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(54) HOP CHAT 2-(2,4-DIFLOPHENYL)-1,1-DIFLO-1-(5-PUQC THE-PYRIDIN-2-
YL)-3-(1H-TETRAZOL-1-YL)PROPAN-2-OL, PHUONG PHAP PIEU CHE VA
PHUGNG PHAP SU DUNG HQP CHAT NAY BE BAO VE CAY TRONG

(57) Sang ché dé cap dén cac hop chit 2-(2,4- -diflophenyl)-1,1-diflo-1-(5-dugc thé-pyridin-

2-yl)-3-(1H-tetrazol-1-yl)propan-2-ol, quy trinh dé didu ché ching va viéc sir dung chiing

dé bao Ve cay trong chong lai sy tin cong cua céac sinh vét gdy bénh trén thuc vat hodc xur

Iy cay trong bi 1y nhiém sinh vat gdy bénh trén ciy trong.
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Linh vie k§ thuat duwoe dé cap

Sang ché d& cap dén hop chit 2-(2,4-diflophenyl)-1,1-diflo-1-(5-dugc thé-pyridin-
2-y1)-3-(1 H-tetrazol-1-yl)propan-2-ol, phuong phap diéu ché va st dung hop chét nay dé
bao vé cdy trong chdng lai sy tan cong cta céc sinh vat gdy bénh trén thuc vat hodc dé xur ly

cy trong bi 14y nhiém sinh vat gy bénh trén cdy trong.
Tinh trang ky thuit cia sang ché

Céc don yéu cdu cp bing doc quyén sang ché My sb 13/527,387, 13/527,426 va
13/528,283 md ta mdt sd hop chét tc ché metaloenzym va viéc st dung chiing lam chét
diét ndm. Viéc boc 10 mdi don sang ché nay duoc két hop trong ban md ta nay dé tham
khéo. Mdi don sang ché nay mo ta cac phuong phap khac nhau dé tao ra cac chat diét ndm
trc ché metaloenzym. C6 thé c6 loi néu tao ra cac phuong phép truc tiép va hiéu qua hon
dé diéu ché cac chit diét ndm wc ché metaloenzym va cac hop chét c6 lién quan, vi du,
bing cach sir dung cac chat phan tmg v/hodc cac chét trung gian hoa hoc ma ching lam
tang hiéu qua vé thoi gian va chi phi.

Ban chit k§ thuit ciia sang ché

Sang ché d& xuét cac hop chét 2-(2,4-diflophenyl)-1,1-diflo-1-(5-dugc thé-pyridin-
2-y1)-3-(1 H-tetrazol-1-yl)propan-2-ol va cic quy trinh dé diéu ché hop chét nay. Theo mot
phuong 4n, sang ché dé xudt quy trinh didu ché hop chét c6 cong thirc IV:

Iv)
trong d6 R, duogc chon tir -CO,Et, -C(O)Me, -C(O)Ph, hodc -SO,(4-MePh),

quy trinh nay bao gdm budc cho hop chit ¢6 cong thire IIT tiép xtic v6i Ry-CN.
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Theo phwong 4n khac, hop chét c6 cong thirc III ¢6 thé dugc diéu ché bang cach

cho hop chat c6 cong thirc I tiép xtic voi natri azit va dung moi.

(1)
Theo phuong 4n khéc, hop chét c6 cong thie I ¢6 thé dugc diéu ché bang cach cho

hop chét ¢6 cong thirc I tiép xtc véi trimetylsulfoxonium iodua va bazo.

@

Theo phuong an khac, hop chét c¢6 cong thire VI ¢ thé dugc diéu ché bang cach

cho céc hgp chat c6 cong thirc IV trong d6 R, 12 -CO,EL, tiép xtic voi natri hydroxit va cho

hdn hop gdm hop chat c¢6 cong thie IV va natri hydroxit tiép xuc véi axit clohydric.
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(VD)
Theo phuong 4n khac, hop chit c¢6 cong thic VI ¢6 thé dugc didu ché bang cach
cho cac hop chét ¢6 cong thire IV trong d6 R, 1a mot trong s6 -C(O)Me va -C(O)Ph, tiép

XUc v6i bazo va dung moi.
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Theo phuong 4n khéac, hop chét ¢6 cong thuc VI c6 thé dugc didu ché bang cach
cho cac hop chat c6 cong thirc IV trong d6 R, 12 -SO,(4-MePh), tiép xuc v6i Zn va axit.

