natri,
metconazol, methasunfocarb, metyl iodua, metyl isothioxyanat, metiram,
metominostrobin, metrafenon, mildiomyxin, myclobutanil, nabam, nitrothal-isopropyl,
nuarimol, octhilinon, ofurace, axit oleic (céac axit béo), orysastrobin, oxadixyl, oxin-déng,
oxpoconazol fumarat, oxycacboxin, pefurazoat, penconazol, pencycuron, penflufen,
pentaclophenol, pentaclophenyl laurat, penthiopyrad, phenyl thiy ngén axetat, axit
photphonic, phthalit, picoxystrobin, polyoxin B, cic polyoxin, polyoxorim, Kkali
bicacbonat, kali hydroxyquinolin sunfat, probenazol, procloraz, proxymidon,
propamocarb, propamocarb hydroclorua, propiconazol, propineb, proquinazit,
prothioconazol,  pyraclostrobin, — pyrametostrobin, — pyraoxystrobin,  pyrazophos,
pyribencarb, pyributicarb, pyrifenox, pyrimetanil, pyriofenon, pyroquilon, quinoclamin,
quinoxyfen, quintozen, dich chiét Reynoutria sachalinensis, sedaxan, silthiofam,
simeconazol, natri 2-phenylphenoxit, natri bicacbonat, natri pentaclophenoxit, spiroxamin,
luu huynh, SYP-Z071, SYP-Z048, cac dAu hic in, tebuconazol, tebufloquin, tecnazen,
tetraconazol, thiabendazol, thifluzamit, thiophanat-metyl, thiram, tiadinil, tolclofos-metyl,
tolylfluanit, triadimefon, triadimenol, triazoxit, trixyclazol, tridemorph, trifloxystrobin,
triflumizol, triforin, triticonazol, validamyxin, valifenalat, valiphenal, vinclozolin, zineb,
ziram, zoxamit, Candida oleophila, Fusarium oxysporum, Gliocladium spp., Phlebiopsis
gigantea, Streptomyces griseoviridis, Trichoderma spp., (RS)-N-(3,5-diclophenyl)-2-
(metoxymetyl)-sucxinimit, 1,2-diclopropan, 1,3-diclo-1,1,3,3-tetrafloaxeton hydrat, 1-clo-
2,4-dinitronaphthalen, 1-clo-2-nitropropan, 2-(2-heptadexyl-2-imidazolin-1-yl)etanol, 2,3-
dihydro-5-phenyl-1,4-dithi-in 1,1,4,4-tetraoxit, 2-metoxyetyl thiy ngéin axetat, 2-
metoxyetyl thiy ngin clorua, 2-metoxyetyl thily ngén silicat, 3-(4-clophenyl)-5-
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metylrhodanin, 4-(2-nitroprop-1-enyl)phenyl thioxyanatm, ampropylfos, anilazin,
azithiram, bari polysunfit, Bayer 32394, benodanil, benquinox, bentaluron, benzamacril;
benzamacril-isobutyl, benzamorf, binapacryl, bis(metyl thiy ngan) sunfat, bis(tributyltin)
oxit, buthiobat, cadimi canxi déng kém cromat sunfat, carbamorph, CECA, clobenthiazon,
cloraniformetan, clofenazol, cloquinox, climbazol, cyclafuramid, xypendazol, xyprofuram,
decafentin, diclon, diclozolin, diclobutrazol, dimethirimol, dinocton, dinosunfon,
dinoterbon, dipyrithion, ditalimfos, dodixin, drazoxolon, EBP, ESBP, etaconazol, etem,
ethirim, fenaminosulf, fenapanil, fenitropan, fluotrimazol, furcarbanil, furconazol,
furconazol-cis, furmexyclox, furophanat, glyodin, griseofulvin, halacrinat, Hercules 3944,
hexylthiofos, ICIA0858, isopamphos, isovaledion, mebenil, mecarbinzit, metazoxolon,
methfuroxam, metyl thiy ngan dixyandiamit, metsunfovax, milneb, mucocloric anhydrit,
myclozolin, N-3,5-diclophenyl-sucxinimit, N-3-nitrophenylitaconimit, natamyxin, N-
etylmercurio-4-toluensunfonanilit, niken bis(dimetyldithiocacbamat), OCH, phenyl thuy
ngan dimetyldithiocacbamat, phenyl thity ngén nitrat, phosdiphen, picolinamit UK-2A va
cic chdt din xuédt cia chung, prothiocarb; prothiocarb hydroclorua, pyracarbolit,
pyridinitril, pyroxyclo, pyroxyfur, quinaxetol, quinaxetol sunfat, quinazamit, quinconazol,
rabenzazol, salixylanilit, SSF-109, sultropen, tecoram, thiadiflo, thixyofen,
thioclofenphim, thiophanat, thioquinox, tioxymit, triamiphos, triarimol, triazbutil,
trichlamit, urbacit, va zarilamit, va t6 hop bat ky ctia chung.

Ngoai ra, cac hop chét theo sang ché ¢ thé dugc tron 14n véi cac thudc trir sau khac,
bao gbém cac chét diét con tring, cac thubc diét giun, cac chét diét ve, cac chat diét dong
vat chan dédt, cac chét diét khudn hoic cac to hop cta chung twong thich véi cac hop chét
theo sang ché trong méi trudng dwoc chon dé st dung, va khong ddi khang v6i hoat tinh
ctia cac hop chét theo sang ché dé tao thanh hdn hop trir sau va céc hdn hop hiép dong ctia
chung. Céc hop chit diét nAm theo séng ché c6 thé duoc st dung cung véi mot hodc nhiéu
céc thude trir sdu khac dé kiém soat cac loai con trung khong mong muén. Khi duge st
dung cung véi cac thude trir sdu khéc, cac hop chét theo sang ché c6 thé dugc bao ché véi
(céac) thudc trir su khac, thung dugc tron voi (cac) thudc trir sdu khac hodc duogc st dung
tudn tu v6i (cac) thude trir sdu khac. Cac chat diét con tring thong dung bao gdm, tuy nhién
khong gi6i han &: 1,2-diclopropan, abamectin, axephat, axetamiprit, axethion, axetoprol,
acrinathrin, acrylonitril, alanycarb, aldicarb, aldoxycarb, aldrin, allethrin, allosamidin,
allyxycarb, alpha-xypermethrin, alpha-ecdyson, alpha-endosunfan, amidithion, aminocarb,
amiton, amiton oxalat, amitraz, anabasin, athidathion, azadirachtin, azamethiphos,
azinphos-etyl, azinphos-metyl, azothoat, bari hexaflosilicat, barthrin, bendiocarb,
benfuracarb, bensultap, beta-cyfluthrin, beta-cypermethrin, bifenthrin, bioallethrin,
bioetanomethrin, biopermethrin, bistrifluron, borax, axit boric, bromfenvinfos,
bromxyclen, brom-DDT, bromphos, bromphos-etyl, bufencarb, buprofezin, butacarb,
butathiofos, butocarboxim, butonat, butoxycarboxim, cadusafos, canxi arsenat, canxi
polysunfit, campheclo, carbanolat, carbaryl, carbofuran, cacbon disunfit, cacbon
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tetraclorua, carbophenothion, carbosunfan, cartap, cartap hydroclorua, cloantraniliprol,
clobixyclen, clodan, clodecon, clodimeform, clodimeform hydroclorua, cloetoxyfos,
clofenapyr, clofenvinphos, clofluazuron, clomephos, cloform, clopicrin, clophoxim,
cloprazophos, clopyrifos, clopyrifos-metyl, clothiophos, cromafenozit, cinerin I, cinerin II,
cinerin, cismethrin, cloethocarb, closantel, clothianidin, déng axetoarsenit, déng arsenat,
déng naphthenat, déng oleat, coumaphos, coumithoat, crotamiton, crotoxyphos, crufomat,
cryolit, xyanofenphos, xyanophos, xyanthoat, xyantraniliprol, xyclethrin, xycloprothrin,
xyfluthrin, xyhalothrin, xypermethrin, xyphenothrin, Xyromazin, xythioat, DDT,
decacbofuran, deltamethrin, demephion, demephion-O, demephion-S, demeton, demeton-
metyl, demeton-O, demeton-O-metyl, demeton-S, demeton-S-metyl, demeton-S-
metylsulphon, diafenthiuron, dialifos, dét diatomit, diazinon, dicapthon, diclofenthion,
diclovos, dicresyl, dicrotophos, dixyclanil, dieldrin, diflubenzuron, dilor, dimefluthrin,
dimefox, dimetan, dimethoat, dimethrin, dimetylvinphos, dimetilan, dinex, dinex-diclexin,
dinoprop, dinosam, dinotefuran, diofenolan, dioxabenzofos, dioxacarb, dioxathion,
disunfoton, dithicrofos, d-limonen, DNOC, DNOC-amoni, DNOC-kali, DNOC-natri,
doramectin, ecdysteron, emamectin, emamectin benzoat, EMPC, empenthrin, endosunfan,
endothion, endrin, EPN, epofenonan, eprinomectin, esdepalléthrin, esfenvalerat, etaphos,
ethiofencarb, ethion, ethiprol, ethoat-metyl, ethoprophos, etyl format, etyl-DDD, etylen
dibromua, etylen diclorua, etylen oxit, etofenprox, etrimfos, EXD, famphur, fenamiphos,
fenazaflor, fenclorphos, fenethacarb, fenfluthrin, fenitrothion, fenobucarb, fenoxacrim,
fenoxycarb, fenpirithrin, fenpropathrin, fensunfothion, fenthion, fenthion-etyl, fenvalerat,
fipronil, flometoquin, flonicamid, flubendiamit, flucofuron, fluxycloxuron, flucythrinat,
flufenerim, flufenoxuron, flufenprox, flufiprol, flupyradifuron, fluvalinat, fonofos,
formetanat, formetanat hydroclorua, formothion, formparanat, formparanat hydroclorua,
fosmethilan, fospirat, fosthietan, furathiocarb, furethrin, gamma-cyhalothrin, gamma-
HCH, halfenprox, halofenozit, HCH, HEOD, heptaclor, heptenophos, heterophos,
hexaflumuron, HHDN, hydrametylnon, hydro xyanua, hydropren, hyquincarb,
imidacloprid, imiprothrin, indoxacarb, iodometan, IPSP, isazofos, isobenzan,
isocarbophos, isodrin, isofenphos, isofenphos-metyl, isoprocarb, isoprothiolan, isothioat,
isoxathion, ivermectin, jasmolin I, jasmolin II, jodfenphos, kich thich t6 I & thanh nién,
kich thich t6 II & thanh nién, kich thich t6 III & thanh nién, kelevan, kinopren, lambda-
xyhalothrin, chi arsenat, lepimectin, leptophos, lindan, lirimfos, lufenuron, lythidathion,
malathion, malonoben, mazidox, mecarbam, mecarphon, menazon, meperfluthrin,
mephosfolan, thuy ngdn I clorua, mesulfenfos, metaflumizon, methacrifos,
methamidophos, methidathion, methiocarb, methocrotophos, methomyl, methopren,
metoxyclo, metoxyfenozit, metyl bromua, metyl isothioxyanat, metylcloform, metylen
clorua, metofluthrin, metolcarb, metoxadiazon, mevinphos, mexacarbat, milbemectin,
milbemyxin oxim, mipafox, mirex,molosultap, monocrotophos, monomehypo,
monosultap, morphothion, moxitctin, naftalofos, naled, naphthalen, nicotin, nifluridit,
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nitenpyram, nithiazin, nitrilacarb, novaluron, noviflumuron, omethoat, oxamyl,
oxydemeton-metyl, oxydeprofos, oxydisunfoton, para-diclobenzen, parathion, parathion-
metyl, penfluron, pentaclophenol, permethrin, phenkapton, phenothrin, phenthoat, phorat,
phosalon, phosfolan, phosmet, phosniclor, phosphamidon, phosphin, phoxim, phoxim-
metyl, pirimetaphos, pirimicarb, pirimiphos-etyl, pirimiphos-metyl, kali arsenit, kali
thioxyanat, pp-DDT, prallethrin, precocen I, precocen II, precocen III, primidophos,
profenofos, profluralin, promaxyl, promecarb, propaphos, propetamphos, propoxur,
prothidathion, prothiofos, prothoat, protrifenbut, pyraclofos, pyrafluprol, pyrazophos,
pyresmethrin, pyrethrin I, pyrethrin II, cac pyrethrin, pyridaben, pyridalyl,
pyridaphenthion, pyrifluquinazon, pyrimidifen, pyrimitat, pyriprol, pyriproxyfen, quassia,
quinalphos, quinalphos-metyl, quinothion, rafoxanit, resmethrin, rotenon, ryania,
sabadilla, schradan, selamectin, silafluofen, gel silic oxit, natri arsenit, natri floid, natri
hexaflosilicat, natri thioxyanat, sophamid, spinetoram, spinosad, spiromesifen,
spirotetramat, sulcofuron, sulcofuron-natri, sunfluramid, sunfotep, sunfoxaflor, sunfuryl
floid, sulprofos, tau-fluvalinat, tazimcarb, TDE, tebufenozid, tebufenpyrad, tebupirimfos,
teflubenzuron, tefluthrin, temephos, TEPP, terallethrin, terbufos, tetracloetan,
tetraclorvinphos, tetramethrin, tetrametylfluthrin, theta-xypermethrin, thiacloprid,
thiamethoxam, thicrofos, thiocarboxim, thiocyclam, thiocyclam oxalat, thiodicarb,
thiofanox, thiometon, thiosultap, thiosultap-dinatri, thiosultap-mononatri, thuringiensin,
tolfenpyrad, tralomethrin, transfluthrin, transpermethrin, triarathen, triazamat, triazophos,
triclorfon, triclormetaphos-3, triclonat, trifenofos, triflumuron, trimethacarb, tripren,
vamidothion, vaniliprol, XMC, xylylcarb, zeta-cypermethrin, zolaprofos, va t6 hop bét ky
cua chung.

Ngoai ra, cac hop chat theo sang ché c6 thé dugc két hgp véi thude diét co tuong
thich vé6i cac hop chét theo sang ché trong moi truong duge chon dé str dung, va khong ddi
khéang v6i hoat tinh cta cac hop chét theo sang ché dé tao cac hdn hop thudc trir sdu va cac
hén hop hiép ddng cua ching. Céac hop chét diét ndm theo sang ché c6 thé dugc sir dung
cling v6i v6i mot hodc nhidu thude diét co d8 kiém soat nhiéu loai cdy trong khong mong
mudn. Khi duogc st dung ciing véi thude diét ¢é, cac hop chét theo sang ché co thé dugc
bao ché véi (cac) thube diét co , thing duoc tron véi (cac) thudc diét co hodc duoc str dung
tuan tu voi (cac) thude diét cé. Thube diét co thong dung bao gbm, tuy nhién khong giéi
han &: 4-CPA; 4-CPB; 4-CPP; 2,4-D; 3,4-DA; 2,4-DB; 3,4-DB; 2,4-DEB; 2,4-DEP; 3 ,4-
DP; 2.3,6-TBA; 2,4,5-T; 2,4,5-TB; axetoclo, axiflofen, aclonifen, acrolein, alaclo,
allidoclo, alloxydim, ruou alylic, alorac, ametridion, ametryn, amibuzin, amicarbazon,
amidosunfuron, aminoxyclopyraclo, aminopyralid, amiprofos-metyl, amitrol, amoni
sulfamat, anilofos, anisuron, asulam, atraton, atrazin, azafenidin, azimsunfuron, aziprotryn,
barban, BCPC, beflubutamit, benazolin, bencarbazon, benfluralin, benfuresat,
bensunfuron, bensulid, bentazon, benzadox, benzfendizon, benzipram, benzobixyclon,
benzofenap, benzoflo, benzoylprop, benzthiazuron, bixyclopyron, bifenox, bilanafos,
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bispyribac, borax, bromacil, brombonil, brombutid, bromfenoxim, bromxynil,
brompyrazon, butaclo, butafenacil, butamifos, butenaclo, buthidazol, buthiuron, butralin,
butroxydim, buturon, butylat, axit cacodylic, cafenstrol, canxi clorat, canxi xyanamit,
cambendiclo, carbasulam, carbetamit, carboxazol clorprocarb, carfentrazon, CDEA,
CEPC, clometoxyfen, cloamben, cloanocryl, cloazifop, cloazin, clobromuron, clobufam,
cloreturon, clofenac, clofenprop, cloflurazol, cloflurenol, cloidazon, cloimuron,
clonitrofen, clopon, clotoluron, cloxuron, cloxynil, clopropham, closunfuron, clothal,
clothiamit, cinidon-etyl, cinmetylin, cinosunfuron, cisanilit, clethodim, cliodinat,
clodinafop, clofop, clomazon, clomeprop, cloprop, cloproxydim, clopyralid, cloansulam,
CMA, déng sunfat, CPMF, CPPC, credazin, cresol, cumyluron, xyanatryn, Xyanazin,
xycloat, xyclosulfamuron, xycloxydim, cycluron, cyhalofop, cyperquat, cyprazin,
cyprazol, cypromit, daimuron, dalapon, dazomet, delaclor, desmedipham, desmetryn, di-
allat, dicamba, diclobenil, dicloalurea, diclomat, dicloprop, dicloprop-P, diclofop,
diclosulam, diethamquat, diethatyl, difenopenten, difenoxuron, difenzoquat, diflufenican,
diflufenzopyr, dimefuron, dimepiperat, dimetaclo, dimetametryn, dimethenamit,
dimethenamit-P, dimexano, dimidazon, dinitramin, dinofenat, dinoprop, dinosam, dinoseb,
dinoterb, diphenamit, dipropetryn, diquat, disul, dithiopyr, diuron, DMPA, DNOC,
DSMA, EBEP, eglinazin, endothal, epronaz, EPTC, erbon, esprocarb, ethalfluralin,
ethametsunfuron, ethidimuron, ethiolat, ethofumesat, etoxyfen, etoxysunfuron, etinofen,
etnipromit, etobenzanit, EXD, fenasulam, fenoprop, fenoxaprop, fenoxaprop-P,
fenoxasunfon, fenteracol, fenthiaprop, fentrazamit, fenuron, sit sunfat, flamprop,
flamprop-M, flazasunfuron, florasulam, fluazifop, fluazifop-P, fluazolat, flucarbazon,
fluxetosunfuron, flucloalin, flufenacet, flufenican, flufenpyr, flumetsulam, flumezin,
flumiclorac, flumioxazin, flumipropyn, fluometuron, flodifen, floglycofen, flomidin,
flonitrofen, fluothiuron, flupoxam, flupropacil, flupropanat, flupyrsunfuron, fluridon,
flurocloridon, fluroxypyr, flurtamon, fluthiacet, fomesafen, foramsunfuron, fosamin,
furyloxyfen, glufosinat, glufosinat-P, glyphosat, halosafen, halosunfuron, haloxydin,
haloxyfop, haloxyfop-P, hexacloaxeton, hexaflurat, hexazinon, imazamethabenz,
imazamox, imazapic, imazapyr, imazaquin, imazethapyr, imazosunfuron, indanofan,
indaziflam, iodobonil, iodometan, iodosunfuron, iofensunfuron, ioxynil, ipazin,
ipfencarbazon, iprymidam, isocacbamit, isocil, isomethiozin, isonoruron, isopolinat,
isopropalin, isoproturon, isouron, isoxaben, isoxaclortol, isoxaflutol, isoxapyrifop,
karbutilate, ketospiradox, lactofen, lenacil, linuron, MAA, MAMA, MCPA, MCPA-
thioetyl, MCPB, mecoprop, mecoprop-P, medinoterb, mefenacet, mefluidid, mesoprazin,
mesosunfuron, mesotrion, metam, metamifop, metamitron, metazaclo, metazosunfuron,
metflurazon, methabenzthiazuron, methalpropalin, methazol, methiobencarb, methiozolin,
methiuron, methometon, methoprotryn, metyl bromua, metyl isothioxyanat, metyldymron,
metobenzuron, metobromuron, metolaclo, metosulam, metoxuron, metribuzin,
metsunfuron,molinat, monalid, monisouron, axit monocloaxetic, monolinuron, monuron,
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morfamquat, MSMA, naproanilid, napropamit, naptalam, neburon, nicosunfuron,
nipyraclofen, nitralin, nitrofen, nitroflofen, norflurazon, noruron, OCH, orbencarb, ortho-
diclobenzen, orthosulfamuron, oryzalin, oxadiargyl, oxadiazon, oxapyrazon, oxasunfuron,
oxaziclomefon, oxyflofen, parafluron, paraquat, pebulat, axit pelargonic, pendimethalin,
penoxsulam, pentaclophenol, pentanoclo, pentoxazon, perfluidon, pethoxamit,
phenisopham, phenmedipham, phenmedipham-etyl, phenobenzuron, phenyl thuy ngén
axetat, picloram, picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali xyanat,
pretilaclo, primisunfuron, proxyazin, prodiamin, profluazol, profluralin, profoxydim,
proglinazin, prometon, prometryn, propaclo, propanil, propaquizafop, propazin, propham,
propisoclo, propoxycarbazon, propyrisunfuron, propyzamit, prosulfalin, prosunfocarb,
prosunfuron, proxan, prynaclo, pydanon, pyraclonil, pyraflufen, pyrasunfotol, pyrazolynat,
pyrazosunfuron, pyrazoxyfen, pyribenzoxim, pyributicarb, pyriclo, pyridafol, pyridat,
pyriftalid, pyriminobac, pyrimisunfan, pyrithiobac, pyroxasunfon, pyroxsulam, quincloac,
quinmerac, quinoclamin, quinonamit, quizalofop, quizalofop-P, rhodetanil, rimsunfuron,
saflufenacil, S-metolaclo, sebuthylazin, secbumeton, setoxydim, siduron, simazin,
simeton, simetryn, SMA, natri arsenit, natri azit, natri clorat, suncotrion, sulfallat,
sulfentrazon, sunfometuron, sunfosunfuron, axot sunfuric, sulglycapin, swep, TCA,
tebutam, tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbacil, terbucarb, terbuclo,
terbumeton, terbuthylazin, terbutryn, tetrafluron, thenylclo, thiazafluron, thiazopyr,
thidiaziphut, thidiazuron, thiencarbazon-metyl, thifensunfuron, thiobencarb, tiocarbazil,
tioclorim, topramezon, tralkoxydim, triafamon, tri-allat, triasunfuron, triaziflam,
tribenuron, tricamba, triclopyr, tridiphan, trietazin, trifloxysunfuron, trifluralin,
triflusunfuron, trifop, trifopsim, trihydroxytriazin, trimeturon, tripropindan, tritac
tritosunfuron, vernolat, va xylaclo.

