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(57) Sdng ché dé cap dén hop chat c6 cong thic 2; trong d6 R!, M* va M® 1a nhu
dugc xac dinh trong phan mo ta. Sang ché ciing dé cap dén phuong phéap diéu
ché hop chit ¢6 cong thife 1, trong d6 R! va X 1a nhu duge xac dinh trong phan
mo ta bao gdm budc cho hgp chat c6 cong thitc 2 ti€p xic véi chat halogen héa.
Séng ché ciing dé cap dén phuong phdp di€u ché hop chét c6 cong thitc 4, trong
dé R, R? va R* 1a nhu duoc x4c dinh trong phidn mo ta, bao gébm buéc cho hop
chit c6 cong thitc 5 trong d6 R? va R* 1a nhu dugc xdc dinh trong phan mé ta
phan tng véi hop chat cé cong thitc 1, véi hop chat cé cong thic 1, quy trinh
diéu ché hgp chat c6 cong thitc 4 bao gom budc diéu ché hgp chat c6 cong thic 1
tr hop chat c6 cong thitc 2 bdi phuong phdp da néu trén. Sing ché ciing dé cap
dén ciing dugc dé€ xuét 1a hgp chat 1a metyl 3,5-diclorobenzenthanimidat metyl
3,5-diclorobenzenthanimidat hoac etyl 3,5-diclorobenzenthanimidat hodc cdc
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Linh vue k§ thuét dwoc dé cap

Séng ché& dé cap dén cdc mudi hai 1an ctia axit malonic.

" Tinh trang k¥ thuat cta sang ché

Céc mudi hai 14n nay hitu ich cho phuong phdp diéu ché€ cic malonyl di-halogenua
nh?ft dinh, 12 c4c chét nay ma c6 thé sir dung duoc d€ didu ché céc thudc trir su mezon-
ion nhéat dinh (vi du, xem Cong b6 don qudc t&€ WO 2009/99929 Al).

Ban chit k§ thuat clia sing ché
Muc dich ctia sdng ché 1a @€ xuét hgp chét c6 cong thic 2:

o © H_R ©

MA OWO e

O O
2
trong do6:
R1 12 phenyl hoic pyridinyl, méi nhém nay tiy ¥ duoc thé bing Q va t6i da 3
phén tir thé doc 1ap dugce chon tir R2; vé6i didu kién R1 duoc thé bing it nhat
moét Q hoac mot R2; ‘
mé&i R2 doc lap 12 halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hoidc Cj-C4 haloalkylthio;
Q 1a phenyl hoic pyridinyl, méi nhém nay tty ¥ dugc thé bang t6i da 5 phan tir theé
doc lap duge chon trong s6 halogen, xyano, C1-Cy4 alkyl, C1-C4 haioalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy;
mdi MA va MB doc 1ap 12 Li, Na, K, Ca, Ba hoic N(RA)RB)RC)RD); va
mbi RA, RB, RC va RD doc 1ap 1a H, C1-C4 alkyl, xyclohexyl, phenyl hoic
benzyl.
Muc dich khac cua sdng ché 1a dé xuét phuong phap diéu ché hgp chat c6 cong

thirc 1:



trong do:

R1 12 phenyl hoic pyridinyl, m&i nhém nay tity ¥ dugc thé bing Q va t6i da 3
phan tir the doc 1ap duoc chon tir R2;

mébi R2 doc 1ap 12 halogen, xyano, SF3, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hoiac C1-Cy haloalkylthio;

Q 1a phenyl hoic pyridinyl, mbi nhém ne‘ly tity ¥ duoc thé bang t6i da 5 phan tlr the
doc lap dugce chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl,
‘C1—C4 alkoxy va C1-C4 haloalkoxy; va

X1a Cl hodc Br

bao gdm budc cho hgp chét c6 cong thic 2:

o © H_R 0

MA o\"><”/0 %

0O 0O
2

trong do: .
R 12 phenyl hoic pyridinyl, méi nhém ndy tiy y dugc thé bing Q va t6i da 3
phin tir thé doc 1ap duoc chon tir R2;
mébi R2 doc lap 1a halogen, xyano, SF5, C1-C4 alkyl, C1-Cy haloalkyl, C1-C4
~ alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hoac C1-C4 haloalkylthio;
Q 1a phenyl hoac pyridinyl, mbi nhém nay ty ¥ duoc th€ bang t6i da 5 phén tir thé
doc 1ap dugc chon trong s6 haldgen, Xyano, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy;
mdi MA va MB doc 1ap 12 Li, Na, K, Ca, Ba hoic N(RA)RB)RC)(RD); va
mbi RA, RB, RC va RD doc lap 1a H, C1-C4 alkyl, xyclohexyl, phenyl hoac
benzyl
ti€p xic vai chat halogen héa.

Sadng ché ciing d¢ xudt phuong phép di€u ch& hop chit c¢6 cong thic 4:



(0]
Z N | R
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trong dé: i
R1 12 phenyl hoic pyridinyl, méi nhém nay tiy ¥ duoc thé bing Q va t6i da 3
~ phén tir thé doc 1ap dugc chon tix R2;
. méi R2 doc 1ap 12 halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
f alkoxy, C1-C4 haloalkoxy, C1-Cy alkylthio hoac C1-C4 haloalkylthio;
Q 1a phenyl hoac pyridinyl, m6i nhém nay tily ¥ dugc thé bang t6i da 5 phan tir the
doc lap duge chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy;
R3 1a thiazolyl, pyridinyl hoic pyrimidinyl, m6i nhém nay tiy ¥ dugc thé bang
halogen hoac C1-Cy alkyl; va
R4 1a H, C1-C4 alkyl hoac C1-C4 haloalkyl
bao gém budc cho hop chét c6 cong thic 5:

R4
@
=
N g P B3

5

.- trong d6:

R31a thiazolyl, pyridinyl hoac pyrimidinyl, méi nh6m nay tuy y dugc th€ bang
halogen hoac C1-Cy4 alkyl; va
R4 13 H, C1-C4 alkyl hoic C1-C4 haloalkyl
phan g véi hop chat c6 cong thitc 1, quy trinh diéu ché hgp chét c6 cong thitc 4 bao
gom budc di€u ché hgp chét c6 cong thic 1 tir hop chit c6 cong thitc 2 bdi phwong phip
da néu trén.
Séng ché ciing dé€ xudt hgp chét c6 cong thitc metyl 3,5-diclorobenzenthanimidat

“hoac etyl 3,5-diclorobenzenthanimidat hoac cdc mudi cta nd.
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Mo ta chi tiét sang ché

Trong ban mo ta nay, cc thuat ngit “bao gébm”, “chia”, “c6”, “mang”, “dic ta
boi” hoac bién thé khéc bat ky cha né, dugc du dinh dé bao ham phuong 4n khong
mang tinh loai trit, tiy thudc vao giéi han dugc chi ra mot cach rd rang. Vi du, ché
phém, hén hop, quy trinh hodc phuong phdp bao gém mot s6 phén tit thi né khong nhat
thiét chi gi6i han & cdc phan ti ndy ma c6 thé bao gém c4c phén tir khic duoc liét ké 1o
‘rang hodc v6n c6 d6i véi céc ché phadm, hén hgp, quy trinh hodc phuong phép.

Thuat ngit “bao ‘gém” khong gém phan tir, bugc hoac thanh phan bat ky khong
dugc dinh rd. Néu trong yéu ciu bao ho, thuat ngﬁ'néy c6 thé khoanh viing gi6i han yéu
cdu béo ho dé bao gém céc chét liéu khac véi chét liéu dugc néu trir c4c tap chét thudng -
di kem véi chiing. Khi thuat ngit “bao gdm” thé hién mot ménh dé clia yéu cau bao ho,

“chit khong phai trong phan mé déu, né chi gi6i han yéu t6 dugc chi ra trong ménh dé
nay; cac yéu t6 khac khong bi giGi han tir toan bo yéu ciu bao ho nay.

Thuat ngit “gom chi yéu 13” dugc dung dé xdc dinh thanh phin hoic phu’omg
phép bao gdm céc chét lieu, cdc budc, cdc ddu hiéu, cic hop phan hoic cdc nguyén t6,
ngoai c4c loai da dugc mo ta cu thé, con bao gém cic chat liéu, cic budc, cic dfu hiéu,
cdc hgp phan hodc cdc nguyén t6 b sung khong anh hudng dén céc dic tinh méi va co
ban cla sdng ch€ dugc yéu cdu bao ho. Thuat ngit “gém chl yéu 13” ndm trung gian
giita “chita” va “bao gém”. _

Khi sdng ch€ hoac mot phin ctia n6 dugc x4c dinh bang thuat ngit m& “bao

gom”, thi diéu s& dugc hiéu mot c4ch chéic chic 1a (trir khi c6 chi d4n khic duoc néu ra
cu thé) phdn mo ta ndy s& mo ta sdng ché bing c4ch sit dung céc thuat ngit “gém chi
yéu 1a” hoic “gbm c6”.
' Ngoai ra, trix khi c6 chi dén khéc, "hodc" diing dé chi hoic bao ham chit khong
phai hoac loai trir. Vi du, di€u kién “A hoac B” dugc thoa man trong cac trudng hop sau:
A ding (hodc c6 mat) va B sai (hoac khong cé mat), A sai (hoac khong c¢6 mit) va B
ding (hoac c6 mat), va ca A va B déu diing (hoac c¢6 mat).

Ngbﬁi ra, cic mao tir khong xdc dinh "mot" ding trudc phan tir hodc thanh phéan
theo sdng ché ciing ciing khong bi gi6i han dé chi mot s6 trudng hop (cé nghia 13 bién:
c0) cta phén tir hodc thanh phin nay. Vi vay "mét" phai dugc hiéu 1a bao gém mot hoic
it nhat mot, va dang tir s6 it cha phdn tir hodc thanh phan cling dung dé€ chi ca s6 nhiéu
trir khi s6 nay c6 nghia 16 rang 12 s0 it.

Trong ban mo ta nay, cdc thuat ngit “ti€p xidc”, “dugc tiép xic” hodc “cho ti€p

xtic” chi viéc mang it nhat hai chat phan dng hod hoc ciing v6i nhau. Thuat ngit nay mo
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ta su twong tac dugc du liéu dé mang lai mot bién déi héa hoc cu thé. Vi du, trong phan
Ban chat k§ thuat cua sdng ché&, khi hgp chit c6 cong thitc 2 duge “cho ti€p xic” véi
chat halogen héa, thi tifc 13 hai chat phan tng “dwgc phan tng” dé diéu ché hop chat c6
cong thitc 1. Viéc “ti€p xic nay” ciing c6 thé dwoc tién hanh véi sy ¢6 mat clia cdc chat
~ phan ng bé sung, cdc dung mai, cdc chét xidc tdc va tuong ty nhu dugc mo ta trong
phdn Ban chat k§ thuit cla sdng ché€ hoac bat ky trong s6 cic phuong an dugc mo ta &
day.

Trong cdc mo ta & trén, thuat ngit “alkyl”, dugc st dung hoac 1a mot minh hoac
trong céc tir két hgp nhu “alkylthio” hodc “haloalkyl” bao gom alkyl mach thzzmg hoac
mach nhanh, nhu metyl, etyl, n—propyl, i-propyl, hoac cdc chdt déng phan butyl, pentyl
hoic hexyl khic nhau. Thuat ngit “alkylen” chi alkandiyl mach thdng hoic mach nh4nh.
Cic vi du vé “alkylen” bao gom CHp, CHpCHp, CH(CH3), CHpCH,CHj,
CHCH(CH3) va cdc chit déng phan butylen khac nhau. Thuat ngit “alkoxy” bao goém,
vi du, metoxy, etoxy, n-propyloxy, isopropyloxy va butoxy, pentoxy va cic chit dong
phan hexyloxy khac nhau. Thuat ngit “alkylthio” bao gébm g6c alkyithio mach nhénh
hodc mach thang nhu metylthio, etylthio, va c4c chit déng phan propylthio, butylthio,
pentylthio va hexylthio khac nhau.

Thuat ngit “halogen”, ditng mot minh hoac trong céic tir két hgp nhu “haloalkyl”,
hoic khi dugc sir dung trong céc mo ta nhu “alkyl dugc thé bing halogen” bao gém flo,
clo, brom hoic iot. Hon th€, khi dugc sir dung trong céc tir két hop nhu thuat ngit
“haloalkyl”, hodc khi duoc st dung trong cidc mo ta nhu thuét ngit “alkyl dugc thé bang
halogen”, thi alkyl nay c6 thé dugc th€ mot phan hodc hoan toan bang cdc nguyén tir
halogen ma ching c6 thé 12 gidng nhau hodc khic nhau. Cic vi du vé “haloalkyl” hodc
“alkyl dugc th€ bang halogen” bao gém -CF3, -CH,Cl, -CHCF3 va -CClpCF3. Cac
thuat ngit “haloalkoxy”, “haloalkylthio”, va tuong tu, dugc x4c dinh theo phuong phap
twong tu nhu thuat ngét “haloalkyl”. Cic vi du vé “haloalkoxy” bao gébm -OCF3, -
OCH,CCl3, -OCH>CH7CFoH va -OCH2CF3. Cic vi du vé€ “haloalkylthio” bao gém -
SCCl3, -SCF3, -SCH2CCl3 va -SCHpCHCHCl

Khi dugc sit dung & day, thuat ngit “chét alkyl héa” ding dé chi hop chat hod hoc
trong d6 gdc chita cacbon dugc lién két thong qua mot nguyén tir cacbon thanh mot
nhém 10i chuyén nhu halogenua hoic sulfonat, né c6 thé dugc th€ bdi viéc lién két 4i
nhan vé6i nguyén tit cacbon néu trén. Trir khi ¢6 chi d4n khic dugc chi ra cu thé, thuat
ngit “alkyl héa” khong chi han ch€ dén gdc chita cacbon véi alkyl; cac goc chita cacbon

trong c4c chét alkyl héa bao gém cic g6c phan tir thé da lién két cacbon khic nhau dac
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trung cho R1 va R2. Khi duogc sir dung & day, thuat ngit “chét halogen héa” ding dé chi
chéat phan ting hod hoc tao ra, chén hoac dwa nguyén tit halogen vao (hoac 1én trén) mot
phan tir hitu co & rﬁ(f)t vi tri d4c trung thong qua nhiéu co ché khac nhau.
Céc phuong 4n theo sdng ché bao gom:
Phuong 4n 1. Hop chét c6 cong thitc 2:

® © H_R ©

M 0\“><”/0 Ve

(0] O
2

trong do: ,

Rl 1a phenyl hoic pyridinyl, méi nhém nay tuy y dugc thé bang Q va tdi da 3
phén tir thé doc 1ap duoc chon tir R2; véi diéu kien R1 du'cjé thé bang it nhat
moét Q hodc mot R2; _

~ mbi R2 doc 1ap 1a halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4~
~ alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hoac C1-Cy4 haloalkylthio; .

Q 1a phenyl hodc pyridinyl, méi nhém nay tuy ¥ duoc thé bang t6i da 5 phan tir the
doc 1ap dugce chon trong sd halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy;

‘méi MA va MB doc lap 1a Li, Na, K, Ca, Ba hoac NRAYRB)RCO)RD); va

mdi RA, RB, RC va RD doc lap 1a H, C1-C4 alkyl, xyclohexyl, phenyl hoic
benzyl.

Phuong 4n 2. Hop chét theo phwong 4n 1, trong d6 R1 12 phenyl tity ¥ dugc thé bing
Q va t6i da 3 phan tir th€ doc 1ap dugc chon tir R2.

Phuong 4n 3. Hop chat theo phuong 4n 1 hoic 2, trong d6 R1 13 phenyl tiy ¥ duoc
thé bing t6i da 3 phan tir thé doc 1ap dugc chon tir R2.

Phuong 4n 4. Hop chit theo phuong dn bat ky trong s6 ciac phuong 4n tir 1 dén 3,
trong d6 R1 12 phenyl tiy § duoc th€ bing t6i da 2 phan tir thé doc lap dugc
chon tir R2.

Phuong an 5. Hop chét theo phuong dn bat ky trong s6 cic phuong an tir 1 dén 4,
trong d6 R1 12 phenyl dugc thé bing 1 phan tir thé duoc chon tir R2.

Phuong 4n 6. Hop chat theo phwong 4n 3, trong d6 R1 1a phenyl dugc thé bing 1
phdn tir thé dugc chon tir R2 & vi tri 3.

Phuong 4n 7. Hop chat theo phuong 4n 6, trong d6 R1 1a 3-(triflorometyl)phenyl
hodc 3-(triflorometoxy)phenyl.
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Phuong 4n 8. Hop chét theo phuong 4n bt ky trong s6 céc phuong 4n tir 1 dén 4,
trong d6 R1 12 phenyl dugc thé bing 2 phn tit thé dugc chon tir R2 & céc vi
tri3 vas.

Phuong an 9. Hgp chat theo phuong 4n 8, trong dé R1 1a 3,5-diclorophenyl hoic 3-
cloro-5-(triflorometyl)phenyl.

Phuong 4n 10. Hop chat theo phwong 4n 1 hodc 2, trong d6 R1 1a phenyl dugc thé
bing 1 phén tir thé dugc chon tir Q. | |

Phuong 4n 11. Hop chét theo phuong 4n 10, trong d6 R1 1a phenyl duoc thé bing
mot phén tlr th€ dugc chon tir Q & vi tri 3.

Phuong 4n 12. Hop ch4t theo phuong 4n 1, trong d6-R1 12 pyridinyl dugc thé bing 1
dén 2 phén tir th€ doc 14p dugc chon tir RZ; hoic pyridinyl duge thé bing 1
phan tit th€ dugc chon tir Q. -

Phwong 4n 13. Hop chit theo phuong 4n 12, trong d6 R1 1a pyridinyl duoc thé bing
1 dén 2 phin tir thé doc 1ap duoc chon tir R2.

Phuong an 14. Hop chét theo phuong dn bat ky trong sd cdc phuong 4n tir 1 dén 13,
trong d6 mbi R2 doc lap 1a halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy hodc C1-C4 haloalkoxy. _-

Phuong 4n 15. Hop chét theo phuong 4n 14, trong d6 mbi R2 doc lap 1a halogen,
C1-C alkyl, C1-C3 haloalkyl, C1-Cp alkoxy hodc Cq-Cp haloalkoxy.

Phuong 4n 16. Hop cht theo phuong 4n 15, trong d6 méi R2 doc lap ié halogen,
C1-C haloalkyl hoac C1-Cy haloalkoxy. ' '

~ Phuong 4n 17. Hop chét theo phuong 4n 16, trong d6 mbi R2 doc lap 1a C1-Cy
haloalkyl hodc C1-Cp haloalkoxy.

Phuong 4n 18. Hgp chat theo phuong 4n 16, trong d6 méi R2 doc lap 1a halogen
hodc C1-Cp haloalkyl.

Phwong 4n 19. Hop ch4t theo phuong 4n 16, trong d6 méi R2 doc lap 1a Cl, -CF3
hodc -OCF3.

Phuong 4n 20. Hop chét theo phurong 4n 19, trong d6 méi R2 doc 1ap 1a CL.

Phuong 4n 21. Hop chét theo phuong 4n 19, trong d6 méi R2 doc 1ap 1a Cl hoac

-CF3.
- Phuong 4n 22. Hop chét theo phuong 4n 19, trong d6 moi R2 doc lap 1a -CF3 hoéc -
OCF3.

- Phuong 4n 23. Hop chét theo phuong 4n bét ky trong s6 cdc phuong 4n 1, 2, 10, 11 -
hodc 12, trong d6 Q 1a pyridinyl tiy ¥ dugc thé bang t6i da 4 phéan tir the doc
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lap dugc chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl, Cq-
C4 alkoxy va C1-C4 haloalkoxy.

Phuong 4n 24. Hop chét theo phuong 4n 23, trong d6 Q 1a pyridinyl tuy y dugc thé
bing t6i da 2 phén tir th€ doc 1ap dugc chon trong s6 halogen va C1-Cy
haloalkyl.

Phuong 4n 25. Hop chét theo phuong 4n 24, trong d6 Q 1a pyridinyl tuy ¥ duoc thé
bang 2 phan tir th€ doc 1ap duge chon trong s6 Cl va -CF3.

Phuong 4n 26. Hop chat theo phuong 4n 25, trong d6 Q 1a 2-pyridinyl duoc thé .
bang Cl va -CF3.

Phuong 4n 27. Hop chét theo phuong 4n 26, trong d6 Q 1a 3-cloro-5-triflorometyl-
pyridin-2-yl.

Phuong 4n 28. Hop chat theo phuong 4n bit ky trong s6 cac phuong 4n tir 1 dén 27,
‘trong d6 méi MA va MB doc lap 1a Li, Na, K, NH4, NH(CHCH3)3,
NH(CHCH»CH,CH3)3, NH3(Bn)», NH>(xyclohexyl)n hoéc
NH>(phenyl)». ,

Phuong 4n 29. Hop chit theo phuong 4n 28, trong d6 méi MA va MB doc lap 1a Na,
K, NHy, NH(CH2CH3)3 hoac NH(CHCH7CH7CH3)3.

‘Phuong én 30. Hop chét theo phuong 4n 28, trong d6 méi MA va MB doc lap 1a Na,
K, NH4 hoic NH(CHpCH3)3.

Phuong 4n 31. Hop chit theo phuong 4n 28, trong d6 méi MA va MB doc lap 1a Na,

K hoiac NH4.
Phuong 4n 32. Hop chit theo phuong 4n 31, trong d6 méi MA va MB doc 1ap 12 Na
hoac K.

Phuong 4n 33. Hop chét theo phuong 4n 31, trong d6 méi MA va MB doc 1ap 12 Na.

Phuong 4n 34. Hop chit theo phuong 4n 31, trong d6 méi MA va MB doc 1ap 12 K.

Phuong 4n 35. Hop chit theo phwong 4n 1, trong d6 Rl 13 khéc véi
3-(triflorometoxy)phenyl.

Phuong 4n 36. Hop chit theo phuong 4n 1, trong d6 R1 13 khac véi 2-florophenyl.

Phuong 4n 37. Hop chat theo phuong 4n 1, trong d6 R1 1a khéc véi 2',3'-dicloro-
[1,1'-biphenyl]-3-yl.

Phuong 4n 38. Hop chit theo phuong 4n 1, trong d6 Rl 1a khic véi
3-(t1iﬂoromefyl)phenyl.

" Phwong 4n 39. Hop chat theo phuong 4n 1, trong d6 R1 12 khac véi 3-[3-cloro-5-

(triflorometyl)-2-pyridinyl]phenyl.
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Phuong 4n 40. Hop chét theo phuong an bt ky trong sd cac phuong 4n tir 35 dén
38, trong d6 va mbi MA va MB doc 1ap v6i nhau 12 khéc véi Na.

Phuong 4n 41. Hop chat theo phuong 4n 7, trong d6 R1 12 3~(triflorometyl)phenyl.

Phuong 4n 42. Hop cht theo phuong 4n 9, trong d6 R1 1a 3,5-diclorophenyl.

Phuong 4n 1A. Phuong phdp di€u ché hgp chat c6 cong thic 1:

H R!

- trong d6:

R1 12 phenyl hoic pyridinyl, méi nhém nay tiy ¥ duoc thé bing Q va t6i da 3
phan tir th€ doc 1ap duoc chon tir R2;

mé&i R2 doc 1ap 12 halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 -
alkoxy, C1-C4 haloalkoxy, C1—C4 alkylthio hodac C1-Cy4 haloalkylthio;

Q 12 phenyl hoac pyridinyl, mdi nhém nay tuy ¥ duoc thé bang t6i da 5 phan tir the
doc 1ap dugc chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy; va

X 1a Cl hodc Br

bao gém budc cho hgp chat c6 cong thitc 2:

o © H R' ©

MA 0\n><ﬂ/o e
' 0O O :
2

trong dé:

R1 12 phenyl hoac pyridinyl, méi nhém nay tity ¥ dugc the bing Q va t6ida 3
phén tir th€ doc 1ap duoc chon tir R2;

m&i R2 doc 1ap 14 halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
aikoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hedac C-Cy4 haloalkylthio;

Q 12 phenyl hoac pyridinyl, méi nhém nay tuy ¥ dugc thé bang t6i da 5 phan tir the
doc 1ap dugce chon trong s6 halogen, xyano, C1-Cy4 alkyl, C1-C4 haloalkyl,
- C1-C4 alkoxy va C1-C4 haloalkoxy;

mbi MA va MB doc 1ap 1a Li, Na, K, Ca, Ba hoac N(RA)(RB)(RC)(RD) va
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méi RA, RB, RC va RD doc 1ap 12 H, C1-C4 alkyl, xyclohexyl, phenyl hoidc
benzyl
ti€p xdc véi chat halogen héa.

Phuong 4n 2A. Phuong phép theo phwong 4n 1A, trong d6 R1 12 phenyl tuy ¥ dwoc
thé bing Q va t6i da 3 phén tir thé doc lap dugc chon tir R2.

Phuong 4n 3A. Phuong phap theo phuong 4n 1A hoic 2A, trong d6 R1 12 phenyl
tdy ¥ duoc thé bing t6i da 3 phan tir th€ doc lap duoc chon tir R2.

Phuong 4n 4A. Phuong phép theo phuong 4n bat ky trong s6 cac phuong an tir 1A
dén 3A, trong d6 R1 1a phenyl tily § dugc thé bing t6i da 2 phan tir the doc
lap dugc éhQn tir R2.

Phuong 4n 5A. Phuong phédp theo phuong 4n bat ky trong s6 cdc phuong an tir 1A
dén 4A, trong d6 R1 12 phenyl duoc thé bing 1 phan tif thé dugc chon tir R2.

Phuong dn 6A. Phuong phép theo phuong 4n SA, trong dé Rl1a phenyl dugc thé. -
bing 1 phan tir the dugc chon tir R2 & vi tri 3.

Phuong 4n 7A. Phuong phép theo phuong 4n 6A, trong d6 R1 12 3-
(triflorometyl)phenyl hoac 3-(triflorometoxy)phenyl.

Phuong 4n 8A. Phuong phép theo phuong 4n bt ky trong s6 cic phuong 4n tir 1A
dén 4A, trong d6 R1 1a phenyl duoc thé bing 2 phan tir thé dugc chon tir R2
Gcacvitri3 vas.

Phuong 4n 9A. Phuong phép theo phuong 4n 8A, trong d6 R1 1a 3,5-diclorophenyl
hoac 3-cloro-5-(triflorometyl)phenyl.

Phuong 4n 10A. Phuong phép theo phuong 4n 1A hoic 2A, trong d6 R1 12 phenyl
dugc thé bang 1 phan tir thé dugc chon tir Q. :

Phuong 4n 11A. Hop chét theo phuong 4n 10A, trong d6 R1 1a phenyl duoc thé
bang mot phan tir thé dugc chon tir Q & vi tri 3. ,

Phuong 4n 12A. Phuong phap theo phuong 4n 1A, trong d6 Rl pyridinyl dugc thé
biing 1 dén 2 phin tir th€ doc 1ap dugc chon tir R2; hoic pyridinyl dugc the
bang 1 phan tir th€ dugc chon tir Q.

Phuong 4n 13A. Phuong phép theo phuong 4n 12A, trong d6 R1 12 pyridinyl dugc
thé bing 1 dén 2 phan tir thé doc 1ap duoc chon tir R2.

Phuong 4n 14A. Phuong phap theo phuong 4n bét ky trong s6 cic phuong dntir 1A
dén 13A, trong d6 méi R2 doc 1ap 12 halogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy hodc C1-C4 haloalkoxy.
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Phuong 4n 15A. Phuong phép theo phuong 4n 14A, trong d6 méi R2 doc 1ap 1a
halogen, C1-Cp alkyl, C1-Cp haloalkyl, C1-Cp alkoxy hodc C1-Cp
haloalkoxy. |

Phuong 4n 16A. Phuong phép theo phuong 4n 15A, trong d6 méi R2 doc 1ap 1a
halogen, C1-Cp haloalkyl hodac C1-Cp haioalkoxy.

Phuong 4n 17A. Phuong phap theo phuong 4n 16A, trong d6 méi R2 doc 1ap 1a C1-
C) haloalkyl hodc C1-Cy haloalkoxy.

Phuong 4n 18A. Phuong phép theo phuong 4n 16A, trong d6 méi R2 doc lap 1a
halogen hoac C1-Cp haloalkyl.

Phuong 4n 19A. Phuong phap theo phuong 4n 16A, trong d6 méi R2 doc lap 1a Cl,
-CF3 hoic -OCF3.

Phuong 4n 20A. Phuong phép theo phuong 4n 19A, trong d6 méi R2 doc lap 1a ClL

Phuong 4n 21A. Phuong phép theo phuong 4n 19A, trong d6 méi R2 doc 1ap 1a Cl
hoic -CF3.

Phuong 4n 22A. Phuong phép theo phuong 4n 19A, trong d6 méi R2 doc lap 1a -
CF3 hoac -OCF3.

Phuong 4n 23A. Phuong phap theo phuong dn bat ky trong s cdc phuong 4n 1A,
2A, 10A, 11A hodc 12A, trong d6 Q 1a pyridinyl tliy ¥ dugc thé bang t6i da4

- phan tir th€ doc 1ap duge chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy va C1-C4 haloalkoxy.