Thuét ngit “xyano” c¢6 nghia la nhém thé -C=N.

Thuat ngft “hydroxyl” ¢6 nghia 1a nhém thé -OH.

Thuét ngit “amino” c6 nghia la nhém thé -NH,.

Thuét ngit “alkylamino” c6 nghia 1a nhom thé -N(H)-R.
Thuat ngit “dialkylamino” c6 nghia 1 nhém thé -NR,.

Thuét ngit “halogen” hodc “halo” c6 nghia 1a mot hoac nhiéu nguyén tir halogen,

dugc xac dinh 1a F, Cl, Br, va L.
Thuat ngi “nitro” ¢6 nghia 1 nhoém thé -NO,.
Thuét ngtt “axit Lewis” cé nghia 1a hop chét bat ky 12 chat nhan cip electron.

Thuét ngtt “kim loai hitu co” c6 nghia 1a hop chét hitu co chita kim loai, dac biét la

hop chat trong d6 nguyén tir kim loai dugc lién két truc tiép véi nguyén tir cacbon.

Trong toan bd ban mé ta ndy, khi dé cap dén cac hop chat c6 cong thire V, IV, 111,
va Il ciing c6 nghia bao gdm céc chat ddng phan quang hoc va céc mudi. Cu thé, néu cac
hop chét c6 cong thic V, IV, 111, va Il chira nhém alkyl mach phéan nhanh, diéu d6 duoc
hidu 1a cac hop chit nhu vy bao gdm cac chét ddng phan quang hoc va cdc raxemat cla
ching. Vi du, cac mubi bao gdm: hydroclorua, hydrobromua, hydroiodua, va cac chat
tuong tu. Ngoai ra, cdc hop chét c6 cong thirc V, IV, IIL, va II ¢6 thé bao gdm céc dang hd
bién.

Mot s6 hop chét dugc boc 10 trong ban md ta nay c6 thé c6 mdt hodc nhidu chat
ddng phan. Ngudi c6 trinh d¢ trung binh trong linh vuc k¥ thuét nay s€ danh gia rang mot
chit ddng phén c6 thé hoat dong hon so véi chét ddng phan khac. Céc cau tric duge mo ta
trong ban mo ta sang ché nay chi dugc vé mot dang hinh hoc cho rd rang, nhung nhim thé
hién tAt ca cc dang hinh hoc va dang hd bién cta phan tu nay.

Céc phuong an duge mo ta trén day chi dé vi du, va nguoi 6 trinh do trung binh
trong linh vuc k¥ thuat nay s& nhan ra, hodic s& c6 thé xac dinh mot s6 hop chat, vat liéu va

quy trinh cu thé twong duong, bang cach st dung thtt nghiém thong thuong. Céc gia tri
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tuong duong nhu vay duoc coi la thuc pham vi cua sang ché va bao ham trong céc diém
yéu cu bao ho kém theo.
M3 ta chi tiét sang ché

Cac 2-(2,4-diflophenyl)-1,1-diflo-1-(5-duoc thé-pyridin-2-y1)-3-(1 H-tetrazol-1-
yl)propan-2-ol dugc dé xuét ¢ ddy c6 thé dugc diéu ché tir 4-((6-(2-(2,4-diflophenyl)-1,1-
diflo-2-oxoetyl)pyridin-3-yl)oxy)benzonitril nhu duogc thé hién trong c4c vi du 1-7.
Vi du 1: Diéu ché 4-((6-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-yl)