Theo phuong an khac, sang ché d& xuét phuong phap dé kiém soat hodc phong ngira
su tAn coéng ciia ndm. Phuong phéap nay bao gdm viéc ap dung mot lugng hiru hiéu diét
ndm chira mot hoic nhiéu hop chét c6 cong thuce [ vao dét, cay trE”)ng, ré, 14, hat hodc tai vi
tri ctia ndm, hodc tai vi tri cAn ngan ngira nAm pha hoai (vi dy, &p dung cho cdy ngi cbe).
Céc hop chit nay thich hop dé diéu trj cac loai cdy trong khac nhau & cac muc diét nam,
trong khi thé hién doc tinh té bao thdp. Cac hop chét ndy c6 thé hiru ich trong ca viéc bao
vé va/hoac diét tru.

Céc hop chét nay da duoc phat hién c6 tac dung diét nam dang ké, dic biét duge st
dung trong nong nghiép. Nhiéu hop chét trong s6 cac hop chét nay dic biét hiéu qua dé st
dung cho céc cdy nong nghi€p va cac cay trong trong vuon. Céc 1¢i ich bd sung c6 thé bao
gdm, tuy nhién khong giéi han &, cai thién sirc khoe cia cay trong; cai thién ning suét clia
cay tréng (vi dy, tang sinh khdi va/hoic tang ham lugng cac thanh phén cé giad tri); cai thién
sirc séng cua cay trong (vi du, cai thién sy phét trién cia cdy trong va/hoic 14 xanh hon);
c4i thién chat lugng cua cay tr&”)ng (vi du, cai thién ham lugng va thanh phén ciia mot sd
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hop phéan nhat dinh); va cai thién kha nang chéng chiu ddi véi &p luc phi sinh hoc va/hosc
sinh hoc ctia cdy trong.

Céc ché phdm c6 chira hop chat c6 cong thirc I ¢6 thé co tac dung chéng lai cac bénh
do mam bénh gy ra trong d6 mam bénh gay nAm trén cay tréng thudc it nhat mot loai dugc
chon t Blumeria, Podosphaera, Sphaerotheca, Uncinula, Erysiphe, Puccinia,
Phakopsora, Gymnosporangium, Hemileia, Uromyces, Alternaria, Cercospora,
Cladosporium, — Cochliobolus,  Colletotrichum, ~ Magnaporthe, — Mycosphaerella,
Phaeosphaeria, Pyrenophora, Ramularia, Rhyncosporium, Septoria, Venturia, Ustilago,
Aspergillus, Penicillium, Drechslera, Fusarium, Botrytis, Gibberella, Rhizoctonia,
Pseudocercosporella, Sclerotinia, Helminthosporium, Stagonospora, Exserohilum, va
Pyricularia. Pathogens such as Venturia inaequalis, Septoria tritici, Cercospora beticola,
Cercospora arachidicola, Colletotrichum lagenarium, Puccinia graminis f. sp. tritici,
Puccinia recondita tritici, Uncinula necator, Blumeria graminis, va Mycosphaerella
fijiensis c6 thé dugc kiém soat béi cac ché pham chira hop chét c6 cong thirc I. Ngoai ra,
cac ché phdm chira hop chit ¢6 cong thiic I c6 thé c6 tic dung phong ngira hodc kiém soat
cac bénh bao gf")m bénh ndm Véy tao, bénh vét ddm 14 trén lta my, bénh ddm 14 trén cay cu
cai duong, bénh ddm 14 trén ddu phong, bénh than thu trén cdy dua chudt, bénh gi sat 1a
laa my, bénh phén trang trén nho, bénh phén tring trén lia my, va bénh dbém den.

Séang ché dé xuit bo kit dé diéu trj hoic phong ngtra bénh hodc chung rdi loan trong
ndng nghiép hodc trén cay trong. Theo mdt phuong 4n, bo kit bao gbm ché pham chira
lwong hiru hiéu hop chét & ddy dudi dang thich hop dé phan phéi tai vi tri cdy trdng. Trong
mot s& phwong 4n, bo kit c6 hop dung chira hop chit duoc mo ta & day (c6 cong thirc bat
k¥ trong s6 cac cong thirc & ddy); cdc hop dung nhu vay c6 thé 1a cac hop, 6ng thudc, chai,
1o nho, 6ng, tai, bao nho, goi phéng, hodc cac dang hop dung khéc da duoc biét o trong
linh vue k¥ thuat nay. Cac hop dung nhu vay c6 thé dwoc 1am bang nhya, thily tinh, gidy
duoc phu laminat, 14 kim loai, hodc céac vat liéu khéc thich hop dé dung céc hop chét.

Néu can, (cac) hop chét theo sang ché duoc cung cép cing v6i hudng dan dé su
dung n6 cho cdy trong, canh ddng, hodc cac khu vuc trong trot khac. Huéng dan nay thuong
bao gdm thong tin vé viéc st dung ché phdm dé diéu tri hodc phong ngira bénh hogc ching
rdi loan trong néng nghiép do metaloenzym gay ra. Theo cac phuwong an khac, huéng dan
nay bao gdm it nhat mot trong cac thong tin sau: mo ta v& hop chét; lich liéu lugng va cach
sit dung dé diéu tri hosc phong nglra bénh hodc chiing rdi loan trong nong nghiép do
metaloenzym gay ra; cac dé phong; canh bao; md ta cac nghién ciru; va/hodc céc tai liéu
tham khao. Hudng din nay c6 thé dugc in truc tiép trén hop dung (néu c6), hodc nhin dén
1én hop dung, hodc mot to riéng biét, tdp sach mong, thé, hodc thu muc riéng dugc cung
cAp bén trong hoic cing v6i hop dung.

Céc hop chét ciia sang ché c6 thé c6 tac dung dé str dung cho cay trong véi lugng
c6 kha ning trc ché bénh va dugc chip nhan ding cho cay tréng. Thuat ngit “lugng e ché
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bénh va dugc chép nhén dung cho cay tréng” dé cap dén luong hop chét tiéu diét hoic i
ché bénh & cay tréng ma dat dugc su kiém soat, tuy nhién khong gay hai dang ké cho cay
trong. Lugng nay thuong nim trong khoang tir 0,1 ppm dén 1000 ppm, v6i khoang duoc
wu tién 14 tir 1 ppm dén 500ppm. Lugng chinh xé4c hop chét can thiét thay ddi theo bénh
nAm can kiém soat, dang ché pham duoc sir dung, phwong phap st dung, loai cay trong cu
thé, didu kién khi hau, va céc yéu té tuong tu. Toc do sir dung thich hop thuong nim trong
khoang tir 0,10 dén 4 pounds/acre (khoang 0,01 dén 0,45g/m?).

Khoang va gia tri mong muon bat ky dugc dua ra trong ban mo ta nay c6 thé dugc
m& rong hodc bién doi ma khéng 1am mat céc tic dung, nhu cdc nguoi c6 hicu biét trung
binh trong linh vuc k§ thuét nay hiéu rd sau khi doc cdc md ta trong ban md ta nay.

Vi du thwe hién sang ché

Sang ché s& dugc ching minh bang cach st dung cac vi du cu thé¢ ma khong c6
nghia lam gidi han sdng che.

Céac quy trinh thtr nghiém chung

Céc dinh nghia vé céc bién trong céc cau tric trong céc so do trong ban mo ta nay
la twong xig vGi cac bién & cac vi tri twong tng trong cong thirc duge mo ta trong ban
mo ta nay.

Tédng hop cac hop chét dich azol

R7\ Rl R2 R9

O
MBG | N

Cong thirc I

Céc quy trinh tong hop cac hop chat dich azol (hop chét c6 cong thirc I) c6 thé dugc
thuc hién bing cach sit dung quy trinh tdng hop vi du dugc thé hién duéi day (So do 1).
Pham vi rOng clia cc aren va di vong, vi du ngoai 2-pyridin duéi day (hop chét D), ¢6 thé
dugc diéu ché bat ddu tir chit ban diu halo-thom dugce tao chic (vi dy, hop chét A). Béi
v&i muc dich cua vi du nay, R4 trong hop chét cong thic I 1a nhém benzen dugc halogen
hoa.

Vi du quy trinh tong hop céc hop chét dich c6 cong thirc I bat dau bang su ngung tu
hop chit A véi etyl a-brom-axetat dugc hoat hoa bang ddng, sau d6 ngung tu sén pham
etyl este méi tao thanh bing bromdiflobenzen dugc lithi héa dé tao ra keton B (So d6 1).
Epoxit héa keton bang diazometan dé tao ra hop chit C. San pham rugu D dugc tao thanh
bing cach md vong epoxit C bang n-butyllithi/trimetylborat dé tao ra dung dich nuéc axit
boronic twong tng; Bién ddi chit trung gian nay thanh rugu bing oxi hoa bang oxon. Chat
trung gian ruou D ¢6 thé duoc bién dbi thanh céc ete twong Gng (X = O) bang phan ting
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alkyl hoa stir dung cac benzyl bromua can thiét (Rs-Br; cac benzyl ete dugc thé) hoic cac
quy trinh ghép cap aryl-axit boronic (cac phenyl ete dugc thé). Sau d6, mé vong epoxit
bang azol dé tao thanh cac san pham cudi c6 cong thirc 1.

So dd 1
1. BrCF,CO,Et CHyN,
Bra_ — - —_—
1\[ ‘ Cu, DMSO B Et,O
\ / ) . i
Br 2. 2,6-DiFC¢H;Br ’
A n-Buli

1. »n-BuLi, B(OMe);

2. Oxon

Téng hop 2-(5-brompyridin-2-yl)-1-(2,4-diflophenyl)-2,2-difloetanon (B)

B6 sung thém etyl 2-brom-2,2-difloaxetat (2,70mL, 21,10mmol) vao dich huyén
phu chira bot ddng (2,68g, 42,2mmol trong dimetyl sunfoxit (DMSO; 35mL), va khudy
hdn hop trong 1 gid & nhiét dd phong (room temperature -RT). Sau do, bd sung thém 2,5-
dibrompyridin (2,50g, 10,55mmol) vao, va tiép tuc khudy trong 15 gi& & nhiét do phong.
Ham hén hop phan Gng bing dung dich nudéc amoni clorua (NH4Cl) va chiét bang
diclometan (CH>Cly; 3x25mL). Rira céc 16p hitu co gop lai bing nude (H20), rira bang
nuée mudi, lam kho trén natri sunfat khan (Na2SOx), va ¢d dudi 4p suat giam dé tao ra hdn
hop san phdm thé. Tinh ché bang sc ky cot (rira giai bang etyl axetat (EtOAc)/hexan) tao
ra chét trung gian etyl este (2,40g, 8,57mmol, 81%) c6 dang dau mau vang nhat. '"H NMR
(500MHz, CDCl3): 6 8,71 (s, 1H), 8,00 (d, J=9,0Hz, 1H), 7,64 (d, J = 9,0Hz, 1H), 4,42-
4,35 (m, 2H), 1,39-1,31 (m, 3H).

Bb sung thém tudn tu n-butyllithi (n-BuLi, 2,3M trong hexan; 3,70mL, 8,57mmol)
& -70°C va este néu trén (2,40g, 8,57mmol) trong Et20 (SmL) sau 15 phut vao dung dich
dugc khudy chua 1-brom-2,4-diflobenzen (1,65g, 8,57mmol) trong dietyl ete (EtO;
10mL), . Khudy hén hop phan tng nay trong 1 gio & -70°C, 1am 4m dén nhiét do phong va
khudy trong 2 gid nita. Him hdn hop phan tng nay bang dung dich nuéc NH4Cl va chiét
bang EtOAc (3x20mL). Rira cac 16p hitu co gdp lai bing H>0, rira bang nudc mudi, 1am
kho trén Na»SO4 khan, va c6 dudi ap suét giam. Tinh ché hop chit thd bing sic ky cot (rira
giai bang EtOAc/hexan) dé tao ra keton B (1,30g, 3,73mmol, 43%) c6 dang chét 16ng mau
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vang. 'H NMR (500MHz, CDCl3): & 8,62 (s, 1H), 8,08-8,04 (m, 2H), 7,74-7,70 (m, 1H),
7,05-6,95 (m, 1H), 6,88-6,78 (m, 1H). Phd khéi (ESI): m/z 347, 349 [(M*+1)+2].

5-Brom-2-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)pyridin (C)

B6 sung thém diazometan méi didu ché & 0°C vao dung dich dugc khudy chira keton
B (1,30g, 3,73mmol) trong Et:O (300mL), va lam 4m hdn hop dén nhiét d6 phong. Khudy
hdn hop phén g nay trong 2 gio. Loai bo céc chét bay hoi dudi ap sut giam dé tao ra
hén hop san pham thé. Sac ky cot (rira giai bang EtOAc/hexan) tao ra oxiran C (800mg,
2,20mmol, 59%) c6 dang chét rdn mau vang nhat. 'H NMR (500MHz, CDCls): 3 8,72 (s,
1H), 7,89 (d, J = 9,0Hz, 1H), 7,39-7,35 (m, 2H), 6,86-6,83 (m, 1H), 6,77-6,74 (m, 1H),
3,44 (s, 1H), 2,98 (s, 1H). Phd khdi (ESI): m/z 362, 364 [(M*+1)+2].

6-((2-(2,4-Diflophenyl)oxiran-2-yl) diflometyl)pyridin-3-ol (D)

B sung thém dung dich chira hop chét C (8g, 22,09mmol) trong Et;O (50mL) & -
78°C vao dung dich dugc khuéy chira n-BuLi (1,5M trong hexan; 21mL, 33,13mmol) trong
Et;0 khan (250mL). Sau khi hudy trong 30 phut, bd sung thém trimetylborat (SmL,
44,19mmol) vao hdn hop phan tng nay & -78°C, va tiép tuc khudy trong 10 phit nita. Lam
4m hdn hop phan ing dén nhiét 46 phong va khudy trong 30 phut. Him hon hgp phan tmg
nay bang axit axetic (HOAc; 40mL), pha loang v&i H>O (120mL) va khudy trong 1 gio &
nhiét d6 phong. Hdn hop phan Gng nay dugc tao tinh kiém (4o pH~12) bang cach thém
dung dich 2N natri hydroxit (NaOH), tach 16p hitu co hdn hep va 16p dung dich nude duge
tao tinh axit (pH~6) bang dung dich 1N axit clohydric (HCI). Chiét 16p dung dich nudc
bang CH>Clz (2x500mL). Lam kh cic 16p hitu co gdp lai trén NaxSO4 khan va c6 dudi ap
suit giam dé tao ra axit boronic tuong g (7g, 21,4mmol, 97%) c6 dang chét rin mau nau.
'"H NMR (500MHz, CDsOD): § 8,81 (s, 1H), 8,15 (d, J = 7,5Hz, 1H), 7,47 (d, J = 8Hz,
1H), 7,36-7,35 (m, 1H), 6,93-6,87 (m, 2H), 3,42 (d, J = 5,5Hz, 1H), 2,99-2,98 (m, 1H).
Phé khéi (ESI): m/z 328,1 [M™+1].

B6 sung thém dung dich chira kali persunfat (K2S20s; 1,12g, 1,83mmol) trong H>O
(5mL) & nhiét do phong vao dung dich dugc khudy chira axit boronic (0,6g, 1,83mmol)
trong axeton (5mL), va khudy hdn hop nay trong 16 gid. Sau khi nguyén liéu ban dau tiéu
thu hét (kiém tra bang sic ky 16p mong (thin layer chromatography-TLC)), lam bay hoi
céc cht d& bay hoi dudi 4p suat giam, va chiét can bing CH>Cl, (2x30mL). Ria cac 16p
hiru co gop lai bang dung dich natri bicacbonat bdo hoa (NaHCO3) (SmL) va nude mudi
(5mL), 1am kho trén Na»SO4 khan va ¢6 dudi 4p sudt giam dé thu duoc chit thd. Tinh ché
bang sic ky cot (SiO2, mit 100-200; rira giai bang 10% EtOAc/hexan) tao ra rugu D (0,3g,
1,0mmol, 54,6%) c6 dang chét rin mau trang. '"H NMR (500MHz, CDCl3): & 8,81 (s, 1H),
7,36-7,35 (m, 2H), 7,25 (d, J= 8Hz, 1H), 6,84 (t, J = 8,5Hz, 1H), 6,73 (t, J = 8,5Hz, 1H),
3,39 (d, J=5,5Hz, 1H), 2,99 (d, J = 4,5Hz, 1H). Pho khdi (ESI): m/z 299 [M*+1].

Vidul
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F
o
Cl '

K,CO;, DMF

[ H-tetrazol

K,CO,, DMF

1-(5-(4-Clo-2-flobenzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
yl)propan-2-ol (1)

Didu ché 1-(brommetyl)-4-clo-2-flobenzen bing cich sit dung quy trinh hai budc
sau. B6 sung thém natri borohydrua (NaBHy; 0,47g, 12,6mmol) ¢ 0°C vao dung dich duoc
khuéy chira 4-clo-2-flobenzaldehyt (1,0g, 6,31mmol) trong ruou metylic (CH3OH; 15mL).
Khudy hén hop phan tmg nay & nhiét do phong trong 1 gio. Sau khi nguyén li¢u ban dau
tiéu thu hét (kiém soét bang TLC), ham hdn hop phan timg nay bang d4 cuc, va lam bay hoi
cac chit d& bay hoi dudi ap suit giam. Pha loang cin v6i HoO (25mL) va chiét bang EtOAc
(2x50mL). Lam kho céc 16p hitu co gdp lai trén NaxSO4 khan, loc va c6 dudi ap sut giam.
Tinh ché chat thd tao thanh bang sic ky cdt (SiOs, mit 100-200) dé tao ra ruou twong ting
(0,8g, 5,0mmol, 78,7%) c6 dang chit ban ran. 'H NMR (200MHz, CDCls): 8 7,41 (q, J =
8,0, 15,6Hz, 1H), 7,17-7,05 (m, 2H), 4,73 (d, J = 6,2Hz, 2H), 1,83 (t, J= 6,2Hz, 1H).

B6 sung thém photpho tribromua (PBr3; 0,33mL, 3,5mmol) ¢ 0°C vao dung dich
duoc khudy chira ruou (0,8g, 5,0 mol) trong Et20 khan (10mL). Khuéy hén hop phan ting
nay ¢ nhiét d6 phong trong 3h. Sau khi nguyén liéu ban dau tiéu thu hét (kiém soat bang
TLC), ham hdn hop phan tng nay bang d4 cuc, va chiét 16p dung dich nuéc bang EtOAc
(2x75mL). Rira cac 16p hitu co gop lai bang dung dich bido hoa NaHCOs, lam kho trén
Na»SO4 khan, loc va ¢d dudi ap sudt giam dé tao ra 1-(brommetyl)-4-clo-2-flobenzen (0,6,
2,7mmol, 54%) c6 dang chét 16ng mau vang nhat. 'H NMR (200MHz, CDCls): 8 7,41 (q,
J=14,5, 16,6Hz, 1H), 7,15-7,07 (m, 2H), 4,46 (s, 2H).

B6 sung thém 1-(brommetyl)-4-clo-2-flobenzen (0,14g, 0,66mmol) va kali cacbonat
(K2CO0s3; 0,09g, 0,66mmol) ¢ nhiét d¢ phong vao dung dich dugc khudy chira ruou D (0,2g,
0,66mmol) trong N, N-dimetylformamit (DMF; 3mL). Dun néng tur tur hdn hop phan ng
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nay dén 70°C va khudy trong 2 gio. Sau khi nguyén lidu ban dau tiéu thu hét (kiém sodt
bing TLC), ham hdn hop phan img nay bang H>O va chiét bang EtOAc (2x50mL). Lam
kho céc 16p hitu co gdp lai trén Na;SO4 khan va c6 dudi ap sudt giam. Tinh ché chét tho
tao thanh béng sdc ky cot (SiO, mét 100-200; rira giai bé‘mg EtOAc/cac hexan) dé tao ra
hop chat E (0,25g, 0,56mmol, 85%) c6 dang chat rin mau trang. '"H NMR (200MHz,
CDCl): & 8,39 (d, J = 2,8Hz, 1H), 7,46-7,27 (m, 4H), 7,25-7,17 (m, 2H), 6,88-6,68 (m,
2H), 5,14 (s, 2H), 3,43 (d, J= 5,2Hz, 1H), 2,96 (d, J = 5,2Hz, 1H).

B6 sung thém /H-tetrazol (0,05g, 0,85mmol) vao dung dich dugc khudy chta hop
chat E (0,25g, 0,56mmol) trong DMF (4mL), sau d6 thém K>COs (0,07g, 0,56mmol) &
nhiét dd phong trong moi trudong khi tro. Dun néng tir tir hdn hop phan tmg nay dén 65°C
va khudy trong 24 gid. Ham hdn hop phén g nay bing H>O va chiét bang EtOAc
(2x50mL). Lam khd céc 16p hitu co gop lai trén NapSO4 va ¢d dudi 4p suat giam. Tinh ché
chét thd tao thanh bang sic ky cot (SiO2, mét 100-200; rira giai bang EtOAc/céc hexan) dé
tao ra hop chét 1 (0,07g, 0,15mmol, 26%) c6 dang chit rin mau tréng nhat. 'H NMR
(500MHz, CDCl3): & 8,73 (s, 1H), 8,25 (d, J = 2,0Hz, 1H), 7,52 (d, /= 8,5Hz, 1H), 7,49
(s, 1H), 7,41-7,30 (m, 3H), 7,20-7,16 (m, 2H), 6,77-6,73 (m, 1H), 6,67 (t, J= 3,4Hz, 1H),
5,56 (d, J= 14 gioz, 1H), 5,14 (s, 2H), 5,08 (d, J= 14 gioz, 1H). Phé khéi (ESI): m/z 512,1
[M*+1]. HPLC: 98,07%.

Cac hop chit 19-74, 83 va 113-118 trong Bang 1 duoc diéu ché bang cach st dung
céc diéu kién nhu trong quy trinh diéu ché hop chét 1 (vi du 1) tir chét trung gian D va cac
benzyl hodc alkyl halogenua c6 bén sén trén thi truong hodc dugc diéu ché (xem Bang 1,
Nguyén liéu ban dau) va cac azol c6 ban san trén thi truong.