Phuong 4n 24A. Phuong phép theo phuong 4n 23A, trong d6 Q 1a pyridinyl tuy y
dugc th€ bang t6i da 2 phén tir thé doc 1ap duge chon trong s6 halogen va Cj-
C4 haloalkyl.

Phuong én 25A. Phuong phép theo phuong 4n 24 A, trong d6 Q 1a pyridinyl tuy y
dugc thé bang 2 phan tir th€ doc 1ap dugc chon trong s6 Cl va -CF3.

Phuong 4n 26A. Phuong phip theo phuong 4n 25A, trong d6 Q 1a 2-pyridinyl duge
thé bang Cl va -CF3.

Phuong 4n 27A. Phuong phap theo phuong 4n 24A, trong d6 Q 1a 3-cloro-5- -

 triflorometyl-pyridin-2-yl.

Phuong 4n 28A. Phuong phap theo phimng an bat ky trong s6 cac phuong an tir 1A
dén 27A, trong d6 méi MA va MB doc 1ap 12 Li, Na, K, NHy,
NH(CH2CH3)3, NH(CH2CH2CH2CH3)3, NH>(Bn)p, NH)(xyclohexyl)>
hodc NH)(phenyl)p.
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Phuong 4n 29A. Hop chat theo phuong 4n 28A, trong d6 mbi MA va MB doc lap 1a
Na, K, NH4, NH(CH2CH3)3 hoac NH(CHCH,CHCH3)3.

Phuong 4n 30A. Hop chat theo phuong 4n 28A, trong d6 méi MA va MB doc 1ap 1a

| Na, K, NH4 hoiac NH(CH2CH3)3.

Phuong 4n 31A. Phuong phép theo phuong 4n 28A, trong d6 méi MA va MB doc
lap 1a Na, K hodc NHy.

Phuong 4n 32A. Phuong phap theo phuong 4n 28A, trong d6 méi MA va MB doc
lap 1a Na hoac K.

Phuong 4n 33A. Phuong phap theo phurong 4n 28A, trong d6 méi MA va MB doc
1ap 1a Na.

Phuong 4n 34A. Phuong phap theo phuong 4n 28A, trong d6 mdi MA va MB doc
lapla K.

"Phuong 4n 35A. Phuong phép theo phuong 4n bat ky trong s6 cac phuong 4n tit 1A
dén 34A, trong d6 chit halogen héa 1a oxalyl clorua, thionyl clorua, phosgen,
triphosgen, xyanuric clorua, phospho oxyclorua, phospho triclorua, phospho
peh_taclorua, diphosgen, sulfuryl clorua, thionyl bromua, triphenylphosphin
dibromua hodc phospho tribromua.

Phuong 4n 36A. Phuohg phép theo phuong 4n 35A, trong d6 chit halogen héa 1a

. 'oxalyl clorua, thionyl clorua, phosgen, triphosgen hoac xyanuric clorua.

Phuong 4n 37A. Phuong phdp theo phuong 4n 36A, trong d6 chat halogen héa 1a
oxalyl clorua hoac thionyl clorua.

Phuong 4n 38A. Phuong phdp theo phuong 4n 37A, trong dé chat halogen héa 1a
oxalyl clorua.

Phuong 4n 39A. Phuong phdp theo phuong dn bat ky trong s6 cac phuong 4n tir 1A
dén 38A, trong d6 budc tiép xic dugc thuc hién vé6i sy c6 mat cla pyridin

hoac hop chét c6 cong thitc 3:

O

RE\IﬁJ\H

_ RF
3

trong do:

RE 1a C1-C4 alkyl;

RF 12 C1-C4 alkyl; hoac

RE va RF két hop ciing véi nhau 12 C4-Cg alkylen.
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Phuong 4n 40A. Phuong phéap theo phuong an 39A, trong d6 budce ti€p xiic duge
thuc hién véi su ¢ mat cua pyridin.

Phuong 4n 41A. Phuong phap theo phuong 4n 40A, trong d6 RE 14 -CH3; vaRF 1a
-CH3. _

Phuong 4n 42A. Phuong phdp theo phuong 4n 39A, trong d6 RE va RF két hop
cung v6i nhau 1a Cs alkylen.

Phuong 4n 43A. Phuong phép theo phuong 4n bat ky trong s6 cdc phuong 4n tir 1A
dén 42A, trong d6 ty 1& mol giita pyridin hoac hop chét c6 cong thitc 3 va
hop chét c6 cong thitc 2 ndm trong khoang tir 0,001 dén 0,5.

Phuong 4n 44A. Phuong phdp theo phuong 4n 43 A, trong d6 ty 1& mol gitta pyridin
hodc hop chét ¢6 cong thitc 3 va hgp chét ¢ cong thic 2 nam trong khoang
tir 0,001 dén 0,4.

Phuong 4n 45A. Phuong phdp theo phuong dn 44 A, trong d6 ty 1& mol gitta pyridin
hoic hop chét c6 cong thitc 3 va hgp chat c6 cong thic 2 ndm trong khoang
tir 0,005 dén 0,3.

Phuong an 46A. Phuong phap theo phuong an 45A, trong d6 ty 1& mol gitta pyridin
hoic hop chét ¢6 cong thitc 3 va hgp chat ¢ cong thitc 2 ndm trong khoang
tir 0,005 dén 0,2.

Phuong 4n 47A. Phuong phdp theo phuong dn 46A, trong d6 ty 1& mol giita pyridin
hoic hop chét c-cong thitc 3 va hgp chét ¢6 cong thitc 2 ndm trong khoang
tir 0,005 dén 0,1.

Phuong 4n 48A. Phuong phép theo phwong 4n bat ky trong s6 céc phuong 4n tir 1A
dén 47A, trong d6 budc ti€p xiic dugc thyc hién trong dung moi hitu co.

Phuong 4n 49A. Phuong phép theo phuong dn 48A, trdng d6 dung moéi hitu co la
toluen, diclometan, xyclohexan, benzen, 1,2-dicloroetan, etyl axetat hoac
butyl axetat.

Phuong 4n S0A. Phuong phép theo phuong 4n 49A, trong d6 dung moéi hitu co la
toluen, diclorometan hoéc xyclohexan.

Phuong 4n 51A. Phuong phép theo phuong 4n 50A, trong d6 dung méi hitu co 1a
toluen. |

Phuong 4n 52A. Phuong phdp theo phuong 4n bat ky trong s6 cic phuong 4n tir 1A
dén 51A, trong d6 budc ti€p xic duge thuc hién & nhiét 4 1én dén khoang
200°C.
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Phuong 4n 53A. Phuong phép theo phuong an 52A, trong d6 budc ti€p xic dugc
thuc hién & nhiét 40 nam trong khoéang tir 0 dé€n 200°C.

Phuong 4n 54A. Phuong phédp theo phuong 4n 53A, trong d6 budc ti€p xic duge
thuc hién & nhiét 46 ndm trong khoang tir 0 dén 100°C.

Phuong 4n 55A. Phuong phédp theo phuong an 54A, trong d6 budce ti€p xic duoc
thuc hién & nhiét 46 nim trong khoang tir 0 dé€n 70°C.

Phuong 4n 56A. Phuong phép theo phuong an 55A, trong d6 budc tiép xic duoc
thuc hién & nhiét 46 ndm trong khoang tir 18 dén 30°C.

Phuong 4n 57A. Phuong phép theo phuong dn 52A, trong d6 budc ti€p xic duoc
thuc hién & nhiét 46 ndm trong khoang tir 45 dén 55°C.

- Phuong 4n 58A. Phuong phap theo phuong dn bat ky trong s6 cic phuong 4n tir 1A
dén 57A, trong d6 budc tiép xtic duoc thuc hién bing céch bd sung hop chat
c6 cong thitc 2 vao chat halogen héa. |

Phuong 4n 59A. Phuong phap theo phuong an bat ky trong s6 cac phuong 4n tir 1A
dén 57A, trong d6 budc tiép xtic duoc thuc hién bing c4ch bd sung chat
halogen héa vao hgp chat ¢6 cong thic 2.

Phuong 4n 60A. Phuong phap theo phuong 4n bat ky trong s6 cac phuong an tir 1A
dén 59A, trong d6 hop chat c6 cong thic 1 tuy ¥ duge phan 14p.

Phuong 4n 61A. Phuong phap theo phuong an 60A, trong d6 hgp chit c6 cong thitc
i dugc phan lap.

Phuong 4n 62A. Phuong phép theo phuong d4n 60A, trong d6 hgp chat cé cong thitc
1 khong dugc phén lap (tic 1a duge sit dung in-situ trong dung moi hitu co).

Phuong 4n 63A. Phuong phap theo phuong an bat ky trong s6 cac phwong an tir 1A
dén 34A, trong d6 chat halogen héa 14 chat clo héa hoac chat brom héa.

Phuong 4n 64A. Phuong phip theo phuong 4n 63A, trong dé chat clo héa 1a oxalyl
clorua, thionyl clorua, phosgen, triphosgen, xyanuric clorua, phospho
oxyclorua, phospho triclorua, phospho pentaclorua, diphosgen hoéc sulfuryl
clorua.

Phuong 4n 65A. Phuong phép theo phuong 4n 63A, trong d6 chit brom héa 1a
thionyl bromua, triphenylphosphin dibromua hoac phospho tribromua.

- Phuong 4n 66A. Phuong phép theo phuong 4n bat ky trong s6 cdc phuong 4n tir 1A
dén 34A, trong d6 X 1a CL

Phuong 4n 67A. Phuong phap theo phuong 4n bat ky trong s6 cic phuong 4n tir 1A
dén 34A, trong d6 X 1a Br.
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Phuong 4n 68A. Phuong phap theo phuong 4n 7A, trong d6 R1 1a 3-
(triflorometyl)phenyl.

Phuong édn 69A. Phuong phap theo phuong 4n 9A, trong d6 Rl1a3,5-
diclorophenyl.

Phuong 4n 1B. Phuong phdp diéu ché hgp chét c6 cong thic 4:

- Q
Z N | R
X \N+ o
R* 4 kR3

| trong dé:

R1 12 phenyl hoic pyridinyl, méi nhém nay tiy ¥ duoc th€ bing Q vatsida3 -
phan tit th& doc 1ap dugc chon tir R2;

" m&i R2 doc 1ap 12 halogen, xyano, SFs, C1-Cy alkyl, C-Cy haloalkyl, C-Cy.
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hodac C1-C4 haloalkylthio;

Q 1a phenyl hoic pyridinyl, méi nhém nay tiy ¥ dugc th€ bang t6i da 5 phan tir the
doc lap duge chon trong s6 halogen, xyano, C1-Cy alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haioa]koxy;

R3 12 thiazolyl, pyridinyl hoic pyrimidinyl, méi nhém ndy tiy § duoc thé bang
halogen hodc C1-C4 alkyl; va

R41aH, C1-C4 alkyl hodc C1-C4 haloalkyl

bao gém budc diéu ché hop chét ¢ cong thic 1:

trong dé:
R1 12 phenyl hoic pyridinyl, méi nhém nay tity § dugc thé bing Q va t6i da 3
_ phan tir th€ doc 1ap dugc chon tir R2;. 7
mbi R2 doc lap 1a halogen, xyano; SF3, Ci -C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hoac C1-C4 haloalkylthio;
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Q 1a phenyl hoac pyridinyl, méi nhém nay tity § dugc thé€ bing t6i da 5 phén tir thé
doc lap dugc chon trong s6 halogen, xyano, C1-Cy4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy; va

X1a Cl hoac Br

béng cach cho hop chit c6 cong thitc 2:

o © H_R ©

MA OWO 3‘3

0 0]
2
trong doé: ,

R1 1a phenyl hoic pyridinyl, méi nhém ndy tiy ¥ dugc thé bing Q va 6i da 3
phan tir the doc 1ap duoc chon tir R2;

mbi R2 doc lap 1a halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-Cy4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hoac C1-Cy4 haloalkylthio;

'Q 1a phenyl hodc pyridinyl, mbi nhém nay tity § dugc thé bang t6i da 5 phan tir thé
doc 1ap duoc chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va Cp-C4 haloalkoxy;

méi MA va MB doc 1ap 12 Li, Na, K, Ca, Ba hoac NRA)RB)RCO)RD); va

méi RA, RB, RC va RD doc lap 1a H, C1-C4 alkyl, xyclohexyl, phenyl hoac
benzyl -

vé6i chat halogen héa dé tao ra hgp chat cé cong thic 1; va

bude cho hgp chit c6 cong thitc 5:

Cr
N EARf‘
5
trong do: ,
R3 1a thiazolyl, pyridinyl hoac pyrimidinyl, méi nhém nay tiy y duoc thé bang
halogen hodc C1-Cy4 alkyl; va
R4 1a H, C1-Cy alkyl hoic C1-C4 haloalkyl
phan tng v6i hgp chét c6 cong thitc 1 @€ diéu ché hop chét ¢ cong thirc 4.
Phuong 4n 2B. Phuong phép di€u ché€ hop chat c6 cong thiic 4:
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Z N | R
X \N+ o
rR? 4 kR3

trong dé:

R1 13 phenyl hoic pyridinyl, méi nhém nay tiy ¥ duoc th€ bing Q va t6i da 3
phén tir thé doc 1ap duoc chon tir R2;

mébi R2 doc lap 1a halogen, xyano, SF5, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylthio hodc Cq1-C4 haloalkylthio;

Q 1a phenyl hoac pyridinyl, méi nhém nay ty § dugc thé béng t6i da 5 phan ti thé
doc 1ap dugce chon trong s6 halogen, xyano, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va C1-C4 haloalkoxy;

R3 1 thiazolyl, pyridinyl hoic pyrimidinyl, méi nhém nay tiy ¥ dugc thé bing
halogen hoic C1-Cy alkyl; va

R4 12 H, C1-C4 alkyl hoic C1-C4 haloalkyl

bao gém budc cho hop chét cé cong thitc 5:

4
Cl
=
N N R
H
5
trong doé:
R3 1 thiazolyl, pyridinyl hoic pyrimidinyl, méi nhém nay tiy ¥ duoc thé bing
halogen hodc Cp-Cy4 alkyl; va

R41aH, C1-C4 alkyl hodc C1-C4 haloalkyl
phan tng véi hop chat c6 cong thic 1:

trong d6 hop chat c6 cong thitc 1 duge diéu ché bang phuong phép theo phuong dn
1A.
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Phuong an 3B. Phuong phép di€u ché hgp chat c6 cong thitc 4 bao gébm buéc phan
ing ctia hgp chit c6 cong thitc 5 v6i hop chat cé cong thic 1; phuong phép
ndy, khic biét & chd, budc diéu ché hop chat c6 cong thic 1 tir hgp chit ¢
cong thitc 2 boi phuong phap da néu trén, nhu dugc mo ta trong phin Ban
chét k¥ thuat cta sang ché.

Phuong 4n 4B. Phuong phép theo phuong an bat ky trong s6 cidc phuong an tir 1B
dén 3B, trong d6 R1 13 phenyl tity ¥ dugc thé bing Q va t6i da 3 phan tir the
doc 1ap dugc chon tir R2.

Phuong 4n 5B. Phuong phép theo phuong 4n bat ky trong s6 cic phuong 4n tir 1B
dén 4B, trong d6 R1 1a phenyl tity ¥ dugc thé bing t6i da 3 phan tir thé doc
1ap dwoc chon tir R2.

‘Phu'o‘ng an 6B. Phuong phédp theo phuong 4n bt ky trong s cic phuong an tir 1B
dén 5B, trong d6 R1 1a phenyl tiy y duoc thé bing t6i da 2 phén tir thé doc
lap duogc chon tir R2.

Phiro‘ng an 7B. Phuong phdp theo phuong dn bét ky trong s6 cic phuong-4n tir 1B
dén 6B, trong d6 R1 12 phenyl dugc thé bing 1 phén tir thé duoc chon tix R2. -

Phuong 4n 8B. Phuong phép theo phuong 4n 7B, trong dé Rl 13 phenyl dugc thé
béng 1 phan tif thé dugc chon trR2&vitrf3.

Phuong 4n 9B. Phuong phdp theo phuong 4n 8B, trong dé6 Rl 1a 3-
(triflorometyl)phenyl hoac 3-(triflorometoxy)phenyl. “

-~ Phuong 4n 10B. Phuong phép theo phuong 4n bat ky trong s6 cic phuong 4n tir 1B
dén 6B, trong d6 R1 1a phenyl dugc thé bing 2 phén tit thé duoc chon tir R2 &
cacvitri 3 vas.

Phuong 4n 11B. Phuong phép theo phwong 4n 10B, trong d6 Rl 1a 3,5-
diclorophenyl hodc 3-cloro-5-(triflorometyl)phenyl.

Phuong 4n 12B. Phuong phép theo phuong 4n bit ky trong s6 cdc phuong 4n tir 1B
dén 4B, trong d6 R1 12 phenyl duoc thé bing 1 phén tir thé dugc chon tir Q.

Phuong 4n 13B. Phuong phép theo phuong 4n 12B, trong d6 R1 13 phenyl duoc thé
bing mot phan tit thé duge chon tir Q & vi tri 3.

Phuong 4n 14B. Phuong phédp theo phuong 4n bit ky trong s6 ciac phuong 4n tir 1B
dén 3B, trong d6 R1 1a pyridinyl dugc thé bing 1 dén 2 phan tir thé doc 1ap
duoc chon tir R2; hoic pyridinyl duoc thé bang 1 phan tir thé€ dugc chon tir Q.

Phuong 4n 15B. Phuong phép theo phuong 4n 14B, trong d6 R1 1a pyridinyl duoc
th& bing 1 dén 2 phén tir th€ doc 1ap duoc chon tix R2.
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Phuong 4n 16B. Phuong phédp theo phuong dn bat ky trong s6 cac phuong an tir 1B
dén 15B, trong d6 méi R2 doc lap 1a halogen, C1-C4 alkyl, C1-C4 haloalkyi,
C1-C4 alkoxy hoac C1-C4 haloalkoxy.

Phuong 4n 17B. Phuong phip theo phwong 4n 16B, trong d6 méi R2 doc lap 1a
halogen, C1-Cp alkyl, C1-Cp haloalkyl, C1-Cp alkoxy hoac Ci-Cp
haloalkoxy.

Phuong 4n 18B. Phuong phép theo phuong 4n 17B, trong d6 méi R2 doc lap 1a
halogen, C1-Cp haloalkyl hoac C1-Cp haloalkoxy.

Phwong 4n 19B. Phuong phép theo phuong 4n 18B, trong d6 méi R2 doc lap 1a Cq-
C7 haloalkyl hodac C1-Cp haloalkoxy.

Phuong 4n 20B. Phuong phép theo phwong 4n 18B, trong d6 méi R2 doc lap 1a
halogen hoac C1-Cp haloalkyl.

Phuong 4n 21B. Phuong phap theo phuong 4n 18B, trong d6 méi R2 doc lap 1a Cl,
-CF3 hoac -OCF3.

Phuong 4n 22B. Phuong phép theo phuong 4n 21B, trong d6 mdi R2 doc lap 1a CL

Phuong 4n 23B. Phuong phép theo phuong 4n 21B, trong d6 méi R2 doc 1ap 1a Cl
hoac -CF3.

Phuong an 24B. Phuong phdp theo phuong 4n 21B, trong d6 mbi R2 doc lap 1a -CF3
hodc -OCF3.

Phuong 4n 25B. Phuong phédp theo phuong 4n bat ky trong s6 cidc phuong 4n llé,
2B, 3B, 4B, 12B, 13B hoac 14B, trong d6 Q 1a pyridinyl tuy § duogc thé bang
t6i da 4 phan tir th€ doc lap duge chon trong s6 halogen, xyano, C1-C4 alkyl,
C1-C4 haloalkyl, C1-Cy4 alkoxy va C1-C4 haloalkoxy.

Phuong 4n 26B. Phuong phédp theo phuong 4n 25B, trong d6 Q 1a pyridinyl tuy ¥
dugc thé biang t6i da 2 phan tit thé doc 1ap dugc chon trong s6 halogen va Cq-
C4 haloalkyl.

Phuong 4n 27B. Phuong phép theo phuong 4n 26B, trong d6 Q 1a pyridinyl tuy §
dugc th€ bang 2 phan tir th€ doc 1ap dugc chon trong s6 Cl va -CF3.

Phuong 4n 28B. Phuong phép theo phuong 4n 27B, trong d6 Q 1a 2-pyridinyl dugc
th& bang Cl va -CF3. -

~ Phuong 4n 29B. Phuong phdp theo phuwong dn 29B, trong d6 Q la 3-cloro-

5- tnﬂorometyl—pyrldm-2 -yl
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Phuong 4n 30B. Phuong phép theo phuong dn bat ky trong s6 cdc phuong an tir 1B
dén 29B, trong d6 R3 Ia thiazolyl hodc pyrimidinyl, méi nhém nay tuy y
dugc thé bing halogen hodc C1-Cy alkyl.

Phuong 4n 31B. Phuong phép theo phwong 4n 30B, trong dé R3 1a thiazolyl tuy y
dugc thé bang halogen hodc C1-Cy alkyl.

Phuong 4n 32B. Phuong phap theo phuong 4n 31B, trong d6 R3 12 thiazolyl tay ¥
duéc thé bang halogen.

Phuong 4n 33B. Phuong phép theo phuong 4n 32B, trong d6 R3 13 5-thiazolyl tuy ¥
dugc thé bang halogen.

Phuong 4n 34B. Phuong phip theo phuong 4n 33B, trong d6 R3 1a 2-cloro-5-

~ thiazolyl.

Phuong 4n 35B. Phuong phap theo phuong 4n 30B, trong d6 R3 1a pyrimidinyl tuy y
dugc thé bang halogen hoac C1-C4 alkyl.

Phuong 4n 36B. Phuong phap theo phuong 4n 35B, trong d6 R3 13 pyrimidinyl (tic
1a, khong duoc thé).

Phuong 4n 37B. Phuong phdp theo phuong 4n 36B, trong d6 R3 1a S-pyrimidinyl.
(tdc 13, khong duge thé).:

Phuong 4n 38B. Phuong phdp theo phuong 4n bat ky trong s6 céc phuong 4n tir 1B
dén 37B, trong d6 R4 1a H hoic C1-C4 alkyl.

Phuong 4n 39B. Phuong phép theo phuong 4n 38B, trong d6 R4 1a H hoac CH3.

Phuong 4n 40B. Phuong phép theo phuong 4n 39B, trong dé R4 1a H.

Phuong 4n 41B. Phuong phép theo phuong 4n 39B, trong d6 R4 1a CH3.

Phuong én 42B. Phuong phdp theo phuong 4n bét ky trong s6 céc phuong 4n tir 1B

- dén 41B, trong d6 viéc phan dng dugc thuc hién v6i sy c6 mét cua mot bazo.

Phuong 4n 43B. Phuong phéap theo phubng an 42B, trong d6 bazo 1a bazo hitu co.

Phuong 4n 44B. Phuong phdp theo phuong 4n 43B, trong d6 bazo hitu co 1a
trimetylamin, trietylamin, tributylamin N,N-diisopropyletylamin, pyridin, 2-
picolin, 3-picolin, 4-picolin hoic 2,6-lutidin.

Phuong 4n 45B. Phuong phdp theo phuong an 44B, trong d6 bazo hitu co la

trietylamin tributylamin pyridin hoac 4-picolin.

Phuong 4n 46B. Phuong phdp theo phuong 4n 45B, trong d6 bazo hitu co la
trietylamin hoac 4-picolin.

Phuong 4n 47B. Phuong phdp theo phuong an 46B, trong d6 bazo hitu co 1a-
trietylamin.
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Phuong 4n 48B. Phuong phdp theo phuong dn 46B, trong d6 bazo hitu co 1a
4-picolin.

- Phuong 4n 49B. Phuong phap theo phuong an bét ky trong s6 cac phuong 4n tir 42B
dén 48B, trong d6 ty 1& mol gitta bazo va hop chét c6 cong thic 1 ndm trong
khoang tir 1 dén 10.

Phuong 4n 50B. Phuong phép theo phuong dn 49B, trong d6 ty 16 mol giita bazo va
hgp chét c6 cong thitc 1 ndm trong khoang tir 1 dén 5.

Phuong an 51B. Phuong phép theo phuong dn 50B, trong d6 ty 1& mol giita bazo va
hgp chat c6 cong thic 1 ndm trong khoang tir 1,8 dén 2,5.

~ Phuong 4an 52B. Phuong phap theo phuong 4dn 50B, trong d6 ty 1& mol gitta bazo va

hop chat c6 cong thitc 1 ndm trong khoéng tir 1,5 dén 3,3.

- Phuong 4n 53B. Phuong phéap theo phuong 4n 52B, trong d6 ty 1&€ mol giita bazo va
hop chét c¢6 cong thitc 1 ndm trong khoang tir 2 dén 3,5. '

Phuong dn 54B. Phuong phép theo phuong 4an 53B, trong d6 ty 1& mol giita bazo va
hgp chét ¢6 cong thic 1 ndm trong khoang tir 2 dén 3,25.

Phuong 4n 55B. Phuong phédp theo phuong 4n bat ky trong s6 cic phuong dn tir 42B
qua 54B, trong d6 ty 1& mol giita bazo va hgp chit c6 cong thitc 1 it nhit 1a

“khoang 2. | »

Phuong 4n 56B. Phuong phap theo phuong dn bat ky trong s6 cic phuong an tir 1B
dé'ﬁ 59B, trong d6 budc ti€p xic dugc thuc hién trong dung moi.

Phuong 4n 57B. Phuong phdp theo phuong 4n 56B, trong d6 dung moi 1a toluen,
diclometan, xyclohexan, benzen, 1,2-dicloroetan, etyl axetat hoac butyl
axetat, hodc hén hop ctia chiing.

Phuong an 58B. Phuong phép theo phuong 4n 57B, trong d6 dung moi 1a toluen.

Phuong 4n 59B. Phuong phép theo phuong dn 57B, trong d6 dung moi 1a hén hop
cta toluen va etyl axetat.

- Phuong 4n 60B. Phuong phép theo phuong 4n 57B, trong d6 dung méi 1a hén hop
cla toluen va butyl axetat. _

Phuong 4n 61B. Phuong phép theo phwong 4n 9B, trong d6 Rl 1a 3-
(triﬂorométyl)phenyl.

Phuong 4n 62B. Phuong phdp theo phuong 4n 11B, trong d6 Rl 1a 3,5-
diclorophenyl.
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Phuong 4n 1C. Hop chat c6 cong thic metyl 3,5-diclorobenzenthanimidat hodc etyl
3,5-diclorobenzenthanimidat hoiac cdc mudi ctia né.

Phuong 4n 2C. Hop chét theo phuong 4n 1C 1a metyl 3,5-diclorobenzenthanimidat
hozc mudi cta né.

Phuong 4n 3C. Hop chat theo phuong dn 2C 1a metyl 3,5-diclorobenzenthanimidat
hydroclorua (1:1).

Su két hgp clia cac phuong 4n tir 1 dén 42 theo sdng ch& bao gom:
Phuong 4n A. Hop chit c6 cong thitc 2 theo phuong 4n 1, trong d6:
R11a phenyl ty ¥ duoc thé bing Q va t6i da 3 phan tit th€ doc 1ap dugc chon tir R2;
mbi R2 doc lap 12 halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-Cy alkoxy hoac C1-
C4 haloalkoxy;
Q 1a pyridinyl tiy y dugc thé bang t6i da 2 phén tir th€ doc 1ap duge chon trong s6
halogen va C1-Cy4 haloalkyl; va '
mébi MA va MB doc lap 1a Li, Na, K, NH4, NH(CH>CH3)3,
NH(CHCH>CH>CH3)3, NH2(Bn)2, NHo(xyclohexyl)y hodc
NH7(phenyl)).
Phuong 4n B. Hop chat theo phwong 4n A, trong dé: |
R1 1a phenyl tity ¥ dugc thé bing t6i da 2 phan tir thé doc lap dugc chon tir R2;
mé&i R2 doc 1ap 12 halogen, C1-Cy alkyl, C1-Cp haloalkyl, C1-Cp alkoxy hoac Cq-
(> haloalkoxy; va
~ mbi MA va MB doc 1ap 1a Na, K, NH4 hoic NH(CH,CH3)3.
Phuong 4n C. Hop chit theo phuong 4n B, trong d6:
R1 12 phenyl duoc thé bing 2 phén tir th€ dugc chon tir R2 & céc vitri 3 va 5;
méi R2 doc lap 1a Cl hodc -CF3;va
mbi MA va MB doc 1ap 1a Na, K hoic NHy.
Phuong 4n D. Hgp chit theo phuong 4n B, trong d6:
R1 12 phenyl duoc thé bing 1 phén tir thé dugc chon tir R2 & vi trf 3;
mdi R2 doc 1ap 1a -CF3 hoic -OCF3; va
mbi MA va MB doc 1ap 12 Na, K hoic NH4.