oxy)benzonitril

B6 sung thém natri hydrua (0,485g, 12,11mmol) vao dung dich chua

trimetylsulfoxonium iodua (2,67g, 12,11mmol) dugc khudy bang tlr tinh trong hdn hop
THE/DMSO khan (theo tj 1& 1:1, mi loai 39ml) dudi méi trudng N,. Khudy hon hop phan
{mg nay & nhiét do phong trong 1 gidy, sau d6 lam lanh xubng 0°C. BO sung thém tir tir 4-
((6-(2-(2,4-diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)oxy)benzonitril (4,00g,
9,32mmol) trong THF (39ml) vao dé duy tri nhiét d hdn hop nho hon 5°C (dau do nhiét
d6 bén trong). Phan tmg nay dugc duy tri & 0°C trong 30 phit (TLC ching to su chuyén
hoa hoan toan thanh san phdm), va bd sung thém dung dich natri bicacbonat bdo hoa vao
dé dap tit phan ang. B6 sung thém nudc mubi vao, chiét hdn hop nay bang Et,0. Pha loang
cac pha hiru co hdn hop bing céc hexan varira bang nudce mubi (2x) va nuée (1x), 1am kho
(MgSO,) va cd dé tao ra hop cht néu & dé muc nay c6 dang diu mau ho phéch (3,980 g,
96 %): '"H NMR (300 MHz, CDCl5) & 8,46 (d, /=2,7Hz, 1H), 7,73 - 7,62 (m, 2H), 7,52 (dd,
J=8.6, 0,6Hz, 1H), 7,48 - 7,35 (m, 2H), 7,13 - 7,02 (m, 2H), 6,92 - 6,80 (m, 1H), 6,75 (ddd,
J=10.0, 8,9, 2,5Hz, 1H), 3,46 (d, J=5,1Hz, 1H), 3,03 - 2,96 (m, 1H); Ph khdi ESI m/z 401
(IM+HT").

Vi du 2: Diéu ché 4-((6-(3-azido-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl) pyridin-
3-yl)oxy)benzonitril
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Phuong phdp A: Dung dich chtra 4-((6-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)
pyridin-3-yl)oxy)benzonitril (3,5g, 8,74mmol) va natri azit (1,705g, 26,2mmol) trong
DMF (43,7ml) dugc dun néng & 50°C trong 17 gio. D6 hdn hop phan ng ndy vao dung
dich bdo hoa NaHCO;, va chiét hon hop nay br?lng Et,0 (3x). Cac pha hitu co hdn hop duge
rira bing nude mudi, 1am kho (MgSOy) va cb dé tao ra hop chét néu ¢ dé muc nay c6 dang
dau mau nau (3,353g, 69%): 'H NMR (300 MHz, CDCl;) 6 8,43 (m, 1H), 7,67 (m, 3H),
7,57 (d, J=8,7Hz, 1H), 7,43 (dd, J=8,7, 2,7Hz, 1H), 7,09 (m, 2H), 6,82 (m, 2H), 6,20 (s,
1H), 4,11 (m, 1H), 3,94 (dd, J=12.9, 2,3Hz, 1H); Phd khoi ESI m/z 444 ((M+H]").

Phuong phap B: Dung dich chia 4-((6-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)
pyridin-3-yl)oxy)benzonitril (0,480g, 1,199mmol), natri azit (0,234g, 3,60mmol) va amoni
clorua (0,192g, 3,60mmol) trong MeOH (6,00 ml) dugc dun néng & 50°C trong 17 gio. Do
h&n hop phan tmg nay vao dung dich nuéc bdo hoa NaHCO; va chiét hdn hop nay bing
Et,0 (3x). Cac pha hitu co hdn hop dugce 1am kho (MgSOy) va co dé tao ra hop chat néu &

dé muc nays c¢6 dang dau mau vang (410mg, 62 %).

Vi du 3: Piéu ché etyl 1-(3-(5-(4-xyanophenoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-3,3-
diflo-2-hydroxypropyl)-1H-tetrazol-5-carboxylat
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Hén hop gom 4-((6-(3-azido-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)
pyridin-3-yl)oxy)benzonitril (0,500g, 0,902mmol) va etyl carbonoxyanidat (0,134ml,