Vidu?2

1-(5-(2,4-biflobenzyloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-
yl)propan-2-ol (2)

Bé sung thém K>COs3 (0,27g, 2,0mmol) va 1-(brommetyl)-2.4-diflobenzen (I-1 nhu
duoc didu ché trong vi du 13; 0,2g, 1,0mmol) & nhiét do phong vao dung dich dugc khudy
chira ruou D (0,3g, 1,0mmol) trong DMF (5mL). Dun néng tir tir hdn hop phan ung nay
dén 70°C va khudy trong 5 gio. Sau khi nguyén liéu ban dAu tiéu thu hét (kiém soat bang
TLC), lam bay hoi cac chat dé bay hoi duéi 4p suit giam. Pha lodng cin v6i H2O (SmL)
va chiét bang EtOAc (2x25mL). Lam kho cac 16p hitu co gdp lai trén Na2SO4 khan va cd
duéi ap suat giam. Tinh ché chit tho tao thanh bing sic ky cot (SiO2, mét 100-200) rira
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oiai bing 7% EtOAc/hexan dé tao ra san phim ete (0,25g, 0,59mmol, 58,6%) c6 dang chat
béan rin. 'H NMR (500MHz, CDCLs): & 8,38 (d, J = 2,5Hz, 1H), 7,48-7,35 (m, 3H), 7,27
(d, J=2,5Hz, 1H), 6,93-6,81 (m, 3H), 6,75 (t, J= 2,0Hz, 1H), 5,14 (s, 2H), 3,42 (d, J =
5,5Hz, 1H), 2,96 (d, J = 5,5Hz, 1H). Phd khdi (ESI): m/z 425 [M*+1].

B6 sung thém 1H-tetrazol (0,06g, 0,88mmol) vao dung dich dugc khudy chira san
pham ete (0,25g, 0,58mmol) trong DMF (5mL), sau d6 bd sung thém K»COs (0,08,
0,58mmol) ¢ nhiét do phong trong mdi truong khi tro. Dun nong tir tur hoén hop phén tng
dén 65°C va khudy trong 7h. Loai bé cac chét bay hoi duéi 4p suit giam; pha lodng cin
v6i HoO (5mL) va chiét bang EtOAc (2x25mL). Lam kho cac 16p hitu co gdp lai trén
Na»S04va cd duéi 4p suat giam. Tinh ché chét thé tao thanh bing sic ky cot (SiO», mit
100-200) rira giai bang 20% EtOAc/hexan dé tao ra hop chét 2 (0,11g, 0,22mmol, 38%) ¢6
dang chat rin mau tring nhat. '"H NMR (500MHz, CDCl): & 8,74 (s, 1H), 8,25 (d, J =
3,0Hz, 1H), 7,52 (d, J=11,0Hz, 2H), 7,45-7,41 (m, 1H), 7,36-7,31 (m, 2H), 6,95-6,90 (m,
1H), 6,90-6,86 (m, 1H), 6,77-6,73 (m, 1H), 6,88-6,85 (m, 1H), 5,57 (d, J = 14,5Hz, 1H),
5,12 (s, 2H), 5,08 (d, J = 14,5Hz, 1H). Phé khéi (ESI): m/z 495 [M*+1]. HPLC: 98,89%.

Vidu3

N HOF F

N' N

X
N=/p N
A0 \[;
F F

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(3-flobenzyloxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (3)

Hop chit 3 dugc didu ché theo cach tuong tw v&i hop chét 1 tir 1-(brommetyl)-3-
flobenzen dé tao ra xi 16 (0,02g, 0,04mmol, 15,5%). 'H NMR (500MHz, CDCL): § 8,73
(s, 1H), 8,25 (d, J = 2,5Hz, 1H), 7,52 (t, J = 3,5Hz, 2H), 7,40-7,26 (m, 3H), 7,17 (d, J =
9,5Hz, 1H), 7,12-7,04 (m, 2H), 6,77-7,6,75 (m, 1H), 6,66 (t, J= 9,0Hz, 1H), 5,56 (d, J =
14,0Hz, 1H), 5,12 (s, 2H), 5,06 (d, J = 14,5Hz, 1H). Phd khéi (ESI): m/z 478,2 [M*+1].
HPLC: 99,49%.

Vidu4

1-(5-(4-Clobenzyloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
yl)propan-2-ol (4)
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Hop chét 4 duoc didu ché theo cach tuong tu v6i hop chét 1 tir 1-(brommetyl)-4-
clobenzen dé tao ra xi ro (0,04g, 0,08mmol, 28,7%). 'H NMR (500MHz, CDCls): & 8,73
(s, 1H), 8,23 (d, J=2,0Hz, 1H), 7,51 (d, J= 8,5Hz, 2H), 7,40 (d, J = 8,5Hz, 2H), 7,34-7,29
(m, 2H), 7,28 (dd, J= 9.0, 3,0Hz, 1H), 6,77-6,73 (m, 1H), 6,67 (t, J=7,0Hz, 1H), 5,55 (d,
J= 14 gidz, 1H), 5,09 (s, 2H), 5,08 (d, J= 14,5Hz, 2H). Phd khéi (ESI): m/z 494,1 [M*+1].
HPLC: 99,43%.

Vidu5

F F

F F
0 CN o |
‘[ N " | N CN
i (HO),B : '*
F. N. z Ol ., F N~ 0
Cu(OAc),, pyridin

D F

N

N” N
1 H-tetrazol N=/ .

=

K,COs3, DMF

4-(6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)pyridin-3-
yloxy)benzonitril (5)

B sung tudn ty axit 4-(xyanophenyl)boronic (0,24g, 1,6mmol), rugu D (0,5g,
1,6mmol), dong (II) axetat (Cu(OAc),; 0,31g, 1,6mmol) va pyridin (0,65mL, 8,0mmol) &
nhiét 0 phong vao dich huyén phu dugc khudy chua sang phan tir (0,5g, 4A) trong CH2Cla
(10mL). Khudy hén hop phan ing nay & nhiét do phong trong 24 gid. Sau khi nguyén liéu
ban dau tiéu thu hét (kiém soat bang TLC), loc hdn hop phan ting nay qua dém Celite®, va
rtra dém Celite® nay bang CH,Cl, (10mL). Rira dich loc bing dung dich bio hoa dong (I1)
sunfat (CuSO4) (25mL) va chiét bang CH>Cl, (3x50mL). Lam khd cac 16p hiru co gdp lai
trén Na2SO4 khan. Sau khi loc va 1am bay hoi, chit thé duge dua vao sdc ky cot (SiO2, mit
100-200; rira giai bang EtOAc/cac hexan) dé tao ra hop chét F (0,1g, 0,25mmol, 15%) c6
dang chat 16ng. "H NMR (200MHz, CDCls): § 8,47 (d, J= 6,5Hz, 1H), 7,72 (d, J= 6,5Hz,
2H), 7,55-7,36 (m, 3H), 7,14-7,04 (m, 2H), 6,91-6,70 (m, 3H), 3,46 (d, J = 13,0Hz, 1H),
3,01 (d, J= 5,0Hz, 1H). Phd khdi (ESI): m/z 401,5 [M*+1].

Bé sung thém 1H-tetrazol (0,03g, 0,45mmol) vao dung dich dugc khudy chira hop
chat F (0,12g, 0,3mmol) trong DMF (2mL), sau d6 b6 sung thém K>COs (0,04g, 0,3mmol)
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& nhiét d6 phong trong mai truong khi tro. Dun néng hdn hop phan tng nay & 60°C trong
16 gid. Pha lodng hdn hop phan tng nay véi H>O (20mL) va chiét bang EtOAc (2x30mL).
Lam kho cac 16p hitu co gdp lai trén NaxSO4va ¢d duéi ap suat giam. Tinh ché chét thé tao
thanh bang sic ky c¢ot (SiO2, mat 100-200; rira gidi bang EtOAc/c4c hexan) dé tao ra hop
chit 5 (0,03g, 0,06mmol, 21%) c¢6 dang chat léng mau vang nhat. 'H NMR (500MHz,
CDCls): 6 8,73 (s, 1H), 8,25 (d, J=2,5Hz, 1H), 7,73 (d, J=9,0Hz, 2H), 7,64 (d, /= 9,0Hz,
1H), 7,49-7,42 (m, 2H), 7,18 (s, 1H), 7,13 (d, J = 8,5Hz, 2H), 6,83-6,74 (m, 2H), 5,40 (d,
J = 14,0Hz, 1H), 5,27 (d, J = 14,5Hz, 1H). Phd khdi (ESI): m/z 471,1 [M*+1]. HPLC:
99,33%.

Céc hop chét 75 — 82 trong bang 1 dugc diu ché bang céach sir dung cac diéu kién
nhu trong quy trinh diéu ché hop chét 5 (vi du 5) tir chét trung gian D va céc axit boronic
¢6 ban san trén thi truong (xem Béang 1, nguyén liéu ban dau) va cac azol c6 ban sin trén

thi truong.

Vidu6

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(4-flophenoxy)pyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol (6)

Hop chit 6 duge didu ché theo cach tuong tw v6i hop chat 5 tr axit (4-
flophenyl)boronic dé tao ra chét rin 6 (0,1g, 0,22mmol, 42,4%). '"H NMR (500MHz,
CDCl:): 6 8,73 (s, 1H), 8,20 (d, J=2,5Hz, 1H), 7,53 (d, J=9,0Hz, 1H), 7,43-7,38 (m, 2H),
7,27 (d, J = 2,5Hz, 1H), 7,26-7,03 (m, 4H), 6,79-6,70 (m, 2H), 5,49 (d, J = 14,5Hz, 1H),
5,15 (d, J= 14,5Hz, 1H). Phd khdi (ESI): m/z 494,1 [M*+1]. HPLC: 99,43%.

Vidu7

1-(5-(4-Clophenoxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
yl)propan-2-ol (7)

Hop chit 7 dugc diéu ché theo céch twong tw véi hop chat 5 tir axit (4-
clophenyl)boronic dé tao ra chét rin (50mg, 0,1mmol, 35,7%). 'H NMR (500MHz,
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CDCls): § 8,73 (s, 1H), 8,22 (d, J=2,5Hz, 1H), 7,54 (d, J = 8,5Hz, 1H), 7,46-7,37 (m, 3H),
730 (dd, J = 3,0, 9,0Hz, 1H), 7,04-7,00 (m, 2H), 6,80-6,77 (m, 1H), 6,76-6,71 (m, 1H),
5,49 (d,J = 14,5Hz, 1H), 5,16 (d, J= 14,5Hz, 1H). Phd khdi (ESI): m/z 479 [M*+1]. HPLC:
98,43%.

Vidu8
. o B F
N\/N N
N\
F N~ o~
F

2-(2.,4-Piflophenyl)-1,1-diflo-1-(5-metoxypyridin-2-yl)-3-(1 H-tetrazol- 1-yl)propan-2-ol
(8):

Hop chit 8 dwgc diéu ché theo cich twong tw véi hop chat 1 tir 2-brom-5-
metoxypyridin dé tao ra chit rin mau nau nhat (28mg, 10%). 'H NMR (500MHz, CDCls):
5 8,74 (s, 1H), 8,19 (s, 1H), 7,63 (br s, 1H), 7,51 (d, J = 8,5Hz, 1H), 7,34-7,33 (m, 1H),
7,24-7,23 (m, 1H), 6,75-6,74 (m, 1H), 6,67-6,66 (m, 1H), 5,58 (d, J = 14,0Hz, 1H), 5,07
(d, J=14,0Hz, 1H), 3,88 (s, 3H). Pho khdi (ESI): m/z 382 [M'-1]. HPLC: 92,37%.

Vidu9

4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl) propyl) pyridin-3-
yl) oxy) metyl) benzonitril (9)

Hop chit 9 dugc diéu ché theo cach tuong tu véi hop chat 1 tir 4-
(brommetyl)benzonitril dé tao ra chét rdn mau tring (80mg, 33%). 'H NMR (500MHz,
CDCL): & 8,73 (s, 1H), 8,24 (s, 1H), 7,72 (d, J= 7,5Hz, 2H), 7,75-7,52 (m, 3H), 7,43 (br
s, 1H), 7,39-7,35 (m, 1H), 7,31-7,29 (m, 1H), 6,78-6,74 (m, 1H), 6,70-6,67 (m, 1H), 5,51
(d,J=14,0Hz, 1H), 5,18 (s, 2H), 5,13 (d, /= 14,0Hz, 1H). Phé khéi (ESI): m/z 485 [M™+1].
HPLC: 97,12%.

Hop chit 83 trong bang 1 dugc didu ché bang cach sir dung cac diéu kién nhu trong
quy trinh diéu ché hop chét 9 (vi du 9) tir chét trung gian D.

Vidu 10
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4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)  pyridin-3-
yl)oxy)metyl)-2-flobenzonitril (10)

Hop chét 10 duoc diéu ché theo cach twong tw v6i hop chét 1 tir 4-(brommetyl)-2-
flobenzonitril dé tao ra chit rin mau tring (90mg, 36%). 'H NMR (500MHz, CDCls): 8
8,73 (s, 1H), 7,70-7,67 (m, 1H), 7,56 (d, J = 8,5Hz, 1H), 7,38-7,36 (m, 2H), 7,32-7,29 (m,
3H), 6,78-6,74 (m, 1H), 6,71-6,68 (m, 1H), 5,50 (d, J= 14,5Hz, 1H), 5,17 (s, 2H), 5,15 (d,
J=14,5Hz, 1H). Phd khéi (ESI): m/z 503 [M*+1]. HPLC: 95,84%.

Vidull

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-phenoxypyridin-2-yl)-3-(1H-tetrazol-1-yl)propan-2-ol
(11)

Hop chét 11 duge didu ché theo cach twong tu véi hop chit 5 tir axit phenylboronic
dé tao ra chét rin (30mg, 8,7%). 'H NMR (500MHz, CDCls): 8,74 (s, 1H), 8,25 (s, 1H),
7,52 (d, J = 8,5Hz, 1H), 7,49 (br s, 1H), 7,45-7,35 (m, 3H), 7,30-7,29 (m, 1H), 7,28-7,27
(m, 1H), 7,06 (d, J="7,5Hz, 2H), 6,79-6,74 (m, 1H), 6,72-6,69 (m, 1H), 5,54 (d, J= 14,0Hz,
1H), 5,12 (d, J = 14,0Hz, 1H). Phd khdi (ESI): m/z 446,8 [M*+1]. HPLC: 99,5%.

Viduy 12
N moRF
NN D
N=/ 1
= O/\CF3
F

2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-(2,2,2-triflo etoxy)pyridin-2-
yl)propan-2-ol (12)

Hop chit 12 duoc didu ché theo cach twong tw voi hop chat 1 tir 1,1,1-triflo-2-
iodoetan dé tao ra chét rin mau vang nhat (23,0mg, 50%). '"H NMR (500MHz, CDCls): 6
8,73 (s, 1H), 8,27 (s, 1H), 7,56 (d, J=9,0Hz, 1H), 7,35-7,30 (m, 2H), 7,21 (br s, 1H), 6,78-
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6,73 (m, 1H), 6,69-6,66 (m, 1H), 5,55 (d, J= 14,5Hz, 1H), 5,12 (d, J = 14,5Hz, 1H), 4,43

(q, J = 8,0Hz, 2H). Phé khéi (ESI): m/z 452,1 [M*+1]. HPLC: 98,05%.

Vi du 13 — Diéu ché cac chit trung gian

F F F
/©/CHO NaBH, /@A o B /@A .
F F F
G I-1

(1-(Brommetyl)-2,4-diflobenzen) (I-1)

B6 sung thém timg phan NaBH4 (266mg, 7,04mmol) & 0°C vao dung dich dugc
khudy chtra 2,4-diflobenzaldehyt (500mg, 3,52mmol) trong CH3;OH (8mL), va khudy hdn
hop phan tng nay ¢ 0°C trong 1 gio. Sau khi phan ing hoan thanh (kiém so4t bang TLC),
loai CH30H ra dudi 4p suat giam, pha loang véi HoO lam lanh bang d4 (40mL) va chiét
bang EtOAc (2x20mL). Rira cic 16p hitu co gop lai biang H,O (40mL) va nudc mudi
(40mL), 1am kho trén Na»SO4 khan va co dudi ap sudt giam dé thu dugc chat thd. Tinh ché
bang sic ky cot silica gel, rira giai bang 10% EtOAc/c4c hexan tao ra rugu G (450mg,
3,12mmol, 88%) c6 dang chit 16ng khong mau. '"H NMR (200MHz, CDCls): § 7,45-7,33
(m, 1H), 6,83-6,75 (m, 2H), 4,72 (s, 2H), 1,79 (br s, OH).

Bé sung thém PBr; (0,2mL, 2,18mmol) & 0°C vao dung dich chira hop chit G
(450mg, 3,12mmol) trong Et2O (10mL), va khudy hén hop nay & nhiét do phong trong 2
gid. Sau khi phan (g hoan thanh (kiém soét bang TLC), ham hdn hop phan Gng nay bang
H,O lam lanh bing d4 (20mL) va chiét bang EtOAc (2x20mL). Rira céc 16p hiru co gop lai
bang H,0 (40mL) va nuéc mudi (40mL), 1am kh trén Na>SO4 khan va c6 dudi 4p suét
giam dé thu duoc chit tho. Tinh ché bing séc ky cot silica gel, rira giai bing 5% EtOAc/céc
hexan tao ra bromua I-1 (420mg, 2,02mmol, 65%) c6 dang chét 16ng khong mau. 'H NMR
(200MHz, CDCls): & 7,43-7,31 (m, 1H), 6,92-6,77 (m, 2H), 4,48 (s, 2H).

F F
/@/\ Br thiourea /@ASH
NC NC
I-2

3-Flo-4-(mercaptometyl)benzonitril (I-2)

Pun héi lvu hdn hop gdm 4-(brommetyl)-3-flobenzonitril (0,8g, 3,7mmol) va
thiourea (0,57g, 7,4mmol) trong rugu etylic (EtOH; 20mL) trong 1 gio. Kiém soat tién
trinh ctia phan ung bang TLC; 1am ngudi hdn hgp phan tng nay dén nhiét d6 phong va cd
dudi ap sudt giam. Rua cin bang EtOAc (50mL), xtr ly bang dung dich 1,6N NaOH va
khudy trong 20h & nhiét do phong. Diéu chinh do ph ctia hdn hgp phan tng nay dén do
pH~4 bang HC1 dam dic va pha lodng véi EtO (50mL). Rira 16p hitu co bang H>O (25mL)
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va nude mudi (25mL), 1am kho trén NaSO4 khan va cd dudi ap suét giam dé tao ra chét
thd 1-2 (300mg). Chéit thd nay duoc sir dung ma khéng can tinh ché thém. 'H NMR
(500MHz, CDCl3): & 7,45 (dd, J=9,5Hz, 1,5Hz, 1H), 7,40-7,37 (m, 2H), 3,76 (s, 2H).

O (0]
/@)L H K2C03 /@)J\ H NaBH4
HO CF;CH,0Ts FsC~ -0 CH;0H
H I
OH P:Br3 /©/\ Br
F,.CY0 F:€7 0
3 Et,0 3
J I-3

1-(Brommetyl)-4—(2,2,2-triﬂoet0xy)benzen (I-3)

B sung thém trietylamin (Et:N; 27,8mL, 200mmol), p-toluensunfonyl clorua
(19,1g, 100mmol) va luong chét xtc tac 4-dimetylaminopyridin (DMAP; 10mg) & 0°C
trong moi truong khi tro vao dung dich dugc khuéy chtra 2,2,2-trifloetanol (10,0g,
100mmol) trong CHCly (100mL). D& 1am 4m hdn hop phan tng dén nhiét do phong, va
tiép tuc khudy trong 5 gio nita. Pha loang hon hop phan (mg nay véi H20 (100mL) va chiét
bing CH,Cl> (3x200mL). Rira cac dich chiét hitu co gop lai bang H,O (50mL) va nuée
mudi (50mL), 1am khé trén Na;SO4 khan va ¢b dudi 4p sudt giam dé tao ra hop chat H
(25,0g, 98,42mmol; chét thd) c6 dang chit ban ran. '"H NMR (200MHz, CDCls): § 7,81 (d,
J= 8,0Hz, 2H), 7,38 (d, J = 8,0Hz, 2H), 4,35 (q, J = 8,0Hz, 2H), 2,47 (s, 3H). Pho khéi
(ESI): m/z 256 [M+2]".

B4 sung thém hop chat H (0,5g, 1,97mmol) & nhiét do phong, trong moi truong khi
tro, vao dich huyén phu duge khudy chira 4-hydroxybenzaldehyt (0,24g, 1,97mmol) va
K>COs (1,36g, 9,84mmol) trong DMF (5mL). Pun néng hén hop phan tmg nay dén 80°C
va khudy trong 18h. Sau khi phan Gmg hoan thanh (kiém soat bang TLC), hdm hon hop
phéan rng nay bang H>O lam lanh bing d4 (25mL) va chiét bang FtOAc (4x25mL). Rira
céc dich chiét hiru co gop lai bing H>O (25mL) va nude mudi (25mL), 1am kho trén NaaSO4
khan va c6 duéi ap suat giam dé thu dugc chét tho. Tinh ché bang sic ky cot silica gel rira
giai béng 10% EtOAc/hexan dé tao ra hop chat I (0,4g, 1,8mmol, 93%) c6 dang dau mau
vang nhat. '"H NMR (200MHz, CDCls): 8 9,93 (s, 1H), 7,90 (d, J = 9,0Hz, 2H), 7,06 (d, J
=9,0Hz, 2H), 4,44 (q, J = §,0Hz, 2H).

B6 sung thém NaBH4 (0,14g, 3,6mmol) & 0°C vao dung dich duoc khudy chtra hop
chét I (0,4g, 1,8mmol) trong CH3OH (10mL), va khudy hdn hop nay trong 1 gio. Sau khi
phan ng hoan thanh (kiém soat bang TLC), loai bd céc chét bay hoi dudi ap suit giam.
Sau d6, pha lodng hon hgp phéan tmg nay véi H2O 1am lanh bing d4 (40mL) va chiét bang
EtOAc (2x40mL). Rira cac dich chiét hiru co gop lai bang H,O (40mL) va nuée mudi
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(40mL), 1am kho trén Na;SO4 khan va c6 duéi ap sudt giam dé thu duoc chat tho. Tinh ché
bing séc ky cot silica gel rira giai bing 20% EtOAc/cac hexan) tao ra hop chat J (0,3g,
1,35mmol, 75%) c6 dang chét 16ng khong mau. 'H NMR (200MHz, CDCls): 6 7,33 (d, J
= 9,0Hz, 2H), 6,93 (d, J = 9,0Hz, 2H), 4,64 (d, J = 6,0Hz, 2H), 4,35 (q, J = 8,0Hz, 2H),
1,58 (t, J= 6,0Hz, OH).