Su két hop clia cic phuong 4n tir 1A dén 69A theo sang ch& bao gom:
Phwong 4n AA. Phuong phép di€u ché hgp chat c6 cong thitc 1 nhu duge mo ta trong -
phuong an 1A, trong dé:
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R1 1a phenyl tity ¥ durgc thé bing Q va t6i da 3 phan tir thé doc 1ap duge chon tix
R2;
moi R2 doc 1ap 1a halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy hoac Cj-
C4 haloalkoxy; .
- Q la pyridinyl tity § dugc thé bang t6i da 2 phan tit th€ doc 1ap duge chon trong s6
halogen va C1-Cy haloalkyl; va
méi MA va MB doc 1ap 12 Li, Na, K, NHy, NH(CHyCH3)3,
NH(CH2CHCHCH3)3, NH»(Bn),, NHy(xyclohexyl)s hoac
NHp(phenyl)).
* Phuong 4n BB. Phuong phap theo phuong an AA, trong dé:
R1 12 phenyl tity ¥ dugc thé bing t6i da 2 phén tir thé doc 1ap dugc chon tir R2;
méi R2 doc lap 14 halogen, C1-C alkyl, C1-Cp haloalkyl, C1-Cp alkoxy hodc Cj-
Cp haloalkoxy; va
mbi MA va MB doc 1ap 12 Na, K, NH4, NH(CH;CH3)3 hoic
NH(CH7CH7CHyCH3)3.
Phuong 4n CC. Phuong phép theo phuong 4n BB, trong d6:
chit halogen héa 1a oxalyl clorua, thionyl clorua, phosgen, triphosgen, xyanuric
clorua, phospho oxyclorua, phospho triclorua, phospho pentaclorua,
diphosgen, sulfuryl clorua, thionyl bromua, triphenylphosphin dibromua
hodc phospho tribromua;
budc ti€p xic duogc thuc hién trong dung méi hitu co; va
~ X1a Cl hodc Br.
Phuong 4n DD. Phuong phép theo phuong 4n CC, trong d6:
chat halogen héa lé. oxalyl clorua, thionyl clorua, phos gen, triphosgen hoac
Xyanuric clorua;
X1aCl; va
dung méi hitu co 1a toluen, diclometan, xyclohexan, benzen, 1,2-dicloroetan, etyl

axetat hoac butyl axetat.

‘Su két hop clia cic phuong 4n tir 1B dén 62B theo sdng ché& bao gém:

Phuong 4n EE. Phuong phép di€u ché hop chét c6 cong thitc 4 nhu duge mo ta & bat ky

~ trong s6 cic phuong 4n 1B, 2B hoic 3B, trong do:

- R11a phenyl tiiy ¥ duoc thé bing Q va t6i da 3 phén tir thé doc lap dugce chon tir
R2; '
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mbi R2 doc lap 12 halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy hoac C1-
C4 haloalkoxy;

Q 1a pyridinyl ty ¥ dugc thé bang t6i da 2 phan ti th€ doc 14p duge chon trong s6 -

halogen va C1-C4 haloalkyl;

R31a thiazolyl hoac pyrimidinyl, méi nhém nay tiy y dugc th€ bang halogen hoic

C1-Cp alkyl; va

R4 1a H hoic C1-C4 alkyl.

Phuong 4n FF. Phuong phép theo phuong 4n EE, trong d6:

R1 12 phenyl tiy ¥ dugc the bing t6i da 2 phan tir thé doc 1ap dugc chon tir R2;

mbi R2 doc 1ap 1a Cl hoic -CF3;

R31a 2-cloro-5-thiazolyl; va

R4 1a CH3.

Phuong 4n GG. Phuong phédp theo phuong an EE, trong d6:

R1 12 phenyl duoc thé bing 1 phan tir th€ dugc chon tir R2;

mbi R2 doc 1ap 12 -CF3 hoac -OCF3;

R3 13 5-pyrimidinyl; va

R4 H.

Céc phuong 4n theo sdng ché, bao gébm cac phuong 4n tir 1 dén 42, tir 1A dén 69A,
tir 1B dén 62B, va tir A dén GG néu trén ciing nhu cdc phuong dn khic bat ky duoc mo
ta & day, c6 thé dugc két hop theo céch thitc bat ky. Hon nifa, cic mo ta vé cac bién theo
céc phuong 4n d€ cap khong chi dén cdc hgp chit c6 cong thitc tir 1 dén 5, ma ca cac
hop chit nguyén liéu ddu va céc hop chat trung gian hitu ich d€ diéu ché cdc hop chét c6
céc Cong thitc tir 1 dén 5 (titc 13, 1b, 2a, 6, 6a, 7, 8,9, 10, 11 va 11a, 1a va 5a. Ngoai ra,
cac phuong 4n theo sidng ch€&, bao gdm cic phuong 4n tit 1 dén 54 & trén cling nhu c4c
phuong 4n khéc bt ky duge mo ta & day, va hén hgp bét ky cla ching, dé cap dén bat
ky trong s cdc phuong phap theo sang ché.

Céc axit malonic thudng dugc sit dung dé diéu ché& hop chit cé cong thitc 2 c6 thé
khong bén khi dé yén hodc khi cét giit (mot minh hoic & dang dung dich trong dung
moi thich hop) vi xu hudng cta it nhdt mot trong hai nhém “-COoH” dé tdch nhém
carboxyl, do vay tao ra CO)(g). Sur tao thanh cia CO2(g) la khong mong muén do né cé
thé gay ra sy sinh 4p khong dugc mong muén trong vat chita bat ky tao ra tinh trang
nguy hiém. Hon thé nifa, su tdich nhém-carboxyl khong hoan toin ctia axit malonic (titc
- 1a, qué trinh tdch nhém carboxyl cla it nhat mot trong s6 nhém “-COoH”) sinh ra tap
chét (tic 1a, axit axetic) vao chét phan tng. Khi tap chit dugc mang trong Quy trinh
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diéu ché hop chat c6 cong thie 2, thi khé loai bd duge nd ra khoi thanh phan san phim
dugc mong mudn. Do hgp chét c6 cong thitc 2 1a bén hon so véi axit malonic ban dau
‘tuong tng khi d€ yén (hodc & dang dung dich trong dung moi thich hop), nén mot khia
canh bd sung clia séng ché 1a dé xuat ché phdm bén chita hop chat c6 cong thitc 2 trong.
dung méi thich hgp. Cic dung méi thich hgp cho ch€ phdm nay bao gém c4c dung moi
da duoc liét ké 1a thich hgp dé sir dung trong phuong phdp thudng dugc ding dé diéu
ché€ hgp chat c6 cong thic 1.

Ngudi c6 hiéu biét trung binh trong Iinh vuc k¥ thuat nay s& thira nhan viéc cic
mudi hai 14n clia axit malonic theo siang ché€ c6 thé c6 mit dudi dang mu6i hai 14n d6i
xing hoac mudi hai 1an bat déi xing. Do d6, cdc hgp chit theo sang ché khong chi gidi
han bdi gid tri cho MA hodc MB 1a giéng hét nhau. Do dé, trong s6 céc hgp chét hitu
ich lam céc hQ‘p chat trung gian, gid tri cho MA hoac MB c6 thé 1a giéng nhau hoic
khac nhau. Theo mot khia canh ctia sing ché, trong d6 MA va MB 13 twong duong (tic
13, ca hai cation giong hét nhau) va theo mot khia canh khic ciia sang ché trong d6 MA
va MB 1a khic nhau (titc 13, c hai cation khong giong nhau). Vi du, trong hop chat c6
cong thitc 1, ca hai MA va MB c¢6 thé 1a Na. Theo céch khdc MA c6 thé 1a Na va MB ¢
thé 1 Li, hodc su két hop khdc bat ky cha cic gié tri cho MA va MB.

Hop chit c6 cong thitc 4 1a cAc mudi ndi mezo-ion. Thuat ngit “mudi ndi”, cling da
biét trong Iinh vyc nay nhu “ion ludng tinh”, 14 cdc phan ti trung hoa vé mit dién tich
nhung mang dién tich duong va am trén c4c nguyén tir khac nhau trong méi céu tric
lién két hod tri theo thuyét lién két hoa tri. Ngoai ra, cdu tao phan tit ciia hop chat c6
cong thitc 4 c6 thé dugc thé hién bang sdu cdu tric lién k&t hod tri nhu dugc thé hién
duéi day, mbi cdu tric dat dién tich duong va am trén cic nguyén tlt khac nhau. Vi su
cong hudng nay, hgp chat c6 cong thirc 4 ciing dugc mo ta 12 “mezo-ion”. Mic du dé
cho don gian, cau tao phan tit clia hgp chat c6 cong thitc 4 dugc mo ta dudi dang cau
tric lién két hod tri don trong ban mo6 ta va yéu cau bao ho sing ché, cdu tric lién két
" hod tri cu thé nay dugc hiéu 12 minh hoa cho toan bd sdu cau tric lién két ho4 tri lién
quan dén sy lién két trong phan tir ciia hgp chit c6 cong thitc 1. Do d6, Cong thirc 4
trong ban mo ta dé cap dén toan bo sdu cdu tric lién két hod tri va céu trdc khic c6 thé
st dung (vi du, thuyét qu§ dao phan ti¥) trix khi c6 quy dinh khéc duoc dinh 1.

Cac hop chat theo sdng ch€ c6 thé tén tai dudi dang mot hodc nhiéu chat déng
phan cédu hinh riéng do su quay lién két bi giéi han bdi su can tré khong gian. Vi du,
hop cht c6 cong thiic 4 trong d6 su thé trén R1 (tic 13, R2 hodc Q) 12 nhém alkyl doi

hoi vé€ mit khong gian (vi du, isopropyl hodc phenyl) & vi tri ortho cta vong phenyl doi
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v6i vong pyrimidini c¢6 thé c6 mat du6i dang hai déng phan quay do su bi giéi han su
‘quay xung quanh lién két vong pyrimidin. Sdng ché bao gém hén hop gdém cdc chit
déng phan cau hinh riéng. Ngoai ra, sing ché bao gém hop chat da dugc 1am giau mot
chat dong phan cdu hinh riéng so véi cac hgp chat khéc.

"Céc hgp chat duge chon tir Cong thitc 4 thudng tdn tai dudi nhiéu dang, va do dé
Cong thic 4 bao gém cac dang két tinh va khong két tinh cta cac hgp chit ¢ cong thitc
4. C4c dang khong két tinh bao gém c4c phuong 4n 12 céc chat ran nhu sép va gom ciing
nhu céc phuong 4n 1a cic chit 16ng nhu dung dich va kh6i néng chay. Cic dang két tinh
bao gém céc phuong 4n ma chi y&u 1a c6 dang tinh thé don va cdc phuong 4n 1 hén

~hgp ctia cic chat da hinh (titc 1a cdc dang két tinh khic nhau). Thuat ngit “da hinh” - -
dung dé chi dang két tinh cu thé clia hgp chit hod hoc c6 thé két tinh & cac dang két tinh
-khéc nhau, céc dang nay c6 b6 tri va/hoac cau hinh riéng khac nhau ctia phan tit trong
mang tinh thé. Mic du chét da hinh c6 thé c6 thanh phéan hod hoc twong tu, ching ciing
.6 thé c6 thanh phan khic do su c6 mit hodc khong cé mit clia nue hodc phan tir khic
déng keét tinh, c6 thé lién két y&u hoic manh trong mang tinh thé. Chét da hinh c thé -
khic vé dic diém ho4 hoc, 1y hoc va sinh hoc nhu hinh dang tinh thé, ty trong, do6 cing,
mau sic, do bén hod hoc, diém chay, do hiit 4m, kha ning tao huyén phi, t6¢c d6 hoa tan
va d6 sinh kha dung. Ngudi ¢ hiéu biét trung binh trong Iinh vuc nay s& d4nh gi ding
dang da hinh clia hop chit c6 cong thic 4 c6 thé boc 10 tdc dung c6 1gi (vi du, thich hgp
dé diéu ché ché& phdm hitu ich, c6 tdc dung sinh hoc céi thién) hon so v6i dang da hinh
khéc hoac hén hop chita chit da hinh ctia ciing hop chét c6 cong thic 4. Viéc diéu ché
va téch dang da hinh cu thé ctia hop chét c6 cong thitc 4 c6 thé dat dugc bing phuong
phdp ma ngudi c6 hiéu biét trung binh trong linh vuc nay da biét ké ca, vi du, viéc két
tinh bang cach st dung dung moéi va nhiét d6 duoc lwa chon. ,
Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat ndy s& biét rd ring do trong
"~ mobi trudng va dudi cdc diéu kién sinh 1y, cic mubi cia cic hop chét héa hoc dat trang
thdi can bing véi cdc dang khong muéi twong ing cta ching, cic mudi chia sé kha
nang ap dung sinh hoc cla cic dang khong mudi. Do d6, c6 mot khoang rong cuia cic
mudi clia cdc hgp chat c6 cong thic 4 hitu ich dé phong trir cdc loai gay hai khong
- xuong song cac loai gay hai khong xwong song va cac ky sinh tring dong vat (titc 1a
thich hop cho nganh thi y). Cic mudi cia cic hgp chat c6 cong thitc 4 bao gém cdc
“mudi cong axit véi cic axit vo co hodc hitu co nhu cic axit hydrobromic, clohydric,
_ nitric, phosphoric, sulfuric, axetic, butyric, fumaric, lactic, maleic, malonic, oxalic,

“propionic, salicylic, tartaric, 4-toluensulfonic hoac valeric.
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Trong c4c So dé tir 1 dén 9 dudi day, cdc dinh nghia MA, MB, R1, R3 va R4 trong
cic hop chit cé ciac Cong thic 1, 1b, 2, 2a, 4,5, 6, 6a, 7, 8, 9, 10, 11 va 11a 1a nhu
duoc x4c dinh & trén trong phan Ban chat k§ thuat clia sidng ché va phian mo ta cic
phuong 4n trir khi c6 chi din khac dugc chi ra cu thé. Cong thitc 1b 1a mot nhém phu
cta Cong thitc 1 va Cong thic 2a 1a mot nhém phu ctia Cong thitc 2, Cong thitc 6a 1a
mot nhém phu ctia Cong thic 6 va Cong thic 11a 12 mot nhém phu ciia Cong thic 11.

Theo phuong phép dugc minh hoa trong So d6 1, cac hgp chat c6 cong thic 2 khi
“MA+"hozc “MB+” 1a mot cation kim loai thudng c6 mit dudi dang hop chat trung
‘gian phan tng trong qué trinh thiy phan bazo (tic 13, qud trinh xa phong héa) céc hgp
~ chdtcé cong thic 6 (céc aryl malonat) thudng dugc axit héa in-situ, dugc chuyén héa va
duge st dung 1am axit malonic teong tng v6i quy mo thi nghiém (vi du, xem: J. Org.
Chem. 1997, 62, 5116-5127). |

Sodo 1 :
: | H Rl AorB A+ H Rl B+ 1
RO or M7 O, M7 oM w How ™ o
N 3 —
n bang 1 hoac 2
6 2 7

- trong d6 R 1a C,-Calkyl

Phén ttng x4 phong héa phan tng c6 thé xay ra véi cdc bazo khic nhau, nhu LiOH,
NaOH, KOH, Ba(OH), Ca(OH),, NH4OH. Dugc wu tién vi 1y do c6 gid thanh thap
- gbébm NaOH, KOH va Ca(OH);. Khi cation c6 trang thai oxy héa +1, thi c4n c6 it nhat
hai duong lugng bazo dé chuyén héa ca hai nhém este thanh céc nhém carboxylat. Khi
cation c6 trang théi oxy héa +2, thi cdn c6 it nhat mot dwong luong dé chuyén héa ci
hai nhém este thanh cidc nhém carboxylat. Luong du bazo s€ khong gay hai cho phan
ing, va c6 thé Ia tham chi dugc mong mudn néu ti€n hanh phan Wng véi mot lugng nhod
bazo, nim trong khoang tir 0,02 dén 0,2 duong luong bazo so véi malonat d& ddm bao
su chuyén héa hoan toan clia malonat c6 cong thic 6 dit tién hon

Qué trinh x4 phong héa c6 thé dugc thyc hién & nhiét do nim trong khoang tir mot
nhiét do thdp khoang 0°C hoac nhiét do trong phong (khoang 25°C) dén mot nhiét do
cao hon khoang 100°C. Khi qua trinh xa phong héa tién hanh & nhiét d6 cao hon, nhu
~khoéang 40°C hoac 16n hon, cdc phan tng phu nhu qué trinh tich nhém carboxyl c6 thé

" xay ra. Puoc vu tién nhat néu tién hanh phan dng & nhiét do thap, nhu & nhiét do trong

~ phong.

Do phéri ting x2 phong héa tda nhiét, nén dugc mong muén néu kiém soét toc do

phan tng, dic biét 14 khi thuc hién trén mot quy mo 16n. Téc d6 phan tng c6 thé dugc
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kiém so4t bdi viec bd sung cham hop chat c6 cong thitc 6 vao dung dich bazo, hoic bdi
viéc b4 sung cham bazo vao hdn hgp clia cic hgp chét cé cac Cong thitc 6 trong nudc.

Viéc diéu ché hgp chat c6 cong thite 2 c6 thé dugc thuc hién trong mot déng dung
moi, nhu rugu, hgp chét thom hodc alkyl ete d€ tao thuan 1gi cho viéc phan tng. Khi
dong dung moi st dung chét xidc tdc chuyén pha, nhu tetrabutylamoni halogenua ciing
c6 thé dugc st dung dé tao thuan 1¢i cho viéc thuy phan. D€ loai trir kha ning tao ra san
phém phu d3 khir carboxyl khong hoan toan (tic 13, arylaxetat), qué trinh x3 phong héa
malonat dugc thuc hién t6t nhat trong nuéec ma khong can c6 dong dung méi hoac chat
xtc tdc chuyén pha. Sdn phdm phu arylaxetat c6 thé dugc loai bd mot cich d& dang
trong qud trinh phan 14p hop chat c¢6 cong thitc 2. Ngoai ra, sdn phdm phu nay khong
loai bd dugec mot cdch dé dang trong khi diéu ché malonyl di-halogenua sau dé, hoic
diéu ch€ hgp chét c6 cong thic 4. | _

Viéc phan lap mudi hai 14n malonat thuong dugc thuc hién bang cich loai bd dung
moi khi hoan thanh phan dng. Viéc loai bé dung moi c6 thé dat dugc bdi viec co truc
ti€p hén hgp phan tng xa phong héa trong éhﬁn khong. Vi du, dung dich nuée cia mudi
hai 14n malonat c6 thé dwgc co truc ti€p dé loai bd nudc. Phan can thu duge c6 thé duge
nghién thanh bot ti€p cing véi dung moi hitu co, nhu metanol, dé€ phan 1ap hop chat
mu6i hai 14n (Chem. Commun. 2000, 1519-1520). Phuong phap nay thudng doi hoi hén
hop phan tng phai duoc dun néng lén nhiét do cao hon so v6i nhiét do moi trudng dé
thic ddy su chung cat nudc. Do c4c dung dich nu6c ctia hop chét c6 cong thic 2 c6 téc -
d6 phan hity cao hon khi so v6i mu6i hai 14n malonyl rdn, nén mot phuong phdp khic cé
thé dugc st dung. nuée du c6 thé 1a dugc loai bo ra khoi hdn hgp phan ing nay béng
cdch bd sung cham hén hgp phén tng niy vao dung moéi hitu co di duoc gia nhiét c6
kha nang chung cat nuGc nhanh déng soi. Bang cich tién hanh chung cit theo cich thitc
ndy, dung dich nudc s& c6 thdi gian t6i thiéu ti€p xtc véi nhiét do cao. Mot phuong
phép khac dé loai bd nudc du bao gbém viéc ti€n hanh chung c4t & nhiét do thap va trong
chan khong. Qué trinh chung cat ndy c6 thé dugc tién hanh bing cich bS sung cham
hén hop phan ting nay vao dung moi hitu co dugc mong muén, hodc bing cdch chung
cét hén hgp clia dung dich nuGc clia hgp chét c6 cong thitc 2 va dung moi hitu co duoc
mong muén. Viéc chung cat trong chan khong cho phép quy trinh nay c6 hiéu qua hon
trong khi nhiét d¢ thiap (nhu duéi 50°C hodc tham chi 1a nhiét do moi trudng) sé chi
ngan ngira viéc phan hiy hop chat c6 cong thic 2.

Cic dung moi thich hgp d€ tac thuan 1gi cho viéc loai bd bing céch chung cét

nu6c cho phuong phap phan 1ap theo sidng ch& bao gdm cac dung moéi khong proton c6
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kha ning tao ra hén hop dong s6i c6 diém s6i thap cling v6i nude. Thong thudng, dung
moi khong proton 12 mot dung moi don; né ciing c6 thé 12 hdn hgp cha cdc dung moi -
nhu c4c chit déng phan xylen. C4c hén hgp déng soi c6 diém soi thdp nay thudng c6
diém s6i duéi ca diém soi clia nu6c 14n diém s6i cha dung moi. V€ mit dinh nghia, cic
hén hop dong s6i cé diém so6i thap chita nude c6 céc diém soi thong thudng dudi 100°C
(tic 13, diém so6i thong thudng clia nuéc). Do vay, diém soi ctia hén hgp dong s6i ¢6
diém so6i thdp vé co ban 1a dudi céc diém so6i clia hgp chét ¢6 cong thitc 2, d€ sao cho né
s€ gilt nguyén trong hén hgp phan dng trong qua trinh chung cat. Nhu da néu, tot hon 1a
- dung mo6i khong proton phan cuc va dung moi khong proton c6 kha nang tao ra hén hop
- dong s6i c6 diém s6i thdp dugc chon dé sao cho dung moi khong proton phan cuc cb
diém s6i cao hon so v6i hén hop déng s6i. Do d6, dung méi phan cuc khong bi loai bd
trong qué trinh chung cit. C4dc dung méi dé tao ra céc hén hgp dong soi éfmg«vé’i nudc-
da duoc biét trong linh vuc k¥ thuat ndy, va cdc tém tit cong bd danh muc diém s6i clia
ching (vi du, xem 4n phdm: Azeotropic Data, Number 6 in the Advances in Chemistry -
Series, American Chemical Society, Washington, D.C., 1952, cu thé 1a c4c trang 6-12).
Ciac vi du vé céc dung moi khong proton thich hop dé tao ra céc hén hgp dong soi c6
diém so6i thdp cing v6i nudc bao gébm céc este nhu etyl axetat, butyl axetat va metyl
butyrat; cic hydrocacbon thom nhu benzen, toluen va cic xylen; cdc ete nhu zerz-butyl
metyl ete, tetrahydrofuran va 1,4-dioxan; cdc ruogu nhu isopropanol va ruou n-propyl; va
cac dung moi khac nhu axetonitril va xyclohexan 1a thich hop cho phuong phap nay.
T6t hon 13, hdn hgp déng soi duge cau thanh bdi by dung moi khong proton va nudce
chita nu6c véi ty 1€ phan tram cao so véi chat tan trong dung moi khong proton & nhiét -
do trong phong (vi du 15-35 °C), nh¢ vay tao thuan lgi cho viéc tich v6i quy mo 16n ra
khoi hén hop déng s6i dd ngung tu trong by lang gan, va tdi tudn hoan dung moi
khong proton da 1am nghéo nudc vao gitta cot chung cit. Cic dung moi khong proton
khong tron 1an duge v6i nude nhu etyl axetat, benzen, toluen va terz-butyl metyl ete 1a
duoc wu tién. Viéc chung cét c6 thé dugc ti€én hanh hoac 12 & 4p sudt moi trudng hodc &
4p sudt giam, nhu 100mmHg, 12 4p sudt c6 thé d& dang dat dugc trong mot quy trinh san
xudt. Qu4 trinh chung c4t & 4p sust giam ddy nhanh t6c do chung cét va ha thap nhiét do
soOi va nhiét do n6i thap. Nhiét do noi thap 1a c6 1gi do cdc phan dng phu tich nhém
carboxyl ctia cdc hgp chét cé cong thic 2 it c6 kha nang xay ra.

Cic mudi amoni clia cic axit malonic c6 thé dugc diéu ch€ bing cich tron axit
malonic thich hgp va amoniac & nhiét do moi tr'ub‘ngu(J . Am. Chem. Soc. 1914, 36, 742-
747) nhu dugc thé hién trong So d6 2. Tuong tw, cic mudi dugc diéu ché bing cic mubi

-30-



20555

amoni khédc c6 thé dugc diéu ché mot céch twong tu nhd st dung cic amin hitu co khic -
nhu trietylamin, tributylamin, diphenylamin hoac dixyclohexylamin.
So d6 2
NRYRIROI®D gl NROHRROR)
NRAXRPYRORD) 0 o

7 —_—

(6] (0}
2a

Cic hop chat c6 cong thitc 6 c6 thé dugc diéu ché bing cach aryl héa cac malonat
este (sit dung céc hop cht c6 cong thitc R1X! trong d6 X1 1a C1, Br hoic T) ¢6 xiic tc
paladi (J. Org. Chem. 2002, 67, 541-555; xem tién trinh (a) trong So d6 3) hoac déng
- (Org. Lert. 2002, 4, 269-272 va Org. Lett. 2005, 7, 4693-4695). Theo cich khéc, cic
hop chat c6 cong thic 6 c6 thé dugc diéu ché béi phuong phdp dugc thé hién trong So
- d6 3 (vi du, xem &n pham: J. Med. Chem. 1982, 25(6), 745-747; xem tién trinh (b) trong
So d6 3). ‘

So do 3
RO OR
\ﬂ/\ﬂ/ R'X xiic tic
: o) 0 + » \\
6a tién trinh (a)
6
R! ROCO,R  bazo

RO 4 hoic —
(CO,R), tign trinh (b)
O

s trong d6 R 1a C,-Cqalkyl

Cidc hgp chit c6 cong thic 6 (trong d6 R 1a C1-Cg alkyl) ciing c6 thé duoc diéu
ch€ tir c4c axit tuong Ung bdi cdc phuong phip di biét trong linh vuc k¥ thuét ha‘ly.
Nhiéu axit nay 12 thuong phdm c6 s&n hoic d& dang diéu ché duoe béi cic phuong phap
da biét trong linh vuc k¥ thuat nay.

Ciac hop chit c6 cong thitc 6 ciing c6 thé dugc diéu ch€ bodi phuong phip duoc thé
hién trong So d6 4. Phan ting cla céc nitril c6 cong thitc 9 véi cdc dialkyl cacbonat tao
ra céc nitril este c6 cong thic 10, va sau d6 su thuy phan axit v6i sy c6 mat clia rugu tao
ra cdc hgp chat c6 cong thic 6 (vi du, xem 4n phadm: Helvetica Chimica Acta 1991,
74(2), 309-314). Nhiéu nitril c6 cong thitc 9 1a thuong phdm c6 sin hodc dé dang diéu
ché duoc bdi cic phuong phép da biét trong finh vuc k§ thuat nay.
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So do 4

R! (RO),CO,RONa" RO

CNtrong d6 R 12 C,-C.alkyl ¢

9 10
Theo céch khéc, hgp chat c6 cong thitc 6 c6 thé duge diéu ché bing cich thuy
phan mu6i este imidat tuong ung c6 cong thitc 11 hodc este imidat c6 cong thirc 11a
a nhu' dugc thé hién trong So d6 5. Theo phuong phdp nay, hop chét c6 cong thic 9 dugc
| ’ého ti€p xdc véi axit manh nhu hydro clorua dugc hoa tan trong dung méi ruou nhu -
" metanol hozfic etanol (con dugc goi 1a phan ing Pinner) dé tao ra c4c mu6i este imidat c6
N cong thic 11 hoac cac este imidat ¢ cong thitc 11a. Céc hgp chét c¢6 cong thitc 11 hoic
" 11a c6 thé dugc thity phén trong c4c diéu kién dung dich nudc, ti€p dé dugc cho phan -

| ing véi dialkyl cacbonat trong cédc diéu kién kiém dé tao ra hop chit c6 cong thiic 6.

Sodo 5
R! [ R! |
HCL, ROH 0 DH0
9 - SR or O\R ) —"l 6
- n dialk
trong d6 R 1a C,-C,alkyl NH, CI- NH c;cbona);
11 11a

C4c mudi este imidat c6 cong thic 11 hoac céc este imidat c6 cong thic 11a dic
biét hitu ich trong viéc diéu ché& hop chit c¢6 cong thic 6. Do d6, mot khia canh cla séng
ché 1a dé cap dén hop chit c6 cic Cong thitc 11 hoic 1la trong d6 Rl 1a 3,5-
diclbrophenyl, 3-triflorometylphenyl, 3-triflorometoxyphenyl hodc 3-triflorometyl-5-

o clorophenyl va R 1a metyl hoic etyl dic biét hitu ich trong viéc diéu ché hop chit c6

. c6ng thitc 6. Cu thé, hop chét c6 cong thic 11 trong d6 R1 1a 3,5-diclorophenyl va R 13
metyl (11b) hodc etyl (11c) dic biét ¢6 thé duge sit dung dé diéu ché hop chat c6 cong
thitc 6, n6 hiru ich dé diéu ché hgp chét c6 cong thitc 2, (hgp chit theo sang ché), ban
than hop chét nay hitu ich trong phuong phdp diéu ché hop chét c6 cong thic 4 (phuong
~ phép theo sang ché).