1,353mmol) duoc dun néng nguyén chit & 120°C trong 1o ¢6 nép ren trong 16 gio. Phd
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khdi LC chtng t6 su chuyén héa hoan toan thanh san pham mong mudn. Phan tich 'H
NMR chét thd ching t6 80% chuyén héa thanh san pham. Pha lodng hdn hop phan tmg
ndy bang DCM va tinh ché bing séc ky silicagel (0-100% EtOAc/c4c hexan) dé tao ra hop
chét néu ¢ dé muc nay c6 dang dau mau vang (266mg, 54%): 'H NMR (300 MHz, CDCls)
§ 8,23 (d, J=2,7Hz, 1H), 7,71 (m, 3H), 7,44 (m, 2H), 7,15 (m, 2H), 6,80 (m, 3H), 5,69 (d,
J=14,2Hz, 1H), 5,57 (d, J=14,4Hz, 1H), 4,51 (q, J=7,1Hz, 2H), 1,43 (t, J=7,2Hz, 3H); IR
(mang mong) 2228, 1740cm™'; Phd khdi EST m/z 444 ((M+H]*).

Vi du 4. Piéu ché 4-((6-(3-(5-axetyl-1H-tetrazol-1-yl)-2-(2,4-diflophenyl)-1,1-diflo-2-
hydroxypropyl)pyridin-3-yl)oxy)benzonitril

NC N

Hon hop gom  4-((6-(3-azido-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)
pyridin-3-yl)oxy)benzonitril (0,500g, 0,902mmol) va axetyl xyanua (0,096ml, 1,353mmol)
duoc dun néng nguyén chét & 120°C trong lo nhd nép cé ren trong 16 gio. Phd khéi 'H
NMR cia chit thd chimg to 44% chuyén héa thanh san pham. Pha loang hon hop phén tmg
nay bing DCM va chay séc ky (silicagel, 0-100% EtOAc/cac hexan) dé tao ra hop chét néu
& d& muc nay c6 dang dau mau vang (104mg, 23%): 'H NMR (300MHz, CDCl3) & 8,35
(d, J=2,7Hz, 1H), 7,70 (m, 3H), 7,48 (dd, J/=8,7, 2,7Hz, 1H), 7,36 (td, J=8.9, 6,5Hz, 1H),
7,14 (m, 2H), 6,84 (m, 1H), 6,73 (m, 1H), 6,54 (s, 1H), 5,63 (d, J=14,0Hz, 1H), 5,56 (d,
J=14,9Hz, 1H), 2,81 (s, 3H); IR (mang mong) 2229, 1714 cm™'; Pho khéi ESI m/z 513
(M+H].

Vi du 5: Diéu ché 4-((6-(3-(5-benzoyl-1H-tetrazol-1-y1)-2-(2,4-diflophenyl)-1,1-diflo-2-
hydroxypropyl)pyridin-3-yl)oxy)benzonitril
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Hon hop gom  4-((6-(3-azido-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)
pyridin-3-yl)oxy)benzonitril (0,200g, 0,361mmol) va benzoyl xyanua (0,064ml,
0,541mmol) dugc dun néng nguyén chét & 120°C trong 1o nhd nép cé ren trong 16 gio.
Phd khéi 'H NMR ctia chit thd chimg t6 47% chuyén hoa thanh san phim. Pha loang hon
hop phén g nay bang DCM va tinh ché bang sac ky silicagel (0-50% EtOAc/cic hexan)
d8 tao ra hop chét néu ¢ d& muc nay c6 dang du mau vang (73mg, 32%): '"H NMR (400
MHz, CDCl;) & 8,27 (d, J=2,7Hz, 1H), 8,20 (dt, J=8,5, 1,5Hz, 2H), 7,72 (m, 3H), 7,66 (app
d, J=8,6Hz, 1H), 7,56 (m, 2H), 7,46 (dd, J=8.6, 2,7Hz, 1H), 7,31 (id, J=8.9, 6,5Hz, 1H),
7,13 (m, 2H), 6,81 (ddd, J=12,0, 8,5, 2,6Hz, 1H), 6,71 (m, 2H), 5,71 (d, J=14,2Hz, 1H),
5,60 (dd, J=14,3, 1,00z, 1H); IR (mang moéng) 2229, 1670 cm™'; Phd khéi ESI m/z 575
([M+HT).