B6 sung thém PBr;3 (0,25g, 0,95mmol) & 0°C vao dung dich duge khudy chira hop
chatJ (0,3g, 1,35mmol) trong Et,O (10mL), va khudy hdn hgp phan ng ndy trong 1 gio &
nhiét d6 phong. Sau khi tiéu thu hét hoan toan nguyén liéu ban dau (kiém soat bang TLC),
ham hdn hop phéan tng nay bang H,O lam lanh bing da (30mL) va chiét bang EtOAc
(3x30mL). Rira cac dich chiét hitu co gp lai bing H>O (30mL) va nuée mudi (30mL), 1am
kho trén Na SOy khan va ¢ duéi ap suét giam dé thu duoc chét tho. Tinh ché bang sic ky
cot silica gel rira giai bﬁng 10% EtOAc/cac hexan tao ra hgp chét I-3 (0,25g, 0,87mmol,
65%) c6 dang chét 16ng khéng mau. 'H NMR (200MHz, CDCls) 7,36 (d, J = 9,0Hz, 2H),
6,91 (d, J=9,0Hz, 2H), 4,49 (s, 2H), 4,35 (q, J = 8,0Hz, 2H).

Ncm\ NBS, AIBN NC /|
\N \N Br

1,2-dicloetan

I-4
6-(Brommetyl)nicotinonitril (I-4)

Bd sung thém N-bromsucxinimit (NBS; 1,52g, 8,54mmol) vao dung dich dugc
khudy chtra 6-metylnicotinonitril (1,0g, 8,47mmol) trong 1,2-dicloetan (30mL) va sau do,
thém 2,2'-azobis(isobutyronitril) (AIBN; 0,14g, 0,85mmol) ¢ nhiét d¢ phong. Sau do, dun
néng hdn hop phan tng nay dén 80°C va khudy trong 14 gid. Sau khi tiéu thu hét hoan
toan nguyén liéu ban dau (kiém soét bang TLC), lam ngudi hon hop phan tng nay dén
nhiét do phong, va loai bé cac chat bay hoi dudi 4p suét giam dé thu dugc chét tho. Tinh
ché bang sic ky cot silica gel, rira giai bang 10% EtOAc/Hexan) tao ra hop chét I-4 (0,6g,
3,05mmol, 36%) c6 dang chit 1ong khong mau. '"H NMR (500MHz, CDClz): § 7,67-7,62
(m, 2H), 7,21 (dd, J=9,0, 2,0Hz, 1H), 4,44 (s, 2H).

F~ | F KOH,THF F\(ji

x OH NS OT

N p-toluensunfonyl N >
clorua

I-5
(3,5-biflopyridin-2-yl)metyl 4-metylbenzensulfonat (I-5)

Bé sung thém kali hydroxit (KOH; 0,14g, 2,55mmol) & nhiét d0 phong vao dung
dich chura (3,5-diflopyridin-2-yl)metanol (0,25g, 0,7mmol) trong tetrahydrofuran (THEF;
10mL), va khudy hdn hop nay trong 15 phit. B6 sung thém tir tlr p-toluensunfonyl clorua
(0,42¢g, 2,21mmol) vao & nhi¢t do phong, va khudy hdn hop phan tmg niy trong 18h nita.
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Sau khi tiéu thu hét hoan toan nguyén lidu ban du (kiém soét bang TLC), pha lodng hdn
hop phan tmg nay véi H>O (50mL) va chiét bing EtOAc (2x25mL). Rira céc dich chiét
hitu co gdp lai bing HO (25mL) va nuée mubi (25mL), 1am khd trén NaaSO4 khan va c6
dudi ap suét giam dé thu duoc chat tho. Tinh ché bang sic ky cot silica gel rira giai bing
15% EtOAc/hexan tao ra hop chét I-5 (0,18g, 0,25mmol, 35%) c6 dang chét 1ong khong
mau. 'H NMR (500MHz, CDCl:): & 8,29 (s, 1H), 7,82 (d, J = 8,5Hz, 2H), 7,34 (d, J =
8,5Hz, 2H), 7,20-7,16 (m, 1H), 5,20 (s, 2H), 2,45 (s, 3H).
F F

NC NC
NBS, AIBN Br

1,2-dicloetan
I-6

3-(Brommetyl)-2-flobenzonitril (I-6)

B6 sung thém NBS (266mg, 1,49mmol) va AIBN (29mg, 0,15mmol) ¢ nhigt do
phong vao dung dich duogc khudy chira 2-flo-3-metylbenzonitril (200mg, 1,5mmol) trong
1,2-dicloetan (30mL). Sau d6, dun néng hdn hop phan (mg nay dén 80°C, va khudy hdn
hop phan Gng nay trong 2 gio. Sau khi tiéu thu hét hoan toan nguyén liéu ban dau (kiém
soat bang TLC), 1am ngudi hdn hgp phéan tng nay dén nhiét do phong. Loai b céc chit
bay hoi dudi ap suat giam dé thu dugc chit tho. Tinh ché bang sic ky cft silica gel rira giai
béng 2-3% EtOAc/hexan tao ra hgp chit 1-6 (250mg, 1,15mmol, 78 %) c6 dang chét long
khong mau. '"H NMR (500MHz, CDCls): § 7,69-7,65 (m, 1H), 7,62-7,58 (m, 1H), 7,28-
7,25 (m, 1H), 4,50 (s, 2H).

Viduy 14
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K,CO, Cu, DMSO

F
Br | AN OH I-1 Br | A O\/Q/ BI‘CF2C02Et
N~ F
K

F T F F F F F F F
\/O%@/O\/g BrD/ %O\)@/
O N~ F -BuLi F O N~ F
L M
S USes
O

CH,N, F I\II P F 1 H-tetraz(

Et,0 K,CO;, DMF
F N

F

N o b F

I‘{JN N O

N='f N F
Foogs

1-(4-((2,4-Diflobenzyl)oxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
yl)propan-2-ol (13)

Bb sung thém tudn tw KoCO; (133mg, 0,96mmol) va hop chét I-1 (100mg,
0,48mmol) & nhiét do phong vao dung dich dugc khudy chtra 2-brompyridin-4-ol (84mg,
0,48mmol) trong DMF (4mL). Pun néng tir tir hdn hgp nay dén 70°C va khudy trong 3h.
Sau khi phan tmg hoan thanh (kiém soat bang TLC), ham hdn hop phan tng nay bang H,O
lam lanh bang d4 (30mL) va chiét bang EtOAc (2x20mL). Rira cac 16p hitu co gop lai bang
H>0 (30mL) va nuéec mudi (30mL), 1am kho trén NazSO4 khan va cd dudi ap suit giam dé
thu duoc chét tho. Tinh ché bang sic ky cot silica gel rira giai bang 15% EtOAc/hexan tao
ra hop chét K (70mg, 0,23mmol, 48%) c6 dang chét rin mau vang. 'H NMR (200MHz,
CDCls): & 8,20 (d, J = 5,6Hz, 1H), 7,44-7,36 (m, 1H), 7,09 (d, J = 2,2Hz, 1H), 6,98-6,82
(m, 3H), 5,10 (s, 2H). Ph khdi (ESI): m/z 302 [M+2]".

Bé sung thém etyl 2-brom-2,2-difloaxetat (0,06mL, 0,46mmol) vio dich huyén phu
chtra bot dong (60mg, 0,93mmol) trong DMSO (5mL), va khudy hdn hop nay trong 1 gio
& nhiét do phong trong moéi truong khi tro. B6 sung thém hop chéat K (70mg, 0,23mmol)
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vao dung dich tao thanh, tip tuc khudy trong 10 gid & nhiét do phong. Sau khi phan tng
hoan thanh (kiém so4t bing TLC), hdm hdn hop phan tmg nay bang dung dich bdo hoa
NH,4CI (30mL) va chiét bing CHCl, (3x50mL). Rira cac 16p hitu co gdp lai bang H20
(30mL) va nuéc mudi (30mL), 1am khé trén Na,SO4 khan va ¢6 dudi ap sudt giam dé thu
dugc chét thd. Tinh ché bang sic ky cdt silica gel rira giai bing 10% EtOAc/hexan tao ra
este L (30mg, 0,09mmol, 37%) c6 dang chét ban ran. 'H NMR (200MHz, CDCls): 8 8,48
(d, J=5,8Hz, 1H), 7,51-7,39 (m, 1H), 7,30 (d, J= 2,2Hz, 1H), 6,98-6,83 (m, 3H), 5,16 (s,
2H), 4,37 (q, J = 7,2Hz, 2H), 1,33 (t, J = 7,2Hz, 3H). Pho khdi (ESI): m/z 344 [M+H]".

Bb sung thém n-BuLi (1,6M trong hexan; 0,06mL, 0,09mmol) ¢ -78°C vao dung
dich duoc khuéy chtra 1-brom-2,4-diflobenzen (0,01mL, 0,09mmol) trong EtoO (3mL), va
khudy hdn hop nay trong 30 phit trong méi truong khi tro. B6 sung thém dung dich chira
este L (30mg, 0,09mmol) trong Et20 (2mL) vao hdn hop phan tng nay & -78°C, va tiép
tuc khudy trong 2 gid nita. Sau khi phén ing hoan thanh (kiém soat bang TLC), ham h6n
hop phén Gng nay bing dung dich bdo hoa NH4Cl (15mL) va chiét bang EtOAc (2x15mL).
Rira dich chiét hitu co gop lai bing nudc mubi (20mL), 1am kho trén NaxSO4 khan va c6
dudi 4p sudt giam dé thu dugc chit tho. Tinh ché bang sic ky cot silica gel rira giai bang
20% EtOAc/hexan) tao ra keton M (10mg, 0,02mmol, 27%) c6 dang chit ban rin khong
mau. 'H NMR (200MHz, CDCls): 6 8,38 (d, J = 5,8Hz, 1H), 8,10-8,02 (m, 1H), 7,50-7,42
(m, 2H), 7,00- 6,83 (m, 5H), 5,18 (s, 2H). Phd khéi (ESI): m/z 412 [M+H]".

B6 sung thém diazometan m&i didu ché [duoc didu ché bang cach hoa tan NMU
(439mg, 4,26mmol) trong hdn hop g6m dung dich 10% KOH (20mL) va Et,O (20mL) theo
ty 1€ 1:1 & 0°C, sau do tach va lam kho 16p hiru co bé‘mg cach st dung cac vién KOH] ¢ -
5°C vao dung dich dugc khudy chira keton M (350mg, 0,85mmol) trong Et2O (10mL), va
khudy hén hop nay trong 2 gio. Lam 4m hon hop phan tmg nay dén nhiét 46 phong, va tiép
tuc khudy trong 16 gid nita. Tién trinh cia phan tng dugc kiém soat bang TLC. C6 hdn
hop phan ing nay dudi ap sudt giam dé thu dwgc chét tho. Tinh ché bang sic ky cot silica
gel rira giai bang 25% EtOAc/hexan tao ra epoxit N (120mg, 0,28mmol, 33%) c6 dang chat
ban ran. '"H NMR (200MHz, CDCls): § 8,50 (d, J = 5,6Hz, 1H), 7,47-7,32 (m, 2H), 7,10-
7,07 (m, 1H), 6,97-6,69 (m, 5H), 5,10 (s, 2H), 3,46 (d, J= 5,2Hz, 1H), 2,98-2,95 (m, 1H).
Phé khdi (ESI): m/z 426 [M+H]".

B6 sung thém 1H-tetrazol (30mg, 0,42mmol) va K2COs3 (39mg, 0,28mmol) & nhiét
do phong trong mdi trudng khi tro vao dung dich dugc khudy chira epoxit N (120mg,
0,28mmol) trong DMF khan (SmL). Lam néng tir tur hdn hop phan tng tao thanh dén 65°C
va khudy trong 8 gid. Tién trinh ctia phan tng dugc kiém soat bang TLC. Pha lodng hdn
hop phén tmg nay v6i H20 nude da (20mL) va chiét bing EtOAc (3x20mL). Rira céc 16p
hitu co gop lai bang nudc mudi (20mL), 1am kho trén Na2SO4 khan va cd dudi ap suét
giam dé thu dugc chét thd. Tinh ché bing sic ky cot silica gel rira gidi bang 45%
EtOAc/hexan tao ra hop chét 13 (35mg, 0,07mmol, 25%) c6 dang chit ban rin mau vang
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nhat. "H NMR (500MHz, CDCL:): § 8,78 (s, 1H), 8,32 (s, 1H) 8,06 (s, 1H) 7,41-7,32 (m,
2H), 7,18 (s, 1H), 6,94-6,80 (m, 3H), 6,76-6,72 (m, 1H), 6,68-6,60 (m, 1H), 5,58 (d, J =
14,5Hz, 1H), 5,14 (s, 2H). 5,10 (d, J = 14,5Hz, 1H). Phd khdi (ESI): m/z 496 [M+H]".
HPLC: 96%.

Vidu 15
F F
O OF F
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F N . n-Buli _ F N. B/OH Oxo 3
B(OM [
(OMe); ou
F F
C (0)
OF F OF F
B S
F
N >on Br_~p F NN ™~B voBu
cho3 ~-BuOH
F F
D P
F F F F
o) N, HO
| = 1 H-tetraz - N JN | o
-tetraz( —
N
K,CO5;, DMF
F F
Q 14

2-(2,4-biflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-(vinyloxy)pyridin-2-yl)propan-2-
ol (14)

Nho giot oxon (93,9g, 153mmol) vao dung dich chira hgp chat O (10,0g, 30,5mmol)
trong axeton—H>O (theo ty 1¢ 1:1; 300mL), va khudy hdn hop phan tng nay & nhiét do
phong trong 18 gio. Sau khi ti€u thu hét hoan toan nguyén liéu ban dau (kiém soat bang
TLC), ¢6 chét d& bay hoi dudi ap suit giam. Pha loang hon hop phan Gng nay véi H2O
(150mL) va chiét bing EtOAc (2x150mL). Rira cac dich chiét hitu co gop lai bang HO
(150mL) va nuée mudi (150mL), lam kho trén Na>SO4 khan va c6 dudi ap suat giam dé
thu duoc chit thd. Tinh ché bing sic ky cot silica gel rira giai bang 30% EtOAc/c4c hexan
tao ra hop chit D (5,5g, 18,4mmol, 60%) c6 dang chit rin mau tréng nhat. 'TH NMR
(500MHz, CDCls): & 8,28 (s, 1H), 7,40-7,38 (m, 2H), 7,19 (d, J = 8,0Hz, 1H), 6,83-6,81
(m, 1H), 6,76-6,74 (m, 1H), 5,91 (br s, OH), 3,42 (d, J = 5,0Hz, 1H), 2,99 (d, J = 5,0Hz,
1H). Phd khéi (ESI): m/z 300 [M+H]*.
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Khudy hén hop gdm hop chit D (100mg, 0,33mmol), 1,2-dibrometan (310mg,
1,67mmol) va K»COs (460mg, 3,34mmol) trong DMF (10mL) ¢ 70°C trong 16 gio. Sau
khi tiéu thu hét hoan toan nguyén liéu ban dau (kiém soat bang TLC), 1am ngudi hdn hop
phan (mg ndy dén nhiét do phong, pha lodng véi H2O (50mL) va chiét bang EtOAc
(2x50mL). Rira céc dich chiét hiru co gdp lai bing H>O (50mL) va nuée mudi (50mL), lam
kh trén Na»SO4 khan va c6 duéi ap suét giam dé thu dugc chit tho. Tinh ché bang sic ky
cot silica gel rira giai bing 30% EtOAc/hexan tao ra hgp chét P (30mg, 0,07mmol, 22%)
¢6 dang chat rin mau tring nhat. '"H NMR (500MHz, CDCl3): & 8,35 (d, J = 2,5Hz, 1H),
7,43-7,35 (m, 2H), 7,21 (dd, J = 9,0, 2,5Hz, 1H), 6,85-6,82 (m, 1H), 6,76-6,72 (m, 1H),
4,36 (t, J= 6,0Hz, 2H), 3,67 (t, J = 6,0Hz, 2H), 3,43 (d, J = 5,0Hz, 1H), 2,95 (d, J=5,0Hz,
1H).

B6 sung thém kali tert-butoxit (KOBu; 28mg, 0,25mmol) vao dung dich dugc
khudy chira hop chat P (30mg, 0,07mmol) trong z-butyl rugu (+~-BuOH; 10mL), va khudy
hdn hop & nhiét do phong trong 16 gid. Sau khi tiéu thu hét hoan toan nguyén liéu ban dau
(kidm soat bing TLC), 1am bay hoi cac chat d& bay hoi dudi ap suét giam dé thu dugc chét
tho. Tinh ché biang séc ky cot silica gel rira gidi bang 20% EtOAc/hexan tao ra hop chét Q
(15mg, 0,05mmol, 62%) c6 dang chit rin mau trang nhat. "H NMR (500MHz, CDCls): &
8,41 (d, J = 3,0Hz, 1H), 7,44 (d, J = 9,0Hz, 1H), 7,38-7,34 (m, 1H), 7,33 (dd, J = 9,0Hz,
3,0Hz, 1H), 6,85-6,83 (m, 1H), 6,76-6,72 (m, 1H), 6,65 (dd, J= 13,5Hz, 6,0Hz, 1H), 4,92
(dd, J=13,5Hz, 1,0Hz, 1H), 4,64 (dd, J=6,0Hz, 1,0Hz, 1H), 3,44 (d, J=4,5Hz, 1H), 2,97
(d, J=4,5Hz, 1H).

B6 sung thém tir tir 1 H-tetrazol (48mg, 0,69mmol) va K2CO;3 (63mg, 0,46mmol) &
nhiét do phong trong mdi truong khi tro vao dung dich dugc khudy chira epoxit Q (150mg,
0,46mmol) trong DMF khan (10mL). Lam nong tir tur hdn hop phan tng tao thanh dén
65°C va khudy trong 16 gio. Sau khi tiéu thu hét hoan toan nguyén liéu ban dau (kiém soat
bing TLC), pha lodng hdn hgp phén tng nay voi H2O lam lanh bang da (30mL) va chiét
bing EtOAc (2x30mL). Rira céc dich chiét hitu co gbp lai bing H20 (30mL) va nuéc mudi
(30mL), 1am khé trén NaSO4 khan va ¢6 dudi ap suét giam dé thu dugc chét tho. Tinh ché
bang sic ky cot silica gel rira giai bang 40% EtOAc/hexan tao ra hop chét 14 (25,5mg,
0,06mmol, 14%) c6 dang xiro ddc khong mau. '"H NMR (500MHz, CDC13): & 8,74 (s, 1H),
8,27 (s, 1H), 7,55 (d, J = 8,5Hz, 1H), 7,38-7,31 (m, 3H), 6,77-6,74 (m, 1H), 6,69-6,66 (m,
1H), 6,63-6,60 (m, 1H), 5,57 (d, J = 14,0Hz, 1H), 5,11 (d, J = 14,0Hz, 1H), 4,96 (d, J =
14,0Hz, 1H), 4,71 (d, J = 4,5Hz, 1H). Pho khéi (ESI): m/z 396 [M+H]". HPLC: 99%.

Vidu 16
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4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl) pyridin-3-
yDthio)metyl)-3-flobenzonitril (15) va 4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-
(2H-tetrazol-2-yl)propyl)pyridin-3-yl)thio)metyl)-3-flobenzonitril (16)

Bb sung thém tir tir K2CO3(1,9g, 13,87mmol) va 1H-tetrazol (1,55g, 20,72mmol) &
nhiét d6 phong vao dung dich duoc khudy chira epoxit C (5g, 13,8mmol) trong DMF
(15mL). Pun néng hdn hop phan img nay dén 65°C va khudy trong 16 gio. Tién trinh ciia
phan ung duogc kiém soat bing TLC. Pha loang hon hop phan (mg nay v6i H2O lam lanh
bing d4 (50mL) va chiét bang EtOAc (3x50mL). Rira 16p hitu co gdp lai bang HO (30mL)
va nuéc mudi (30mL) va lam khé trén NaySO4 khan dé thu duoc san phdm tho. Tinh ché
bang sic ky cot silica gel rura gidi bang 35% EtOAc/hexan tao ra hop chat S (1,0g,
2,31mmol, 17%) c6 dang xiro khong mau va rira giai bang 40% FEtOAc/hexan tao ra hop
chét R (2,7g, 6,24mmol, 45%) c6 dang chat ran mau tring nhat. 'H NMR (500MHz,
CDCls): & 8,73 (s, 1H), 8,62 (s, 1H), 7,93 (dd, J= 8,0, 2,0Hz, 1H), 7,46 (d, /= 8,0Hz, 1H),
7,31-7,28 (m, 1H), 6,78-6,73 (m, 1H), 6,70-6,66 (m, 1H), 5,60 (d, J = 14,5Hz, 1H), 5,14
(d, J=14,5Hz, 1H). Phd khdi (ESI): m/z 433 [M+H]".

Pun néng dung dich dugc khudy chira hop chit R (100mg, 0,23mmol), I-2 (38mg,
chét tho), diisopropyletylamin (DIEA; 0,07mL, 0,57mmol), tris(dibenzylideneaxeton)
dipaladi (0) (Pdx(dba)s; (11mg, 0,01 1mmol) va xantphos (13mg, 0,023mmol) trong toluen
(1ImL) ¢ 100°C trong 1 gi¢ trong cac diu kién song viba. Kiém soat tién trinh cta phan
ng nay bang phd khéi LC (dé x4c nhan bd sung thém). Loc hdn hgp phan Gmg nay qua
dém Celite®, va rira dém bing EtOAc (3x15mL). Rira dich loc bang H>O (50mL) va nudce
mudi (50mL), lam khb trén Na,SO4 khan va cd dudi ap sut giam dé tao ra chat tho. Tinh
ché bang sic ky 1ong cao ap diéu ché (HPLC) tao ra hop chit 15 (15mg, 0,03mmol, 11%)
c¢6 dang chit 1ong khong mau. 'H NMR (400MHz, CDCls): & 8,73 (s, 1 H), 8,38 (s, 1H),
7,65 (d, J = 8,0Hz, 1H), 7.48 (d, J = 8,0Hz, 1H), 7,42-7,28 (m, 4H), 6,79-6,67 (m, 2H),
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5,50 (d, J = 14,0Hz, 1H), 5,16 (d, J = 14,0Hz, 1H), 4,19 (s, 2H). Phd khéi (ESI): m/z 519
[M+H]*. HPLC: 98%.