~ C6 nhiéu cong b6 vé viéc chuyén héa cic axit malonic thanh c4c malonyl di-

" halogenua fwong ting nhds sit dung cdc chdt phan dng halogen hod khc nhau nhu

SOCly, (COCl)p, POCI3, triphosgen, PCls va PPh3Br) véi st c6 mit hoic khong c6 mat
ciia chét xidc tdc nhu N,N-dimetylformamit (xem &n phdm: Tetrahedron, 2011, 2548-
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2554) va chuyén héa axit carboxylic thanh céc axit halogenua twong tng (Science of
Synthesis, 20a-Product Class 1: acid halides, 2006, 15-52) nhu dugc thé hién trong So
~ d6 6. Hop chit c6 cong thic 1b ciing dugc tao ra trong phéan ing halogen ho4 dudi dang
san phdm phu trong qu4 trinh tao ra hop chit c6 cong thitc 1.

Sodé 6
1
0 0 R 7
chat halogen héa X
7 _— X X va/hoac %0
‘ xtc tic H 1
1 1b

Ngac nhién 13, su chuyén héa clia cdc mudi hai 14n clia axit malonic c6 cong thitc |
2 ¢6 thé dugc chuyén héa tryc tiép thanh céc malonyl di-hélogenua c6 cong thic 1 theo
séng ch€ nhu duoc thé hién & du6i trong So d6 7. Luu ¥ rang hop chat c6 cong thiic 1b
~ ciing c6 thé dugc tao ra trong phan tng halogen ho4 theo séng ché. Phan tng duogc thuc

hién theo cdch thitc giéng nhu viéc chuyén héa céc axit malonic thanh axit di-halogenua

tuong tng, nhung khong ddi hoi viéc phan 1ap axit malonic. Su chuyén héa c6 thé duge .

ti€n hanh vdi cdc chat phin ing halogen hod khic nhau nhu SOCIp, (COCI)3, POCl3,
triphosgen, PCl5 va PPh3Br). Thionyl clorué, (tdc 13, SOClp) c6 thé duge st dung, tuy
nhién, oxalyl clorua (tic 13, (COCl)) ciing c6 thé dugc sir dung vé6i nhiét do phan ting
thdp hon (ndm trong khoang tir 0°C dén 30°C) dé tdc dong dén su chuyén héa. Dé
chuyén héa mot mol mudi hai 14n clia axit malonic thanh dihalogenua tuong @ng, lwong
cén thiét t6i thi€u ctia chat phan ting halogen ho4 1a hai duong lugng dé chuyén héa ca
hai nhém mudi hai 1an cla carboxylat thanh cidc nhém axit halogenua. Phan @ng thuong
duoc tién hanh véi luong du clia chat phan tng halogen hod, v6i ty 1& ndm trong khoang
tir 2,02 dén 3,0 duong lugng chét halogen héa so v6i mudi hai 14n cuia axit malonic dé
ddm bao sy chuyén héa hoan toan ctia hop chit c6 cong thifc 2.

Phan iing nay c6 thé dugc tién hanh vé6i su ¢ mit cha chat xic tdc nhu pyridin,
N,N-dimetylformamit hoac 1-formylpiperidin, v6i ty 1& mol giita chét xic tic va hop
chét c6 cong thitc 2 ndm trong khoéang tir khoang 0,001 dén 0,4 hoic khoang tir 0,005
dén 0,05. Phan tng ndy c6 thé dugc ti€n hanh trong cdc dung moi khong proton nhu
toluen, diclometan, xyclohexan, benzen, 1,2-dicloroetan, etyl axetat hoac butyl axetat,
~ hodc t6 hgp clia cic dung moi nay. Phan ting x4y ra & cd¢ nhiét 46 khic nhau tuy thuoc
~ vao chét clo héa. Khi (COCl)p duge sir dung, nhiét d6 nim trong khoang tir khoang 0°C
dén nhiét do trong phong hodc ndm trong khoéng tir 18°C dén 30°C. Khi SOCl) dugc st
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dung 1am chat halogen héa, nhiét do nidm trong khoéang tir 45°C dén 80°C c6 thé duoc
ap dung.

Viéc két hop hop chit ¢6 cong thitc 2 vé6i chat halogen héa c6 thé dugc thuc hién
theo nhiéu c4ch kh4c nhau. Mot phuong phdp 12 bd sung hop chat c6 cong thic 2 dubi
dang chat liéu ran (hodc huyén phu dic trong dung moi thich hop) vao dung dich cla
chat phan tng halogen hod trong dung moi khong proton nhu toluen, diclometan,
xyclohexan, benzen, 1,2-dicloroetan, etyl axetat hodc butyl axetat, hodc t6 hop clia cic .
dung méi ndy. Cic dung méi giong nhau hodc khac nhau cé thé dugc sit dung dé tao ra
dung dich ctia chat phan ing halogen hod va huyén phu dac véi hgp chat ¢6 cong thite
2. Phuong phéap nay duy tri hop chat c6 cong thitc 2 lién tuc dugce ti€p xic véi chét phan
tng halogen héa véi lugng du 16n va do d6 dugc halogen hoa ngay khi chat ran hodc

huyén phi dic duoc bd sung.

So d6 7
1
0 0 R
chat halogen héa X
2 —_— X x va/hoac e o
xuc tac H !
1 ' 1b

Mic du viéc chuyén héa hop chat cdc muéi hai 14n cla axit malonic thanh cic
malonyl di-halogenua béng cdch sir dung céc diéu kién phan tng twong tu nhu qu4 trinh
chuyén héa cic hgp chdt axit malonic thanh c4c malonyl di-halogenua, song mudi hai -
14n malonat dugc chuyén héa truc ti€p thanh malonyl di-halogenua twong ¢ng ma khong
c6 su tao thanh clia axit malonic. Cic carboxylat kim loai 12 da biét dé chuyén héa
thanh axit halogenua tuong ting mot cich truc ti€p (Science of Synthesis, 20a-Product
Class 1: acid halides, 2006, 15-52, sy mo ta co ché & trang 29). Lgi ich cla viéc st
dung cdc mudi hai 14n cta axit malonic theo sdng ch& d6 1a chi halogenua amoni hoac
kim loai twong tmng duoc tao ra dudi dang c4c san phdm phu. Diéu nay loai trir viéc cic
“diéu kién phén tng axit c6 thé bi gip phdi trong qua trinh chuyén héa truyén théng axit
carboxylic thanh axit halogenua twong tng do cdc hydro halogenua dugc tao ra dudi

dang céc san phdm phu ctia phan tng nhu dugc thé hién trong So d6 8.

So do 8
0 - Q 0
)k Ichat halogen héa (tiic 12 R°X) )]\ JJ\
> g 6 —
R o M mat -MX R OR R X
12 13 14
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Hoat tinh phan #ng manh cta céc axit halogenua hoac cic malonyl di-halogenua
nhdm c4c 4i nhan tvong d6i y&u nhu nuéc doi héi viec hoi 4m phai dugc loai trir mot
céch triét dé khi diéu ché, thao téc, hoic Iuu trit c4c axit halogenua hodc cdc malonyl di- -
halogenua. Phan tng can dugc dugc tién hanh dudi nito kho trong dung moi da duge
1am kho dé tao ra céc hiéu suit cao. Véi cing 1y do, dung dich malonyl halogenua tho
¢6 cong thic 1 phai dugc st dung ngay ma khong can tinh ché nham 1am giam dén mitc
t6i thiéu kha nang tham nhap clia hoi 4m trong khi thao tdc hoic cit gif. ]
Hop chit c6 cong thitc 4 ¢ thé duge diéu ché€ bdi phan ting clia hop chit cé cong
- thitc 1 v6i hop chat cé cong thitc 5. Dac'biét 13, hop chét c6 cong thic 4 c6 thé duge
- diéu ché bdi viec ngung tu hgp chét ¢6 cong thitc 1 v6i hgp chat ¢6 cong thic 5, hoic

- boi viec ngung tu hgp chét c6 cong thitc 1 (hodc hén hop cua céc hgp chat ¢6 cac Cong

thic 1 va 1b) v6i hgp chat c6 cong thic 5 nhu duge thé hién trong So dd 9. Hop chatcé

cong thitc 1 (hodc hén hgp cuia cdc hgp chit c6 cdc Cong thiic 1 va 1b) thudng duoc tao
ra in-situ trong Quy trinh diéu ché céc hgp chit cé cong thitc 4. Hgp chat c6 cong thic 1
(hodc hén hop clia cdc hgp chét ¢6 cac Cong thitc 1 va 1b) c6 thé dugce tao ra theo So dd
6 & trén va c6 thé ton tai in-situ & cdc ndng do khic nhau. Vi du, trong cdc mo ta & trén,
khi hén hgp clia cdc hop chét c¢6 cdc Cong thic 1 va 1b dugc dé cap dén, thi mot hén
hop dic biét hitu ich dé diéu ché hgp chat c6 cong thitc 4 12 hén hgp chit c6 ty 1¢ giita
hop chit c6 cong thic 1 va hgp chat ¢ cong thitc 1b nam trong khoang tir 0,01:99,09
d&n 99,09:0,01, tir 49:1 dén 99:1, tixr 80:1 d&n 99:1 hoic tir 89:1 dén 1:99.

So d69
. (0]
1 4 Rl
va/hodc = R Z N
. . | — |
NN ™ X+ _
. N O NH N o)
C k R* k
O 1b 5 4

Heé s6 ty lugng cha phéan tng nay bao gdm céc lugng ding phan tir clia cic hop
chat c6 cong thitc 1 (va/hoac hén hgp cua cic hgp chét ¢6 cidc Cong thic 1 va 1b) véi
hgp chét c6 cong thitc 5. Tuy nhién, mot luong du nho tinh theo mol cia mot trong s6
céc chat phan ung s&€ khong gay hai cho phan tng, va néu mot trong s6 cic chat phan
ng 1a ré tién hon hodc dé& diéu ché hon, thi viéc st dung né véi lugng du mot chit (vi
- du, 1,05mol duong lugng) cé thé dugc mong muén dé dam bao su chuyén héa hoan -

toan cua chat phan dng dat tién hon hodc khé diéu ché hon.
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Hop chét c6 cong thitc 1b thudng duoc tao ra dudi dang san phdm phu khi diéu ché
hop chét c6 cong thic 1 va do vay ciing c6 thé duge sit dung dé diéu ché hop chat c6
“cong thic 4. Theo mot vi du, hop chit c6 cong thic 1b trong d6 Rl 1a
3-triflorometylphenyl va X 1a Cl c6 thé dugc sit dung dé diéu ché hop chat trong ting c6 -
cong thic 4. Theo mot vi du khac, hop chét c6 cong thitc 1b trong d6 R1 1a 3,5-
- diclorophenyl va X 1a Cl c6 thé dugc sir dung dé diéu ché hgp chit twong itng c6 cong
thic 4. Hop chét c6 cong thic 1b trong d6 R1 1a 3-triflorometylphenyl va X 1a Cl c6 thé
ty y dugc phan lap, (IH NMR (CDCl3) & ppm 7,91 (s, 1H), 7,80 (m, 2H), 7,65 (dd,
© J=7,9 Hz, 7,9 Hz, 1H), 19F NMR (CDCI3) § ppm -62,81 (gidy)) nhung thudng 12 dugc

phan ¥ng ngay 14p titc v6i hgp chat cé cong thitc 5 (titc 1a in-situ) nhu duge thé hién
trong So d6 9.
| ‘C4c phan dng nay thudng dugc tién hanh véi su c6 mat clia chat nhan axit (vi du,
xem 4n phim: Zeitschrift fyjr Naturforschung, Teil B: Anorganische Chemie,
| Organische Chemie 1982, 37B(2), 222-233). Céc chét nhan axit tiéu biéu bao gom,
hhu’ng khong chi giéi han &, cdc amin hitu co, nhu trimetylamin, trietylamin,
tfibutylamin, N,N -diisopropyletylamin, pyridin va céc pyridin da dugc thé, cac oxit kim
l‘oai; nhu oxit canxi, cdc hydroxit kim loai nhu natri hydroxit va hydroxit kali, cic |
cacbonat kim loai, nhu kali cacbonat va natri cacbonat, va cic bicacbonat kim loai, nhu
nairi bicacbonat hoac kali bicacbonat. -

Chat nhan axit dugc bé sung vao hén hgp phan ting véi ty 1& sao cho ty 1& mol giita
chét nhan axit va hgp chét c6 cong thic 1 thong thudng ndm trong khoéang tir 1 dén 5.
Thong thudng, ty 1¢ ndm trong khoang tir 2,0 dén 3,0 s& cho mot téc do phan tng nhanh
va hiéu suit sdn phdm cao. |

Cac phan tng nay thuong dugce tién hanh trong dung moi khong proton nhu toluen,
diclometan, xyclohexan, benzen, 1,2-dicloroetan, etyl axetat hodc butyl axetat, hoic td
hop cta cac dung moi nay. Dung moéi duge st dung cho budc tao vong nay cé thé 1a
giong nhu dung moéi duge st dung cho the malonyl clorua hodc 1a mot dung moi khac.

~ C4c hop chét c6 céc Cong thitc 1 (hodc dung dich clia né trong dung moi khong
proton) va 5, chdt nhén axit, v dung moi khong proton ¢ thé dugc két hop theo trat tur
| théﬁg thuong bat ky dé tao ra hén hop phén tng. Diéu da dugc phat hién ra 13 hai ché do
 tron dc biét c6 lgi; ddu tién Ia viec bd sung cham chét nhan axit vio hén hop ciia céc
ho‘p cha’t c6 cdc Cong thic 1 va 5 dé tdy sach san pham phu hydro halogenua. Ché do

thit hai 12 viéc bd sung dé ddu tién diéu ché hén hgp clia hop chat c6 cong thitc 5 va chat
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nhén axit, ti€p d6 b4 sung cham dung dich clia hgp chét c6 cong thic 1 viao hén hop thu
dugc. Hai ché€ do b6 sung nay cho phép kiém so4t t6t hon ddi véi t6c d6 phan tng va
téng hieu‘suéft cao hon d6i véi qua trinh tao vong. Do ca phan img tao vong 14n cong
- doan tdy sach axit kém theo déu tda nhiét, nén buéc nay dugc thyc hién & nhiét d6 thap,
nam trong khoang tir -10 dén 40 °C. Viéc 1am lanh 1a c4n thiét d€ loai bd nhiét du da
sinh ra, dac biét 1a vao lic bét dau méi cong doan tron khi hau hét nhiét duoc sinh ra-

trong mot khoang thoi gian ngan.

Vi du thuc hién sang ché

Khong cén nghién citu k§ hon, bing cich sit dung phdn mo t& néu trén tin ring -
ngudi c6 hiéu biét trung binh trong linh vuc k3 thuat ndy c6 thé sit dung sdng ché& & miic
t6i da. Vi vay, cdc vi du duéi day duge hiéu chi ¢6 § nghia minh hoa, va khong 1am giéi
han phan mo ta theo bat ky céch nio. Nguyén liéu ban d4u cho cic vi du & du6i khong

- nhat thiét phai dugc diéu ché bang céc quy trinh diéu ché cu thé ma toan bo quy trinh
dugc mo ta trong cac vi du khic. Ty 1€ phan tram tinh theo khdi lugng ngoai trir hén hgp
dung moi sic ky hodc, c¢6 chi din khic dugc chi ra cu thé. Phan va phan tram d6i vé6i
hén hgp dung moi sic ky tinh theo thé tich, trir khi cé chi d4n khic duoc chi ra cu thé.
Phé '"H NMR dugc dua ra theo ppm tir tetrametylsilan & 300MHz; “s” nghia 13 vach
don, “d” nghia la vach d6i, “dd” nghia la cap vach doi, “ddd” nghia 1a vach doi cla cap
vach d6i, “t” nghia 1a vach ba, “m” nghia la da vach, “br s” nghia 1a vach don rong va

- “dec” nghia la phan huy.

Vidul
biéu ch€ mu6i ndi 1-[(2-cloro-5-thiazolyl)metyl]-3-(3,5-diclorophenyl)-2-hydroxy-9-
~ metyl-4-oxo-4H-pyrido[1,2-a]pyridini
BuGc A: Diéu ché 1,3-dimetyl 2-(3,5-diclorophenyl)propandioat
Thiét bi phan tng loai 1L, 3 c§ dugc trang bi ddu do nhiét, may khudy 1ip & bén
trén, bo ngung tu héi luu, va bo suc nito, duge bd sung dong (I) iodua (4,0g, 0,021mol),
axit 2-picolinic (5,2g, 0,042mol), 3,5-dicloroiodobenzen (99g, 0,36mol), va xesi
cacbonat (233g, 0,72mol) duéi nito. Sau d6, dioxan (600mL) va dimetyl malonat (91g,
0,69 mol, 1,9 duong lugng) dugc bd sung vao hén hgp rén nay cing véi khudy dudi
“nito. Hon hop thu duge sau d6 dugc dun néng 1én 90°C trong 7 gid, tao ra huyén phu
- -dac mau vang nhat-xanh 14 cay. Nugc (300mL) va cdc hexan (200mL) dugc bd sung -
vao hdn hop phan tng da dugck 1am nguoi & nhiét do trong phong, dugc khudy trong 5
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phit, va dugc chuyén vao phéu chiét, va dugc chiét hai 14n bang 75mL dioxan-cdc
hexan (2:1). C4c pha hitu co di gop lai dugc rita bang dung dich nuéc amoni clorua bao
hoa (200mL) va dugc c6 dén kho dé loai bod toan bo dioxan. Phan can dugc tron véi
MeOH (100mL) va nuéc (200mL). Sau khi khudy trong 30 phiit, hén hgp nay dugc 1am
lanh xudng 0°C bing bé dd-nudc bén ngoai va duge khudy cham trong 2 gid. Viéc loc
cho 98,6g chit liéu tho ma né dugc hoa tan trong MeOH (160mL) & 50°C, cung véi
khudy, dugc 1am lanh xuéng 0°C trén 6 gid truée khi dugc duy tri & 0°C trong 2 gio.
Viéc loc cho 85,6 g hop chat néu & dé muc 1a chat rin dang tinh thé mau tréng min.
Phan dich loc duoc co dé loai bd toan bo MeOH, va phén cin dugc loc dé tao ra thém

- 4,12g hop chat néu & dé mue cho hiéu suét téng cong 12 89%.

~ Quy trinh diéu ché thit hai cho 1,3-dimetyl 2-(3,5 -diclorophenyi)propandioat
Budc Ala: Diéu ché metyl 3,5-diclorobenzenthanimidat hydroclorua (1:1)

Hydro clorua dugc cho di qua hén hgp gém toluen (485mL), metanol (16,8g,
0,112mol) va 3,5-diclorophenylaxetonitril (100g, 0,107mol) & 25°C. Khi sy hip thu
hydro clorua dimg, hén hop nay dugc suc nito trong 30 phiit. Hén hop nay dugc loc va
chét rdn d3 thu gom duoc rira bang toluen (150mL) va dugc 1am kho qua dém trong 10
chan khong (50°C & 4p suat 25 inso Hg) dé€ tao ra chét ran mau tring nhd (98,4g, 72%).
1H NMR (DMSO-dg) & ppm 4,06 (s, 3H), 4,10 (s, 2H), 7,44-7,53 (m, 2H), 7,61 (t, 1H).
Budc Alb: Diéu ché metyl 3,5-diclorobenzenaxetat

Metyl 3,5-diclorobenzenthanimidat hydroclorua (1:1) (téc 13, san phdm tir buéc
Ala) (50g, 0,107mol) dugc bé sung vao hén hop cla toluen (167mL) va nude (167mL).
Sau 60 phiit, pha hitu co dugc loai bd, duge 1am kho (MgSO4), va dugc béc hoi dé tao ra
Hop chét néu & d€ muc & dang dau (39g, 91%).
1H NMR (DMSO-dg) & ppm 3,63 (s, 3H), 3,77 (s, 2H), 7,38 (d, 2H), 7,52 (t, 1H).
Budc Alc: Diéu ché 1,3-dimetyl 2-(3,5-diclorophenyl)propandioat

Hén hop cta natri metoxit trong metanol (28,46g, 25%, 0,132mol) va toluen
(150mL) dugc dun s6i dé cap vao cot Oldershaw loai nam dia dé loai bé hén hgp dong
s6i metanol/toluen. Hén hgp nay dugc 1am ngudi xudéng 60°C va toluen (v6i thé tich
bing térig thé tich clia san phdm chung cit) dugc bé sung vao hén hgp nay. Dimetyl
cacbonat (35,95g, 0,399mol) dugc b sung vao hén hgp phan tng ndy. Metyl 3,5-
diclorobenzenaxetat (tic 1a, san phidm tir buéc Alb) (22,2g, 0,101mol) trong toluen
(17mL) dugc bé sung vao hén hop nay trong khoang thoi gian trén 70 phiit. Sau khi viéc
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b6 sung hoan tét, hén hop nay dugc khudy thém 60 phiit nita & 60°C. H6n hop nay dugc
dun s6i va hén hop dong soi dimetyl cacbonat/metanol dugc loai bé bang cich st dung
cot Oldershaw. Hén hgp nay duoc lam nguéi xudng 25°C va axit axetic (9,5g, 0,158
mol) duoc bé sung vao timg giot. Nudc (100mL) duge bd sung vao hdn hgp nay va pha
hitu co dugc tich ra va duge loai bo dudi 4p suit gidm. Qua trinh két tinh phan cin thu
dugc tir metanol (36mL) cho sin pham 12 ch4t rin mau tring (23,9g, 85%) néng chay & -
72-73 °C.

1H NMR (CDCl3) § ppm 3,78 (s, 6H), 4,57 (s, 1H), 7,30-7,37 (m, 3H).

Quy trinh diéu ché th ba cho 1,3-dimetyl 2-(3,5-diclorophenyl)propandioat —
Budc A2a: Piéu ché axit metyl 3,5—dic]_oro—a—iyano-benzenaxetic

Hoén hgp cta natri metoxit (25% trong metanol, 225,9g, 1,045mol) va toluen
(996mL) dugc dun s6i dé loai bd hén hop dong s6i metanol/toluen. Toluen duoc bé .
sung khi can thanh nhiéu 14n trong qué trinh chung cét. Khi nhiét do dinh dat 110°C,
qud trinh chung cdt dugc tiép tuc trong 20 phit. Hdn hop nay duge dé nguodi xudng
nhiét d6 trong phong va toluen dugc bd sung dé sao cho thé tich giong nhu truéc khi
chung cét. Metanol (74mL) va dimetylcacbonat (118,4g, 1,31mol) duoc bd sung vio
hén hop phin tng niay. Hén hop niy dwoc l1am 4m dén 50°C va 3,5-
diclorophenylaxetonitril (148,2g, 0,796mol) trong toluen (140mL) dugc bd sung trong
khoang thdi gian trén 3,5 gid. Hén hop thu duge dugc dé ngudi xudng nhiét do trong
- phong qua dém, ti€p d6 duoc 1am 4m dén 50°C trong 2 gid nita. H6n hop.nay duoc dé
ngudi xuéng nhiét d6 trong phong va axit axetic (80g, 1,33mol) duoc bé sung vao timg
giot. Nuéc (350mL) dugc bd sung vao hén hop phan ting nay va pha hitu co tich ra va
dung moi dugc loai bd dudi 4p sudt gidm. Qué trinh két tinh phin can thu duge tir
metanol (171mL) cho sin phdm 14 ch4t rin mau tring (148g, 76%) néng chay & 97-99
°C.
1H NMR (CDCI3) & ppm 3,85 (s, 3H), 4,69 (s, 1H), 7,37-7,38 (m, 2H), 7,42-7,43 (m,
1H).
BuGc A2b: Diéu ché 1,3-dimetyl 2-(3,5-diclorophenyl)propandioat

Axit metyl 3,5-dicloro-a-xyano-benzenaxetic (tic 13, san phdm tir budc A2a)
© (50g, 0,205mol) dugc b sung vao hydro clorua (63,5g, 1,73mol) trong metanol
(200mL). Hén hop nay dugc 1am 4m dén nhiét do ndm trong khoang 45-50°C. Sau 210
- phit, nuée (2g) duge bé sung vao hén hop phan tng nay. Sau 110 phut nita, hén hop
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nay dugc dé nguodi xudng nhiét do trong phong. Sau khi khudy qua dém, dung méi duoc
loai bd duGi dp sudt giam va hén hgp nay dugc phan b6 trong hai 16p etyl axetat
- (200mL) va nuéc (200mL). Lép hitu co duge tach ra, dugc 1am kho, va duge béc hoi.
Qua trinh két tinh phan cén thu dugc tir metanol (60mL) cho san phdm 1a chét rin mau
trang (50,68g, 79%), c4c dac tinh vat 1§ cha né 13 giéng nhu cha chat liéu duoc diéu ché
~ trong céc budc A va Alc & trén.

Buéc B: Diéu ché kali 2-(3,5-diclorophenyl)propandioat (2:1)

Hydroxit kali (45% nudc, 19g, 152,7mmol) dugc bd sung vao hén hop c6 khuay
cua 1,3-dimetyl 2-(3,5-diclorophenyl)propandioat (tc 13, sén phdm ctia Buéc A, buéc
Alc hoac Budc A2b) (20,0g, 72,4mmol) trong nudc (40mL) & 30°C qua bom tiém trong-
khodng thoi gian trén 2,5 gid. Bom tiém nay duoc rita bang nudc (1mL) va nudc rira nay
- dugc bé sung vao h6n hop phan ng cling mot lic. Su tang nhe nhiét d6 quan sat dugc

~ (dén khoang 30-35°C). Huyén phu dac/huyén phit mau tréhg thu dugc thuong 1a quay
- tr@ vé trang thai dung dich trong khoé.ﬂg thoi gian trén 3 gio. Sau d6, hén hop nay dugc
khudy & nhiét do trong phong trong 16 gio.

By hinh chit U Dean-Stark cling v6i bd ngung tu dugc lap vao binh ciu déy tron

loai 500mL chia toluen (300mL). Toluen dwgc khudy ciing véi gia nhiét dé duy tri su

h6i lvu manh (nhiét do bén trong 1a 125 °C). Dung dich nuéc cla kali 2-(3,5-

diclorophenyl)propandioat (2:1) (t6ng cong 1a 59mL, nhu duge diéu ché & trén) dugc bd
‘sung qua bom tiém vao toluen dang héi luu trong khoang thoi gian trén 2 gid. Nhiét do
. ha xuéng va dimg & 115°C. Sau 2,5 gi0, 43,9g nu6c duge thu gom va dugc loai bd. Sau
- khi khong nhin thdy con nu6c dugc thu gom, hén hop dugc duy tri & nhiét do nay trong

1 gi0 nita truée khi loai bd gia nhiét va khudy ti€p & nhiét do trong phong trong 16 gio.

Viéc loc hén hgp da duge 1am nguodi nay cho banh loc w6t ma né duge 1am kho & 50°C

trong 10 chan khong trong 20 gid dé tao ra cht rdn mau tring min, 14 hop chit theo

sang ch€ (23,55g, 98,6% sau khi trir b6t 0,1 duong lugng hydroxit kali) néng chay &

nhiét do ndm trong khoang 240-260 °C (dec.). .

1H NMR (CD30D) § 7,45-7,44 (m, 2H), 7,23-7,22 (m, 1H), 4,41 (s, 1H).

Buéc C: Diéu ché N-[(2-cloro-5-thiazolyl)metyl]-3-metyl-2-pyridinamin
o Binh c4u ba ¢ loai 2L kho dugc 14p cling véi 4o nhiét va bo ngung tu dugc nap N-

(37me_ty1-2-pyridi11y1)forrnamit (100g), kali cacbonat (109,6g), tetrabutylamoni bromua

(4,73 g), isopropyl rugu (7500mL) va 2-cloro-5-(clorometyl)thiazol (43 dugc chung cit,
- 123,9g) dudi moi trudng nito. Sélu d6, hén hop phan ing nay dugc dun néng 1én nhiét
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- d0 ndm trong khodng 73-75°C va dugc duy tri & nhiét do ndy trong 5,5 gid. Sau d6, hén
hop nay duge 1am ngudi xuéng 50°C, va dung dich nuéc 10% NaOH (880g) dugc bd
sung qua phéu bd sung trong thdi gian 20 phit. Hén hop phan tng duc thu dugc duoc
khudy & nhiét 46 nim trong khoang 57-60°C trong khoang 3,5 gid. Nu6c (khoang

- 800mL) dugc bé sung trong thdi gian 5 phiit vao hén hop phan ing nay; hén hop phan

Ung nay sau d6 dugc 1am ngudi xuéng 10°C va dugc khudy & 10°C trong 10 phit. Huyén

phﬁ dac duoc loc, va cic chat ran thu duoc duge rira bing nudc d4 lanh (2 x 200mL),

- duge lam kho trong khong khi, va dugc 1am kho tiép duéi 4p suét gidm & 40°C trong 16

gid dé tao ra chét rin mau tring (134g). .

~ 1HNMR (dmso-dg) § 7,94 (m, 1H), 7,56 (s, 1H), 7,26 (m, 1H), 6,72 (t, 1H), 6,54 (dd,
1H), 4,61 (d, 2H), 2,04 (s, 3H).