Vi du 6: Didu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(5-tosyl-1H-tetrazol-
1-yD)propyl)pyridin-3-yl)oxy)benzonitril
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Hon hop gdém  4-((6-(3-azido-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)
pyridin-3-yl)oxy)benzonitril (1,700g, 3,07mmol) va 4-metylbenzensulfonyl xyanua
(0,834g, 4,60mmol) dugc dun nong nguyén chit & 100°C trong lo nho trong 16 gid. Lam
mét hdn hop phan Gng nay xudng nhiét do phong, pha lodng véi DCM va tinh ché bang

séc ky silicagel (0-50% EtOAc/céc hexan) dé tao ra hop chat néu & dé muc nay c6 dang
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bot mau vang nhat (1,109, 57%): '"H NMR (300MHz, CDCl) & 8,37 (d, J=2,7Hz, 1H),
7,98 (d, J=8,4Hz, 2H), 7,73 (d, J=8,6Hz, 1H), 7,68 (m, 2H), 7,51 (m, 2H), 7,42 (d, /=8 5Hz,
2H), 7,13 (m, 2H), 6,83 (m, 2H), 6,67 (s, 1H), 5,70 (d, /~13,7Hz, 1H), 5,58 (d, J=14,2Hz,
1H), 2,48 (s, 3H); IR (mang méng) 3107, 2229, 1158 cm!; Ph khdi ESI m/z 626 ([M+H]").

Vi du 7: Diéu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril
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R, = -CO,Et, -COMe, -COPh, -SO,(4-MePh)

Phuong phap A: Bang cich xa phong héa/khir carboxyl cta etyl este va chiét. B6 sung
thém dung dich natri hydroxit 2N (0,447ml, 0,894mmol) vao dung dich chira etyl 1-(3-(5-
(4-xyanophenoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-3,3-diflo-2-hydroxypropyl)-1-
tetrazol-5-carboxylat (0,097g, 0,179mmol) trong EtOH (0,203ml) va nude (2,032 ml) o
nhiét do phong. Khudy hdn hop phan tng nay ¢ nhiét do phong trong 30 phit. sau dé axit
héa hdn hop phan tng nay bang dung dich HCI 1N, tao thanh chét két tia mau tring duc.
Chiét hdn hop nay bing EtOAc, va c4c pha hiru co hdn hop dugc 1am kho (MgSO4) va cd
dé tao thanh hop chét néu & d& muc nay c6 dang dau mau vang nhat (83mg, 99%): '"H NMR
(300MHz, CDCL3) & 8,74 (s, 1H), 8,26 (d, J=2,7Hz, 1H), 7,71 (m, 2H), 7,62 (d, /=8,7Hz,
1H), 7,43 (m, 2H), 7,19 (s, 1H), 7,12 (m, 2H), 6,76 (m, 2H), 5,44 (d, /=14,4Hz, 1H), 5,23
(dd, J=14.4, 1,5Hz, 1H); Phd khdi ESI m/z 469 ([M-H]‘).b

Phuong phép B: bang cach xa phong héa/khir cacboxyl cua etyl este va loc. B6 sung thém
dung dich natri hydroxit 2N (0,654ml, 1,309mmol) vao dung dich chua etyl 1-(3-(5-(4-
xyanophenoxy)pyridin-2-yl)-2-(2,4-diflophenyl)-3,3-diflo-2-hydroxypropyl)-1H-tetrazol-
5-carboxylat (0,142¢g, 0,262mmol) trong EtOH (0,238ml) va nude (2,380ml) ¢ nhiét do
phong. Khudy hdn hop phan ng nay ¢ nhiét do phong trong 30 phut. Axit hoa hén hop
phan tmg nay bang dung dich HCI 1N, tao thanh chét két tia mau tring duc, chét nay duoc
tach ra bang cach loc, rira bang nude. 1am kho chét rén dudi chan khong trong 2 gid dé tao

ra hop chit néu & d& muc nay 1a chét rin dang tinh thé mau tréng (106mg, 86%).