Dun néng dung dich duge khudy chita hop chit S (300mg, 0,69mmol), hgp chat I-
2 (116mg, chét tho), DIEA (0,22mL, 1,7mmol), Pdx(dba)s (3 1mg, 0,03mmol) va xantphos
(39mg, 0,069mmol) trong toluen (3mL) & 100°C trong 1 gid trong céc diéu kién vi séng.
Kiém soat tién trinh ctia phan mg nay bang pho khdi LC. Loc hdn hop phan mg nay qua
dém Celite® va rira dém bang EtOAc (3x15mL). Rira dich loc bang H20 (50mL) va nude
mudi (50mL), 1am kho trén NaySO4 khan va c¢d duéi 4p suét giam dé tao ra chét tho. Tinh
ché bang HPLC diéu ché tao ra hop chét 16 (50mg, 0,09mmol, 14%) c6 dang chét long
khong mau. 'H NMR (500MHz, CDCls): 6 8,43 (s, 1H), 8,33 (s, 1H), 7,66 (dd, J= 8,5Hz,
2,0Hz, 1H), 7,46 (d, J = 8,5Hz, 2H), 7,41-7,33 (m, 4H), 6,81-6,78 (m, 1H), 6,71-6,68 (m,
1H), 5,82 (d, J= 14,5Hz, 1H), 5,36 (d, J = 14,5Hz, 1H), 4,19 (s, 2H). Phé khéi (ESI): 519
[M+H]". HPLC: 96%.

Céc phuong phap HPLC diéu ché dé tinh ché hop chét 15 va 16

Cot: Sunfire C-18 (250x19mm, 10p)

Pha dong: A) Axetonitril; B) dung dich nude 0,1% axit triflo axetic (TFA)
Tbc d6 dong: 15mL/phit

Thoi gian (phut)/%B: 0,01/55, 3/55, 20/45, 26/40, 26,1/0, 35/0

Vidu 17
0 F F 0 F F
N . N
F N A, nBull g N A -OH
M
B(OMe); Ol
F F
C o
F CN oh F
N F CN
3 l 1 H-tetrazol
HO : F NN
Cu(OAc), K,CO;, DMF
pyridin F
T
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\ :/ N
N F I\IT /@[
Z >0 F
17
F
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4-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)pyridin-3-
yl)oxy)-2-flobenzonitril (17)

B6 sung thém n-Buli (2,3M trong hexan; 86mL, 138mmol) ¢ -78°C vao dung dich
duoc khudy chira hop chét C (25,0g, 69,0mmol) trong Et:O (250mL). Sau khi dugc khudy
trong 45 phut, b6 sung thém dung dich chia trimetyl borat (15,6mL, 138mmol) trong EtO
(50mL) vao hdn hop phan {ing nay & -78°C, va tiép tuc khudy trong 30 phut nita. Lam 4m
hdn hop phan g nay dén nhiét ¢ phong va khuy trong 2 git. Him hdn hop phan ung
nay bang HOAc—H,O (theo ty 1& 1:2,5; 240mL), va tiép tuc khudy trong 1 gio nita & nhiét
o phong. Pidu chinh d6 pH dén ~14 bing dung dich 2N NaOH. Tach 16p hitu co hdn hop.
Lép dung dich nuéc duge diéu chinh dén do pH~6 bing dung dich IN HCI va chiét bing
CH:Cly (2x250mL). Rira céc 16p hitu co gop lai bang HO (250mL) va nuée mudi
(250mL), 1am kho trén Na>SO4 khan va ¢b dudi 4p suét giam dé tao ra hop chét O (1.2g,
3,67mmol, 66%) c6 dang chat rin mau nau. 'H NMR (500MHz, CD3OD): & 8,81 (s, 1H),
8,20 (d, J = 8,0Hz, 1H), 7,47 (d, J = 8,0Hz, 1H), 7,36-7,35 (m, 1H), 6,93-6,87 (m, 2H),
3,42 (d, J=5,5Hz, 1H), 2,99-2,98 (m, 1H). Phd khéi (ESI): m/z 328,1 [M+H]".

B6 sung thém axit (6-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-
yl)boronic (hop chit O; 500mg, 1,53mmol), Cu(OAc), (276mg, 1,53mmol), pyridin
(0,6mL, 7,65mmol), sang phéan t 4A dang bot vao dich huyén phu chua 2-flo-4-
hydroxybenzonitril (270mg, 1,99mmol) trong CH>Cl> (20mL), va khudy hdn hop phan ting
& nhiét do phong trong 16 gio trong moi treong khi oxy. Sau khi nguyén liéu ban dau tiéu
thu hét (kiém soat bang TLC), loc hdn hop phéan ting qua dém Celite® dé loai bo sang phan
tir, va rira dém bang CH,Cl, (2x25mL). Rita dich loc bang H>O (25mL) va nuée mudi
(25mL), lam khé trén Na;SO4 khan va co dudi ap sudt giam dé thu duge chét thd. Tinh ché
bing sic ky cot silica gel rira giai bang 30% EtOAc/hexan tao ra hop chét T (100mg, chit
tho) c6 dang xiro dac khong mau. (Luu y: tAt ca cc proton dic trung dugc phat hién trong
phé khéi '"H NMR.)

B6 sung thém 1an lugt 1 H-tetrazol (56mg, 0,8 1mmol) va K»COs (74mg, 0,53mmol)
& nhiét do phong trong moéi truong khi tro vao dung dich duoc khudy chira epoxit T
(120mg, thd) trong DMF khan (10mL). Lam néng tir tir hdn hop phan Ung tao thanh dén
65°C va khudy trong 16 gio. Sau khi tiéu thu hét hoan toan nguyén liéu ban dau (kiém soét
bing TLC), pha loang hdn hop phan tng nay v6i H>O lam lanh bang da (30mL) va chiét
bing EtOAc (2x30mL). Rira cac dich chiét hitu co gop lai bang H>0 (30mL) va nuée mubi
(30mL), 1am kho trén NaySO4 khan va cd dudi dp suét giam dé thu dugc chét thd. Tinh ché
bang sic ky cot silica gel rira giai bang 40% EtOAc/hexan tao ra hop chat 17 (25mg,
0,04mmol, 3% qua hai budc) c6 dang xiro dic khong mau. 'H NMR (500MHz, CDCl3): 3
8,73 (s, 1H), 8,26 (d, J = 2,0Hz, 1H), 7,69-7,66 (m, 2H), 7,50-7,47 (m, 2H), 7,04 (s, OH),
6,93-6,88 (m, 2H), 6,83-6,76 (m, 2H), 5,37 (d, J= 15,0Hz, 1H), 5,32 (d, J = 15,0Hz, 1H).
Phé khéi (ESI): m/z 487 [M-H]". HPLC: 98%.
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Céc hop chét 84 — 90 trong bang 1 dugc didu ché bang cach sir dung cac diéu kién
nhu trong quy trinh diéu ché hop chét 17 (vi du 17) tr chét trung gian D va céc phenol c6
ban trén thi trurong (xem nguyén liéu ban d4u trong bang 1) va céac azol c6 béan sén trén thi

truong.
Vidul8
F F
N HO N, Ho N F
N* N X CF;CF,SH N“ N N
N=/§ N N=/ |
F
Br  Na, DMF NN cr,
Fog F

18

2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((2,2,2-trifloetyl)thio) pyridin-2-
yl)propan-2-ol (18)

B6 sung thém timg phan natri kim loai (50mg, 2,17mmol) vao 2,2,2-trifloetanthiol
(0,17mL, 1,90mmol) & 0°C, va khudy hén hop trong 2 gi & nhiét do phong. B6 sung thém
dung dich chira hgp chit R (200mg, 0,46mmol) trong DMF (2,0mL) vao hdn hop néu trén
& 0°C. Lam néng tir tir hdn hop phén ung tao thanh dén 80°C va khudy trong 16 gio. Sau
khi tiéu thu hét nguyén liéu ban diu (kiém soat bing TLC), ham hdn hop phéan Gmg nay
bing H,0 lam lanh bing d4 (30mL) va chiét bang EtOAc (2x30mL). Rira céc 16p hitu co
g0p lai bang H>0 (30mL) va nudc mubi (30mL), lam khd trén Na;SOs4 khan va ¢6 dudi ap
suit giam dé thu dugc chit tho. Tinh ché bing HPLC diéu ché tao ra hop chét 18 (15mg,
0,032mmol, 6,94%) c6 dang chit ban ran. "H NMR (500MHz, CDCls): & 8,73 (s, 1H), 8,58
(s, 1H), 7,89-7,87 (m, 1H), 7,52 (d, J = 8,0Hz, 1H), 7,33-7,28 (m, 1H), 7,03 (s, OH), 6,78-
6,74 (m, 1H), 6,69-6,65 (m, 1H), 5,55 (d, J = 15,0Hz, 1H), 5,14 (d, J = 15,0Hz, 1H), 3,49
(q. J=9,5Hz, 2H). Phé khéi (ESI): m/z 468 [M+H]*. HPLC: 98%.

Céc phuong phap HPLC diéu ché dé tinh ché hop chat 18

Cot: Deltapak C-4 (300x19mm, 15p)

Pha dong: A) Axetonitril; B) 0,1% (dung dich nuéc) Axit triflo axetic (TFA)
Tbc do dong: 15mL/phut

Thoi gian (phut)/%B: 0,01/80, 4/80, 15/30, 20/30

Vidu 19
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Metyl-2-(6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl) propyl) pyridin-
3-yl)thio)axetat (91):

Bb sung thém xezi cacbonat (Cs2CO3; 752mg, 2,31mmol) vao dung dich dugc
khudy chtra metyl 2-mercaptoaxetat (206mg, 2,31mmol) trong THF (10mL), sau d6 bd
sung thém hop chit R (200mg, 0,46mmol) & nhiét do phong trong mdi trudng khi tro vao.
Pun néng hdn hgp phéan tmg nay dén 65 °C va khudy trong 48 gid. Sau khi tiéu thu hét
hoan toan nguyén liéu ban dau (kiém soat bang TLC), pha loang hdn hop phan img véi
EtOAc (100mL). Rira 16p hitu co bang dung dich bio hoa NaHCOj3 (50mL), nuGe (50mL)
va nuée mudi (50mL), 1am kho trén Na;SO4 khan va ¢b dudi 4p suét giam dé thu dugc chét
tho. Tinh ché bang sic ky cot silica gel (rira giai bang 45% EtOAc/c4c hexan) tao ra hgp
chét 91 (30mg, 0,06mmol, 14%). 'TH NMR (500MHz, CDCl3): & 8,75 (s, 1H), 8,50 (s, 1H),
7,80 (d, J = 8,0Hz, 1H), 7,47 (d, J = 8,0Hz, 1H), 7,34-7,27 (m, 2H), 6,78-6,73 (m, 1H),
6,69-6,66 (m, 1H), 5,58 (d, J = 14,0Hz, 1H), 5,10 (d, J = 14,0Hz, 1H), 3,74 (s, 2H), 3,70
(s, 3H). Phd khéi (ESI): m/z 458 [M+H]". HPLC: 93%.

Vidu 20

N\N
F o \/ \ cszoo3 ﬁ hetazol F HO
. M DlvlsoCF M cho3 DMF /@)%((j/
D
1-(5-((3-clo-5 -(triﬂometyl)pyridin-2-yl)0xy)pyridin-2-yl)-2-(2,4-diﬂophenyl)- 1,1-diflo-
3-(1H-tetrazol-1-yl)propan-2-ol (92)

B6 sung thém 2,3-diclo-5-(triflometyl)pyridin (0,117mL, 0,836mmol) trong lo nhé
25mL kho trong méi truong khi N> vao hén hop dugce khudy bang tir gdm 6-((2-(2,4-
diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-ol (D) (250mg, 0,836mmol) va xezi
cacbonat (272mg, 0,836mmol) trong DMSO khan (4,178mL). Khuéy hén hop phan tng
ndy & 55°C trong 1 gid, sau d6 pha lodng véi nude-nude da va dung dich 2N HCl va chiét
bang DCM (2 1an). Lam bay hoi c4c dich chiét hiru co gop lai va tinh ché can thd trén silic
oxit (ISCO, cot 40g, gradien dén 20% EtOAc/cac hexan trong 20 phiit) dé tao ra hop chat
U. Hiéu suit = 386mg (92 %) dau trong. [H NMR (400MHz, CDCI3) & 8,58 (s, 1H), 8,27
(d, J=1,0Hz, 1H), 8,04 (s, 1H), 7,62 (dd, J = 8.4, 2,1Hz, 1H), 7,58 (d, J = 8,5Hz, 1H),
7,40 (dd, J = 14,8, 8,0Hz, 1H), 6,90 - 6,82 (m, 1H), 6,77 (td, J= 9.3, 2,4Hz, 1H), 3,48 (d,
J=5,0Hz, 1H), 3,10 - 2,92 (m, 1H). IH-dwoc khtt ghép cap 19F NMR (376MHz, CDCI3)
5 -61,70 (s), -106,70 (d, J= 8,2Hz), -107,45 (dd, J= 48,4, 8,9Hz), -107,72 (d, J = 8,2Hz),
-108,41 (d, J=9,5Hz), -109,26 (dd, J= 17,7, 9,5Hz). Phd khdi (ESI): m/z 479,0 (M+H)™.

B6 sung thém kali cacbonat (206mg, 1,487mmol) trong lo nhé 25mL kho trong moi
truong khi N, vao hdn hop dugc khudy bang tr gém 3-clo-2-((6-((2-(2.4-
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diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-yl)oxy)-5-(triflometyl)pyridin (hop chit U)
(356mg, 0,744mmol) va 1 H-tetrazol (62,5mg, 0,892mmol) trong DMSO khan (3,718mL).
Khuay hén hop phan (g nay & 60°C qua dém, lam ngudi dén nhiét do phong va pha loang
v6i nude lam lanh bing da/dung dich 2N HCl va DCM va tach cac 16p trén thiét bi tach
pha. Chiét lai 16p dung dich nu6c bing DCM va 1am bay hoi cac dich chiét hitu co gp lai.
Tinh ché can thd trén silic oxit (ISCO, cot 40g, gradien dén 40% FEtOAc/cac hexan trong
20 phut) dé tao ra hop chit néu & d& muc nay. Hiéu suat = 119mg (27,7 %) thiy tinh mau
nau. IH NMR (400MHz, CDCI3) 6 8,76 (s, 1H), 8,50 (d, J =2,3Hz, 1H), 8,27 (dd, J = 2.1,
0,9Hz, 1H), 8,05 (d, ] = 2,0Hz, 1H), 7,74 - 7,63 (m, 2H), 7,34 (td, ] = 8,9, 6,4Hz, 1H), 7,21
(s, 1H), 6,83 - 6,72 (m, 1H), 6,72 - 6,64 (m, 1H), 5,64 (d, J = 14,3Hz, 1H), 5,13 (d,J =
14,1Hz, 1H). 1H-dugc khir ghép cap 19F NMR (376MHz, CDCI3) § -61,74 (s), -103,20
(d, T =15,0Hz), -103,72 - -104,09 (m), -107,86 (d, ] = 10,9Hz), -110,78 (d, J = 45,0Hz), -
111,48 (d, J = 45,0Hz). Phd khéi (ESI): m/z 549,1 (M+H)™.

Céc hop chét 93-101, 104-106, va 108-112 trong bang 1 duge diéu ché bang cach
st dung céac diéu kién nhu trong quy trinh didu ché hop chit 92 (vi du 20) tir chét trung
gian D va cac aryl halogenua c6 ban san trén thi truong (xem nguyén liéu ban dAu trong
bang 1) va céc azol c6 ban sin trén thi trudng.

Vidu 21

N N
NN 0 o.,,, HCl N 0
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(E)-6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl) pyridin-3-
yl)oxy)nicotinaldehyt O-metyl oxime (102)

B6 sung thém O-Metylhydroxylamin hydroclorua (21,13mg, 0,253mmol) trong 1o
nhoé 5mL trong méi truong khi N> vao hdn hop duge khudy bang tir gdom 6-((6-(2-(2,4-
diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)pyridin-3-yl)oxy)
nicotinaldehyt (hop chat 101) (60mg, 0,126mmol) trong EtOH khan (1,265mL). Khuiy
hdn hop phéan tng nay & nhiét d phong qua dém. Lam bay hoi hdn hop phan ting nay va
tinh ché can tho trén silic oxit (ISCO, cdt 12g, gradient dén 75% EtOAc/cac hexan trong
25 phat) dé tao ra hop chét néu & d& muc nay. Hiéu suit = 18mg (26,9 %) bot x6p mau
trang. IH NMR (400MHz, CDCI3) & 8,76 (s, 1H), 8,47 (d, J = 2,5Hz, 1H), 8,19 (d, J =
2,3Hz, 1H), 8,11 (dd, J= 8.7, 2,4Hz, 1H), 8,04 (s, 1H), 7,67 (dd, J= 8.7, 2,6Hz, 1H), 7,63
(d, J=8,8Hz, 1H), 7,45 (s, 1H), 7,36 (td, J= 8.8, 6,4Hz, 1H), 7,05 (d, /= 8,5Hz, 1H), 6,83
- 6,73 (m, 1H), 6,73 - 6,64 (m, 1H), 5,63 (d, J = 14,3Hz, 1H), 5,10 (d, J = 14,3Hz, 1H),
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3,99 (s, 3H). 1H-dugc khir ghép cap 19F NMR (376MHz, CDCI3) & -103,20 (d, J =
17,7Hz), -103,89 (ddd, J = 31,3, 21,1, 13,6Hz), -108,11 (d, J = 9,5Hz), -110,21 (d, J =
45,0Hz), -110,90 (d, J = 45,0Hz). Phd khéi (ESI): m/z 504,2 (M+H)™.

Hop chit 103 trong bang 1 dugc didu ché bang cach st dung céc diéu kién nhu trong
quy trinh diéu ché hop chét 102 (vi du 21) tir hop chit 101 va O-benzylhydroxylamin ¢6
ban sin trén thi truong (xem nguyén liéu ban dau trong bang 1).

Vidu 22
N’N\>
N-N
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e Foy O ) Y
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\( 2 N..N\\N . SN SN
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—_—
K2CO3 FF W
DMSO F N
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2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)pyridin-3-
yl)oxy)thiazol-5-cacbonitril (107)

Pun néng hén hop duogc khudy bang tir gébm 6-((2-(2,4-diflophenyl)oxiran-2-
yl)diflometyl)pyridin-3-ol (hop chdt D) (550mg, 1,838mmol) va diisopropylamoni
tetrazol-1-ide (630mg, 3,68mmol) trong DMSO khan (6,127mL) trong lo nhé 25mL kho
trong moi treong khi N2 ¢ 70°C qua dém. Lam ngudi hén hop phan tng thd dén nhiét do
phong, loc, va tinh ché trén silic oxit (ISCO, cot 40g, gradient dén 70% EtOAc/cac hexan
trong 20 phut) thanh hop chit V. Hiéu sudt = 52mg (3,83 %) diu mau nau. 1H NMR
(300MHz, CDCI3) 6 8,76 (s, 1H), 8,13 (d, J= 3,0Hz, 1H), 7,93 (s, 1H), 7,41 (d, J= 8,9Hz,
1H), 7,34 (dd, J= 8.9, 2,3Hz, 1H), 7,22 (dd, J = 8,7, 2,8Hz, 1H), 6,78 - 6,70 (m, 1H), 6,69
- 6,63 (m, 1H), 5,56 (d, J = 14,2Hz, 1H), 5,06 (d, J = 15,5Hz, 1H). Phé khdi (ESI): m/z
370,1 (M+H)™.

B6 sung thém kali cacbonat (18,71mg, 0,135mmol) trong lo nh6 25mL kho trong
méi trudng khi N> vao hén hgp duoc khudy bang tir gdm 2-clothiazol-5-cacbonitril
(14,68mg, 0,102mmol) va 6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-
yl)propyl)pyridin-3-ol (hgp chéit V) (25mg, 0,068mmol) trong DMSO khan (1mL). Khuiy
hdn hop phan ting nay & nhiét d6 phong trong 4 giv, sau d6 pha lodng v6i DCM va rira
bing dung dich 2N HCVnu6c. Lam bay hoi dich chiét hitu co va tinh ché trén silic oxit
(ISCO, cot 12g, gradien dén 50% EtOAc/cac hexan trong 15 phit) dé tao ra hop chét néu

& d& muc nay. Hiéu sudt = 18mg (52,9 %) bot xbp mau vang tring. IH NMR (400MHz,
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CDCI3) & 8,75 (s, 1H), 8,63 (d, J= 2,5Hz, 1H), 7,92 (dd, J= 8.8, 2,8Hz, 1H), 775 (s, 1H),
7,68 (d, J= 8,5Hz, 1H), 7,34 (td, J = 8,9, 6,4Hz, 1H), 6,90 (s, 1H), 6,82 - 6,73 (m, 1H),
6,73 - 6,64 (m, 1H), 5,59 (d, J=14,3Hz, 1H), 5,16 (d, J = 15,3Hz, 1H). lH-dugc khr ghép
cap 19F NMR (376MHz, CDCI3) §-103,63 (d, J= 16,3Hz), -104,07 (dd, J= 56,5, 10,2Hz),
-104,33 (d, J = 16,3Hz), -107,58 (t, J = 6,8Hz), -110,27 (d, J = 39,5Hz), -110,97 (d, J =
40,9Hz). Phé khéi (ESI): m/z 478,1 M+H)™.