Buée D: Diéu ché 2-(3,5-diclorophenyl)propandicyl diclorua

~ Hbn hop di dugc 1am lanh bing nuéc d4 cha oxalyl clorua (13,76g, 108,4mmol)

- trong toluen (100mL) du6i nito dugc bé sung N,N-dimetylformamit (6 giot). Kali

2-(3,5-diclorophenyl)propandioat (2:1) (t&c 13, san phdm tr muc b) (11,60g,
- 35,67mmol) dugc bd sung thanh 6 mé 1,9¢ m6i mé cach nhau 15 phiit (Chi y: khi thai
duoc quan sét). Su ting nhiét d6 quan sit dugc nhung nhiét 3o dugc duy tri & nhiét do
trong phong (23-25°C) bang cich sir dung bé da-nuéc bén ngoai. BE niy duoc bd ra 30
phiit sau khi b6 sung hoan toan mué6i di-kali va hén hgp thu dugc sau dé duoc khudy &
nhiét d6 trong phong trong 2 gi® nita. Cic chat dé bay hoi va oxalyl clorua du bat ky
~ duogc loai bd dudi 4p suit giam (20mmHg) trongv15 phit. Chat liéu thu duoc duge sir
dung tryc ti€p trong budc tiép theo. | ,
Buéc E: Diéu ch€ mu6i ndi 1-[(2-cloro-5-thiazolyl)metyl]-3-(3,5-diclorophenyl)-2-
- hydroxy-9-metyl-4-oxo-4H-pyrido[1,2-a]pyridini
Hén hop 2-(3,5-diclorophenyl)propandioyl diclorua di tao ra & budc D & trén duoc
lam nguoi xuéng 0°C trong bé dd-nudc, ti€p d6 huyén phu dic cta N-[(2-cloro-5-
thiazolyl)metyl]-3-metyl-2-pyridinamim (tic 13, sdn phidm tr budc C) (8,68g,
36,2mmol) trong toluen (80mL) dugc b sung cham trong khoang thdi gian trén 20
phiit. Hén hgp thu duge dugc khudy & 0°C trong 30 phiit, bé di-nuéc dugc bd ra va
khufy ti€p & nhiét d¢ trong phong trong 2 gid nita. Sau d6, hén hop phan @ng nay dugc
lam lanh biang bé di-nudc trong khoang thdi gian trén 15 phiit, ti€p d6 hén hop cha
~ trietylamin (7,32g, 72,3mmol) trong toluen (20mL) dugc bd sung vao timg giot trong 30 -
. phut. Sy tang nhiét d quan sit dugc nhung nlﬁét d6 dugc duy tri & nhiét do nim trong
khoang 23-30°C. Sau khi bd sung, bé dd-nuéc dugc bd ra va hdn hgp nay duoc khudy &
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nhiét do trong phong trong 2 gid. Hén hop nay dugc pha lodng bang nuge (80mL) va
dugc khuay trong 30 phiit, dugc loc, va banh loc mau vang thu duge duoc rira bang nudc
(30mL) va etyl axetet (30mL). Banh loc w6t dugc 1am kho trong 10 chan khong & 50°C
" trong 6 gio dé tao ra Hop chét néu ¢ dé mi;c 12 chét rin mau vang (14,58g, 91,8%).

1H NMR (CD3COCD3) d 9,41-9,39 (m, 1H), 8,40-8,38 (m, 1H), 8,14-8,13 (m, 2H),
7,77 (s, 1H), 7,67-7,41 (m, 1H), 7,24-7,23 (m, 1H), 5,66 (s, 2H), 2,92 (s, 3H).

Vidu 1A _
Quy trinh di€u ché€ thd hai cho mudi noi 1-[(2-cloro-5-thiazolyl)metyl]-3-(3,5-
diclorophenyl)-2-hydroxy-9-metyl-4-oxo-4H-pyrido[1,2-a]pyridini
Buéc A: Diéu ché natri 2-(3,5-diclorophenyl)propandioat (2:1)

1,3-dimetyl 2-(3,5-diclorophenyl)propandioat (50g, 0,18mol) va nudc (75mL) '
dugc két hop trong thiét bi phéan ing loai 500mL (dugc boc 4o nhiét) duge 1dp cling véi
nhiét k&€ va mdy khudy 14p & bén trén. H6n hop nay duoc bd sung NaOH (37% nudc,
39,4g, 0,36mol, 2,02 dwong lugng) trong khoang thoi gian 2,5 gio & 23-25°C qua bom
tiém. Sau khi b8 sung, nuéc (1mL) duogc sit dung dé rita bom tiém va nudc rira ndy dugc
b6 sung vao hén hop phan tng niy. Hdn hop phan tng mau tréng, dic quay tr& vé trang
thdi dung dich trong sau 6 gi0. Sau khi hoan tét, khéi phan ung dugc tinh ché nhu dé
chimg cét déng soi.

Toluen (250mL) trong thiét bi phan Wng c6 4o nhiét loai S00mL &uqc 1ap cing
vGi bay hinh chit U Dean-Stark duogc gia nhiét d&€n nhiét 4o néi 1a 108°C. Toluen néng

ndy dugc nap khoi phén tng tir trén qua bom tiém v6i téc do dé nhiét do khong dudi -

104°C. Sau khi hoan thanh viéc chung cét, khoang 99g nu6c duge thu gom qua by hinh
chit U Dean-Stark. Sau khi viéc thu gom nu6c dimg, khoi phan tng dugc hoi luu ti€p
(108°C) 'trong khoang 1 gio, ti€p d6 dwoc 1am ngudi xudng nhiét, do trong phong (23-
25°C) va duoc khudy trong 1 gidy. San phdm duogc loc va khong khi-duoc 1am kho ciing
v6i hit trong khoang 15 phit du6i méi trudng No. Sin phdm dugc 1am kho ti€p trong 10
chan khong duéi moi trudng nito & 50°C trong 25 gid. Sin phdm da duoc 1am kho tao ra
51g (96,5%, trén co s6 thit nghiém da hiéu chinh dau vao va dau ra thuc t€) san phim
néu & dé muc 1a chét rin mau trang. D¢ tinh khiét theo HPLC: 94,60% dién tich (4,32%
dién tich 1a san phdm phu clia qué trinh tdch nhém carboxyl); ham lugng 4m (1,03%, by
KF); Diém néng chiy = 240-260°C (dec.).

IH NMR (CD30D) § 7,45-7,44 (m, 2H), 7,23-7,22 (m, 1H), 4,41 (s, 1H).
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Budc B: Diéu ché& 2-(3,5-diclorophenyl)propandioyl diclorua

Toluen (200mL) dugc bd sung vao binh ciu ddy tron 4 c6 loai 1L duéi moi
trudng nito. Oxalyl clorua (25,81g, 0,203mol, 3 duong lugng duoc bé sung trong .
khoang thoi gian trén 5 phidt. Hén hgp nay duoc 1am nguodi xuéng nhiét do nim trong
khoéng 2-5°C va 1-formylpiperidin (0,12g, 1,02mmol, 0,02 duong lugng) duoc bd sung.
Muéi di-natri néu trén dia tao ra & vi du 1A, buéc A (tic 13, natri 2-(3,5-
diclerophenyl)propandioat (2:1)) (20g, 68mmol) dugc bd sung thanh 4 mé (mdi mé 5g)
cidch nhau 15 phuit (s6i khi nhe cling véi su tda nhiét nhe tir 2-3°C quan sit dugc). Hén
hop phan ng nay dugc lam &m dén nhiét do trong phong (23-25°C) va dugc duy tri.
trong 3 gio. Khoi phan tng dugc dun néng ti€p 1én 40°C trong 1 gid. Sau khi hoan tat
phan tng, kh6i phan dng dugc chung cit & 40°C trong chan khong (khoang 90-
- 120mmHg) trong khoang 30 phiit d€ loai bd cac hgp chat dé bay hoi va oxalyl clorua dur
~ (trong qud trinh chung cat, nhiét do clia khéi phan ing dugc giam tir 40°C xuéng 32°C,
~ khoang 53mL sén phdm chung c4t dugc thu gom). Sau khi chung c4t, chat liéu thu duoc
duoc st dung truc ti€p trong budc tiép theo. | .
1H NMR (toluen-dg, hén hop phén tng & 4 gid) & 7,10-6,70 (m, 3H), 4,49-4,45 (m,
1H). ' ,
Bugc C: Diéu ch€ mu6i noi 1-[(2-cloro-5-thiazolyl)metyl]-3-(3,5-diclorophenyl)-2-_
hydroxy-9-metyl-4-oxo-4H-pyrido[1,2-a] pyridini

Hén hgp phan @ng néu trén dﬁqc lam lanh xuéng 0°C béng bé d4, ti€p d6 huyén
phi dac cua  N-[(2-cloro-5-thiazolyl)metyl]-3-metyl-2-pyridinamim  (16,36g,
68,24mmol, 1 duong lugng) trong toluen (100mL) duoc bd sung vao hdn hop nay thanh
‘nhiéu phan 10mL véi 10 dot cich nhau 3 phit dudi moéi trudng nito. Binh hinh nén nay
© dugc rira bing toluen (10mL) va dugc b sung vao khéi phén vng gém 2-(3,5-
diclorophenyl)propandioyl diclorua cing véi khudy manh. Sau d6, hén hop thu duoc
dugc 1am 4m va dugc khudy & nhiét do nam trong khodng 20-25°C trong 2 gid. Sau do,
hén hop phén ¢ng nay dugc 1am lanh xu6ng 0°C mot 14n nifa, va trietylamin (13,81g,
136,7mmol, 2 duong lugng) trong toluen (20mL) dugc bé sung timg giot vao trong thoi
gian 1 gi¢ & nhiét d6 ndm trong khoang 0-5°C qua bom tiém. Sau khi b3 sung, bé d4
dugc bo ra va hén hgp nay duge khudy & nhiét do trong phong (23-25°C) trong 6 gid.
- Nude (110mL) duge bé sung vao khéi phan tng trong khodng thoi gian trén 10 phiit;
dugc khudy trong 30 phiit va dugc loc. Chat rin di loc duoc rita ba 14n bing nudc (3 x
50mL), ti€p d6 rira bang etyl'axetat da dugc lam I_aqh trude (5°C) (2 x 55mL). Banh loc
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u6t dugc hiit kho trong khoang 30 phiit va dugc 1am kho ti€p trong 10 chan khong &
50°C trong 22 gid dé tao ra chit rdn mau vang (22,9g, 74,13%).

1H NMR (CD3COCD3) 6 9,41-9,39 (m, 1H), 8,40-8,38 (m, 1H), 8,14-8,13 (m, 2H),
1,77 (s, 1H), 7,67-7,41 (m, 1H), 7,24-7,23 (m, 1H), 5,66 (s, 2H), 2,92 (s, 3H).

- Vidu?2
~ Diéu ché natri 2-[3-(triflorometyl)phenyl]propandioat (2:1)
-Budc A: Diéu ché natri 2-[3-(triflorometyl)phenyl]propandioat (2:1)

Binh cdu ddy tron loai 100mL dugc nap 1,3-dimetyl 2-[3-(triflo-
metyl)phenyl]propandioat (5g, 90,6% khoi luong/khoi lugng, 16,4mmol), va HyO
- (10mL). Hén hop dugc khudy nay dugc 1am lanh xudng 2°C béing céch sit dung bé da-
- nudc bén ngoai. Dung dich natri hydroxit (dung dich nuée 50%, 3,0g, 37,5mmol) dugc
~ b6 sung vao hén hop ndy qua phéu bd sung trong khoang thdi gian trén 10 phiit & nhiét
‘46 nim trong khoang 2-6°C. Sau khi hoan thanh viéc b8 sung dung dich hydroxit natri,
bé dd-nudc bén ngoai duoc bd ra va hén hop phan tng dugc dé 4m 1én dén nhiét do
‘trong phong va dugc khudy & nhiét do trong phong trong 16 gid. Than hoat tinh (0,5g)
dugc bd sung va hén hgp phan tng dugc khudy & nhiét 6 trong phong trong 15 phiit
truée khi duoc loc. .

Phan dich loc trong nuéc dugc nap vao binh ciu ddy tron loai 100mL dugc 1ap
cung v6i bdy hinh chit U Dean-Stark cing v6i bd ngung tu va dau do nhiét do. Toluen
(20mL) dugc b6 sung vao hén hop ndy ma sau dé dugc gia nhiét (nhiét do bé duoc dat &
115°C) va nuéc du dugce loai bd dong soi. Sau khi nue thu gom khong thé thdy thém
*dugc nita, hén hop phan ting nay dugc giit & 110°C trong 1 gid, ti€p d6 biy hinh chit U
Dean-Stark dugc loai bd va hén hgp ndy duge 1am nguodi xuéng nhiét do trong phong.
Toluen (20mL) dugc bd sung vao hdn hgp phan ing ndy va dugc khudy & nhiét do trong
- phong trong 30 phiit, ti€p d6 dugc loc. Chat ran u6t dugce rira bing axetonitril (20mL) va
dugc 1am kho trong 10 chan khong & 50°C trong 16 git d€ tao ra chat liéu rin mau tring,
1a hop chét theo séng ché& (4g, 79%) néng chay & nhiét do >300°C.
1H NMR (D20) 67,51-7,68 (m, 4H), 4,54 (s, 1H).
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Vidu3
biéu ch€ mu6i ndi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-(triflorometyl)phenyl]
-4H-pyrido[1,2-a]pyrimidini
Bué6e A: Diéu ché& N-(5-pyrimidinylmetylen)-2-pyridinamin

Dung dich c@a 2-aminopyridin (11,314g, 120,3mmol) va pyrimidin-5-
carboxaldehyt (14,0g, 129,6mmol) trong clofom (300mL) dugc khudy & nhiét do trong
phong trong 15 phiit. Sau d6, cdc chit dé bay hoi dugc loai bd duéi 4p suat giam (1 gid
& 75°C) dé tao ra chét rdn mau vang. Chit rén tho nay dugc hoa tan trong clofom
(300mL) va dung dich nay dugc khusy trong 15 phiit. Sau d6, cic chat d& bay hoi dugc
loai bo dudi dp suét gidm (1 gid & 75°C) dé tao ra chét rdn mau vang. Chét ran tho niy
dugc hoa tan mot 14n nita trong clofom (300mL), dung dich nay dugc khudy trong 15
phiit, va céc chat dé bay hoi dugc loai bd dudi 4p sudt gidm (1 gio & 85°C) dé tao ra chat
* r4n mau vang. Chét ran ndy dugc 1am kho trong 10 chan khong qua dém & 80°C dé tao ra
22,090g (99,8%) Hop chit néu & dé muc. _
1H NMR (CDCI3) & 9,26-9,32 (m, 4H), 8,52 (d, 1H), 7,82 (t, 1H), 7,42 (d, 1H), 7,26 (t,
1H). | |
Bué6c B: Diéu ché N-[(5-pyrimidinyl)metyl]-2-pyridinamin

Natri borohydrua dang bot (98%, 2,868g, 75,5mmol) dugc b sung vao dung dich
~ gébm metanol (80mL) va tetrahydrofuran (400mL), va hén hop ndy dwoc khudy manh
trong 5 phit. San phdm cla vi du 3, budc A (13,9g, 75,5mmol) dugc hoa tan trong
tetrahydrofuran (400mL) va dung dich thu dugc dugc bd sung ting giot vao huyén phu
natri borohydrua véi t6c do0 khong ddi khoang 33mL/phit. V& bé ngoai clia hdn hop
phén ing thay d6i tir huyén phut mau vang séng hoi duc sang dung dich mau do trong.
Tién trinh phén tng dugc kiém tra bang sic ky 16p méng rira gidi bing dung moi 10%
- metanol:40% diclorometan:50% toluen. Sau khi hoan tat phan tng, axit axetic (3mL)
dugc bé sung timg giot, va hén hop phan ng dugc khudy trong 5 phit. Axit axetic
(2mL) va nu6c (30mL) dugc bd sung, hén hop phan ng niy dugc khudy nhanh, va sau
do etyl axetat dugc bd sung (500mL). Hén hgp phén ing nay dugc rira bing dung dich
nudc natri hydroxit 1N (300mL), dugc 1am kho trén magie sulfat, dugc loc, va dung moi
dugc loai bd dudi dp sudt gidm & 50°C. DAu tho thu dugc dugc hoa tan trong
diclorometan (50mL) va dung dich nay dugc rira gidi qua nit silicagel (100g) bang etyl
axetat (3L). Chét tach dugc co thanh ddu mau vang-da cam ma n6 két tinh cham dé tao -
ra 8,909¢g (63,4%) san pham néu & dé muc 1a chat rin mau vang.
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1H NMR (CDCI3) & 9,12 (s, 1H), 8,76 (s, 2H), 8,10 (d, 1H), 7,42 (t, 1H), 6,64 (t, 1H),
6,42 (d, 1H), 4,99 (br s, NH), 4,61 (d, 2H).
- Budc C: Diéu ch€ 1,3-dimetyl 2-[3-(triflorometyl)phenyl]propandioat

Pioxan (100mL) dugc suc khi nito trong 10 phiit. Phenanthrolen (1,0g) va dong (I)
iodua (1,0g) dugc b3 sung vao dioxan,huyén phit nay dugc khudy dudi moi trudng nito
trong 5 phiit, va sau d6 xesi cacbonat (18,72g, 57,45mmol), dimetyl malonat (5,46g,
50,6mmol), va 1-iodo-3-(triflorometyl)benzen (12,5g, 46,0mmol) dugc bé sung vao.
~ Hén hgp phén ¢ng nay dugc gia nhiét dén hoi luu trong 18 gid va sau dé dugc lam
nguoi xuéng nhiét do trong phong. Dung dich nuéc HCl 1N dugc bé sung vao hén hgp
~ phan ing ndy, cic 16p dugc tich, va 16p nude duge chiét bang etyl axetat (3 x 100mL).
Cic 16p hitu co da két hgp duge lam kho trén magie sulfat va dugc loc. Chat trg loc dat

th6 Celite® (5g) dugc bd sung vao phan dich loc, va huyén phd thu dugc duoc co dudi

&p sudt gidm & 50°C dé tao ra chét rén chita san phdm tho dugc hap phy lén trén Celite® -
. Chét rén nay dugc tinh ché€ bing sic ky silicagel rira gidi bang gradien 100% céac -
hexan dén 25% etyl axetat trong cdc hexan d tao ra 7,36g (58,0%) san phim néu & dé
muc. :
1H NMR (CDCl3) § 7,59-7,65 (m, 3H), 7,49 (t, 1H), 4,70 (s, 1H), 3,76 (s, 6H).
Buéc D: Diéu ché kali 2-[3-(triflorometyl)phenyl]propandioat (2:1) |
’ Hén hgp gém 1,3-dimetyl 2-[3-(triflorometyl)phenyl]propandioat (tic 1a, san
| phdm ctia vi du 3, buéc C) (50,0g, 181mmol) va nude (100mL) trong binh‘cﬁu day tron
loai 500mL dugc khudy & 0°C. Hydroxit kali (45% nudc, 50g, 401mmol) dugc bd sung
qua bom tiém trong khoang thdi gian trén 20 phiit trong khi duy tri nhiét d phan tng |
nam trong khoang 0-5°C. Sau khi hoan thanh viéc bd sung dung dich hydroxit kali, hén
hop phan dng nay dugc lam &m dén 23°C va dugc khudy & nhiét do trong phong qua
dem.

Béy hinh chit U Dean-Stark ciing v6i bo ngung tu dugc 1ip vao binh cdu déy tron
loai 500mL chita dung dich kali 2-[3-(triflorometyl)phenyl]propandioat trong nuéc
(2:1). Toluen (200mL) dugc bé sung, ti€p d6 dung dich nay dugc gia nhiét d&€n héi luu
(khoang 86°C) va nuéc dugc loai bd dong soi. Khi cang nhiéu nudc dugce loai bo, nhiét
do héi Iuu ting Ién va nhiét 4o néi dat 110°C khi két thiic qué trinh chung cat. Sau khi-
nuSe thu gom khong thé thdy thém duge nita, hén hgp thu duge duge duy tri & nhiét do

* héi Iuu (110°C) trong 1 gid nita trude khi viéc gia nhiét duoc loai bd va hdn hop thu -

dugc duge khudy trong khi dugc 1am ngudi xu6ng nhiét do trong phong. Axetonitril -
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(250mL) dugc b sung, va phan ting dugc khudy & nhiét do trong phong trong 1 gid.
Hén hop phén @ng nay duoc loc va banh loc uét duge nap trd lai vao mot binh ciu day
tron loai 500mL t4ch biét, ti€p d6 12 axetonitril (250mL). Hbn hgp thu duge dugc khudy
& nhiét do trong phong trong 1 gid va dugc loc. Banh loc uét duge rira bang axetonitril -
(30mL). San phdm rén dugc lam kho trong 106 chan khong (50°C & 20 inso Hg) trong 20
'git dé tao ra chatrin mau be, 12 hop chét theo sdng ché€ (62g, 97% trén co s& 95% dién
tich HPLC va sau khi trir di KOH du). Diém néng chay = 95,8°C.

1H NMR (D>0) 6 7,53-7,68 (m, 4H), 4,54 (s, 1H).

Buéc E: Téng hop mudi ndi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-
(triflorometyl)phenyl]-4H-pyrido[1,2-a]pyrimidin ,

Hén hop cé khudy cua kali 2-[3-(triflorometyl)phenyl]propandioat (2:1) (tic ia,

~ san phdm tir vi du 3, buée D) (6,0g, 18,5mmol) va toluen (60mL) trong binh cau diy
tron loai 100mL & 3°C dugc bd sung oxalyl clorua (5,4g, 42,6mmol) thanh nhi€u 1an
qua pipet trong khi duy tri nhiét do bén trong ndm trong khoang 3-5°C. Sau khi hoan

thanh viéc b8 sung oxayl clorua, N,N-dimetylformamit (4 giot) dugc bd sung vao hén

hop phan tng nay & 5°C. Hén hop phan tng thu dugc dugc khudy & 5°C cing véi viec - -

1am lanh bén ngodi duogc tao ra béi bé dd-nuéc trong 30 phit. Bé nay dugc bo ra, cho
phép nhiét do bén trong 4m 1én dén 22°C. Hon hop phan tng nay dugc khudy ¢ 22°C
trong khodng 5 gio. Sau khi chuyén héa hoan toan thanh 2-[3-
(triflorometyl)phenyl]propandioyl diclorua, hén hgp phan &hg nay duoc lam lanh xuéng
' 3°C, N;.[(S-pyrirnidinyl)metyl]-2-pyrid'1namim (téc 13, san phdm cla vi du 3, muc b)
(3,4g, 18,3mmol) dugc bd sung vao hén hgp phén tng & 3°C. Trietylamin (3,75g,
36,7mmol) dugc b sung thanh nhiéu 14n vio hén hgp phén ng nay qua phéu bd sung
trong khoang thdi gian trén 15 phit trong khi duy tri hén hgp phan tng nay nhiét do
nam trong khodng 3-6°C bing céch sir dung bé dd-nuéc bén ngoai. Sau khi hoan thanh
viéc bd sung trietylamin, bé di-nuéc dugc bd ra va hén hop phan tng dugc dé 4m lén
dén nhiét do trong phong. Heptan (50mL) duoc bé sung va hén hgp thu duge duéc
’.khufiy & nhiét do trong phong trong 30 phiit truéc khi dwoc loc. Chét rén w6t duge nap -
trd lai vao mot binh cdu ddy tron mdi, ti€p d6 1a nuéc (40mL). Hén hop phan ting nay
duoc khudy & nhiét do trong phong trong 1 gid, duge loc va chét ran uét dugc rira biang
‘heptan (15mL). San phdm rén dugc lam kho trong 10 chan khong & (50°C & 20mmHg)
trong 20 gi¥ dé tao ra san phdm rin mau vang, 7,75 g. San phdm rén nay dugc tinh che.

'tié’p bdi viéc khudy trong 77mL hén hop 7:1 cla tert-butyl metyl ete/etyl axetat trudc

-47-



20555

- khi duoc loc dé tao ra Hop chat néu & dé muc (6,2g, 50%; 94,6%, do tinh khiét trén co
s& dién tich HPLC)

-1H NMR (CDC13) & 5,64 (br s, 2H), 7,43-7,48 (m, 2H), 7,50-7,52 (m, 2H), 8,03-8,11

" (m, 1H), 8,13-8,16 (m, 2H) 8,83 (s, 2H), 9,19 (s, 1H), 9,55-9,58 (dd, 1H).

- Vidu3A . .
Quy trinh di€u ché thi hai cho mudi ndi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-
(triflorometyl)phenyl]-4H-pyrido[1,2-a]pyrimidini
Bu6c A: Diéu ché natri 2-[3-(triflorometyl)phenyl]propandioat (2:1)
Hén hop cta 1,3-dimetyl 2-[3-(triflorometyl)phenyl]propandioat (tic 13, sén phdm
cﬁfat vi du 3, buéc C) (5,0g, 90,6% khéi luong, 16mmol) va nude (10mL) trong binh ciu
“déy tron loai 100-mL duogc khudy & 2°C. Natri hydroxit (dung dich nuée 50%, 3,0g,
38mmol) dugc bd sung qua phéu bd sung trong khoang thoi gian trén 10 phiit trong khi

" duy tri nhiét 36 phan Gng ndm trong khoang 2-6°C. Sau khi hoan thanh viéc bé sung

dung dich hydroxit natri, hén hgp phan dng nay duge 1am 4m dén 23°C va dugc khudy &
- nhiét-do trong phong qua dém. .
- Than hoat tinh (0,5g) dugc b sung vao hén hgp phan tng nay, va hén hgp nay
dugc khuay & nhiét do trong phong trong 15 phit va sau d6 dugc loc. Phén dich loc
~ trong nudc dugc nap vao binh cdu ddy tron loai 100-mL dugc 1ap cing vé6i biy hinh chit-
- U Dean-Stark, bo ngung tu, va ddu do nhiét do. Toluen (20mL) duoc bd sung, tiép d6
dung dich dugc gia nhiét dé€n héi lwu va nudc duge loai bd déng soi. Sau khi nude thu
gom khong thé thdy thém duoc nita, hdn hop thu dugc duge duy tri & nhiét 4o héi luu
(110°C) trong 1 gi¢ nita truée khi viéc gia nhiét duge loai bd va hén hgp thu duge duge
khudy trong khi duoc 1am ngudi xudng nhiét do trong phong. Toluen (20mL) dugc bd
sung, va hén hgp nay dugc khudy & nhiét do trong phong trong 30 phiit. Huyén phu dac
sau d6 dugc loc va cic chit rin dugc rira bing axetonitril (20mL). Sau d6, cdc chat rin
- duogc 1am kho trong 10 chan khong & 50°C trong 16 gid dé cho Hop chét néu & € muc 1a

‘chét r4n mau tring (4,0g, 94,9 HPLC % dién tich, hiéu suat: 79% trén co s& % dién
_ tich).
IH NMR (D,0) & 7,51-7,68 (m, 4H), 4,54 (s, 1H).
Budc B: Téng hgp muéi noi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-
* (triflorometyl)phenyl]-4H-pyrido[ 1,2-a]pyrimidini

- Hén hop c6 khudy cla natri 2-[3-(triflorometyl)phenyl]propandioat (2:1) (tic 1a,
san pham tir vi du 3A, muc a) (3,0g, 95,0% dién tich, 16mmol) va diclorometan (50mL)
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trong binh cdu ddy tron loai 250-mL & -1°C dugc bd sung 1-formylpiperidin (0,09g,
0,8mmol). Oxalyl clorua (5,6g, 98%, 43mmol) ti€p d6 dugc bd sung qua phéu bd sung
trong khoang thoi gian trén 5 phiit trong khi duy tri nhiét do bén trong ndm trong
khoang tir -3 dén +1°C. Hon hgp phan ting thu dugc dugc khudy & nhiét 6 nam trong
khoang tir -3 dén +2°C trong 10 phiit, ti€p d6 & nhiét 6 nam trong khoang 20-22°C
trong khodng thoi gian 2-3 gid. Sau khi chuyén héa hoan toan thanh 2-[3-
- (triflorometyl)phenyl]propandioyl diclorua, hén hgp phan dng nay dugc lam lanh xudéng
0°C, ti€p d6 hoén hop ctia N-[(5-pyrimidinyl)metyl]-2-pyridinamim (ttc 13, sin phdm cha
vi du 3, muc b) (3,2g, 95,3%, 16,4mmol) va 4-picolin (3,1g, 98%, 32,6mmol) trong

- diclorometan (20mL) dugc bd sung vao hén hgp axit clorua qua bom tiém trong khoang

- - thoi gian trén 10 phit & nhiét 40 nim trong khoang tir 0 dén 3°C. Sau khi hoan thanh

- viéc b8 sung, hén hgp phan ing niy dugc 1am am dén 10°C trong khoéng thoi gian trén

.10 phiit va dugc khudy & nhiét d6 ndm trong khoang tir 9 dén 12°C trong 30 phit cho
dén khi su chuyén héa hoan toan chia hgp chat trung gian axit clorua quan sit dugc (bsi
- viéc dap tat bang metanol va x4c dinh bang HPLC su khong c6 mit cia 1,3-dimetyl 2-
[3-(triﬂorometyl)pheﬁyl]propandioat). Hén hop phéan ng nady duoc lam 4m dén 18°C,
~ ti€p d6 nuée (15mL) dugc bd sung vao hén hgp phén tng ndy & nhiét d6 nidm trong
- khoang tir 18 dén 20°C, va hén hop hai pha dugc khudy & nhiét do ndm trong khoang tir
18 dén 20°C trong 15 phiit. Hén hop nay dugc dé lang va céc 16p duoc phan lap. Lop
nuée duge chiét bang diclorometan (2 x 25mL). Cac 16p hitu co dugc két hop, va sau d6

i-propanol (30mL) duoc bd sung vao dung dich hitu co két hop, ti€p d6 1a nuéc

~ (1,25mL). Hén hgp thu dugc dugc chung cét v6i nhiét do ndi 1a 82°C va véi nhiét do

dinh & 42-82°C duéi 4p suat khi quyén dé loai bd diclorometan va nuéc. Khi nhiét do
‘dinh dat diém s6i clia i-propanol tinh khiét, viéc chung cat dugc dimg lai, va i-propanol
~ b6 sung (30mL) dugc bd sung vao phéan co néng, va hén hgp nay dugc dé ngudi xuong
nhiét do trong phong va dugc khudy & nhiét d6 trong phong qua dém, trong lic dé chat
ran két tinh. Sau d6, hén hgp nay duge loc va céc chét ran w6t duge rira bing i-propanol
(3 x 5SmL). San phdm rén dugc 1am kho trong 10 chan khong & nhiét d6 nim trong
khodng 50-55°C va khodng 250mmHg d€ cho Hop chit néu & dé muc 13 chét rin mau
vang (5,0g, 99,0 HPLC % dién tich, 98,3% khoi lugng, 75,9% hiéu suit theo mudi

- . dinatri (t&c 13, natri 2-[3-(triflorometyl)phenyl]propandioat (2:1)).