-0
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Phuong phap C: Bing cach khir axyl bang piperidin. B6 sung thém piperidin (8,69ul,
0,088mmol) vao dung dich chtra 4-((6-(3-(5-axetyl-1H-tetrazol-1-yl)-2-(2,4-diflophenyl)-
1,1-diflo-2-hydroxypropyl)pyridin-3-yl)oxy)benzonitril (0,045g, 0,088mmol) trong EtOH
(0,220ml) & nhiét d6 phong. Khudy hdn hop phan (ng nay ¢ nhiét do phong qua dém. San
phim bat dau tao thanh sau 18 gio, tuy nhién mot s& nguyén liéu ban dau van con. Hon
hop phén Gng nay dugc dun néng & 40°C trong 24 gid. Pho khoi LC ching to sw tiéu thu
hoan toan nguyén liéu ban dau. B6 sung thém dung dich HCI 1IN vao, va chiét hdn hop nay
bing DCM. C4c pha hitu co hdn hop dugc 1am khd (MgSO,) va cd dé tao ra hop chat néu

& d& muc nay ¢6 dang dau mau vang nhat (37mg, 67%).

Phuong phép D: bing cach khir axyl bang natri hydroxit. B6 sung thém dung dich nuéc
natri hydroxit 10% (0,070ml, 0,176 mmol) vao dung dich chira 4-((6-(3-(5-axetyl-1H-
tetrazol-1-yl)-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)pyridin-3-yl)oxy)

benzonitril (0,045g, 0,088mmol) trong EtOH (0,439ml) ¢ nhiét d0 phong. Khuay hén hop
phan ng ndy & nhiét do phong trong 1 gid, sau d6 phén tich TLC ching t6 sy tiéu thu hoan
toan nguyén liéu ban ddu. BS sung thém dung dich HCI 1IN vao, va chét két tia mau tring
duc duoc tao thanh. Chiét hdn hop nay bang DCM, va cac pha hitu co hdn hop duoc 1am
kho (MgSO,) va cd dé tao ra hop chat néu & dé muc nay c6 dang du mau vang nhat (33mg,
76%).

Phuong phép E: Bing cach khir benzoyl bang natri hydroxit. B6 sung thém dung dich natri
hydroxit 10% (0,073ml, 0,182mmol) vao dung dich chtra 4-((6-(3-(5-benzoyl-1H-tetrazol-
1-y1)-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)pyridin-3-yl)oxy) benzonitril
(0,058g, 0,091mmol) trong EtOH (0,454ml) ¢ nhiét do phong. Khudy hdn hop phan tmg
nay & nhiét do phong trong 30 phut, sau d6 phan tich TLC chung t6 sy tiéu thu hoan toan
nguyén lidu ban ddu. B4 sung thém dung dich HCI IN vao, va chit két tha mau tréng duc
tao thanh. Chiét hdn hop nay bing DCM, va céc pha hitu co hdn hop duge lam kho
(MgSO,) va cb dé tao ra hop chit néu & d& muc niy c6 dang du mau vang nhat (39meg,

91%).

Phuong phép F: Bing cach khtr sulfonyl. B6 sung thém bot kém (0,105, 1,601mmol) vao
dung dich chtta 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(5-tosyl-1H-tetrazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril (0,100g, 0,160mmol) trong axit axetic (3,20ml).
Hon hop phan tng nay duge dun néng & 60°C trong 5 gid, sau do phd khéi LC ching to
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53% chuyén héa thanh san pham. Bb sung thém Zn vao, va hdn hop phan tmg nay duogc
dun néng & 90°C trong 3 gid. Loc hdn hop ndy qua dém xelit, rira bang dung dich axit
axetic. Hon hop nay dugc cd dén thé tich 1ml, va thém nudc vao. Hon hop nay duge trung
hoa cAn than bing dung dich nuée bao hoa NaHCO; va chiét hdn hop nay bang DCM. Céc
pha hitu co hdn hgp duoc 1am kho (MgSO,) va ¢b. Tinh ché cin béng sic ky silicagel (0-
50% EtOAc/cac hexan) dé tao ra hop chét néu & d& muc nay 13 diu khong mau (33mg,
44%).