Vidu 23

T g e

nhiét d§ trong phong

Deoxo Fluor® Qk@ 1H tetraz le %©
CH,Cly, 0 C it KzCOs
DMSO, 60 °C

1-(5-(2,2-diflo-2-phenyletoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-
1-yl)propan-2-ol (119)

B6 sung thém K>COs (50,8mg, 0,368mmol) trong 1o nhd 10mL trong moi trudong
khi vao hdn hop duoc khudy bing tir gébm 6-((2-(2,4-diflophenyl)oxiran-2-
yl)diflometyl)pyridin-3-ol (100mg, 0,334mmol, hop chit D), va 2-brom-1-phenyletanon
(100mg, 0,50 1l mmol) trong axeton khan (1671pl). Khuéy hdn hgp phan (g nay & nhiét do
phong trong 3 ngay. Khi phan ung két thiic, loai bo céc chit dé bay hoi trong dong khi nhe
N,. Hp thu cin tao thanh trong hdn hop gdm CH>Cls va H20 va chiét ba 1an bang CH2Clo.
Lam khé céc 16p hitu co gop lai bing cach cho qua thiét bi tich pha, loai bé cac chat dé
bay hoi trong dong khi nhe Ny, tai 1én dém SiO2 va tinh ché (ISCO, 12g Si0, 5-25% etyl
axetat dén cac hexan trong 10 phut, 25% trong 5 phit) dé tao ra hop chat W. Hi¢u suit =
144mg (98 %) diu khong mau bi hoa rin khi dé yén. 'H NMR (400MHz, CDCl3) & 8,39
(d, J=2,9Hz, 1H), 7,98 (dd, J = 5,2, 3,3Hz, 2H), 7,71 - 7,62 (m, 1H), 7,54 (t, J = 7,7Hz,
2H), 7,40 (d, J = 8,7Hz, 1H), 7,39 - 7,33 (m, 1H), 7,20 (dd, J = 8,7, 2,9Hz, 1H), 6,83 (ddd,
J=11,2, 5,6, 1,7Hz, 1H), 6,78 - 6,69 (m, 1H), 5,39 (s, 2H), 3,42 (d, J= 5,1Hz, 1H), 3,00 -
2,93 (m, 1H). 'H dugc khtt ghép cip -'°F NMR (376MHz, CDCls) 6 -106,90 (dd, J=256,8,
8,4Hz, 1F),-107,41 --108,36 (m, 2F),-109,33 (q, /= 8,3Hz, 1F). Phé khdi (ESI): m/z duoc
tinh toan ddi v&i C22H1sF4NOs: 417,353; tim thiy: 418,8 (M+H)", 416,4 (M-H)-.

Bé sung thém Deoxo-Fluor® 50% trong toluen (284ul, 0,772mmol) trong lo nhéd
20mL trong mdi truong khi N> vao hén hgp dugc khudy bang tir gom 2-((6-((2-(2,4-
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diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-yl)oxy)-1-phenyletanon (140mg,
0,335mmol, hop chét W) trong CH2Cl, khan (1677pl). Khudy hén hop phan Gmg nay ¢ 0°C
trong 30 phit, sau d6 dé lam 4m dén nhiét do phong va khudy qua dém. Ham phan tmg
bang cach nhé giot dung dich bao hoa NaHCO3 (quan sat thiy khi thoat ra). Chiét 16p nuéc
ba 1an biang CH>Clp, Lam kho c4c 16p hitu co gdp lai béng céach cho qua thiét b tach pha
va loai bo céc chat d& bay hoi bang cach bay hoi quay. Tai cdn tao thanh 1én dém SiO2 va
tinh ché ( ISCO, 12g SiO», 0-20% etyl axetat dén cac hexan trong 10 phut, 20% trong 3
phiit, bién dbi thanh 60% trong 3 phut) dé tao ra hop chat X. Hiéu sudt = 81mg (55,0 %)
dau khong mau. 'H NMR (400MHz, CDCl3) § 8,32 (d, J=2,8Hz, 1H), 7,63 - 7,44 (m, SH),
7,43 - 7,32 (m, 2H), 7,20 (dd, J= 8,7, 2,9Hz, 1H), 6,87 - 6,79 (m, 1H), 6,73 (ddd, J= 9.8,
9,0, 2,5Hz, 1H), 4,44 (t, J=11,9Hz, 2H), 3,41 (d, J= 5,1Hz, 1H), 2,99 - 2,92 (m, 1H). 'H
duoc khir ghép cap -'°F NMR (376MHz, CDCls) & -104,01 (s, 2F), -106,92 (dd, J = 256,9,
8,4Hz, 1F),-107,46 - -108,33 (m, 2F),-109,36 (q, J= 8,5Hz, 1F). Phé khéi (ESI): m/z dugc
tinh toan ddi v6i CoaHisFsNO2: 439,350; tim thiy: 440,9 (M+H)*.

B6 sung thém K>COs (28,0mg, 0,203mmol) trong lo nhé 20mL trong mdi truong
khi N2 vao hdn hop dugc khuiy bang tir gdbm 5-(2,2-diflo-2-phenyletoxy)-2-((2-(2,4-
diflophenyl)oxiran-2-yl)diflometyl)pyridin (81mg, 0,184mmol, hop chit X), va 1H-
tetrazol (19,37mg, 0,27 7mmol) trong DMSO khan (1229pl). Khuéy hdn hop phan ting nay
& 60°C qua dém. Lam ngudi phan Gng dén nhiét do phong, pha loang v6i CH2Cla va do
vao phéu tach chira dung dich nudc bao hoa NH4Cl. Rira 16p hitu co va sau d6 16p dung
dich nuéc duge chiét lai hai 13n bing CHa2Cly. Sau dé, rira céc 16p hitu co gop lai ba lan
bing nuée va 1am kho bing céch cho qua thiét bi tich pha. Loai bé cac chat d& bay hoi
bing céch bay hoi quay va tai cin tao thanh 1én dém SiO; va tinh ché ( ISCO, 12g SiO,,
20-60% etyl axetat dén cac hexan trong 7 phut, sau d6 trong 7 phut & 60%) dé tao ra hop
chit 119 néu & d& muc nay. Hiéu sudt = 56mg (59,6 %) dau nhét mau vang nhat. '"H NMR
(400MHz, CDCls) & 8,74 (s, 1H), 8,21 (d, J = 2,8Hz, 1H), 7,57 - 7.45 (m, 6H), 7,41 (s,
1H), 7,33 - 7.24 (m, 2H), 6,80 - 6,70 (m, 1H), 6,70 - 6,62 (m, 1H), 5,58 (d, J = 14,3Hz,
1H), 5,07 (d, J = 15,1Hz, 1H), 4,42 (t, J = 11,9Hz, 2H). 'H dugc khi ghép cap -'F NMR
(376MHz, CDCl3) & -102,97 (dd, J = 261,4, 15,2Hz, 1F), -103,88 (ddd, J = 43,5, 14,9,
9,8Hz, 1F), -104,07 (s, 2F), -108,15 (d, J = 9,7Hz, 1F), -110,87 (dd, J = 261.4, 43,2Hz,
1F). Phé khéi (ESI): m/z duge tinh todn ddi v6i CosHi7FsNsO2: 509,404; tim thdy: 510,2
(M+H)*, 508,6 (M-H)".

Céc hop chét 120-122 trong bang 1 dugc didu ché bang cach sir dung cac diéu kién
nhu trong quy trinh diéu ché hop chit 119 (vi du 23) tur chét trung gian D va céc a-halo
keton c6 ban san trén thi truong (xem nguyén liéu ban dau trong bang 1) va céc azol ¢6
béan sin trén thi truong.

Vidu 24
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OH
F o = ©
o |
NaBH4 N
F F
MeOH, 0 °C F
Y
NN
LN F
H K,CO )
Deoxo Fluor® N 2 U3 F HO = [
||/ N X
CHZCIZ N-N DMSO, 60 °C N
F FF 123

2-(2,4-diflophenyl)-1,1-diflo-1-(5-(2-flo-2-phenyletoxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (hop chét 123)

B6 sung thém NaBH; (5,35mg, 0,141mmol) trong 1o nhé 20mL trong mdi trudng
khi N> vao hdén hop duoc khudy bang tir gébm 2-((6-((2-(2,4-diflophenyl)oxiran-2-
yl)diflometyl)pyridin-3-yl)oxy)-1-phenyletanon (59mg, 0,141mmol, hop chat W) trong
metanol (1,5mL) va CH2Cl2 (1mL). Khudy hén hop phan ting nay & 0°C trong 10 phut, tai
thoi diém d6, ham phan tng bing nuée va dung dich NH4CI bao hoa, sau d6 dé lam 4m
dén nhiét do phong. Chiét hdn hop phan ting ba 1an bang Et;O. Lam kho céc 16p hitu co
20p lai bing cach cho qua thiét b tach pha v loai bo cac chat dé bay hoi bang cach bay
hoi quay. Tai hon hop phan tng tho 1én dém SiO; va tinh ché (ISCO, 4g Si0s, 15-35% etyl
axetat dén céc hexan trong 5 phut, 5 phut & 35%) dé tao ra hop chit Y 14 hdn hop céc chit
ddng phan khong d6i quang theo ty 1¢ 1:1. Hiéu suit = 49mg (83 %) diu khong mau. 'H
NMR (400MHz, CDCls) & 8,35 (s, 1H), 7,50 - 7,32 (m, 7H), 7,20 (dd, J = 8,7, 2,8Hz, 1H),
6,83 (td, J= 8,3, 2,3Hz, 1H), 6,73 (td, J= 9,4, 2,5Hz, 1H), 5,16 (dd, J= 7.9, 3,3Hz, 1H),
4,19 - 4,08 (m, 2H), 3,42 (d, J = 5,1Hz, 1H), 2,99 - 2,93 (m, 1H). 'H dugc khir ghép cip -
9F NMR (376MHz, CDCl3) 6 -106,58 - -107,45 (m, 1F), -107,52 - -108,38 (m, 2F), -
109,38 (p, J = 8,3Hz, 1F). Phd khébi (ESI): m/z dugc tinh toan dbi véi CaoHi7FaNOs:
419,369; tim thay: 420,2 (M+H)".

B6 sung thém Deoxo-Fluor® (86ul, 0,234mmol) trong lo nhé 20mL trong mdi
truong khi N2 vao hén hop duoc khudy bang tir gdm 2-((6-((2-(2,4-diflophenyl)oxiran-2-
yl)diflometyl)pyridin-3-yl)oxy)-1-phenyletanol (49mg, 0,117mmol, hop chit Y) trong
CH:Cl, khan (1168ul). Khudy hdn hop phan Gng ndy & nhiét do phong trong 1,5 gio, tai
thoi diém d6 ham phan tng bang cach nhé giot dung dich bdo hoa NaHCO; vao (quan sét
thdy khi thoat ra). Chiét hdn hgp phan tmg ba lan bang CH>Clo. Lam khd céc 16p hitu co
g0p lai bang cach cho qua thiét bi tach pha, sau d6 loai bo cac chét d& bay hoi bang cach
bay hoi quay. Tai cdn tao thanh 1én dém SiO2 va tinh ché (ISCO, 4g Si0», 5-20% etyl axetat
dén cac hexan trong 8 phut, 20% trong 4 phut) dé tao ra hop chét Z 1a hdn hop céc chat
ddng phan khong dbi quang theo ty 1¢ 1:1. Hiéu suat = 39mg (79 %) dau khong mau. 'H
NMR (400MHz, CDCls) & 8,37 (d, J=2,8Hz, 1H), 7,49 - 7,32 (m, 7H), 7,22 (dd, J= 8.7,
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2.9Hz, 1H), 6,83 (td, J = 8,3, 2,2Hz, 1H), 6,77 - 6,70 (m, 1H), 5,85 (ddd, J = 48,1, 7.8,
2,7Hz, 1H), 4,46 - 4,17 (m, 2H), 3,43 (dd, J = 5,1, 2,3Hz, 1H), 3,01 - 2,92 (m, 1H). 'H
duoc khir ghép cap -'°F NMR (376MHz, CDCl3) & -106,60 - -107,40 (m, 1F), -107,48 - -
108,39 (m, 2F), -109,36 (dg, J = 11,9, 8,4Hz, 1F), -183,74 (d, J = 5,4Hz, 1F). Phd khéi
(ESI): m/z dugc tinh toan di v6i CaaHisFsNOa: 421,360; tim théy: 422,1 (M+H)".

B6 sung thém K>COs (24,27mg, 0,176mmol) trong lo nhé 15mL trong moi trudng
khi N> vao hdn hop dugc khudy bing tir gdm 2-((2-(2,4-diflophenyl)oxiran-2-
yl)diflometyl)-5-(2-flo-2-phenyletoxy)pyridin (37mg, 0,088mmol, hop chat 7), va 1H-
tetrazol (12,30mg, 0,176mmol) trong DMSO khan (878pl). Khu4y hdn hop phan tng nay
& 60°C trong 3 ngay. Pé lam ngudi hdn hop phén tmg nay xubng nhiét 6 phong, sau d6
pha long v&i nuée va chiét 3 1an bang CH,Cl,, 1am kh cac 16p hitu co gp lai bang cach
cho qua thiét bi tach pha va loai bo cac chét d& bay hoi bang cach lam bay hoi quay. Téi
cin tao thanh 1én dém SiO; va tinh ché (ISCO, 4g SiO2, 20-60% etyl axetat dén cac hexan
trong 6 phut, 60% trong 3 phut) dé tao ra hop chit 123 néu & d& muc nay 1a hdn hop cac
chét ddng phan khong ddi quang theo ty 1¢ 1:1. Hiéu sudt = 28mg (64,9 %) chét ran x6p
mau tring. 'H NMR (400MHz, CDCl5) & 8,75 (s, 1H), 8,24 (t, J=2,8Hz, 1H), 7,54 (d, J =
4,0Hz, 1H), 7,51 (d, J = 8,8Hz, 1H), 7,48 - 7,38 (m, 5H), 7,35 - 7,24 (m, 2H), 6,79 - 6,71
(m, 1H), 6,66 (ddd, J=9,0, 5,1, 2,0Hz, 1H), 5,83 (ddt, J=48,1, 7,7, 2,4Hz, 1H), 5,58 (dd,
J=143, 3,1Hz, 1H), 5,12 - 5,04 (m, 1H), 4,36 (dddd, /= 17,6, 11,0, 7.8, 5,4Hz, 1H), 4,24
(dddd, J=28,1, 11,0, 2,7, 1,3Hz, 1H). 'H dugc khir ghép cdp -'°F NMR (376MHz, CDCls)
§-103,02 (ddd, J=261,2, 15,2, 10,0Hz, 1F), -103,62 - -104,04 (m, 1F), -108,26 (dd, J= 9,6,
4,2Hz, 1F), -110,69 (ddd, J/=261,2, 42,8, 11,9Hz, 1F), -183,73 (s, 1F). Phé khéi (ESI): m/z
duoc tinh todn ddi v6i CosHisFsNsOa: 491,413; tim thay: 493,2 (M+H)*, 491,2 (M-H)-.

Hop chit 124 trong bang 1 dugc diéu ché bang cach sir dung cac diéu kién nhu trong
quy trinh diéu ché hop chét 123 (vi du 24) tir D va 2-brom-1-(4-diflometoxy)phenyl)etanon
¢6 ban san trén thi truong (xem nguyén liéu ban dau trong bang 1).

Céc phuong phap HPLC

Cac mo ta phuong phap A

Cot: Aquity BEH C-18 (50x2,1mm, 1,7n)

Pha dong: A) Axetonitril; B) 0,025% (dung dich nuéc) axit triflo axetic (TFA)
Tbc d6 dong: 0,50mL/phut

Thoi gian (phut)/%B: 0,01/90, 0,5/90, 3/10, 6/10

M0 ta phuong phap B:

Cot: Eclipse XDB C-18 (150x4,6mm, 5,0p)

Pha dong: A) Axetonitril; B) SmM axit axetic

Tbc @6 dong: 1,0mL/phut

Thoi gian (phut)/%B: 0,01/80, 2/80, 15/10, 15,01/dung
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M0 ta phuong phap C:

Cot: Eclipse XDB C-18 (150x4,6mm, 5,0p)

Pha dong: A) Axetonitril; B) SmM NH4OAc

Téc d6 dong: 1,0mL/phit

Thoi gian (phut)/%B: 0,01/80, 3/80, 10/10, 20/10

M0 ta phuong phéap D:

Cot: Develosil ODS-HG-3 (50x4,6mm)

Pha dong: A) Axetonitril; B) 10mM NH4OAc
Téc d6 dong: 1,0mL/phut

Thoi gian (phut)/%B: 0,01/90, 1/90, 4/10, 10/10

M5 ta phuong phéap E:

Cot: X-Bridge, Cis, 3,5um, 4,6x75mm

Pha dong: A) 0,1% TFA trong axetonitril; B) 0,1% dung dich nu6e TFA trong H2O
Tbc do dong: 0,8mL/phut

Thoi gian (phut)/%B: 0/98, 2,2/55, 3,0/10, 7,5/10, 7,8/98

M0 ta phuong phép F:

Cot: Acquity UPLC™ BEH, Cis, 1,7um, 2,1x50mm

Pha dong: A) 0,1% TFA trong axetonitril; B) 0,1% dung dich TFA trong H,O
Téc d6 dong: 0,4mL/phut

F(1) Thoi gian (phat)/%B: 0/100, 1,8/100, 3,8/25, 4,5/5, 6/5, 6,01/100

F(2) Thoi gian (phut)/%B: 0/95, 1/95, 3/20, 6/20, 6,01/95

M0 ta phuong phap G:

Cot: Acquity UPLC™ BEH, C18, 1,7um, 2,1x30mm

Pha dong: A) 0,03% dung dich nuéc AcOH; B) 0,03% AcOH trong axetonitril
Téc d6 dong: 1,3mL/phut

Thoi gian (phut)/%B: gradien tir 0/5 dén 0,8/95 gitr dén 1,5/95

M0 ta phuong phéap H:
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Cot: Symmetry, C-18, 3,5um, 4,6x50mm

Pha dong: A) Axetonitril; B) 0,1% dung dich nu6éc TFA trong H,O
Tbc d6 dong: 0,8mL/phut

Thoi gian (phut)/%B: 0/98, 2/98, 4/10, 6/10, 6,5/2, 8/2, 8,01/98

MGo ta phuong phép I:

Cot: X-Bridge, Cis, 3,5um, 4,6x75mm

Pha dong: A) Axetonitril; B) 5Smm NH4OAc

Tbc d6 dong: 0,8mL/phut

I(1) Thoi gian (phut)/%B: 0/100, 2/55, 2,8/5, 6,8/5, 7,5/100
I(2) Thoi gian (pht)/%B: 0/98, 1,5/98, 3/10, 7/10, 8,01/98

M0 ta phuong phép J:

Cot: Sunfire™ C18 OBD™ 5um c0t 4,5x50mm

Pha dong: A) 0,1% AcOH, 5% MeCN trong H>O B) 0,1% AcOH trong MeCN
Tbc d6 dong: 3,0mL/phit

I(1) Thoi gian (phat)/%B: 0/5, 5/95

Béng 1: CAu tric ctia cac hop chét vi du

Hop

£, & Cau truc Nguyén li¢u ban dau
chat so

N mofF
NN N F
N=/ |
1 E N~ Oﬁ Xem vidu 1
Cl
F

F F
NN A ; Xem vi du 2 va 1-
5 N=/ I\|I P (brommetyl)-2,4-’
diflobenzen (hop chat I-
F 1, vi du 13)
F
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50 N=g N 3-(brommetyl)-4-
flobenzonitril
CN
N moFF (3,5-diflopyridin-2-
1\\1’/ ‘N N . yl)metyl 4-
N=/ ' metylbenzensulfonat
60 F N~ 0 X )
I\} P (hop chat I-5, vi du 13)
F tr (3,5-diflopyridin-2-
F yl)metanol
F F
N
NN HO ~ 6-(brommetyl) ’
61 N=/ N nicotinonitril (hop chit
" Y Y I-4, vi du 13) tir 6-
N ~ . .
1 CN metylnicotinonitril
C
F F
N’”N\N HO N 6-(brommetyl)
. \=Np N X « nicotinonitril (hop chét
| I-4, vi du 13) tr 6-
N~ . .
1 CN metylnicotinonitril
C
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Hop

g Chu trac Nguyén liéu ban dau
chat so
N HO Ve
N° N N
N=/ |
63 F N~ O/\ 1-brombut-2-yne
Cl
Ao i
N
- o
64 F N~ O/\ 1-brombut-2-yne
Cl
N HO F F
NN N
65 N=/ I\II A CN 2-flo-5-(hydroxymetyl)
ﬁ benzonitril
F
F
N HO F F
N\; ,N N
66 =N E N CN 2-ﬂ0-5-(hydrc.>x?fmetyl)
ﬁ benzonitril
F
F
N_  HO e
N N N F
N=/ |
67 F N~ o/\©/CN 2-flo-3-metylbenzonitril
F
N HO F F
N\\ N N -
68 “NF N~ o/\©/CN 2-flo-3-metylbenzonitril
F
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Hop

chit s6 CAu tric Nguyén li¢u ban dau
N HO F F
NN N
N=/g N
69 = o/ﬁ/ 1-brom-2-metylpropan
Cl
N/,N\N Ho 1y
=y o
70 F N~ O/Y 1-brom-2-metylpropan
Cl
N moif
N° N N ,
N=/ I\|I o 2,2,2-trifloetyl
71 0" CF, .
triflometansulfonat
Cl
N HO e
N’ N SN
o \=Ng PN 2,2,2-trifloetyl
o Ch triflometansulfonat
Cl
N HOOF
NN N
N_JF N. 5-formylthiophen-2-
73 07 N\F ..
S/ cacbonitril
F CN
N HO F F
N” N
) X
24 SN P 5-formylthiophen-2-
= o, o
© $_/ cacbonitril
F CN
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. , C"\ tru N A l-A b d)\
chit s6 au truc guyén liéu ban dau
F F
N HO
N O s . .
75 N=F N Ao Axit (4-(triflometyl)
phenyl)boronic
F
F F
N HO
N” N N OCF; | |
76 N:/F NN Axit (4-(triflometoxy)
phenyl) boronic
F
N_  HO iy
N D .
77 N=F N Ao . Axit (3-flophenyl)
boronic
F
N Ho'yt
N B .
78 N=F N AN N Axit (3-xyanophenyl)
boronic
F
F F
N_ HO
N° N N CN |
79 N=/ N A, Axit (4-xyanophenyl)
boronic
Cl
F F
N
N” N 3 N CN
80 \:NF 1\} o /©/ Axit (4-xyanophenyl)

Cl

boronic
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chét s6 Céu triic Nguyén liéu ban dau
F F
N HO
1\\1/ N S CN
81 N=/ F I\|I P Axit (4-xyano-3-
© F flophenyl)boronic
Cl
F F
N
N” \N HQ CN
\—x o -
2o —Npg N, 5 . Axit (4-xyano-3-
flophenyl)boronic
Cl
N _Ho'
N~ N ' AN
03 =N N 4-(brommetyl)
m benzonitril
CN
F
N, HO e
NN N
N=/ |
84 F N~ 0] Cl 3—clophen01
F
N HO F F
NN N
W= L
85 F NN o~ 3-metoxyphenol
F
N HO BE
N” N N F
v, LK
86 F NN F 3,4-diflophenol
F
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Hop