Béang céc phuong phédp dugec mo ta & day cing véi cdc phuong phép di biét trong

" Tinh vyc k¥ thuat ndy, c4c hop chét duéi day trong cdc bang tir Bang I-1 dén Bang I-35

. ¢6 thé dugc diéu ché. Bing céc phudng phdp dugc mo ta & day cung vé6i cdc phuong
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phap di biét trong linh vuc ky thuat ndy, cdc phuong phép di€u ch€ hop chét c6 cong
thitc 1 c6 thé dugc diéu ché tir hop chat c6 cong thic 2 nhu duge minh hoa trong cic
bang tir Bang M-1 dén Bang M-155. Bang c4c phuong phip dugc mo ta & day cung véi
cic phuong phdp da biét trong linh vuc k§ thuat ndy, hgp chét c6 cong thic 4 c6 thé
duoc diéu ché tir cdc hgp chét ¢6 cdc Cong thite 1 va 5 bang céch st dung phuong phép
diéu ché hop chat c6 cong thitc 1 tir hgp chat c6 cong thitc 2. Cac chit viét tat dudi day
duoc sir dung trong c4c bang nay: ¢ 1a chit viét tit chi bac ba, s 12 chit viét tét chi bac hai,
n 12 chit viét tit chi mach thang, i 13 chit viét tit chi mach nhdnh, c 12 chit viét tit chi
- xyclo, Me 14 chit viét tit chi metyl, Et1a chit viét tit chi etyl, Prla chit viét tit chi
propyl, i-Pr 1a chit viét tit chi isopropyl, -Bu 12 chi viét tit chi butyl bac ba, Hex 1a chit -
- viét tit chi hexyl, Ph 12 chit viét tit chi phenyl, CN 1a chif viét tit chi xyano, va Bn 12 chit
-viét tét chi benzyl (-CHoPh). Trong céc bang tir Bang I-1 dén Bang I-35, tir Bang M-1

dén Bang M-174 va tir Bang C-1 dén Bang C-42, cac gia tri tir Y1 dén Y41 duogc ky hiéu
cho méi phan tir thé theo so d6 dudi day: '

Y1 2-florophenyl ) ‘ Y22 | 24-diclorophenyl
Y2 | 3-clorophenyl Y23 | 2,4-diflorophenyl
Y3 3-(CF3)phenyl Y24 | 2-floro-4-xyanophenyl
| Y4 3-florophenyl | Y25 | 2-floro-4-clorophenyl
Y5 3-xyanophenyl ' - Y26 | 2-metyl-4-clorophenyl
Y6 | 4-florophenyl Y27 | 2-floro-4-(CF3)phenyl
Y7. | 4-clorophenyl : Y28 | 2,4-bis(CF3)phenyl
Y8 4-(CF3)phenyl , Y29 | 2-floro-4-bromophenyl
Y9 4-xyanophenyl YSO 7 2-cloro-4-florophenyl
Y10 | 3-(OCF3)phenyl Y31 | 2-(CF3)-4-florophenyl
Y11 | 4-bromophenyl Y32 | 2-metyl-4-(CF3)phenyl
Y12 | 6-cloro-3-pyridinyl Y33 | 2-cloro-4-(CF3)phenyl
- Y13 | 6-floro-3-pyridinyl Y34 | 2-(CF3)-4-clorophenyl
Y14 .| 6-(CF3)-3-pyridinyl Y35 | 2,5-diflorophenyl
Y15 | 4,6-dicloro-3-pyridinyl Y36 | 2-floro-5-(CF3)phenyl
Y16 | 2-floro-6-cloro-3-pyridinyl Y37 | 2-floro-5-clorophenyl
Y17 | 2,6-dicloro-3-pyridinyl ' Y38 | 2,5-diclorophenyl
Y18 | 2-bromo-5-cloro-4-pyridinyl Y39 | 2-floro-5-(OCF3)phenyl
Y19 | 3-bromo-5-florophenyl Y40 | 2-cloro-5-(CF3)phenyl
Y20 | 3-cloro-5-florophenyl Y41 | 3-cloro-5-(CF3)-2-pyridinyl
Y21 3-ﬂoro—4-cloropheny1
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mdi RS 12 CO-Lit; RavaRb1aF; REvaRe1a H

R4 Rd
F CH,F
a CHF,
Br OMe
I OEt
Me O-n-Pr
Et Ph
Pr O-i-Pr
i-Pr SFs5
#-Bu OCF3
CF3 OCHF,
mbi RS 1a COpLit; R2
Rrd Rd
F CH,F
cl CHF,
Br OMe
I OEt
Me O-n-Pr
Et Ph
Pr O-i-Pr
i-Pr SFs
t-Bu OCF3
CF3 OCHF,
RS 13 COy-Lit; RC12 0
Rrd Rd
F CF3
a CH,F
Br CHF,
I. OMe
Me OEt
Et O-n-Pr
Pr Ph
i-Pr O-i-Pr
t-Bu‘ ..SF5

Rd Rd
OCH,C Y3
F3
Y4
SCF3
: Y5
SCF3
Y6
SCHF,
Y7
CO,Me
Y8
CO,Et
Y9
CN
Y10
Y1 )
Y11
Y2
Y12
1aF; RP1a Cl; RCvaRE€ 12
Rd Rd
OCH,C Y3
F3
Y4
SCF3
Y5
SCF3
Y6
SCHF,
Y7
CO,Me
Y8
CO,Et
Y9
CN
Y10
Y1
Y11
Y2 '
Y12
Me; R2, RbvaRe 1a H
R4 Rd
OCF; Y1
OCHF, Y2
OCH,C Y3
F3
Y4
SCF3
Y5
SCF3
Y6
SCHF,
Y7
CO2Me
Y8
C02Et
Y9
CN
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Y13
Y14
Y15
Y16
Y17
Y18
Y19
Y20
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Y13
Y14
Y15
Y16
Y17
Y18
Y19
Y20
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Y22

Y10
Y11
Y12
Y13
Y14
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Y16
Y17
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Y30

Y31
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Y23
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Y33
Y34
Y35
Y36
Y37
Y38
Y39
Y40

Y41

Y33
Y34
Y35
Y36
Y37
Y38
Y39
Y40
Y41

Y28
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Y32
Y33
Y34
Y35
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COyLit; RC
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SF5
0CF3
OCHF,
C02'Li+; RC
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Rd Rd
Y39 Y40
laMe; Ra, RbvaRe1a H
Rd Rd
OCH,C Y3
F3
Y4
SCF3
Y5
SCF3
Y6
SCHF,
Y7
C02Me
Y8
CO,Et
Y9
CN
Y10
Y1
Y11
Y2
v Y12
]AF; R RbvaARC 1A H
Rd Rd
OCH,C Y3
F3
Y4
SCF3
Y5
SCF3
Y6
SCHF;
Y7
CO,Me
Y8
CO2Et
Y9
CN
Y10
Y1
Y11
Y2
Y12
1aCl; Ra, RbvaRe1a H
Rd Rd
O-n-Pr SCF3
Ph SCF3
O-i-Pr SCHF,
SF5 CO2Me
OCF3 COzEt
OCHF, CN
OCH,C Y1
F3
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Rd Rd Rd Rd rd Rd Rd
Y23 Y26 Y29 Y32 Y35 Y38 Y41
Y24 Y27 Y30 Y33 Y36 Y39
Y25 Y28 Y31 Y34 Y37 Y40
mdi RS 1a C02'Li+; RavaR€1aF; RCva Rd1aH "
Rb Rb Rb Rb RD Rb Rb
F CH,F OCH,C Y3 Y13 Y23 Y33
F
a CHF, 3 Y4 Y14 Y24 Y34
SCF3
Br OMe Y5 Y15 Y25 Y35
$T3
I OFEt Y6 Y16 Y26 Y36
SCHF,
Me O-n-Pr Y7 Y17 Y27 Y37
Cone
Et Ph Y8 Y18 Y28 Y38
CO2Et
Pr O-i-Pr Y9 Y19 Y29 Y39
CN
i-Pr SFs Y10 Y20 Y30 Y40
Y1
+-Bu OCFj3 Y11 Y21 Y31 Y41
Y2
CF3 OCHF, Y12 Y22 Y32
Bang I-2

Béng I-2 gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO7-Lit” trong mbi dong tiéu -
dé dugc thay béang dinh nghia “RS 12 CO>~Na¥”. C4c gid tri cho R2, Rb, RC, Rd va R®
xudt hién trong mdi dong tiéu dé va trong bang nay 1a vin nhu ci.

Béang I-3
Bang I-3 giong nhu Bang I-1, trir dinh nghia “méi RS 12 COy-Lit” trong méi dong tiéu
dé dugc thay bang dinh nghia “méi RS 1a COQ'K"‘”. Cic gié tri cho Ra, Rb, R¢, Rd va
R€ xudt hién trong mbi dong tiéu dé va trong bang nay 1a van nhu ci.

Bang I-4
Bang I-4 gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a COy-Lit” trong mbi dong tiéu
dé dugc thay bing dinh nghia “méi RS 12 CO»-NH4*”. Cic gid tri cho R, Rb, R¢, Rd
va R€ xudt hién trong mébi dong tiéu dé va trong bang nay 12 van nhu ci.

Bang I-5
Bang I-5 giong nhu Bang I-1, trir dinh nghia “méi RS 1a COy-Lit” trong mbi dong tiéu -
dé duoc thay bang dinh nghia “méi RS 1a COy~[1/2 Ca]*”. Cic gia tri cho R2, Rb RC,

'Rd va Re xuit hién trong mbi dong tiéu dé va trong bang nay 1a van nhu ci.
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Bang I-6
Bang I-6 gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a COyLit” trong méi dong tiéu
dé dugc thay bing dinh nghia “méi RS 1a COy-[1/2 Ba]*”. Cic gi4 tri cho R3, Rb, R€,
Rd va R€ xut hién trong méi dong tiéu dé va trong bang ndy 13 vin nhu ci.
Béng I-7
Bang I-7 gi6ng nhu Bang I-1, trir dinh nghia “mdi RS 1a CO»-Lit” trong méi dong tiéu
dé duoc thay bing dinh nghia “m&i RS 1a COp-[NH(Me)3]*”. Cic gid tri cho R?, Rb,
R, Rd va R€ xuit hién trong mbi dong tiéu dé va trong bang ndy 12 vin nhu ci.
‘ Bang I-8
Bang I-8 gi6ng nhu Bang I-1, trir dinh nghia “m6i RS 1a COLit” trong méi dong tiéu
dé dugc thay bing dinh nghia “méi RS 14 CO-[NH(Et)3]+”. C4c gid tri cho R, Rb, R¢,
Rd va R€ xuit hién trong mbi dong tiéu dé va trong bang nay 1a vin nhu ci.
v Béng I-9
~ Béang I-9 giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO»-Lit” trong méi dong tiéu
dé dugc thay bing dinh nghia “méi RS 12 CO»-[NH(n-Bu)3]*". Céc gid tri cho R, Rb,
RC, Rd va R€ xut hién trong mbi dong tiéu dé va trong bang ndy 12 vin nhu ci.
Bang I-10 |
Béng I-10 giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO2-Li*” trong méi dong tiéu
- dé duoc thay bang dinh nghia “méi RS 1a C02‘[NH2(Ph)2]+”_. Cic gid tri cho R, Rb,
RC, Rd va R® xut hién trong mbi dong tiéu dé va trong bang nly 13 vin nhu ci.
Béang I-11
‘Bang I-11 gi6ng nhur Bang I-1, trir dinh nghia “méi RS 1a COp Lit” trong mdi dong tiéu
dé dugc thay bing dinh nghia “mdi RS 1a CO-[NHp(Bn)2]*”. Céc gi4 tri cho R3, Rb,
R¢, Rd va R€ xut hién trong méi dong tiéu dé va trong bang nay 1a van nhu cil.
" BangIL-12
Bang I-12 giong nhu Bang I-1, trir dinh nghia “mbi RS 1a CO5-Li*” trong méi dong tiéu
dé dugc thay bang dinh nghia “méi RS 12 CO [NHy(c-Hex))]*”. Cac gia tri cho R2,
Rb, R€¢, Rd va Re xust hién trong mbi dong tiéu dé va trong bang ndy 12 vin nhu ci.
Bang 1-13
Bang I-13 gi6ng nhu Bang I-1, trir dinh nghia “mdi RS 1a COLit” trong mbi dong tiéu
48 dugc thay béang dinh nghia “mdi RS 1a CO"[NH2(Me);]+”. Céc gid tri cho R3, Rb,

RC, Rd va R€ xut hién trong méi dong tiéu dé va trong bang nay 1a vin nhu cil.
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Bang I-14
Béng I-14 giong nhu Bang I-1, trir dinh nghia “méi RS 14 COy-Li*+” trong mbi dong tiéu
dé dugc thay bing dinh nghia “méi RS 1a CO-[NHp(Et)]+”. Cic gid tri cho R, RD,
RC, Rd va R€ xust hién trong méi dong tiéu dé va trong bang nay 1a van nhu cii.

Bang I-15
* Bang I-15 gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a COpLi*” trong méi dong tiéu
dé dugc thay bing dinh nghia “méi RS Ia CO5-[NHEt(i-Pr)y]+”. Cic gi tri cho Ra, R,
RC, Rd va Re xuét hién trong mbi dong tiéu dé va trong bang nay 1a vin nhy cii.

| Bang I-1A

. Béng I-1A gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a COy Lit” trong mi dong
tiéu d€ duoc thay bang dinh nghia "mot RS 1a COo Lit, RS con lai 14 CO»-Nat”. Cic
gid tri cho R2, Rb, RC, R4 va R€ xuft hién trong mbi dong tiéu dé va trong bang nay 1a
van nhu cii. A

Bang I-2A
Bang I-2A giong nhu Bang I-1, trir dinh nghia “méi RS 12 CO5-Li+” trong méi dong
tiéu d€ dugc thay bang dinh nghia "mot RS 1a CO» K+, RS con lai 1a COp-Nat”. Cic gid
tri cho R, Rb, R, Rd va R€ xuat hién trong méi dong tiéu dé va trong bang nay 1 vin
nhu cil.

Bang [-3A ‘
Béing I-3A giong nhu Bang I-1, trir dinh nghia “méi RS 12 CO5-Li*” trong médi dong
tiéu d€ dugc thay bang dinh nghia "mot RS 12 COp-NHy+, RS con lai 14 CO»-Nat”. Cic
gid tri R2, RD, R¢, Rd va R€ xu4t hién trong mbi dong tiéu dé va trong bang nay 1a vin
nhu cil.

| Bang I-4A

Bang I-4A gi6ng nhu Bang I-1, trir dinh nghia “méi RS 12 COLi*” trong méi dong
tiéu dé duoc thay bang dinh nghia "mot RS 1a CO[1/2 Ca]t, RS con lai 1a CO»-Nat”.
- Céc gid tri cho R2, RD, R, Rd va R€ xust hién trong mbi dong tiéu dé va trong bang
nay 12 van nhu cii.

Bang I-5A
Bang I-5A giong nhu Bang I-1, trir dinh nghia “méi RS 12 CO7 Lit” trong mbi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a CO27[1/2 Ba]t, RS con lai 1a COp-Nat”,
Cac gid tri cho R, Rb, RC, R4 va Re xuat hién trong mbi dong tiéu dé va trong bang

nay 1a van nhu cii.
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Bang [-6A
Béang I-6A gidng nhu Bang I-1, trir dinh nghia “méi RS 1a CO»-Lit” trong méi dong
tieu dé dugc thay bing dinh nghia "mot RS 1a CO-[NH(Me)3]*, R5 con lai 12 CO9-
Nat+”. Cic gid tri cho R3, Rb, RC, Rd va Re xust hién trong mbi dong tiéu dé va trong
bang nay 1a vin nhu ci.
Bang I-7A
Bang I-7A giong nhu Bang I-1, trit dinh nghia “méi RS 1a CO2-Li*t” trong mdi dong
tieu dé dugc thay bing dinh nghia "mot RS 12 COo INH(Et)3]*, RS con lai 12 CO»y-
Na+”. Céc gid tri cho R3, Rb, R¢, Rd va Re xust hién trong mdi dong tiéu dé va trong
béang nay la van nhu ci.
Bang I-8A
Béang I-8A giong nhu Bing I-1, trir dinh nghia “m6i RS 1a CO7 Li*” trong méi dong
tiéu dé dugc thay bang dinh nghia "mot RS 13 CO7-[NH(n-Bu)3]+, RS cdn lai 1a COp-
Nat+”. Céc gid tri cho R3, Rb, RC, Rd va Re xudt hién trong mbi dong tiéu dé va trong
bang nay 1a van nhu cii.
Bang [-9A
Béng I-9A gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a COLi+” trong mbi dong
tiéu dé dwoc thay bing dinh nghia "mot RS 1a CO2-[NHp(Ph)2]+, R® con lai 1a COp-
Nat”. C4c gi4 tri cho R3, RDb, R¢, Rd va R€ xuit hién trong moéi dong tiéu dé va trong
-bang nay 1a van nhu ci. |
Bang I-10A
Béang I-10A giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO>-Lit” trong méi dong
tieu dé dugc thay bing dinh nghia "mot RS 1a COo-[NH(Bn)p]+, RS con lai 13 COy-
Nat”. C4c gia tri cho R4, Rb, RC, Rd va R€ xuit hién trong méi dong tiéu d€ va trong
bang nay 1 vin nhu cil.
Bang -11A
Bang I-11A gioéng nhu Bang I-1, trir dinh nghia “méi RS 1a COy-Lit” trong mdi dong
tiéu dé dugc thay bang dinh nghia "mot RS 12 CO2-[NHy(c-Hex)2]+, RS con lai 1a CO9-
Na*”. C4c gi4 tri cho R, Rb, R¢, R4 va R® xut hién trong mbi dong tiéu dé va trong
bang nay 1a van nhu ci.
Bang [-12A
‘Bang I-12A giong nhu Béang I-1, trir dinh nghia “méi RS 1a CO»-Lit” trong méi dong
tieu dé duge thay bang dinh nghia "mot RS 1a CO»[NH(Me)s]t, RS con lai 1a COo-
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Na+”. C4c gi4 tri cho Ra, Rb, R¢, Rd va Re xuat hién trong mbi dong tiéu dé va trong
bang nay 1a van nhu cii.

Rang I-13A
Bang I-13A giong nhu Bang I-1, trir dinh nghia “méi RS 1a COQ‘Li"’” trong moi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a CO [NH2(Et)]+, R® con lai 1a COp-
Nat+”. C4c gi4 tri cho R3, Rb, R¢, Rd va R€ xuat hién trong mdi dong tiéu dé va trong
- bang nﬁy 12 van nhu cii. V
| Bang I-14A
- Béang I-14A gi6ng nhu Bang I-1, trir dinh nghia “mai RS 12 COy-Lit” trong mébi dong:
tieu dé dugc thay béng dinh nghia "mot RS 12 CO-[NHEt(i-Pr)7]+, RS con lai 1a COy-
Nat+”. C4c gi4 tri cho Ra, RD, R¢, Rd va R€ xuit hién trong méi dong tiéu dé va trong
bang nay 1a van nhu ci.

Bang I-1B
Bang I-1B giong nhu Bang I-1, trir dinh nghia “méi RS 12 CO»-Li*” trong mébi dong tiéu

dé duoc thay bing dinh nghia "mot RS 12 COp-Lit, RS con lai 1a CO"K*+”. C4c gid tri - -

cho R2, Rb, R, Rd va R€ xuit hién trong mbi dong tiéu dé va trong bang ndy 1 vin
nhu ci.

Bang I-2B
Bang I-2B giong nhu Bang I-1, trir dinh nghia “méi RS 12 CO»-Li*” trong mbi dong tiéu
dé dugc thay bing dinh nghia "mot RS 13 CO»-Nat, RS ¢dn lai 1a COy"K+”. Cac gi4 tri
cho R, RP, RC, Rd va R€ xust hién trong m&i dong tiéu dé va trong bang nay 1a vin
nhu cil.

Bang I-3B
Bang I-3B giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO2-Lit” trong m6i dong tiéu
dé duoc thay bing dinh nghia "mot RS 1a CO>"NHy4+, RS cdn lai 13 CO»K*”. Cic gid

tri cho R2, Rb, RC¢, Rd va R® xut hién trong mbi dong tiéu dé va trong bang nay 12 vin

- nhu cd.

Bang 1-4B
Bang I-4B giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO»-Li*” trong méi dong tiéu
& duoc thay bing dinh nghia "mot RS Ia CO,[1/2 Ca]*, R® con lai 1a COp K. Cic
gi4 tri R2, RP, RC, Rd va Re xut hién trong mbi dong tieu dé va trong bang nay 12 vin

- nhu cii.
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Bang I-5B
Bang I-5B gi6ng nhu Bang I-1, trir dinh nghia “m6i RS 1a CO5-Lit” trong méi dong tiéu
dé dugc thay bang dinh nghia "mot RS 1a CO2[1/2 Ba]t, RS con lai 1a COy-K+”. Cic
gid tri cho R2, Rb, RC va Rd xust hién trong méi dong tiéu dé va trong bang nay 13 vin
nhu cil.
Bang I-6B
Béang I-6B gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a COy-Li*” trong méi dong tiéu
dé duoc thay bing dinh nghia "mot RS 1a CO2-[NH(Me)3]*, RS con lai 1a COy-K+”.
‘C4c gié tri cho R2, Rb, RC, Rd va R xust hién trong m&i dong tiéu dé va trong bang
nay 1a vin nhu ci.
Bang I-7B
Bang I-7B gi6ng nhu Bang I-1, trir dinh nghia “m6i RS 1a CO5 Li*” trong méi dong tiéu
dé dugc thay bang dinh nghia "mot RS 1a COo-[NH(Et)3]*, RS con lai 1a CO9-K+”. Cic
gid tri cho Ra, Rb, RC, Rd va Re xust hién trong méi dong tiéu dé va trong bang nay la
‘van nhu cil.
Béang I-8B
Béang I-8B gi6éng nhu Bang I-1, trir dinh nghia “méi RS 1a CO5 Li*” trong méi dong tiéu
dé dugc thay bing dinh nghia "mot RS 12 CO2[NH(n-Bu)3]+, R® con lai Ia COpK+".
" Cic gié tri cho R2, Rb, R¢, Rd va R€ xut hién trong mbi dong tiéu dé va trong bang
nay 1a van nhu cii.
Bang I-9B
Bang I-9B gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO7 Lit” trong mébi dong tiéu
dé dugc thay bang dinh nghia "mot RS 1a CO2[NHy(Ph),]+, RS con lai 1a COp-K+”.
Cic gié tri cho R2, Rb, RC, Rd va R€ xu#t hién trong mbi dong tiéu dé va trong bang
nay 1a van nhu cii.
Bang I-10B
Béng I-10B giéng nhu Bang I-1, trir dinh nghia “mébi RS 1a CO2Li*” trong mdi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a CO2[NH(Bn)2]t, RS con lai 1a COp-
K+”. C4c gid tri cho R2, RP, RC, Rd va R€ xust hién trong mbi dong tiéu dé va trong
bang nay 1a van nhu ci. |
Bang I-11B
Bang I-11B giong nhu Béang I-1, trir dinh nghia “méi RS 12 CO7Lit” trong méi dong
tiéu d€ dugc thay bang dinh nghia "mot RS 1a CO2[NHp(c-Hex)2]t, RS con lai 12 COy-
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K+”. Céc gid tri cho R3, Rb, RC, Rd va R xust hién trong mbi dong tiéu dé va trong
bang nay 1a van nhu cii.
Bang I-12B
Béang I-12B giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO2Li+” trong méi dong
tiéu dé dugc thay bang dinh nghia "mot RS 1a COo [NH(Me);]+, RS con lai 12 COy-
K+”. Céc gia tri cho R&, Rb, RC, Rd va R€ xust hién trong mdi dong tiéu dé va trong
bang nay 1a van nhu ci.
' Bang I-13B
Béing I-13B giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO2Lit” trong mdi dong
tiéu dé dugc thay bang dinh nghia "mot RS 12 CO-[NH2(Et)2]*, RS con lai 1a CO»y-
K+”. Cic gia tri cho R, Rb, RC, Rd va Re xuat hién trong méi dong tiéu dé va trong
bang nay 1a van nhu ci.
Béng I-14B
Béng I-14B giong nhu Bang I-1, trir dinh nghia “méi RS 12 COy-Lit” trong méi dong
tiéu dé dugc thay bing dinh nghia "mot RS 1a CO2-[NHE((i-Pr),]+, RS con lai 1a COy-
K+”. C4c gid tri cho R2, Rb, RC, Rd va R€ xu#t hién trong mbi dong tiéu dé va trong
bang nay 1a van nhu ci.
Béang I-1C |
Béng I-1C gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO2"Li*” trong méi dong tiéu
dé dugc thay bang dinh nghia "mot RS 1a COpLi*, RS con lai 1a CO»[1/2 Ca]*™. Cac
gid tri cho R, Rb, RC, Rd va Re xut hién trong mbi dong tiéu dé va trong bang nay la
van nhu cil.
Bang [-2C
Béng I-2C gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO2-Lit” trong méi dong tiéu
dé dugc thay bang dinh nghia "mot RS 1a CO K, RS con lai 1a COy-[1/2 Ca]*”. Cic
gid tri cho R, Rb, RC, Rd va Re xuat hién trong moi dong tiéu dé va trong bang nay 1a
van nhu cil.
Béang I-3C
Béng I-3C gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO2-Lit” trong méi dong tiéu
dé dugc thay bing dinh nghia "mot RS 12 CO"NHyt, RS con lai 1a COp[1/2 Ca]t”.
Cic gié tri cho R2, RP, RC, Rd va R€ xut hién trong méi dong tiéu dé va trong bang

nay 1a vin nhu cii.
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, Bang 1-4C
Bang I-4C giong nhu Béng I-1, trir dinh nghia “méi RS 1a CO-Lit” trong mbi dong tiéu
dé duoc thay bang dinh nghia "mot RS 1a CO-Nat, RS con lai 14 CO[1/2 Ca]*”. Céc
gié tri cho R3, Rb, R¢, Rd va Re xuit hién trong mbi dong tiéu dé va trong bang nay 1a
van nhu cil.
‘ Bang I-5C
Bang I-5C giéng nhu Béng I-1, trir dinh nghia “mbi RS 12 CO» Lit*” trong mdi dong tiéu
dé duoc thay bing dinh nghia "mot RS 12 CO2[1/2 Ba]+, R® con lai 1a CO2-[1/2 Ca]t”.
- Cac gid tri cho R3, Rb, RC, Rd va R® xuit hién trong mbi dong tiéu dé va trong bang
nay 12 van nhu cii.
Béng I-6C
Bang I-6C gi6ng nhu Béng I-1, trir dinh nghia “mbi RS 1a CO» Lit” trong mébi dong tiéu
dé dugc thay bing dinh nghia "mot RS 1a COp-[NH(Me)3]*, R® con lai 1a CO2[1/2
Ca]*”. C4c gid tri cho Ra, Rb, R¢, Rd va R® xuit hién trong méi dong tiéu dé va trong
bang nay 12 van nhu ci.
Bang 1-7C |
Bang I-7C gi6ng nhu Béng I-1, trit dinh nghia “méi RS 1a CO2-Lit” trong mébi dong tiéu -
dé dugc thay bing dinh nghia "mot RS 1a CO [NH(Et)3]*t, R® con lai 1a COp[1/2
- Ca]*”. C4c gid tri cho Ra, Rb, RC, Rd va R® xuat hién trong méi dong tiéu dé va trong
bang nay 1a van nhu cii.
. Bang I-8C
Bang I-8C gi6ng nhur Bang I-1, trit dinh nghia “m6i RS 1a COp Li*” trong mbi dong tieu - -
dé dugc thay bang dinh nghia "mot RS 1a CO2-[NH(n-Bu)3]*, R® con lai 1a CO2[1/2
Ca]t”. Cac gi4 tri cho Ra, Rb, R¢, Rd va Re xuit hién trong méi dong tiéu dé va trong
bang nay 1a vin nhu cil.
Béang I-9C
Bang I-9C gi6ng nhu Béang I-1, trir dinh nghia “méi RS 1a CO2-Lit” trong mbi dong tiéu
dé dugc thay bing dinh nghia "mot RS 1a COo-[NH(Ph),]+, RS cdn lai 1a COp[1/2
Ca]*”. Cac gia tri cho R3, Rb, R¢, Rd va R€ xut hién trong méi dong tiéu dé va trong
bang nay 1a van nhu ci.
. | Bang I-10C
Bang 1-10C giéng nhu Bang I-1, trir dinh nghia “méi RS 1a COy-Li*” trong mbi dong
tieu dé duoc thay bang dinh nghia "mot RS 12 CO>-[NHo(Bn)2]+, RS con lai 1a COp~
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[1/2 Ca]*”. Cic gi4 tri cho Ra, Rb, R, Rd va Re xuat hién trong mbi dong tiéu dé va

 trong bang nay 14 vin nhu ci.