Céc vi du sinh hoc

Vidu A: Déanh gi4 hoat tinh diét nAm: Bénh dbm 14 trén cay lia my (Mycosphaerella
graminicola; Anamorph: Septoria tritici; ma Bayer SEPTTR):

Céc muc k§ thuat ciia nguyén lidu dugce thé hién trong Bang 1 dudi day dugc hoa
tan trong axeton, sau d6 ching duoc tron véi chin 1an thé tich nudc chtra 110ppm Triton
X-100. Cac dung dich diét ndm nay dugc phun 1én cdy gidng lia my bang cach st dung
binh phun budng tu dong. TAt ca cy trong da dugc phun dugc dé 1am kho trong khong khi
truéc khi xir 1y tiép. TAt ca cac chat diét ndm dugc danh gia bang cach sir dung phuong

phép néu trén vé hoat tinh ctia chung déi véi tat ca cdc bénh dich.

Cay trdng lua my (gidng Yuma) dugc trong tir hat trong nha kinh trong hdn hop
50% d4t khoang/50% Metro chtra it d4t cho dén khi chiéc 14 ddu tién nhu ra hoan toan, véi
khoang tir 7 cy dén 10 cay trong mot chau. Cac cdy nay dugce nudi cdy bang dich huyén
phul nuéce chira bao tir Septoria tritici trude khi hodc sau khi xtr 1y diét nam. Sau khi nudi
cdy, cac ciy nay duoc gitt trong do 4m tuong d6i 100% (mdt ngay trong budng tdi c6 tao
swong, sau d6 hai dén ba ngdy trong budng chiéu sang c6 tao swong & 20°C) dé cho bao tir
ndy mam va lay nhiém 1a. Sau do, cac cdy nay dugc chuyén dén nha kinh c6 dat nhiét do
20°C dé bénh phat trién. Khi céc triéu ching bénh biéu hién day di trén céc 14 dau tién cla
cac cly khong duoc xir Iy, cic mic d6 14y nhiém dugc danh gia theo mire tir 0 % dén 100%
do nghiém trong cua bénh. Pham trim kiém soét bénh dugc tinh toan béng cach str dung
ty 16 do nghiém trong ctia bénh trén céc cdy duoc xur 1y so v6i cac cdy khong duge xur ly.

Két qua duoc thé hién trong Bang 1.

Vi du B: Panh gié hoat tinh diét ném: Bénh gi sét nau trén cdy lua my (Puccinia triticina;

Synonym: Puccinia recondita f. sp. tritici; Ma Bayer PUCCRT):

-11-



Cay lta my (gidng Yuma) dugc trong tir hat trong nha kinh trong hén hop gdm 50%
d4t khodng/50% Metro chira it d4t cho dén khi 14 d4u tién nhu ra hoan toan, voi tir 7 cdy
dén 10 cay trong mot chau. Céac cdy nay dugc nudi trdng bang dich huyén phu bao ti
Puccinia triticina truéc khi hodc sau khi xir ly diét ndm. Sau khi nudi trdng, cic cdy nay
duoc gifr trong phong t6i ¢6 tao suong & 22°C v6i do 4m tuong d6i 100% qua dém dé cho
bao t&r ndy mam va lay nhidm 14. Sau d6, cac cdy nay duge chuyén vao nha kinh dat nhiét
d 24°C dé bénh phat trién. Ché pham diét nam, viéc sir dung va danh gid bénh sau quy
trinh xtr Iy dugc mo ta nhu trong Vi du A. Céc két qua dugc thé hién dudi day trong Bang

1.

Trong mdi trudong hgp trong Bang 1, mire xép hang Septoria va Puccinia 12 nhu sau:

33961

% Khdng ché bénh & 50ppm Xép hang
80— 100 A
60 — 79 B
40 —59 C
<40 D
khong thtr nghiém E

Bang 1. Dit liéu sinh hoc cua cic hop chét c6 cong thic (IV)

N
NT R
0 N~N
fonelid
N
NC N
FF
(Iv)
SEPTTR* PUCCRT*
Ry
IDP* | 3DC* |1DP* | 1DC*
_CO2Et A A A A
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SEPTTR* PUCCRT*