P CAu trac Nguyén liéu ban dau
chat so &
N O F F
I\\I N AN O
N=/ |
87 F N Ao 4-metoxyphenol
F
N HOL F
NN N
N=/ |
88 F N Ao 2-flophenol
F
F F
N HO
R [ -
%9 N='§ NP 3-flo-4-
© hydroxybenzonitril
F ydroxybenzonitri
F
F F
N HO
N” N S CN
— |
90 N N 3-flo-4-
© hydroxybenzonitril
F ~ hydroxybenzonitr1
F
N, HO FF
NNﬁ | AN
91 F N~ S/ﬁ(o\ Xem vi du 19
O
F
N po E F
NN Y N s
92 N=F NP0 Vi du 20
Cl
F

-94-




31799

Hop I A 1ia A
chéit sé Cau truc Nguyén liéu ban dau
93 N HOEF ON 6-flonicotinonitril
e eou ey
N F N~ o =
F
N Ho E F
N* N NS CFs
\
(@) . ‘4.
(triflometyl)pyridin
F
N, _HOET Cl
e SR
95 N=F N Ao 5-clo-2-flopyridin
F
N HO E F
N™ N I A | SN
i\1=/ F N A = T .
96 ¢} CN 4-brom-picolinonitril
F
N Ho E F
NT N o N/ﬁ
=/ L2 Py
97 N="F N# O/‘\ N 2-brompyrimidin
F
R > I\{ﬁ
98 N=F N Ao N 2-brom-5-clopyrimidin
F
N Ho E F
NN Y N Br
99 N="F N Ao 5-brom-2-clopyrimidin
F
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chét s6 Chu tric Nguyén lidu ban dau
N, Ho F F
N° N o |N\\|/CN .
100 N= g N g e N 5-brompyrimidin-2-
cacbonitril
F
H
N HO F F (':
I\{/, \N | AN )I\IO/ %O
101 N=/ g N AN 6-flonicotinaldehyt
F
H
N HO F F I
N” N N )NO/C\\N/OMG
102 N=/f NG ~F vi du 21
F
F F i
N _HQ s
NN NN C\N,OCHzPh N
103 N__JF N o L O-benzyl hydroxylamin
hydroclorua
F
N Ho F _F
N NN CF,
104 N=/ ¢ N L 2,3-diflo-5-
; (triflometyl)pyridin
F
N mo E _F
NN S N’“j/CF3
105 N:/ F N__~ O)l\N/ 2-clo-5-
(triflometyl)pyrimidin
F
N HO F F
N N | N N Br
N=/
106 N=F NN 5-brom-2-flopyridin
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lll{::p £ Céu trac Nguyén liéu ban dau
chat SO
N o F_F
20 N
107 N="F NF N8 Vi du 22
F
N Ho F F
I‘{’_‘,N Y ]
108 N="F N N0 SN 2-floquinolin
F
Cl
N, HQE/F N/Q
N N X
109 N= N 5 P 2.5-diclobenzo[d]thiazol
F
N, HOKEF Cl
N° N | /Iﬁ\
110 N= NF N8 2,6-diclobenzo[d]thiazol
F
N HO F F
NN N N CF; |
11 N= g N2 A 5-flo-2-(triflometyl)
pyridin
F
N Ho F _F
1\{/’_/N | N | N CN
112 N="F NN~ N 5-flopicolinonitril
F
N o F F
N* N B
113 N=/ ¢ N N 5-010-2-' .
NN (clometyl)pyridin
F
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H . .
h é(ilz 5 Cau tric Nguyén li¢u ban dau
c
N Ho F F
N" N P
114 N=/F N~ o ‘ A (ClO-metyl)-S-
N~ (triflometyl)pyridin
CF;
F
N Ho F _F
N" N P
115 N=/p NN | N 5-(clo-metyl)-2-
z triflometyl)pyridi
NZCE, (triflometyl)pyridin
F
N oF F
N* N N
116 N=/ NN l N 2-clo-5-
P lometyl)pyridi
Nl (clometyl)pyridin
F
N wo E F
NN |
117 N=/F Nz 0 N Cl 2-clo-4-
| _N (clometyl)pyridin
F
N o E_F
N 'N A
=/
118 N=F NP0 | 4-(clometyl)pyridin
_N
F
N po E F
I\I/_\/N P
119 NT Ry Mo Vi du 23
F F
F
N, HOEF OCF,H
NN = 2-brom-1-(4-
N=/ F = :
120 diflometoxy)
phenyl)etanon
F
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Hop - N 3
Lz Cau trlc Nguyén liéu ban dau
chat so
N, HOEF CN
N'N o
191 N=/ ¢ NN 4-(2-bromaxetyl)
FF benzonitril
F
N, HOFEF cl
N° N S
122 N= g NN 2-brom-1-(4-
FF clophenyl)etanon
F
N Ho F_F
N_N [
123 N=F N0 Vi du 24
F
F
N, HOFRF OCF,H
N __}J 7 2-brom-1-(4-
124 N='F N0 diflometoxy)
F phenyl)etanon
F
Bang 2. Dir liéu phéan tich d6i v6i cac hop chét vi du trong Bang 1
C Thoi gian luu Phé khdi (ESI)
Hop chat so Ph hap HPLC
op chdt 50 Hong phap HPLC (phit) (M-+H)
1 A 2,85 512,1
2 A 2,68 496,2
3 A 2,76 478,2
4 A 2,81 494,1
5 A 2,45 471,1
6 A 2,65 464,1
7 A 2,8 480,1
8 A 2,18 382,0 (M-1)
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Hop chit s6 Phuong phap HPLC E;E (%i?;hlﬁutl)l Phé(thiiH(fSI)

9 A 2,46 485.0

10 A 251 503.0

11 A 2.63 4447

12 A 2,42 4521

13 C 10,82 496,1

14 A 2.36 396.0

15 A 2.55 519.0

16 A 2,67 5194

17 A 2.49 4877 (M-1)
18 A 2.46 4688

19 A 2.65 4785

20 A 2,79 558.1

21 A 2.89 544.1

22 A 2,83 5282

23 A 2,68 496,1

24 A 2,88 546,2

25 A 2,79 558,0

26 A 2.82 528,0

27 A 2.83 512.1

28 A 2,66 4962

. D 4,16 409,0

30 A 2,65 458 (M-1)
31 A 2,76 460,0

32 A 2,41 420,5 (M-1)
33 A 2.51 4225

34 A 2,64 490,7

33 A 2,68 494.0 (M-1)
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Hop chdt s | Phuong phap HPLC ;};‘; Cgi?;‘hlﬁ‘i‘)l Ph@(thiiH(;ESI)
36 A 2.78 496,0
37 A 1,81 461,0
38 A 1,88 461,0
39 A 2,5 4240
"0 A 2,6 424,0
H A 2,62 488 (M-1)
42 C 11,51 412,0
43 C 12,18 426,0
44 C 10,74 495,
43 C 10,64 4954
46 C 10,75 478.0
47 A 2.54 4662
48 A 2,63 4663
49 A 2.55 4660
50 B 7,75 4863
>l B 8,01 486.4
52 A 2,51 4853
>3 A 2.6 485.4
> C 10,95 439,7 (M-1)
>3 B 8.45 501,0
56 B 8.71 501,0
> A 2,59 503.0
>8 A 2,69 503.0
39 A 2,54 503,3
60 A 2,43 4973
61 B 8.01 502.2
62 B 831 5022
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Hop chitsé | Phuong phap HPLC E;i gi?;’hlﬁut;‘ Pho (kl\}/ﬁiSSI)

63 A 2,49 438 4

64 A 2,59 438,5

65 A 2.47 503,3

66 A 2.57 503,3

67 A 2,46 503,0

68 A 2,55 503,0

6 A 2,8 4420

70 A 2,91 442,0

7 A 2,54 466,0 (M-1)
2 A 2,65 466,0 (M-1)
73 A 2,45 4914

74 A 2,55 491,5

75 A 2.84 514.1

76 A 2,83 530,1

7 A 2.68 464.1

78 A 2,49 471,0

7 B 8,59 4875

80 B 8,85 4874

81 A 2,64 5054

82 A 2.74 505,6

83 A 2,55 4850

84 A 2,81 480,0

85 A 2,66 474 (M-1)
86 A 2,66 480,0 (M-1)
87 A 2,6 476,0

88 A 2.57 464.0

89 A 2,5 489.4
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Hop chits6 | Phuong phap HPLC E;i gi?;lhlﬁil)l Phé(thiiH(fSI)
20 A 2,6 487 (M-1)
91 D 430 458,0
92 G 0,67 549,1
93 B 4,48 472,0
o4 E 4,73 515.0
95 F(1) 3,18 480.,9
96 F(1) 3,72 4719
97 E 420 4481
98 F(1) 3,79 4819
99 F(1) 3,81 526.8
100 F(1) 371 729
101 F(1) 3,74 4749
102 F(1) 4,00 503.9
103 F(1) 4,10 580,2
104 G 0,67 533.1
105 G 0,62 516,1
106 G 0,64 527.1
107 G 0,60 478.1
108 G 0,68 497.1
109 G 0,75 537,0
110 G 0,75 537,0
111 G 0,66 515,1
112 G 0,60 4721
113 F(1) 3,90 4951
114 H 5.47 528.7
115 I(1) 4,71 529.0
116 F(2) 3,84 495.0
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Hop chitsé | Phuongphép HPLC | o gl?;ﬁ;l Phﬁ(thiiSsD
117 1(2) 5,37 495.1
118 I(1) 4,32 461,0
119 J 3,63 510,2
120 J 3,73 577.1
121 G 0,63 535,1
122 G 0.73 544.0
123 G 0,61 4932
124 G 0,68 556,2

Vi du 25: Hoat tinh metaloenzym
A. Nbdng dd trc ché t6i thiéu (Minimum Inhibitory Concentration - MIC) (C. albicans)

Céc hop chit theo sang ché dugc danh gia vé kha ning tic ché su phat trién cia cac
chung ndm thong thuong, C. albicans bang cach sit dung quy trinh da chuén héa (CLSI
M27-A2).

Diéu ché cac dung dich gbc chira cac hop chét thr nghiém va céc chuén trong
DMSO véi ndng d6 1600pg/mL (C. albicans). Chuan bi 11 dich pha loing mdt nira, theo
ddy cua cac hop chét trong cac dia 96 16 trong RPMI + MOPS. Céc khoang ndng do thir
nghiém la tr 8 pg/mL dén 0,001pg/mL (C. albicans). Chuén bi cac huyén phi té bao cua
C. albicansva thém vao mdi 16 véi cac ndng dd khoang 3,7x10°cfu/mL (colony form units
per milliliter - don vi hinh thanh khuén lac trén mililit). Lap lai tit ca tht nghiém hai lan.
U cac dia da cdy trong khoang 48 gio & 35+1°C. Sau khi G xong, danh gia bang cam quan
v& su xuét hién qua trinh sinh truéng nim trong cac 16 cia mdi dia.

Péi véi fluconazol va cac hop chét thir nghiém, MIC 12 néng do lam giam sinh
truong dang ké (giam khoang 50%). Déi v6i voriconazol, MIC 1a ndng d6 lam giam 50%
sinh trudng cta C. albicans (theo CLSI, M27-A). Nhim muc dich kiém tra chit lugng,
phan 1ap C. krusei ATCC 6258 (4,0x10° cfu/mL) dugc dua vao thir nghiém VOR. Phén 14p
nay khong thé hién su tao vét sinh trudng chéng lai voriconazol, do d6 MIC la nSng do tai
d6 trc ché hoan toan sinh trudng.

B. Uc ché cac enzym xytocrom P450 & gan

Chudn bi riéng biét cac dung dich chita mdi hop chat thir nghiém & céc nong do
20000, 6000, 2000, 600, 200, va 60uM béng cach pha lodng theo diay véi DMSO:
axetonitril (MeCN) (ty 1& 50:50 theo thé tich). Sau d6, pha lodng cac dung dich hop chét
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thtr nghiém riéng biét nay 20 1dn v6i DMSO:MeCN:nudc khir ion (ty 1& 5:5:180 theo thé
tich) dén cc ndng d6 1000, 300, 100, 30, 10, va 3pM. Chudn bi cic hdn hop gom céc chét
trc ché isozym (sulfaphenazol, tranylxypromin, va ketoconazol 1a cac chét trc ché dic hidu
tuong Gng cua cac isozym 2C9, 2C19, va 3A4) co chira mdi chit trc ché & cac ndng do
6000, 2000, 600, 200, 60, 20, 6, va 2uM béng cach pha loang theo day véi DMSO: MeCN
(5 1€ 50:50 theo thé tich). Sau d6, pha loang c4c dung dich cht e ché hdn hop 20 1an véi
DMSO: MeCN: nuée khit ion (ty 16 5:5:180 theo thé tich) dén cac ndng d 300, 100, 30,
10, 3, 1, 0,3, va 0,1uM. Phin trim dung mdi hitu co ¢6 thé quy cho hop chét thir nghiém
hoic hdn hop chét e ché trong hdn hop phan img cudi 1a 2% theo thé tich.

Pha loang dich huyén phu vi lap thé hdn hop gan ngudi (20mg/mL) véi dung dich
dém phosphat dé thu dugc huyén phtt Smg/mL. Chuén bi dung dich chita NADPH trong
dung dich dém phosphat & ndng d6 Smm. Céc dung dich gbc riéng biét c6 chira mdi chét
nén dugc diéu ché trong DMSO:MeCN (ty 1€ 50:50 theo thé tich), dwoc tron, va pha lodng
trong dung dich dém phosphat dé thu dugc mot dung dich chira mdi chét nén c6 ndéng dd
gép 5 1an ndng dd Km dugc xac dinh bang thir nghiém cta né. Phén trim dung mbi hitu co
quy cho hdn hop chét nén trong hdn hop phan tng cudi 12 1% theo thé tich.

Dung dich cht nén va huyén phu vi lap thé duoc gop lai theo ty 1¢ 1:1 theo thé tich,
tron 1an, va phan bd vao cac 16 phéan ung cta dia PCR. Hop chét thir nghiém riéng biét hoac
cac dung dich chét rc ché hdn hop & mdi ndng d6 dugc thém vao cac 16 va tron bang cac
chu trinh tudn hoan hut ra-thém vao lap lai. Dbi vé6i cac ddi chig c6 hoat tinh, dung dich
dém phosphat tréng dwogc thém vao thay cho dung dich hop chét thr nghiém. Céc hdn hop
phan tmg dugc dé can bang & 37°C trong khoang 2 phut trude khi b6 sung thém dung dich
NADPH dé kich hoat phan tng, sau d6 tron hdn hgp phan tng bang pipet. Mudi phiit sau
khi bd sung thém NADPH, ham c4c hdn hgp phén tng bang axetonitril lanh. Cac mau dugc
tron bang cach lic theo quy dao trong khoang 1 phut va ly tim & tbc dd 2900 RCF trong
10 phut. Phan vang duogc phan tich bdi HPLC pha nguoc gradien v6i sy phat hién bang
cach do quang phd khdi ba mach bén cuc ion héa dién phun & ché do ion duong.

Dit liéu duoc lam khép voi duong cong dap Gng lieu xich ma va hiéu luc e ché cua
mdi hop chat thir nghiém dugc xé4c dinh 1a gia tri ICso ctia no.

Cac két qua
Vi du Candida MIC* | CYP2C9 IC50 | CYP2C191IC50 | CYP3A4 IC50
3 0,002 12 11 8.4
5 0,031 31 16 16
Fluconazol 0,5 29 8,2 8,0
Voriconazol 0,016 14 15 13

* MIC cua cac Candida albican tinh theo pg/mL; cac CYP ICsp tinh theo pM.
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C. Ndng d6 e ché téi thiéu (Minimum Inhibitory Concentration-MIC) déi véi Septoria
tritici

Céc hop chit theo sang ché dugc danh gia kha ning tc ché sy phat trién ctia chiing
nidm gy bénh & cay trong phd bién 1a Septoria tritici (ATCC 26517) bang cach str dung
quy trinh dua vao phéc dd thtr nghiém pha lodng mitc micro cia CLSI (Clinical and
Laboratory Standard Institute) d6i v6i nAm dang soi.

Chuén bi cac dung dich gdc chita cic hop chét thir nghiém va céc chuén trong
DMSO & 6400pg/mL. Mbi dung dich gbc dugce st dung dé chuén bi cac day pha loang 2
1an thay dbi tir 16 pg/mL dén 0,016pg/mL (téng s6 11 ndng do hop chét) trong mdi trudong
RPMI-1640 (Roswell Park Memorial Institute) chtta dém axit 3-(V-
morpholino)propansunfonic (MOPS) va 2% DMSO. Phan phan w6c 100uL dich pha loang
dugc bd sung thém vao céc ot 1 (16 ug/mL hop chit) dén cot 11 (0,016ug/mL hop chét)
ctia dfa vi chuén 96 15. Lap lai mau ndy & hang thir hai cta dia vi chuin. Nhu vay, mdi dia
vi chuin s& bao gdm 11 ndng d6 ctia 4 hop chét thir nghiém hodc d6i chimg duoc lap lai
hai Ian. Phan phan wéc 100pL méi trudng RPMI-1640/MOPS/2% DMSO duge bd sung
thém vao ¢t 12 (khong c6 hop chit déi chimg) ciia dia vi chuén.

Mau nuoi ca”iy S. tritici méi dugc st dung dé chuén bi dung dich chira khoang 5x10*
cfu/mL trong méi truong RPMI/MOPS ma khong ¢c6 DMSO. Phan phan u6c 100uL dung
dich nay dugc bd sung thém vao tat ca 96 15 ciia dia vi chudn. Viéc bo sung thém nay lam
cac ndng dd cudi ciia mdi hop chit thtr nghiém hodc d6i ching nam trong khoang tir
8ug/mL dén 0,008ug/mL trong 200ul moi truong RPMI/MOPS chta 1% DMSO va
khoang 2,5x10* cfu/mL S. tritici. Cac dia thr nghiém dugc u & 22°C trong 7 ngay trong
bong tbi ma khong lic. MIC dbi v6i mdi hop chét duoc xac dinh bang cam quan 14 nong
d6 1am giam phat trién cta S. rritici 50% so v&i mAu dbi chimg (ot 12). Cac két qua c6 thé
duge tim thiy trong Bang 3.

Trong mdi truomg hgp trong Bang 3, thang phén loai Sepforia 13 nhu sau:

MIC (pg/mL) Loai
<0,5 A
>0,5-1.5 B
>1,5-4 C
>4 D
Khong thtr nghi€ém E

D. Panh gi4 hoat tinh diét nAm ddi véi bénh gi sét 14 (tac nhan gdy bénh Puccinia recondita
tritici=Puccinia triticina; Ma Bayer PUCCRT).
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Cay lua my (gidng Yuma) dugc trong tir hat trong hon hop trdng cAy trong chau
khong chira dét, nén than bun (Metromix) cho dén khi cdy giéng c6 14 dau tién phat trién
day du. Mdi chau chia tir tir 3dén 8 cdy giéng. Cac ciy niy duoc phun dam céac hop chat
thtt nghiém da dugc pha ché. Cac hop chat duge pha ché & ndng d6 SOppm trong 10%
axeton cong 90% nudc Triton X theo thé tich (nuéce khir ion 99,99% + Triton X 100 0,01%
theo khdi lwong), tao ra “hop chat thir nghiém dugc pha ché”. Ap dung céc hop chét thi
nghiém da dugc pha ché cho ciy trdng bang cach st dung thiét bi phun swong ban quay
I&p hai dAu phun phan tan khong khi dbi dién nhau, ching phan phdi thé thich phun khoang
1500L/ha. Trong ngay tiép theo, u 14 véi dich huyén phi nuéc chira bao tir cia Puccinia
recondita tritici va gitt cdy qua dém véi do 4m cao dé cho bao tir ndy mam va lay nhiém
cho 14. Sau d6, chuyén cdy vao nha kinh cho dén khi phét bénh trén céc cay d6i chimg
khong dugc xur ly. Mirc d9 cia bénh duoc kiém tra sau 7-9 ngay, tiry thudc vao toc do phét
trién ctia bénh.

Trong mdi truong hop trong Bang 3, thang xép loai Puccinia 1a nhu sau:

% dbi chimg bénh & nong d6 S0ppm Xép loai
80-100 A
60-79 B
40-59 C
<40 D
Khoéng thtr nghiém E

Béng 3. Dit liéu sinh hoc d6i véi cac hop chit trong bang 1

Hop chat s6 Xép loai | Xép loai
Septoria | Puccinia

1 A A

2 A A

3 A A

4 A E

5 A A

6 A A

7 A A

8 B A
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
27

28

29

30
31

32
33

34

35

36

37
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Cac phuong an tuong duong

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thut ndy s& nhén thdy hodc co thé
xéc dinh duge nhidu phuong 4n twong dwong voi cdc phuong an cu thé cua sang ché nhu
duoc md ta trong ban mo ta ndy, chi bang cach sir dung khong qua nhiéu thir nghiém thong
thuong. Cac phuong 4n tuong duong nhu vay cling bao ham trong cac diém yéu ciu bao
ho kém theo.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc I, hodc mudi ctia no, trong do:

@)
MBG | N

Cong thuc I
MBG la tetrazolyl tiry ¥ duogc thé hodc triazolyl tiy ¥ duge thé;
R1 1a H, halo, alkyl hodc haloalkyl;
R> 1a H, halo, alkyl hodc haloalkyl;

R; ddc 1ap 1a H, alkyl, nitro, xyano, haloalkyl, alkoxy, halo, haloalkoxy, alkenyl,
haloalkenyl, xycloalkyl, haloxycloalkyl, alkynyl, haloalkynyl, thioalkyl, SF3, SFs, SCN,
SOsRs, -C(O)-alkyl, -C(O)OH, -C(0)O-alkyl, C(O)H, CH=N-O-alkyl, hodc -CH=N-O-
arylalkyl;

R4 12 aryl, heteroaryl hodc xycloalkyl tuy y duoc thé bang 0, 1, 2 hodc 3 Rs doc 1ap;

Rs 1a alkyl, haloalkyl, xycloalkyl, C2-Cs alkenyl, C>-Cs alkynyl, aryl, heteroaryl,
arylalkyl, hodc heteroarylalkyl, mdi nhém nay tuy y duge thé br?mg 0, 1, 2 hoac 3 Rz doc
1ap;

Re 1a alkyl, aryl, aryl dugc thé, heteroaryl hodc heteroaryl dugc thé,;

R7 1a H, alkyl, -Si(Rs)3, —P(0)(OH)2, -CH2-O-P(O)(OH)2, hodc —C(O)-alkyl tuy y
duoc thé bé‘lng amino;

Rs ddc 14p la alkyl hodc aryl;
Ro doc lap 1a H, alkyl, halo, hodc haloalkyl; va
X 12 O hodc S.
2. Hop chat hodc mubi cta né theo diém 1, trong d6 Ry 1a flo.
3. Hop chét hodc mudi ciia n6 theo diém 1, trong d6 R» 1a flo.
4.. Hop chat hoic mubi ctia né theo diém 1, trong d6 Ry va R 1a flo.