Bang I-11C
'Béng I-11C gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO2Li*” trong méi dong
tiéu dé dugc thay bang dinh nghia "mot RS 12 CO7-[NHp(c-Hex)]t, RS con lai 1a COy-
[1/2 Ca]t”. C4c gi4 tri cho R2, RDb, Rc, Rd va R xuit hién trong méi dong tiéu dé va
trong bang nay 1a van nhu ci.
: / Bang [-12C
Bang I-12C gi6ng nhu Béang I-1, trit dinh nghia “méi RS 1a COy-Li+” trong mbi dong
tiéu dé dugc thay béng dinh nghia "mot RS 1a CO [NHy(Me)o]t, RS con lai 1a COp~
[1/2 Ca]*”. C4c gi4 tri cho R3, Rb, RC, Rd va Re xuit hién trong mbi dong tiéu dé va
© . trong ‘béng nay 12 vin nhu ci.
| Bang I-13C |
| Bang I-13C giong nhu Bang I-1, trir dinh nghia “mbi RS 12 CO2-Lit” trong mébi dong
tiéu dé dugc thay bing dinh nghia "mot RS 12 CO»-[NHa(Et)2]7, RS con lai 1a CO5[1/2
‘CaJt”. C4c gid tri cho R2, Rb, RC, Rd va R€ xuit hién trong méi dong tiéu dé va trong
bang nay 1a van nhu ci.
Bang [-14C
Bang I-14C giong nhu Bang I-1, trir dinh nghia “méi RS 1a COy-Lit” trong méi dong
tiéu dé dugc thay bang dinh nghia "mot RS 1a CO2-[NHEt(i-Pr)]*, RS con lai 1a COy-
[1/2 Ca]*”. Cic gi4 tri cho Ra, Rb, RC¢, Rd va R€ xuit hief:n trong méi dong tiéu dé va
- trong bang nay 1a van nhu cii.
| BangI-1D
Béang I-1D gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO>-Lit”trong mbi dong
tiéu dé dugc thay bang dinh nghia "mot RS 12 COo Lit, RS con lai 1a COo-[NH(Et)3]*”.
Cac gia tri cho R3, Rb, REC, Rd v R€ xuit hién trong méi dong tiéu dé va trong bang
nay 1a van nhu cil. '
Bang I-2D
Béng I-2D gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO>"Li*™” trong mbi dong
tiéu dé dugc thay bing dinh nghia "mot RS 12 CO2"K, RS con lai 1a COp[NH(Et)3]+”.
Cic gi tri cho Ra, Rb, R¢, Rd va R€ xut hién trong méi dong tiéu dé va trong bang.

. ‘nay la van nhu cil.
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Bang I-3D
Bang I-3D gi6éng nhu Bang I-1, trir dinh nghia “mdi RS 1a CO»Li*t” trong mbi dong
titu dé dugc thay bang dinh nghia "mot RS 13 COp"NHgt, RS con lai 1a CO»p-
[NH(Et)3]1”. Céc gia tri cho R3, Rb, R¢, Rd va R xust hién trong moi dong tiéu dé va
trong bang nay 1a van nhu cil. '
_ Bang I-4D
Bang I-4D giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO2"Lit” trong mbi dong
tieu dé dugc thay bang dinh nghia "mot RS 12 COp[1/2 Calt, RS con lai 1a COy-
- [NH(Et)3]*”. Céc gia tri cho R3, RD; R¢, Rd va R€ xut hién trong mbi dong tiéu dé va
trong bang nay 1a van nhu ci. .
Bang I-5D
Béang I-5D giong nhu Béng I-1, trir dinh nghia “méi RS 1a COy-Lit” trong méi dong
tieu dé dugc thay bing dinh nghia "mot RS 1a CO2[1/2 Ba]t, RS con lai 1a COp-
[NH(Et)3]*”. C4c gi4 tri cho Ra, Rb, RC, Rd va Re xuat hién trong méi dong tiéu dé va
- trong bang nay 1a van nhu ci.
_ Béang I-6D
Bang I-6D giong nhu Bang I-1, trir dinh nghia “m6i RS 1a COy-Lit” trong mbi dong .
titu dé dugc thay bing dinh nghia "moét RS 12 CO>[NH(Me)3]t+, RS con lai 1a COy-
- [NH(Et)3]t”. Céc gid tri cho R2, RP, R¢, Rd va Re xust hién trong mdi dong tiéu dé va
"Uongbéﬁghﬁylév&mnhuoﬁ. ‘
Bang [-7D
Bang I-7D gi6ng nhu Bang I-1, trir dinh nghia “méi RS 1a CO2Li*” trong mbi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a COp"Nat, RS con lai 1a COp-
[NH(Et)3]*”. C4c gid tri cho R2; RP, RC, Rd va R€ xuit hién trong méi dong tieu dé va
trong bang nay 1a van nhu cil. '
Béang I-8D
Bang I-8D gi6ng nhu Béang I-1, trir dinh nghia “méi RS 1a COy-Lit” trong mbi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a CO2-[NH(n-Bu)3]*, RS con lai 1a COp-
[NH(Et)3]+". C4c gi4 tri cho R, Rb, R¢, Rd va R€ xut hién trong mbi dong tiéu dé va
trong bang nay 1a van nhu ci.
‘ Bang I-9D
Bang I-9D giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO» Li*” trong mbi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a CO-[NH2(Ph)2]t, RS con lai 1a COy-
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[NH(Et)3]+”. C4c gi4 tri cho R, Rb, R¢, Rd va Re xuat hién trong mbi dong tiéu dé va -
‘trong bang nay 1a vin nhu ci. _
| , Bang I-10D
Bang I-10D giong nhu Bang I-1, trir dinh nghia “méi RS 1a COLi*t” trong méi dong
tieu dé dugc thay bing dinh nghia "mot RS 12 CO-[NHp(Bn)o]+, RS con lai 1a COy-
[NH(Et)3]+”. C4c gi4 tri cho R, Rb, R¢, Rd va R€ xuat hién trong mbi dong tiu dé va
trong bang nay 1a van nhu cii.
| Bang I-11D
Bang I-11D giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO»Lit” trong méi dong
tieu dé dugc thay bang dinh nghia "mot RS la CO2-[NH)(c-Hex)2]T, R® con lai 1a COp-
[NH(Et)3]+”..C4c gi4 tri cho R, Rb, R¢, Rd va Re xust hién trong mbi dong tiéu dé va
trong bang nay 1a van nhu cii. ' |
Bang I-12D
Béng I-12D gi6ng nhu Béng I-1, trir dinh nghia “méi RS 1a CO2-Lit” trong méi dong
tiéu dé dugc thay bang dinh nghia "mot RS 1a CO[NHp(Me)o]*, RS con lai 1a COy-
[NH(Et)3]1”. Céc gia tri cho R3, Rb, RC, Rd va R xuit hién trong mdi dong tiéu dé va
* trong bang nay 1a vin nhu cil. ' ‘
Bang I-13D |
Bang I-13D giong nhu Bang I-1, trir dinh nghia “mdi RS 1a COpLi+” trong méi dong
tieu dé dugc thay bang dinh nghia "mot RS 1a COo-[NHp(Et)7]+, RS con lai 12 COy-
[NH(Et)3]+”. C4c gi4 tri cho R, Rb, RC, Rd va Re xut hién trong m&i dong tiéu dé va
trong bang nay 1a van nhu ci.
Bang [-14D
Bang I-14D giong nhu Bang I-1, trir dinh nghia “méi RS 1a CO2-Li*” trong mébi-dong
tieu d€ duogc thay bing dinh nghia "mot RS 1a CO2-[NHE((i-Pr)2]+, RS con lai 1a COy-
[NH(Et)3]+”. C4c gi4 tri cho R, Rb, R¢, Rd va Re xut hién trong mbi dong tieu dé va

trong bang nay 1a van nhu ci.

Bang I-15
RS RS
NN
o Z g2
R2 12 CF3
RS ‘ RS RS
COyLit COy-Nat COy K+



RS
COo[NH4]*
CO7[1/2 Ca]t
CO>[1/2 Ba]*
COy [NH(Me)3*+
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RS
CO2 [NH(Et)3]*
CO2 [NH(n-Bu)3]*+
CO2 [NHp(Ph)p]*
CO2 [NHp(Bn)oJ*

RS
CO2[NHp(c-Hex)p]*
CO2 [NH2(Me)]*
CO2 [NHp(Et)p]*
COy-[NHEt(-Pr)y]+

Bang I-16 dugc xay dung ciing cich nhu Bang I-15 chi khéc 14 dinh nghia “R2 1a
CF3” trong dong tiéu dé dugc thay bing dinh nghia “R2 1a H” nhu dugc thé hién & dudi
cho Bang I-16. Cac bang tir Bang I-17 dén Bang I-24 duoc xay dung tuong tu. -

Bang R21a
I-16 H
1-17 cl
I-18 ~ Br
I-19 I

I-20 2-cloro-4-(triflorometyl)phenyl
I-21 2-floro-5-(triflorometyl)phenyl
I-22 2-cloro-4-xyanophenyl

I-23 2-floro-4-xyanophenyl

I-24 3-cloro-5-triflorometyl-2-pyridyl

Bang 1-25
RS RS
| X
N/ R?
R21a CF3 -

RS ' ‘RS RS
COyLit CO>[1/2 Ba]t CO-[NH»(Bn)>]*
COy-Nat COy- [NHMe)3]* CO7[NHp(c-Hex)o]*
COyK* COp[NH(Et)3]+ CO2 [NHy(Me)o]+

CO2[NH4]*+ CO2"[NH(n-Bu)3]* CO2 [NHp(Etp]t
COy[1/2 Ca]t CO2[NH(Ph)o]* CO2 [NHEt(i-Pr)p]*+

Bang 1-26 dugc xay dung ciing c4ch nhu Bang I-25 trir dinh nghia “R2 1a CF3”
trong dong tiéu dé dugc thay bing dinh nghia “R2 1a H” nhu dugc thé hién & duéi cho
Béng I-26. C4c bang tir Bang I-27 dén Bang I-34 duoc xay dung tuong tu.

Bang R2Ia
126 H
127
128  Br
120 I

I-30  2-cloro-4-(triflorometyl)phenyl
I-31  2-floro-5-(triflorometyl)phenyl
I-32  2-cloro-4-xyanophenyl

I-33  2-floro-4-xyanophenyl

I-34  3-cloro-5-triflorometyl-2-pyridyl
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Bang M-1
4
3 / 5
R | chat halogen héa
2 6 >
1
RS R®

mbi RS 14 COLit; X 1a Cl; va chat phan tGng halogen hcfia 1a (COCl)p

R R)y Ry Ry
2-F 3-Y17 2-F-3-Cl 2-F-3-Y28
2-Cl 3-Y18 2-F-3-Br 2-F-3-Y29
2-Br 3-Y19 2-F-3-1 2-F-3-Y30
21 3-Y20 2-F-3-Me 2-F-3-Y31

-2-Me 3-Y21 2-F-3-Et 2-F-3-Y32
2-Et 3-Y22 2-F-3-n-Pr 2-F-3-Y33
2-n-Pr 3-Y23 2-F-3-i-Pr 2-F-3-Y34
2-CN 3-Y24 2-F-3-OMe : 2-F-3-Y35

2-OMe 3-Y25 2-F-3-OFEt 2-F-3-Y36
2-OEt 3-Y26 2-F-3-t-Bu 2-F-3-Y37
3-F 3-Y27 2-F-3-CF3 2-F-3-Y38
3-Cl 3-Y28 2-F-3-CH,F 2-F-3-Y39
3-Br 3-Y29 2-F-3-CHF, 2-F-3-Y40
3-1 3-Y30 2-F-3-O-n-Pr 2-F-3-Y41
3-Me 3-Y31 2-F-3-Ph 2,4-di-F
3-Et 3-Y32 ' 2-F-3-0-i-Pr 2-F-4-C1
3-n-Pr 3-Y33 2-F-3-SF5 2-F-4-Br
3-i-Pr 3-Y34 2-F-3-OCF3 2-F-4-1

- 3-OMe , 3-Y35 2-F-3-OCHF, 2-F-4-Me
3-OEt 3-Y36 2-F-3-OCH)F 2-F-4-Et
3-t-Bu 3-Y37 2-F-3-OCH,CF; 2-F-4-n-Pr
3-CF, 3-Y38 2-F-3-SCF4 2-F-4-i-Pr
3-CH,F 3-Y39 2-F-3-SCHF,, 2-F-4-OMe

3-CHF, 3-Y40 2-F-3-SCH)F 2-F-4-OFEt .

3-O-n-Pr 3-Y41 2-F-3-CN 2-F-4-t-Bu
3-Ph 4-F 2-F-3-Y1 2-F-4-CF

- 3-0-i-Pr 4-Cl 2-F-3-Y2 2-F-4-CHyF
3-SF5 4-Br 2-F-3-Y3 2-F-4-CHF,,
3-OCF4 4-1 2-F-3-Y4 2-F-4-O-n-Pr.
3-OCHF, 4-Me 2-F-3-Y5 2-F-4-Ph
3-OCH»F 4-Et 2-F-3-Y6 2-F-4-0-i-Pr
3-OCH,CF3 4-n-Pr 2-F-3-Y7 2-F-4-SF5
3-SCF3 4-i-Pr 2-F-3-Y8 2-F-4-OCF3
3-SCHF, 4-OMe 2-F-3-Y9 2-F-4-OCHF,
3-SCH,F 4-OEt 2-F-3-Y10 2-F-4-OCH,F
3-CN 4-t-Bu 2-F-3-Y11 2-F-4-OCH,CF;
3-Y1 4-CF3 2-F-3-Y12 2-F-4-SCF4
3-Y2 4-CHyF 2-F-3-Y13 2-F-4-SCHF,
3-Y3 4-CHF», 2-F-3-Y14 2-F-4-SCH,F
3-Y4 4-O-n-Pr 2-F-3-Y15 2-F-4-CN
3-Y5 4-Ph 2-F-3-Y16 2,5-di-F
3-Y6 4-0-i-Pr 2-F-3-Y17 2-F-5-C1
3-Y7 4-SF5 2-F-3-Y18 2-F-5-Br
3-Y8 4-OCF3 2-F-3-Y19 2-F-5-1
3-Y9 4-OCHF, 2-F-3-Y20 2-F-5-Me
3-Y10 4-OCH,F 2-F-3-Y21 2-F-5-Et
3-Y11 4-OCH,CF 2-F-3-Y22 2-F-5-n-Pr
3-Y12 4-SCF3 2-F-3-Y23 2-F-5-i-Pr
3-Y13 4-SCHF, 2-F-3-Y24 2-F-5-OMe
3-Y14 4-SCH,F ] 2-F-3-Y25 2-F-5-OFEt
3-Y15 4-CN 2-F-3-Y26 2-F-5-+-Bu
3-Y16 2,3-di-F 2-F-3-Y27 2-F-5-CF3

-75-



R%,

2-F-5-CHyF
2-F-5-CHF,
2-F-5-O-n-Pr
2-F-5-Ph
2-F-5-0-i-Pr
2-F-5-SF5
2-F-5-OCF3
2-F-5-OCHF,,
2-F-5-OCH»F
2-F-5-OCH»CF7
2-F-5-SCF3
2-F-5-SCHF,
2-F-5-SCH,»F
2-F-5-CN
- 2-F-5-Y1
2-F-5-Y2
2-F-5-Y3
2-F-5-Y4
2-F-5-Y5
2-F-5-Y6
2-F-5-Y7
2-F-5-Y8
2-F-5-Y9
2-F-5-Y10
2-F-5-Y11
2-F-5-Y12
2-F-5-Y13
2-F-5-Y14
2-F-5-Y15
2-F-5-Y16
2-F-5-Y17
2-F-5-Y18
2-F-5-Y19
2-F-5-Y20
2-F-5-Y21
2-F-5-Y22
2-F-5-Y23
2-F-5-Y24
2-F-5-Y25
2-F-5-Y26
2-F-5-Y27
2-F-5-Y28
2-F-5-Y29
2-F-5-Y30
2-F-5-Y31
2-F-5-Y32
2-F-5-Y33
" 2-F-5-Y34
2-F-5-Y35
2-F-5-Y36
2-F-5-Y37
2-F-5-Y38
2-F-5-Y39
2-F-5-Y40
2-F-5-Y41
2,6-di-F
2-F-6-Cl
2-F-6-Br -
2-F-6-1
2-F-6-Me
2-F-6-Et
2-F-6-n-Pr
2-F-6-CN
2-F-6-OMe
2-F-6-OEt
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Ry

2-MeO-3-F
2-MeO-3-Cl1
2-MeO-3-Br
2-MeO-3-1
2-MeO-3-Me
2-MeO-3-Et
2-MeO-3-n-Pr
2-MeO-3-i-Pr
2,3-di-OMe
2-MeO-3-OEt
2-MeO-3-t-Bu
2-MeO-3-CF3
2-MeO-3-CHyF
2-MeO-3-CHF,
2-MeO-3-O-n-Pr
2-MeO-3-Ph
2-MeO-3-0-i-Pr
2-MeO-3-SF5
2-MeO-3-OCF3
2-Me0O-3-OCHF,
2-MeO-3-OCH)F
2-Me0-3-OCH,CF4
2-MeO-3-SCF5
2-MeO-3-SCHF,
2-MeO-3-SCHyF
2-MeO-3-CN
2-MeO-3-Y1
2-MeO-3-Y2
2-MeO-3-Y3
2-MeO-3-Y4
2-MeO-3-Y5
2-MeO-3-Y6
2-MeO-3-Y7
2-MeO-3-Y8
2-MeO-3-Y9
2-MeO-3-Y10
2-MeO-3-Y11
2-MeO-3-Y12
2-MeO-3-Y13
2-MeO-3-Y14
2-MeO-3-Y15
2-MeO-3-Y16
2-MeO-3-Y17
2-MeO-3-Y18
2-MeO-3-Y19
2-MeO-3-Y20
2-MeO-3-Y21
2-MeO-3-Y22
2-MeO-3-Y23
2-MeO-3-Y24
2-MeO-3-Y25
2-MeO-3-Y26
2-MeO-3-Y27
2-MeO-3-Y28
2-MeO-3-Y29
2-Me0O-3-Y30
2-Me0O-3-Y31
2-Me0O-3-Y32
2-Me0O-3-Y33
2-MeO-3-Y34
2-MeO-3-Y35
2-Me0O-3-Y36
2-Me0-3-Y37
2-MeO-3-Y38
2-MeO-3-Y39
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2-MeO-3-Y40
2-Me0O-3-Y41
2-MeO-4-F
2-MeO-4-Cl1
2-MeO-4-Br
2-MeO-4-1
2-MeO-4-Me
2-MeO-4-Et
2-MeO-4-n-Pr
2-MeO-4-i-Pr
2,4-di-OMe
2-MeO-4-OEt
2-MeO-4-t-Bu
2-MeO-4-CF3

2-MeO-4-CH,F
2-MeO-4-CHF,
2-MeO-4-O-n-Pr

2-MeO-4-Ph

2-MeO-4-0-i-Pr

2-MeO-4-SFs

2-Me0-4-OCF4
2-MeO-4-OCHF,
2-MeO-4-OCH,F
2-MeO-4-OCH,CF,
2-Me0-4-SCF3
2-MeO-4-SCHF,
2-MeO-4-SCH)F

2-MeO-4-CN
2-MeO-5-F
2-MeO-5-C1
2-MeO-5-Br
2-MeO-5-1
2-MeO-5-Me
2-MeO-5-Et
2-MeO-5-n-Pr
2-MeO-5-i-Pr
2,5-di-OMe
2-MeO-5-OFEt
2-MeO-5-t-Bu
2-MeO-5-CF3

2-MeO-5-CHyF
2-MeO-5-CHF»
2-MeO-5-O-n-Pr

2-MeO-5-Ph

2-MeO-5-0-i-Pr

2-MeO-5-SF5

2-MeO-5-OCF3
2-MeO-5-OCHF»
2-MeO-5-OCH,»F
2-MeO-5-OCH,CFy

2-MeO-5-SCF3
2-MeO-5-SCHF,
2-MeO-5-SCH»yF

2-MeO-5-CN
2-MeO-5-Y1
2-MeO-5-Y2
2-MeO-5-Y3
2-MeO-5-Y4
2-MeO-5-Y5
2-MeO-5-Y6
2-MeO-5-Y7
2-MeO-5-Y8
2-Me0O-5-Y9
2-Me0O-5-Y10
2-MeO-5-Y11

R?%),

2-MeO-5-Y12 .
2-MeO-5-Y13
2-MeO-5-Y14
2-MeO-5-Y15
2-MeO-5-Y16
2-MeO-5-Y17
2-MeO-5-Y18
2-MeO-5-Y19
2-MeO-5-Y20
2-Me0O-5-Y21
2-MeO-5-Y22
2-MeO-5-Y23 -
2-MeO-5-Y24
2-MeO-5-Y25
2-Me0O-5-Y26
2-MeO-5-Y27
2-MeO-5-Y28
2-MeO-5-Y29
2-Me0O-5-Y30
2-MeO-5-Y31
2-Me0O-5-Y32
2-MeO-5-Y33
2-MeO-5-Y34
2-MeO-5-Y35
2-MeO-5-Y36
2-MeO-5-Y37
2-MeO-5-Y38
2-MeO-5-Y39
2-MeO-5-Y40
2-Me0-5-Y41
2-MeO-6-F
2-MeO-6-Cl
2-MeO-6-Br
2- MeO-6-1
2- MeO-6-Me -
2- MeO-6-Et

2-MeO-6-n-Pr

2-Me0-6-CN
2,6-di-OMe
2-MeO-6-OFEt
3-F-5-C1
3,5-di-Cl
3-Br-5-Cl
3-i-5-Cl
3-Me-5-Cl
3-Et-5-C1
3-n-Pr-5-Cl
3-i-Pr-5-Cl
3-OMe-5-Cl
3-OEt-5-C1
3-t-Bu-5-Cl
3-CF3-5-Cl
3-CH,F-5-Cl
3-CHF»-5-Cl
3-O-n-Pr-5-Cl
3-Ph-5-Cl1
3-0-i-Pr-5-Cl
3-SF5-5-Cl
3-OCF3-5-Cl
3-OCHF,-5-Cl
3-OCH,F-5-Cl

3-OCH,CF3-5-Cl

3-SCF3-5-Cl
3-SCHF,-5-Cl -
3-SCH)F-5-Cl



Ry Ry Ry ™
3-CN-5-Cl 3-OMe-5-CF, 3-n-Pr-5-F 2,6-di-F-3-Me
3-Y1-5-Cl 3-OEt-5-CFy 3-i-Pr-5-F 2,6-di-F-3-Et
3-Y2-5-Cl 3-1-Bu-5-CF3 3-OMe-5-F 2,6-di-F-3-n-Pr
3-Y3-5-C1 3,5-di-CF3 3-OEt-5-F 2,6-di-F-3-i-Pr
3-Y4-5-Cl 3-CH,F-5-CF3 - 3-+-Bu-5-F 2,6-di-F-3-OMe
3-Y5-5-Cl 3-CHF,-5-CF3 3:CF3-5-F 2,6-di-F-3-OFt
3-Y6-5-Cl 3-0-n-Pr-5-CF3 - 3-CH)F-5-F 2,6-di-F-3-+-Bu
3-Y7-5-Cl 3-Ph-5-CF3 3-CHF,-5-F 2,6-di-F-3-CF3
3-Y8-5-Cl 3-0-i-Pr-5-CF3 3-0-n-Pr-5-F 2,6-di-F-3-CH,)F
3-Y9-5-Cl 3-SF5-5-CFq 3-Ph-5-F 2,6-di-F-3-CHF
3-Y10-5-C1 3-OCF3-5-CF3 3-0-i-Pr-5-F 2,6-di-F-3-O-n-Pr
3-Y11-5-C1 3-OCHF,-5-CF3 3-SF5-5-F 2,6-di-F-3-Ph
3-Y12-5-Cl 3-OCH,F-5-CF3 3-OCF3-5-F 2,6-di-F-3-O-i-Pr
3-Y13-5-Cl 3-OCH,CF3-5-CF3 3-OCHF»-5-F 2,6-di-F-3-SF5
3-Y14-5-C1 3-SCF3-5-CF3 3-OCH,F-5-F 2,6-di-F-3-OCF3
3-Y15-5-C1 3-SCHF,-5-CF3 3-OCH,CF3-5-F 2,6-di-F-3-OCHF,
3-Y16-5-Cl 3-SCH)F-5-CF3 3-SCF3-5-F 2,6-di-F-3-OCH,F
3-Y17-5-Cl 3-CN-5-CF3 3-SCHF»-5-F 2,6-di-F-3-OCH,CF4
3-Y18-5-C1 3-F-5-OCF3 3-SCH,F-5-F 2,6-di-F-3-SCF3
3-Y19-5-C1 3-C1-5-OCF3 3-CN-5-F 2,6-di-F-3-SCHF,
3-Y20-5-Cl 3-Br-5-OCF 3-F-5-OMe 2,6-di-F-3-SCH)F
3-Y21-5-Cl 3-i-5-OCF; 3-Cl-5-OMe 2,6-di-F-3-CN
3-Y22-5-Cl 3-Me-5-OCF 3-Br-5-OMe 2.3.5-tri-F
3-Y23-5-Cl 3-Et-5-OCF3 3-i-5-OMe 2,3-di-F-5-Cl
3-Y24-5-C1 "3-n-Pr-5-OCF3 3-Me-5-OMe 2,3-di-F-5-Br
3-Y25-5-Cl 3-i-Pr-5-OCF3 3-Et-5-OMe 2,3-di-F-5-1
3-Y26-5-C1 - 3-OMe-5-OCF3 3-n-Pr-5-OMe 2,3-di-F-5-Me
3-Y27-5-C1 3-OEt-5-OCF3 3-i-Pr-5-OMe 2,3-di-F-5-Et
3-Y28-5-Cl 3-t-Bu-5-OCF3 3,5-di-OMe 2,3-di-F-5-n-Pr
3-Y29-5-C1 3-CF3-5-OCF3 3-OFEt-5-OMe 2,3-di-F-5-i-Pr
3-Y30-5-C1 3-CH,»F-5-OCF3 3--Bu-5-OMe 2,3-di-F-5-OMe
3-Y31-5-Cl 3-CHF,-5-OCF4 3-CF3-5-OMe 2,3-di-F-5-OFt
3-Y32-5-C1 3-0-n-Pr-5-OCF3 3-CH,F-5-OMe 2,3-di-F-5--Bu
3-Y33-5-Cl 3-Ph-5-OCF4 3-CHF,-5-OMe 2,3-di-F-5-CF3
3-Y34-5-Cl 3-0-i-Pr-5-OCF3 3-0-n-Pr-5-OMe 2,3-di-F-5-CHyF
3-Y35-5-C1 3-SF5-5-OCF3 3-Ph-5-OMe 2,3-di-F-5-CHF, -
3-Y36-5-C1 3,5-di-OCFs 3-0-i-Pr-5-OMe 2,3-di-F-5-0-n-Pr
3-Y37-5-Cl 3-OCHF,-5-OCF3 3-SF5-5-OMe 2,3-di-F-5-Ph
3-Y38-5-Cl 3-OCH,F-5-OCF3 3-OCF3-5-OMe 2,3-di-F-5-0-i-Pr
3-Y39-5-Cl 3-OCH,CF3-5-OCF, 3-OCHF,-5-OMe 2,3-di-F-5-SF5
3-Y40-5-C1 3-SCF3-5-OCF3 3-OCH,F-5-OMe 2,3-di-F-5-OCF3
3-Y41-5-C1 3-SCHF,-5-OCF3 3-OCH,CF3-5-OMe 2,3-di-F-5-OCHF,
3-F-5-CFy 3-SCH)F-5-OCF3 3-SCF3-5-OMe 2,3-di-F-5-OCH,F
3-Cl-5-CF3 3-CN-5-OCF3 3-SCHF,-5-OMe 2,3-di-F-5-OCH,CF3
3-Br-5-CF3 3,5-di-F 3-SCH,F-5-OMe 2,3-di-F-5-SCF3
3-i-5-CFg 3-Cl-5-F 3-CN-5-OMe 2,3-di-F-5-SCHF,
3-Me-5-CF3 3-Br-5-F 2.3.6-tri-F 2,3-di-F-5-SCH)F
3-Et-5-CF3 3-i-5-F 2,6-di-F-3-Cl 2,3-di-F-5-CN
3-n-Pr-5-CF3 3-Me-5-F 2,6-di-F-3-Br
3-i-Pr-5-CF3 3-Et-5-F 2,6-di-F-3-1
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Bang M-2 duoc xay dung cuing cich nhu Bang M-1 trir dinh nghia “méi RS, X va chat
phan Ung halogen héa” trong dong tiéu d€ cia Bang M-1 dugc thay bing cdc gi4 tri
trong tng “méi RS, X va chat phan ing halogen héa” dugc liét ké & dudi. Vi du, dong
tieu dé trong bang M-2 1a “méi RS 1a CO»"Nat; X 1a CI; va chét phan iing halogen héa
l1a COCly”. C4c bang tir Bang M-3 dén Bang M-75 dugc xay dung tuong tu.