= IDP*  |3DC* |1DP* | 1DC*
-C(O)Me A A A A
-C(O)Ph C C A D
“S02(4-MePh) C D D A

*SEPTTR — Bénh d6m 14 lia my (Septoria tritici)

*PUCCRT — Bénh gi sit nau lia my (Puccinia recondita tritici)
*1DP — Chat bao vé 1 ngay

*3DC — Piéu tri 3 ngay

*1DC — Diéu tri 1 ngay
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YEU CAU BAO HO

1. Phuwong phap diéu ché cac hop chét c6 cong thic IV:

Ny—R

N—N
(@]
ISRAL'S
N
NC N
F F
F

av)
bao gdm budc cho hop chat co cong thire IIT tiép xtic v6i Ry-CN,

N
0 3
Ienes'S
N
NC N
F F
F

(11D
trong d6 R, dugc chon tir -CO,Et, -C(O)Me, va -C(O)Ph.

2. Phuong phép theo diém 1, trong d6 budc cho hop chit c6 cong thire 111 tiép xuc véi R,-
CN duoc thuc hién & nhiét d6 nam trong khoang tir 90°C va 130°C.

3. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gdm budce cho hop chat

¢6 cong thie II tiép xic voi natri azit va dung moi:

(ID

4. Phuong phap theo diém 3, trong d6 dung moi dugc chon tir dimetylformamit va metanol.

5. Phuong phap theo diém 3, trong d6 budc cho hop chét c¢6 cong thirc 11 tiép xuc véi natri

azit va dung moi dugc thuc hién & nhiét do nim trong khoang tir 40°C va 60°C.

6. Phuong phép theo diém 3, trong d6 phuong phép nay con bao gdm budc cho hop chat

c6 cong thue I tiép xuc véi trimetylsulfoxonium iodua va bazo:
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ey
7. Phuong phép theo diém 6, trong d6 bazo 14 natri hydrua.

8. Phuong phap theo didm 1, trong d6 R, 1a -CO,Et, phuong phap nay con bao gdm budc:
cho hop chét c6 cong thirc IV tiép xtic v6i natri hydroxit dé tao thanh hon hop; va

cho hén hop nay tiép xuc véi axit clohydric.

9. Phuong phép theo diém 1, trong d6 R, 1a mot trong s6 -C(O)Me va -C(O)Ph, phuong
phap nay con bao gébm budc:

cho hop chét ¢6 cong thirc IV tiép xtic v6i bazo va dung moi.

10. Phuong phép theo diém 9, trong d6 dung moi Ia etanol.

11. Phuong phép theo diém 9, trong d6 bazo 12 mdt trong sd natri hydroxit va piperidin.
12. Phuong phép theo diém 9, trong d6 budc cho hgp chit ¢6 cong thie IV tiép xuc voi
bazo va dung moi dugc thuc hién ¢ nhiét 4o nim trong khoang tir 60°C va 90°C.

13. Hop chét ¢ cong thirc V,
R
O 1
O

NN

NC N
F F

F
(V)

_N
Ny R

N—~N
R, 1a -N3 hoéc > ;va
R, 1a -CO,Et, -C(O)Me, hoiac -C(O)Ph.

trong do

14. Phuong phap st dung hop chét ¢6 cong thire IV theo diém 1 d& bao vé cdy trong chong
lai sy tAn cong cua cac sinh vat gdy bénh trén thuc vat hodc xt ly cdy trong bi lay nhiém sinh

vét gdy bénh trén ciy trong, bao gdm viéc st dung hop chét c6 cong thirc IV, hodc ché pham
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chtra hop chit cho mét trong s6 dét, cdy trong, bd phén cta cdy trdng, dién tich xung quanh
cdy trong, 14, ré v hat.

15. Phuong phép didu ché cac hop chét ¢6 cong thirc VI

_N
N
N-~N

O
IORSL'S
NS
NC N
FF
F

(VD)

bao gdm budc cho hop chét c¢6 cong thirc IV

Iv)
tiép xtc v6i Kém va axit, trong d6 R, 12 -SO»(4-MePh).

16. Phuong phap theo diém 15, trong d6 axit nay 1a axit axetic.
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