5. Hop chét hodc mubi ctia n6 theo diém 1, trong d6 Ra 1a phenyl tuy ¥ duoc thé bang 0, 1,
2 hoac 3 Rz ddc lap.

6. Hop chét hoic mudi ctia né theo diém 1, trong d6 R4 12 phenyl tuy y duge thé bang 0, 1,
2 hoac 3 halo doc lap.
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7. Hop chét hoac mubi ciia né theo diém 1, trong d6 R4 1a phenyl tity y duoc thé bang 0, 1,
2 hodc 3 flo doc lap.

8. Hop chat hodc mubi ctia n6 theo diém 1, trong d6 Ry 12 2,4-diflophenyl.

9. Hop chét hoic mudi cia n6 theo diém 1, trong d6 Rs 1a aryl ty y dugc thé bang 0, 1, 2
hoac 3 R3 doc lap.

10. Hop chit hodc mubi ctia né theo diém 1, trong d6 Rs 13 arylalkyl tuy y dugc thé bang
0, 1, 2 hodc 3 R3 doc lap.

11. Hop chit hodc mudi cia no theo diém 1, trong d6 Rs 14 heteroarylalkyl tuy y duoc thé
bang 0, 1, 2 hodc 3 Rs doc 1ap.

12. Hop chat hoic mudi cia n6 theo diém 1, trong d6 Rs 1a heteroaryl tity y dugc thé bang
0, 1, 2 hoac 3 Rz ddc lap.

13. Hop chét hoic mudi ctia n6 theo diém 1, trong do6:

R 1a flo;

R la flo;

R4 1a 2,4-diflophenyl; va

Rs la aryl tuy y dugc thé béng 0, 1, 2 hodc 3 Rz doc lap.
14. Hop chét hodc mubi cia n6 theo diém 1, trong do:

R 1a flo;

R» 1a flo;

R4 1a 2,4-diflophenyl; va

Rs la heteroaryl tuy y dugce thé béng 0, 1, 2 hodc 3 R3 doc lap.
15. Hop chét hodc mudi caa no theo diém 1, trong do:

R; 1a flo;

R> 1a flo;

R4 1a 2,4-diflophenyl; va

Rs 1a arylalkyl tity ¥ duoc thé bang 0, 1, 2 hodc 3 Rs doc lap.
16. Hop chét hodc mubi ciia n6 theo diém 15, trong do:

Rs 1a benzyl tily ¥ dugc thé bang 0, 1, 2 hodc 3 Rs doc lap.
17. Hop chit hodc mudi cia né theo diém 15, trong do:

Rs 12 —~CHy-heteroaryl tiy y duoc thé bang 0, 1, 2 hodc 3 Rs doc 14p.

18. Hop chét hodc mudi ctia né theo diém 15, trong do:
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Rs 12 —CH,-CF»-aryl tiy ¥ dugc thé bang 0, 1, 2 hogc 3 Rs doc 1ap.
19. Hop chét hodc mubi cia né theo diém 1, trong d6 hop chat nay 1a mot trong s6 cac hop
chat sau:
1-(5-(4-Clo-2-flobenzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (1);
1-(5-(2,4-diflobenzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (2);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(3-flobenzyloxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (3);
1-(5-(4-Clobenzyloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-
1-yl)propan-2-ol (4);
4-(6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yloxy)benzonitril (5);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(4-flophenoxy)pyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (6);
1-(5-(4-Clophenoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-
yl)propan-2-ol (7);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-metoxypyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (8);
4-(((6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl) propyl)
pyridin-3-yl) oxy) metyl) benzonitril (9);
4-(((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl) oxy) metyl)-2-flobenzonitril (10);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-phenoxypyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (11); hodc
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-y1)-1-(5-(2,2,2-trifloetoxy) pyridin-
2-yl)propan-2-ol (12);
1-(4-((2,4-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (13);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-(vinyloxy)pyridin-2-
yl)propan-2-ol (14);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)thio)metyl)-3-flobenzonitril (15);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
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pyridin-3-yl)thio)metyl)-3-flobenzonitril (16);
4-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-2-flobenzonitril (17);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-y1)-1-(5-((2,2,2-trifloetyl)thio)
pyridin-2-yl)propan-2-ol (18);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((4-flobenzyl)oxy)pyridin-2-yl)-3-(1 H-tetrazol-
1-yl)propan-2-ol (19);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol- 1-yl)-1-(5-((4-(2,2,2-trifloetoxy)
benzyl)oxy)pyridin-2-yl)propan-2-ol (20);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((4-(triflometoxy)
benzyl)oxy)pyridin-2-yl)propan-2-ol (21);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-((4-(triflometyl) ~ benzyl)
oxy)pyridin-2-yl)propan-2-ol (22);
1-(5-((2,3-biflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (23);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((2-flo-4-(triflometyl)benzyl)oxy)pyridin-2-yl)-
3-(1H-tetrazol-1-yl)propan-2-ol (24);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-y1)-1-(5-((3-(2,2,2-trifloetoxy)
benzyl)oxy)pyridin-2-yl)propan-2-ol (25);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((3-(triflometyl) ~ benzyl)
oxy)pyridin-2-yl)propan-2-ol (26);
1-(5-((4-Clo-3-flobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (27);
1-(5-((3,4-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (28);
2-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)axetonitril (29);
1-(5-(Benzyloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-
yl)propan-2-ol (30);
1-(5-(Benzyloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(2 H-tetrazol-2-
yl)propan-2-ol (31);
1-(5-(But-2-yn-1-yloxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-
1-yl)propan-2-ol (32);
1-(5-(But-2-yn-1-yloxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(2H-tetrazol-
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2-yl)propan-2-ol (33);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((3-metoxybenzyl)oxy)pyridin-2-y1)-3-(1 H-
tetrazol-1-yl)propan-2-ol (34);
1-(5-((3,5-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (35);
1-(5-((3,5-Diflobenzyl)oxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(2H-
tetrazol-2-yl)propan-2-ol (36);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(pyridin-2-ylmetoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (37);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(pyridin-2-ylmetoxy)pyridin-2-yl)-3-(2H-
tetrazol-2-yl)propan-2-ol (38);
1-(5-(Xyclopropylmetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
tetrazol-1-yl)propan-2-ol (39);
1-(5-(Xyclopropylmetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(2 H-
tetrazol-2-yl)propan-2-ol (40);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((4-metoxybenzyl)oxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (41);
2-(2,4-Piflophenyl)-1,1-diflo-1-(5-isopropoxypyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol (42);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-isobutoxypyridin-2-yl)-3-(1H-tetrazol-1-
yl)propan-2-ol (43);
1-(5-((2,3-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
1,2,3-triazol-1-yl)propan-2-ol (44);
1-(5-((2,3-Diflobenzyl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-
1,2,4-triazol-1-yl)propan-2-ol (45)
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-((2-flobenzyl)oxy)pyridin-2-yl)-3-( 1 H-tetrazol-
1-yl)propan-2-ol (46);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((1,1,1-triflopropan-2-
yl)oxy)pyridin-2-yl)propan-2-ol (47);
2-(2,4-Diflophenyl)-1,1-diflo-3-(2H-tetrazol-2-yl)-1-(5-((1,1,1-triflopropan-2-
yl)oxy)pyridin-2-yl)propan-2-ol (48);
2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol- 1-yl)-1-(5-(thiophen-2-ylmetoxy)
pyridin-2-yl)propan-2-ol (49);
6-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
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pyridin-3-yl)oxy)metyl)nicotinonitril (50);
6-(((6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)nicotinonitril (51);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (52);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (53);
2-(4-Clo-2-flophenyl)-1-(5-(xyclopropylmetoxy)pyridin-2-yl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (54);
4-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (55);
4-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (56);
4-(((6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)-3-flobenzonitril (57);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)-3-flobenzonitril (58);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)-4-flobenzonitril (59);
2-(2,4-Diflophenyl)-1-(5-((3,5-diflopyridin-2-yl)metoxy)pyridin-2-yl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (60);
6-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)nicotinonitril (61);
6-(((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)nicotinonitril (62);
1-(5-(But-2-yn-1-yloxy)pyridin-2-yl)-2-(4-clo-2-flophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (63);
1-(5-(But-2-yn-1-yloxy)pyridin-2-y1)-2-(4-clo-2-flophenyl)-1,1-diflo-3-(2 H-
tetrazol-2-yl)propan-2-ol (64);
5-(((6-(2-(2,4-biflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)-2-flobenzonitril (65);
5-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)-2-flobenzonitril (66);
3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
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pyridin-3-yl)oxy)metyl)-2-flobenzonitril (67);

3-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)-2-flobenzonitril (68);

2-(4-Clo-2-flophenyl)-1,1-diflo-1-(5-isobutoxypyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol (69);

2-(4-Clo-2-flophenyl)-1,1-diflo-1-(5-isobutoxypyridin-2-yl)-3-(2H-tetrazol-2-
yl)propan-2-ol (70);

2-(4-Clo-2-flophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-(2,2,2-trifloetoxy)
pyridin-2-yl)propan-2-ol (71);

2-(4-Clo-2-flophenyl)-1,1-diflo-3-(2 H-tetrazol-2-yl)-1-(5-(2,2,2-trifloetoxy)
pyridin-2-yl)propan-2-ol (72);

5-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)metyl)thiophen-2-cacbonitril (73);

5-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)thiophen-2-cacbonitril (74);

2-(2,4-Diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-(4-(triflometyl)
phenoxy)pyridin-2-yl)propan-2-ol (75);

2-(2,4-Diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-yl)-1-(5-(4-(triflometoxy)
phenoxy)pyridin-2-yl)propan-2-ol (76);

2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(3-flophenoxy)pyridin-2-yl)-3-(1 H-tetrazol-1-

yl)propan-2-ol (77);
3-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)benzonitril (78);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)benzonitril (79);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)benzonitril (80);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-2-flobenzonitril (81);
4-((6-(2-(4-Clo-2-flophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)-2-flobenzonitril (82);
4-(((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)metyl)benzonitril (83);

1-(5-(3-Clophenoxy)pyridin-2-y1)-2-(2,4-diflophenyl)-1,1-diflo-3-(1 H-tetrazol-1-
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yl)propan-2-ol (84);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(3-metoxyphenoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (85);
1-(5-(3,4-Diflophenoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-
1-yl)propan-2-ol (86);
2-(2,4-biflophenyl)-1,1-diflo-1-(5-(4-metoxyphenoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (87);
2-(2,4-Diflophenyl)-1,1-diflo-1-(5-(2-flophenoxy)pyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol (88);
4-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-3-flobenzonitril (89);
4-((6-(2-(2,4-Diflophenyl)-1,1-diflo-2-hydroxy-3-(2 H-tetrazol-2-yl)propyl)
pyridin-3-yl)oxy)-3-flobenzonitril (90);
Metyl 2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)thio)axetat (91);
1-(5-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-
diflo-3-(1H-tetrazol-1-yl)propan-2-ol (92);
6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)pyridin-
3-yl)oxy)nicotinonitril (93);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((5-(triflometyl)pyridin-2-
yl)oxy)pyridin-2-yl)propan-2-ol (94);
1-(5-((5-clopyridin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (95);
4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)picolinonitril (96);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-(pyrimidin-2-yloxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (97);
1-(5-((5-clopyrimidin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (98);
1-(5-((5-brompyrimidin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (99);
5-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)pyrimidin-2-cacbonitril (100);
6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)pyridin-
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3-yl)oxy)nicotinaldehyt (101);
(E)-6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)nicotinaldehyt O-metyl oxime (102);
(E)-6-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)nicotinaldehyt O-benzyl oxime (103);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-((3-flo-5-(triflometyl)pyridin-2-yl)oxy) pyridin-
2-y1)-3-(1H-tetrazol-1-yl)propan-2-ol (104);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((5-(triflometyl) pyrimidin-
2-yl)oxy)pyridin-2-yl)propan-2-ol (105);
1-(5-((5-brompyridin-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (106);
2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)thiazol-5-cacbonitril (107);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-(quinolin-2-yloxy)pyridin-2-yl)-3-(1H-tetrazol-
1-yl)propan-2-ol (108);
1-(5-((5-clobenzo[d]thiazol-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-
3-(1H-tetrazol-1-yl)propan-2-ol (109);
1-(5-((6-clobenzo[d]thiazol-2-yl)oxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-
3-(1H-tetrazol-1-yl)propan-2-ol (110);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((6-(triflometyl)pyridin-3-
yl)oxy)pyridin-2-yl)propan-2-ol (111);
5-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)picolinonitril (112);
1-(5-((5-clopyridin-2-yl)metoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (113);
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((5-(triflometyl)pyridin-2-
yl)metoxy)pyridin-2-yl)propan-2-ol (114):
2-(2,4-diflophenyl)-1,1-diflo-3-(1H-tetrazol-1-yl)-1-(5-((6-(triflometyl)pyridin-3-
yl)metoxy)pyridin-2-yl)propan-2-ol (115);
1-(5-((6-clopyridin-3-yl)metoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (116);
1-(5-((2-clopyridin-4-yl)metoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (117);
2-(2,4-diflophenyl)-1,1-diflo-1-(5-(pyridin-4-ylmetoxy)pyridin-2-yl)-3-(1H-
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tetrazol-1-yl)propan-2-ol (118);

1-(5-(2,2-diflo-2-phenyletoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-(1H-
tetrazol-1-yl)propan-2-ol (119);

1-(5-(2-(4-(diflometoxy)phenyl)-2,2-difloetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-
1,1-diflo-3-(1H-tetrazol-1-yl)propan-2-ol (120);

1-(5-(2-(4-clophenyl)-2,2-difloetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-diflo-3-
(1H-tetrazol-1-yl)propan-2-ol (121);

4-(2-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)
pyridin-3-yl)oxy)-1,1-difloetyl)benzonitril (122);

1-(5-(2-(4-(diflometoxy)phenyl)-2-floetoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-1,1-
diflo-3-(1H-tetrazol-1-yl)propan-2-ol (123);

2-(2,4-diflophenyl)-1,1-diflo-1-(5-(2-flo-2-phenyletoxy)pyridin-2-yl)-3-(1H-
tetrazol-1-yl)propan-2-ol (124);

hodc mudi cua né.
20. Hop chit theo diém bat ky trong sb céc diém tir 1 dén 19, trong d6 hop chét nay dat
duoc a1 luc dbi voi metaloenzym béng cach tao ra mot hoac nhiéu kiéu tuong tac hodc lién
két héa hoc véi kim loai sau day: cac lién két sigma, céc lién két ddng hoéa tri, cac lién két
déng hoa tri—phéi tri, cac lién két ion, cac lién két pi, cac lién két delta, hodc cac tuong tac
lién két khung.

21. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 19, trong d6 hop chét nay lién
két v6i kim loai.

22. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 19, trong d6 hop chit nay lién
két voi sat, kém, sit cia mau, mangan, magié, cum s&t sunfit, niken, molypden, hodc déng.

23. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 19, trong d6 hop chét nay G ché
ho enzym duoc chon tir ho xytocrom P450, cac histon deaxetylaza, cdc proteinaza chira
kim loai cdu triic nén, cac photphodiesteaza, cac xyclooxygenaza, cic cacbonic anhydraza,
va c4c enzym tdng hop nitric oxit.

24. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 19, trong d6 hop chét nay trc ché
enzym duoc chon tir 4-hydroxyphenyl pyruvat dioxygenaza, 5-lipoxygenaza, adenosin
deaminaza, enzym khtr hydro rugu, aminopeptidaza N, enzym chuyén hoéa angiotensin,
aromataza (CYP19), canxineurin, enzym tong hop cacbamoyl phosphat, ho cacbonic
anhydraza, catechol-O-metyl transferaza, ho enzym xyclooxygenaza, dihydropyrimidin
dehydroaza-1, ADN polymeraza, enzym tbng hop farnesyl diphosphat, farnesyl
transferaza, enzym khir fumarat, GABA aminotransferaza, HIF-prolyl hydroxylaza, ho
histon deaxetylaza, HIV integraza, enzym phién ma ngugc HIV-1, isoleuxin tARN ligaza,
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lanosterol demetylaza (CYP51), ho enzym proteaza chira kim loai c4u triic nén, methionin
aminopeptidaza, endopeptidaza trung tinh, hg enzym t6ng hop nitric oxit, photphodiesteaza
II1, photphodiesteazal V, photphodiesteazaV, pyruvat ferredoxin oxidoreductaza, peptidaza
trong than, enzym khir ribonucleosit diphosphat, enzym tong hop thromboxan (CYP5a),
peroxidaza tuyén giap, tyrosinaza, ureaza, va xanthin oxidaza.

25. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 19, trong d6 hop chét nay e ché
enzym dugc chon tir 1-deoxy-D-xyluloza-5-phosphat reductoisomeraza (DXR), 17-alpha
hydroxylaza/17,20-lyaza (CYP17), enzym tong hop aldosteron (CYP11B2),
aminopeptidaza P, yéu t6 gdy chét nguoi & bénh than, arginaza, beta-lactamaza, xytocrom
P450 2A6, D-Ala D-Ala ligaza, dopamin beta-hydroxylaza, enzym chuyén hoa endothelin-
1, glutamat cacboxypeptidaza II, glutaminyl xyclaza, glyoxalaza, hem oxygenaza,
HPV/HSV EI helicaza, indoleamin 2,3-dioxygenaza, leukotrien A4 hydrolaza, methionin
aminopeptidaza 2, peptit deformylaza, photphodiesteazaVII, relaxaza, axit retinoic
hydroxylaza (CYP26), enzym chuyén hoéa TNF-alpha (TACE), UDP-(3-O-(R-3-
hydroxymyristoyl))-N-axetylglucosamin deaxetylaza (LpxC), protein bam dinh mach-1
(VAP-1), va vitamin D hydroxylaza (CYP24).

26. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 19, trong d6 hop chit nay duoc
x4c dinh 1a lién két vé6i kim loai.

27. Hop chét theo diém bat ky trong s cac diém tir 1 dén 19, trong d6 hop chit nay dugc
xac dinh 1a lién két v6i sit, kém, sit trong mau, mangan, magi€, cum sat-sunfit, niken,
molypden, hoic dong.

28. Hop chét theo diém bét ky trong s cac diém tir 1 dén 19, trong d6 hop chat nay duoc
xac dinh la Gc ché ho enzym dugc chon tir ho xytocrom P450, céc histon deaxetylaza, cac
proteinaza chira kim loai cdu tric nén, cac photphodiesteaza, cac xyclooxygenaza, cic
cacbonic anhydraza, va cac enzym tong hop nitric oxit.

29. Hop chét theo diém bat ky trong s cac diém tir 1 dén 19, trong d6 hop chit nay duoc
x4c dinh 1a @c ché enzym dwoc chon tir 4-hydroxyphenyl pyruvat dioxygenaza, 5-
lipoxygenaza, adenosin deaminaza, enzym khit hydro ruou, aminopeptidaza N, enzym
chuyén hoa angiotensin, aromataza (CYP19), canxineurin, enzym tong hop cacbamoyl
phosphat, ho cacbonic anhydraza, catechol-O-metyl transferaza, ho enzym
xyclooxygenaza, dihydropyrimidin dehydroaza-1, ADN polymeraza, enzyme tong hop
farnesyl diphosphat, farnesyl transferaza, enzym khir fumarat, GABA aminotransferaza,
HIF-prolyl hydroxylaza, ho histon deaxetylaza, HIV integraza, enzym phién ma ngugc
HIV-1, isoleuxin tARN ligaza, lanosterol demetylaza (CYP51), ho enzym proteaza chira
kim loai cAu triic nén, methionin aminopeptidaza, endopeptidaza trung tinh, ho enzym téng
hop nitric oxit, photphodiesteaza III, photphodiesteazalV, photphodiesteazaV, pyruvat
ferredoxin oxidoreductaza, peptidaza trong than, enzym khtr ribonucleosit diphosphat,
enzym tdng hop thromboxan (CYP5a), peroxidaza tuyén gidp, tyrosinaza, ureaza, va
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xanthin oxidaza.

30. Hop chét theo diém bét ky trong s cac diém tir 1 d&én 19, trong d6 hop chét nay tc ché
(hoic duoc xé4c dinh 1a e ché) lanosterol demetylaza (CYP51).

31. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 19, trong d6 hop chat nay duoc
xac dinh 1a ¢6 pham vi hoat tinh chéng lai sinh véat dich (vi du, C. albicans MIC < 0,25
pg/mlL).

32. Ché pham chira hop chit theo diém 1, hodc mubi cia né va chit mang nong dung.

33. Phuong phap diéu tri hodc phong ngira bénh hodc chimg rdi loan do metaloenzym giy
ra trong hodc trén cdy trdng bao gdm viéc cho hop chit theo diém 1 tiép xuc véi cay trong
hoic hat gibng.

34. Phuong phap e ché hoat tinh ciia metaloenzym trong vi sinh vét & cay trdng bao gém
viéc cho hop chét theo diém bat ky trong s6 cac diém tir 1 d&én 31 tiép xuc véi cay trong
hoic hat gidng.

35. Phuong phép diéu tri hodc phong ngira bénh hodc rdi loan ndm trong hodc trén cay
trdng bao gdm viée cho hop chét hodc mubi cua no theo diém bét ky trong sé cac diém tir
1 dén 31 tiép xtc véi cay trong hoic hat giéng.

36. Phuong phép didu tri hodc phong ngira qué trinh sinh truéng ctia nAm trong hoic trén
cdy trong bao gdbm viéc cho hop chit hodc mudi ctia né theo diém bat ky trong s6 cac diém
tir 1 dén 31 tiép xtic v6i cdy trong hodc hat gibng.

37. Phuwong phap trc ché cac vi sinh vat trong hodc trén cay trdng bao gdm viéc cho hop
chat hodc mubi ctia n6 theo diém bat ky trong sd cac diém tir 1 dén 31 tiép xic véi ciy
trong hodc hat gidng.

38. Ché phém theo diém 32, trong d6 ché phém nay con chira chét diét nAm azol dugc chon
tr epoxiconazol, tebuconazol, fluquinconazol, flutriafol, metconazol, myclobutanil,
cycproconazol, prothioconazol va propiconazol.

39. Ché phim theo diém 32, trong d6 ché pham nay con chira chit diét nim strobilurin
dugc chon tir nhém bao gdm trifloxystrobin, pyraclostrobin, orysastrobin, fluoxastrobin va
azoxystrobin.
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