~ Béng méi RS 1 méi X 1
M-2 COy~Nat cl

chat phan tng halogen héa 1a
COCly

-77-



2

Bang
M-3
M-4
M-5

M-7
M-8

M9

M-10
M-11
M-12
M-13
M-14
M-15
M-16
M-17
M-18
M-19
M-20
M-21
M-22
M-23
M-24
M-25

M-26

- M-27
M-29
M-30
M-31
M-32
M-33
- M-34
M-35
M-36
M-37
M-38
M-39
M-40
M-41
M-42
M-43
M-44
M-45
M-46
M-47
‘M-48

M-49

M-50

M-51°

mbi RS 12
COy K+
COp[NH4]*
COy[1/2 Ca]*
COy[1/2 Ba]*
CO2"[NH(Me)3]*
CO7 [NH(Et)3]+
CO2 [NH(n-Bu)3]*+
CO2-[NHp(Ph)o]*
CO2 [NHp(Bn)o]*+

- CO» [NH)(c-Hex)p]t

CO2 [NHy(Me)o]+
CO2 [NHp(Et)o]+
COy-[NHEt(-Pr)y ]+
COyLit+
COy-Nat
COy K+
CO2 [NH4l+
COy[1/2 Cal*
€Oy[1/2 Ba]*
CO2 [NH(Me)3]*
CO2 [NH(Et)3]*
CO2 [NH(n-Bu)3]*+
CO2-[NH(Ph)o]*
CO2 [NHa(Bn)o ]+

- CO2 [NHp(c-Hex)]*

CO2 [NHy(Me)o ]+
CO2 [NHp(Et)p]*+
CO>-[NHEt(i-Pr)o ]+
COyLit
CO»-Nat
COy K+
COo [NH4]*
COy[1/2 Ca]t
COy[1/2 Ba]*
COp [NH(Me)3]*
CO2 [NH(En)3]*
CO2 [NH(n-Bu)3]*+
CO2 [NHp(Ph)]*
CO2 [NHp(Bn)o]+
CO2 [NHp(c-Hex)]*
CO2 [NHy(Me)o ]+
CO2 [NHp(Et)]+
CO-[NHEt(i-Pr)y ]+
COyLit
COp"Nat
COy K+
CO2-[NH4]*+
COy[1/2 Ca]t+
CO»[1/2 Ba]t

mbi X 1a

20555
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R

chét phan ng halogen héa la

COClp
COCly.
COClp
COCly
COClp
COClp
COCly
COoClp
COClh
COCly
COClp
COClp
COCly
SOClp
SOClp
SOClp
SOCly
SOClp
SOClp
SOClp
SOCly -
SOClp
SOCly
SOCly
SOClp
SOClp
SOClp
SOClyp
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen-
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
SOBrp
SOBry
SOBry
SOBr -
SOBr)
SOBr)
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- Bang mbi RS 1a mbi X 1a
M-52 CO2 [NHMe)3]t Br
M-53 CO [NH(Et)3]* Br
M-54 CO» [NH(n-Bu)3]t Br
M-55 CO7 [NHy(Ph)» ]+ Br
M-56 C05-[NH(Bn)y 1+ Br

- M-57 CO2 [NHp(c-Hex)o ]t Br
M-58 CO2-[NHy(Me)r ]t Br
M-59 COo-[NHp(Et)y]+ Br
M-60 CO2 [NHEt(i-Pr)2]t Br
M-61 COy-Li+ cl
M-62 CCy~Nat Cl
M-63 COy K+ Cl
M-64 COy[NH4lt Cl
M-65 CO7[1/2 Calt Cl
M-66 CO»[1/2 Ba]* Ccl
M-67 CO» [NH(Me)3]+ cl
M-68  COy [NH(Et)3]* cl
M-69 CO>-[NH(n-Bu)3]t Cl
M-70 COy-[NHy(Ph)ol+ cl
M-71 CO9» [NHy(Bn) ]t Cl
M-72 CO>-[NH)(c-Hex)y ]t Cl
M-73 ~ CO2 [NHy(Me)r]t Cl
M-74 COo-[NHo(Et)o]+ Cl
M-75 COy-[NHEt(;-Pr)p]* cl

Bang M-76
R2
| N chit halogen héa ¢
=N .
RS RS

R21a CF3; X 1a CI; va chat phan tng halogen héa 1a (COCl)y

RS RS
COyLit CO7[1/2 Ba]*
COy-Nat CO» [NH(Me)3]t
COy K+ CO,-[NH(Et)3]*
COp[NH4]* CO2 [NH(n-Bu)3]*+
COp[1/2 Ca]* CO [NHp(Ph)oJ*

chat phan ing halogen héa la

SOBrp
SOBrp
SOBrp
SOBrp
SOBrp
SOBrp
SOBrp
SOBrp
SOBrp
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
phosgen

RS
CO2[NH2(Bn)]*
COo-[NHp(c-Hex)p]+
CO2 [NHp(Me)pJ*t
CO2[NHp(Et)o]*
COy-[NHEt(i-Pr)y]+

Bang M-77 dugc xay dung cung cidch nhu Bang M-76 trir dinh nghia trong dong tiéu dé -
(tc 14, “R21a CF3; X 1a Cl; va chat phan tng halogen héa 1a (COCl)»”) dugc thay bing
dong tiéu d& cho Bang M-77 chi ra & duéi. Vi du, dong tiéu dé trong bing M-77 1a “R2
1a H; X 1a Cl; va chit phan tng halogen héa 1a (COClp)”. Cic bang tir Bang M-78 dén
Bang M-125 dugc xay dung trong tu.

Béng - R2n

X1a

-79-

chat phan tng halogen héa ia
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H
Cl
Br
I
2-cloro-4-(triflorometyl)phenyl
2-floro-5-(triflorometyl)phenyl
2-cloro-4-xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl
CF3
H
Cl
Br
I
2¥cloro-4-(triﬂorometyl)phenyl
2-floro-5-(triflorometyl)phenyl
2;cloro—4—xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl
CF3 |
H
c
Br
I
2-cloro-4-(triflorometyl)phenyl
2-floro-5-(triflorometyl)phenyl
2-cloro-4-xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl
CF3
H
Cl
Br

-80-

a

QQQQQQ

Q a Q

Cl
Cl

Cl

a

Br
Br
Br
Br
Br
Br
Br
Br
Br
Br

cl

a

(COCI)y
(COCD,
(COCI)y
(COClI)y
(COCl)g
(COCI),
(COCl)y
(COCh)n
(COCI)y
SOCly
SOCly
SOCly
SOClp
SOClp
SOCly
SCClyp
SOCly
SOClp
SOClp
SOBry
SOBrp
SOBrp
SOBrp
SOBry
SOBrp
SOBrp
SOBrp
SOBry
SOBrp
phosgen
phosgen

" phosgen

phosgen



M-110
M-111
M-112
M-113
M-114
M-115
M-116
M-117
M-118
M-119
M-120
M-121
M-122
M-123
M-124
M-125

R2 1a CF3; X 1a CI; va chét phan tng halogen héa 1a (CO

20555

X

I Cl
2-cloro-4-(triflorometyl)phenyl Cl
2-floro-5-(triflorometyl)phenyl Cl

2-cloro-4-xyanophenyl Ccl
2-floro-4-xyanophenyl Cl
3-cloro-5-triflorometyl-2-pyridyl Cl
CF3 Cl

H Cl

Cl Cl

Br cl

I Cl
2-cloro-4-(triflorometyl)phenyl Ccl
2-floro-5-(triflorometyl)phenyl cl

2-cloro-4-xyanophenyl Ccl
2-floro-4-xyanophenyl Cl
3-cloro-5-triflorometyl-2-pyridyl cl
Bang M-125
N\ & chit halogen héa
_ >
RS R®

RS RS
COyLi+ CO,-[1/2 Ba]*
CO>"Na+t - COp [NHMe)3]t+
COy K+ COy [NH(Et)3]+

CO2 [NH4It CO2 [NH(n-Bu)3]*
CO2[1/2 Ca]* CO2 [NHp(Ph)p]+

N
X
=

0
Ch2

phosgen
phosgen
phosgen
phosgen
phosgen
_phosgen
triphosgen
triphosgen
triphosgen
triphosgeﬂ
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen

triphosgen

RZ

(O

RS

CO2 " [NH(Bn)p*
CO2 " [NH2(c-Hex)p]*
CO2 [NHp(Me)p ]+
CO2 [NHp(Et)o]*
CO-[NHEt(i-Pr)y]+

Bang M-126 duogc xay dung cing cdch nhu Bing M-125 chi khdc 1a dinh nghia trong
dong tieu dé (tic 13, “R2 1a CF3; X 1a CI; va chét phan tng halogen héa 1a (COCl)y”)
dugc thay bang dong tiéu dé twong dng cho Bing M-126 dugc liét ké & dudi. Vi du,
dong tiéu dé trong bing M-126 1a “R2 1a H; X 1a CI; va chat phan tng halogen héa 13
(COCI),”. Céc bang tir Bang M-127 dén Bang M-174 duge xay dung tuong tu.

Bang

R21a

-81-

X1

chét phan tng halogen hoa

la



M-126
M-127
M-128
M-129
M-130
M-131
M-132
M-133
M-134
M-135
M-136
M-137
M-138
M-139
M-140
M-141
M-142
M-143
M-144
M-145
M-146

- M-147

M-148
“M-149
M-150
M-151
M-152
M-153
M-154
M-155
M-156
M-157
M-158

20555

H
Cl
Br
I
2-cloro-4-(triflorometyl)phenyl
2-floro-5-(triflorometyl)phenyl
2-cloro-4-xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl
CF3
H
c
Br
I
2-cloro-4-(triflorometyl)phenyl

2-floro-5-(triflorometyl)phenyl

2-cloro-4-xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl
CF3
H
Cl
Br
I
2-cloro-4-(triflorometyl)phenyl
2-floro-5-(triflorometyl)phenyl
2-cloro-4-xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl
CF3
H
Cl
Br

-82-

Cl
Cl

Q

®

Ci

Cl

Cl

Cl
Cl

(COQCI)y
(COChHy
(COChHy
(COCI)y
(COCI)y
(COChy
(COCI)y
(COCI)y
(COCI)y
SOCly-
S0Cl,
SOClyp
SOCly
SCCly
SOCly
SOCly
SOClp
SOCly
SOClp
SOBry
SOBry
SOBry
SOBry
SOBrp
SOBry
SOBrp
SOBrp
SOBry
SOBrp
phosgen
phosgen
phosgen

phosgen
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M-159 I

M-160 2-cloro-4-(triflorometyl)phenyl

M-161 2-floro-5-(triflorometyl)phenyl

M-162 2-cloro-4-xyanophenyl

M-163 2-floro-4-xyanophenyl

M-164 3-cloro-5-triflorometyl-2-pyridyl

M-165 CF3

M-166 H

M-167 Cl

M-168 Br

M-169 I

M-170 2-cloro-4-(triflorometyl)phenyl

M-171 2-floro-5-(triflorometyl)phenyl

M-172 2-cloro-4-xyanophenyl

M-173 2-floro-4-xyanophenyl

M-174 3-cloro-5-triflorometyl-2-pyridyl

Bang C-1

H R*

Q Q Q0 a0 a0 a0 aaa0

X 1a CI; R3 1a 2-cloro-5-pyridinyl; R4 1a H

"

R

2-F
2-Cl
2-Br
2-1
2-Me
2-Et
 2-n-Pr
20N
2-OMe

g
5

™ Ry,
2-OEt 3-OMe
3-F 3-OEt
3-Cl 3--Bu
3-Br 3-CF3

31 3-CHyF
3-Me 3-CHF,
3-Et 3-O-n-Pr
3-n-Pr 3-Ph
3-i-Pr 3-0-i-Pr

-83-

phosgen
phosgen
phosgen
phosgen
phosgen
phosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen
triphosgen -
triphosgen
triphosgen .
triphosgen

triphosgen

®R%,

- 3-SF;
3-OCF3
3-OCHF,
3-OCH,F
3-OCH,CF;3
3-SCF3
3-SCHF,
3-SCH,F
3-CN




®d)p

3-Y1
3-Y2
3-Y3
3-Y4
3-Y5
3-Y6
3-Y7
3-Y8
3-Y9
3-Y10
311
3-Y12
3-Y13
3-Y14
3-Y15
3-Y16
3-Y17
3-Y18
3-Y19
3-Y20
3-Y21
3-Y22
3-Y23
3-Y24
3-Y25
3-Y26
3-Y27
3-Y28
3-Y29
3-Y30
3-Y31
3-Y32
3733

®R?),
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3-Y34
3-Y35
3-Y36
3-Y37
3-Y38
3-Y39
3-Y40
3-Y41

4-C1
'4-Br

4-Me
. 4-Et
4-n-Pr
4-i-Pr
" 4-OMe
4-OEt
4-t-Bu
| 4-CF3
4-CH,F
4-CHF,
4-O-n-Pr
4-Ph
4-O-i-Pr
4-SF5
4-OCF3
4-OCHF,
4-OCH,F
4-OCH,CF3
4-SCF3
4-SCHF,
4-SCHyF

-84-

RHy

4-CN
2,3-di-F
2-F-3-C1
2-F-3-Br
2-F-3-1
2-F-3-Me
2-F-3-Et
2-F-3-n-Pr
2-F-3-i-Pr
2-F-3-OMe
2-F-3-OEt
2-F-3-+-Bu
2-F-3-CF3
2-F-3-CHyF
2-F-3-CHF,
2-F-3-O-n-Pr
2-F-3-Ph
2-F-3-0-i-Pr
2-F-3-SF5
2-F-3-OCF3
2-F-3-OCHF,

'2-F-3-OCH,F
2-F-3-OCH,CF3

2-F-3-SCF3

2-F-3-SCHF,

2-F-3-SCH,F
2-F-3-CN
2-F-3-Y1
2F-3-Y2
2-F-3-Y3
2-F-3-Y4
2F-3-Y5
2-F-3-Y6

Ry,

2-F-3-Y7
2-F-3-Y8
2-F-3-Y9
2-F-3-Y10
2-F-3-Y11
2-F-3-Y12
2-F-3-Y13
2-F-3-Y14
2-F-3-Y15
2-F-3-Y16
2-F-3-Y17
2-F-3-Y18
2-F-3-Y19
2-F-3-Y20
2-F-3-Y21
2-F-3-Y22
2-F-3-Y23
2-F-3-Y24
2-F-3-Y25
2-F-3-Y26
2-F-3-Y27
2-F-3-Y28
2-F-3-Y29

2-F-3-Y30

2-F-3-Y31
2-F-3-Y32
2-F-3-Y33
2-F-3-Y34
2-F-3-Y35
2-F-3-Y36
2-F-3-Y37
2-F-3-Y38
2-F-3-Y39



R?),

2-F-3-Y40
2-F-3-Y41
2,4-di-F
2-F-4-Cl
2-F-4-Br
2-F-4-1
2-F-4-Me
2-F-4-Et
2-F-4-nPr
2-F-4-i-Pr
2-F-4-OMe
2-F-4-OFEt
2-F-4-+-Bu
- 2-F-4-CF3
2-F-4-CH,F
2-F-4-CHF,
2-F-4-O-n-Pr
2-F-4-Ph
2-F-4-0-i-Pr
2-F-4-SFs
2-F-4-OCF3
- 2-F-4-OCHF,
2-F-4-OCH,F
2-F-4-OCH,CF;3
2-F-4-SCF3
2-F-4-SCHF,
2-F-4-SCH,F
2-F-4-CN
2,5-di-F
2-F-5-C1
2-F-5-Br
2-F-5-1
© 2-F-5-Me
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®RY, ®R2),
2-F-5-Et 2-F-5-Y13
2-F-5-n-Pr 2-F-5-Y14
2-F-5-i-Pr 2-F-5-Y15
2-F-5-OMe 2-F-5-Y16
2-F-5-OEt 2-F-5-Y17
2-F-5-t-Bu 2-F-5-Y18
2-F-5-CF3 2-F-5-Y19
2-F-5-CH,F 2-F-5-Y20
2-F-5-CHF, 2-F-5-Y21
2-F-5-O-n-Pr 2-F-5-Y22
| 2-F-5-Ph 2-F-5-Y23
2-F-5-0-i-Pr 2-F-5-Y24
2-F-5-SFs5 2-F-5-Y25
2-F-5-OCF; 2-F-5-Y26
2-F-5-OCHF, 2-F-5-Y27
2-F-5-OCH,F 2-F-5-Y28
2-F-5-OCH,CF;3 2-F-5-Y29
2-F-5-SCF3 2-F-5-Y30
2-F-5-SCHF, 2-F-5-Y31
2-F-5-SCH,F 2-F-5-Y32
2-F-5-CN 2-F-5-Y33
2-F-5-Y1 2-F-5-Y34
2-F-5-Y2 2-F-5-Y35
2-F-5-Y3 2-F-5-Y36
2-F-5-Y4 2-F-5-Y37
2-F-5-Y5 2-F-5-Y38
2-F-5-Y6 2F-5-Y39
2-F-5-Y7 2-F-5-Y40
2-F-5-Y8 2-F-5-Y41
2-F-5-Y9 2,6-di-F
2-F-5-Y10 2-F-6-Cl
2-F-5-Y11  2F-6-Br

2-F-5-Y12 2-F-6-1
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2-F-6-Me
2-F-6-Et
2-F-6-n-Pr
2-F-6-CN
2-F-6-OMe
2-F-6-OEt
N 2-MeO-3-F
2-Me0O-3-Cl
2-MeO-3-Br
2-MeO-3-1
2-MeO-3-Me
2-MeO-3-Et
2-MeO-3-n-Pr
2-MeO-3-i-Pr
2,3-di-OMe
2-MeO-3-OEt
2-MeO-3-t-Bu
2-MeO-3-CF3
2-MeO-3-CHyF
2-MeO-3-CHF,
2-MeO-3-O-n-Pr
2-MeO-3-Ph
2-MeO-3-0-i-Pr
2-MeO-3-SF5
2-MeO-3-OCF3
2-MeO-3-OCHF,
2-MeO-3-OCH,F
2-MeO-3-OCH,CF3
2-MeO-3-SCF3
2-MeO-3-SCHF,
2-MeO-3-SCH,F
2-MeO-3-CN
2-MeO-3-Y1
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2-MeO-3-Y2
2-MeO-3-Y3
2-MeO-3-Y4
2-MeO-3-Y5
2-MeO-3-Y6
2-MeO-3-Y7
2-MeO-3-Y8
2-MeO-3-Y9
2-MeO-3-Y10
2-MeO-3-Y11
2-MeO-3-Y12
2-MeO-3-Y13
2-MeO-3-Y14
2-MeO-3-Y15
2-MeO-3-Y16
2-MeO-3-Y17
2-MeO-3-Y18
2-MeO-3-Y19
2-MeO-3-Y20
2-MeO-3-Y21
2-MeO-3-Y22
 2-MeO-3-Y23
2-MeO-3-Y24
2-MeO-3-Y25
2-MeO-3-Y26
2-MeO-3-Y27
2-MeO-3-Y28
2-MeO-3-Y29
2-MeO-3-Y30
2-MeO-3-Y31
2-MeO-3-Y32
2-MeO-3-Y33
2-MeO-3-Y34
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2-Me0O-3-Y35
2-MeO-3-Y36
2-Me0O-3-Y37
2-MeO-3-Y38
2-MeO-3-Y39
2-Me0O-3-Y40
2-MeO-3-Y41
2-MeO-4-F
2-Me0O-4-Cl
2-MeO-4-Br
2-MeO-4-1
2-MeO-4-Me
2-MeO-4-Et
2-MeO-4-n-Pr-
2-MeO-4-i-Pr
2,4-di-OMe
2-MeO-4-OEt
2-MeO-4-t-Bu
2-Me0-4-CF3
2-MeO-4-CHyF
2-MeO-4-CHF,
2-MeO-4-O-n-Pr
2-MeO-4-Ph
2-Me0O-4-0O-i-Pr
2-MeO-4-SF5
2-Me0-4-OCF3
2-MeO-4-OCHF,»
2-Me0-4-OCHyF
2-MeO-4-OCH,CF3
2-Me0-4-SCF3
2-MeO-4-SCHF,
2-MeO-4-SCH,F
2-MeO-4-CN
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2-MeO-5-F
2-MeO-5-C1
2-MeO-5-Br
2-MeO-5-1
2-MeO-5-Me
2-MeO-5-Et
2-MeO-5-n-Pr
2-MeO-5-i-Pr
2,5-di-OMe
2-MeO-5-OEt
2-MeO-5 —t—Bu
2-MeO-5-CF3
2-MeO-5-CH,F
2-MeO-5-CHFy
2-MeO-5-0-n-Pr
2-MeO-5-Ph
2-MeO-5-0-i-Pr
2-MeO-5-SF5
2-Me0-5-OCF3
2-MeO-5-OCHF,
2-MeO-5-OCH,F
2-MeO-5-OCH,CF3
2-MeO-5-SCF3
2-MeO-5-SCHFy
2-MeO-5-SCHF
2-MeO-5-CN
2-MeO-5-Y1
2-MeO-5-Y2
2-MeO-5-Y3
2-MeO-5-Y4
2-MeO-5-Y5
2-MeO-5-Y6
2-MeO-5-Y7

®R?),,

2-MeO-5-Y8
2-MeO-5-Y9
2-Me0O-5-Y10
2-MeO-5-Y11
2-MeO-5-Y12
2-MeO-5-Y13
2-MeO-5-Y14
2-MeO-5-Y15
2-MeO-5-Y16
2-MeO-5-Y17
2-MeO-5-Y18
2-MeO-5-Y19
2-MeO-5-Y20
2-MeO-5-Y21
2-MeO-5-Y22
2-MeO-5-Y23
2-MeO-5-Y24
2-MeO-5-Y25
2-MeO-5-Y26
2-MeO-5-Y27
2-MeO-5-Y28 .
2-Me0-5-Y29
2-MeO-5-Y30 .
2-MeO-5-Y31 -
2-MeO-5-Y32
2-MeO-5-Y33
2-MeO-3-Y34
2-MeO-5-Y35
2-MeO-5-Y36
2-MeO-5-Y37
2-MeO-5-Y38
2-MeO-5-Y39
2-MeO-5-Y40
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2-Me0-5-Y41
2-MeO-6-F
2-MeO-6-Cl
- 2-MeO-6-Br
2- MeO-6-1
2- MeO-6-Me
2- MeO-6-Et
2-MeQ-6-n-Pr
2-MeO-6-CN
2,6-di-OMe
2-MeQ-6-OFt
3-F-5-Cl
3,5-di-Cl
3-Br-5-Cl
3-i-5-Cl
3-Me-5-Cl
3-Et-5-Cl
3-n-Pr-5-Cl
3-i-Pr-5-Cl
3-OMe-5-Cl
3-OEt-5-Cl
3--Bu-5-Cl
3-CF3-5-Cl
3-CHyF-5-Cl
3-CHF,-5-Cl
3-O-n-Pr-5-Cl
3-Ph-5-Cl
3-0-i-Pr-5-Cl
3-SF5-5-Cl
3-OCF3-5-Cl
3-OCHF,-5-Cl
3-OCH,F-5-Cl
3-OCH,CF3-5-Cl

3-SCF3-5-Cl
3-SCHF,-5-Cl
3-SCH,F-5-Cl
3-CN-5-Cl
3-Y1-5-Cl
3-Y2-5-Cl
3-Y3-5-Cl
3-Y4-5-Cl
3-Y5-5-C1
3-Y6-5-Cl
3-Y7-5-Cl
3-Y8-5-Cl
3-Y9-5-Cl
3-Y10-5-Cl
3-Y11-5-Cl
3-Y12-5-Cl
3-Y13-5-Cl
3-Y14-5-Cl
3-Y15-5-Cl
3-Y16-5-Cl
3-Y17-5-Cl
3-Y18-5-Cl
3-Y19-5-Cl
3-Y20-5-Cl
3-Y21-5-Cl
3-Y22-5-Cl
3-Y23-5-Cl
3-Y24-5-Cl
3-Y25-5-Cl
3-Y26-5-Cl
3-Y27-5-Cl
3-Y28-5-Cl
3-Y29-5-Cl
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3-Y30-5-Cl
3-Y31-5-Cl
3-Y32-5-Cl
3-Y33-5-C1
3-Y34-5-Cl
3-Y35-5-Cl
3-Y36-5-Cl
3-Y37-5-Cl
3-Y38-5-Cl
3-Y39-5-C1
3-Y40-5-Cl
3-Y41-5-C1
3-F-5-CF3
3-C1-5-CF3
3-Br-5-CF3 -
3-i-5-CF3
3-Me-5-CF3
3-Et-5-CF3
3-n-Pr-5-CF3
3-i-Pr-5-CF3
3-OMe-5-CF3
3-OEt-5-CF3
3-+-Bu-5-CF3
3,5-di-CF3
3-CH,F-5-CF3
3-CHF,-5-CF3
3-0-n-Pr-5-CF3
3-Ph-5-CF3
3-0-i-Pr-5-CF3
3-SFs-5-CF3
3-OCF3-5-CF3
3-OCHF,-5-CF3
3-OCH,F-5-CF3

3-OCH,CF3-5-CF3
3-SCF3-5-CF3
3-SCHF,-5-CF3
3-SCH,F-5-CF3
3-CN-5-CF3
3-F-5-OCF3
3-CI-5-0OCF3
3-Br-5-OCF3
3-i-5-OCF3
3-Me-3-OCF3
3-Ei-5-OCF3
3-n-Pr-5-OCF3
3-i-Pr-5-OCF3
3-OMe-5-OCF3
3-OEt-5-OCF3
3-t-Bu-5-OCF5
3-CF3-5-OCF3
3-CHyF-5-OCF3’
3-CHF,-5-OCF3.
3-O-n-Pr-5-OCF3
.3-Ph-5-OCF3
3-0-i-Pr-5-OCF3
3-SF5-5-OCF3
3,5-di-OCF3
3-OCHF,-5-0CF3
3-OCH,F-5-0CF3
3-OCH,CF3-5-OCF3
3-SCF3-5-OCF3
3-SCHF,-5-0OCF3 -
3-SCH,F-5-OCF3
3-CN-5-OCF3 .
3,5-di-F

3-Cl-5-F
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- 3-Br-5-F 3-Br-5-OMe 2,6-di-F-3-Br - 2,3-di-F-5-Br.
© 3-i-5-F 3-i-5-OMe 2,6-di-F-3-1 2,3-di-F-5-1
3-Me-5-F 3-Me-5-OMe 2,6-di-F-3-Me 2,3-di-F-5-Me
3-Et-5-F 3-Et-5-OMe 2,6-di-F-3-Et 2,3-di-F-5-Et
3-n-Pr-5-F 3-n-Pr-5-OMe 2,6-di-F-3-n-Pr- 2,3-di-F-5-n-Pr
*3-i-Pr-5-F 3-i-Pr-5-OMe 2,6-di-F-3-i-Pr 2,3-di-F-5-i-Pr .
3-OMe-5-F 3,5-di-OMe 2,6-di-F-3-OMe 2,3-di-F-5-OMe
3-OEt-5-F 3-OEt-5-OMe 2,6-di-F-3-OEt 2,3-di-F-5-OFEt
" 3-t-Bu-5-F 3-+-Bu-5-OMe 2,6-di-F-3--Bu 2;3-di-F-5--Bu
 3-CF3-5-F 3-CF3-5-OMe 2,6-di-F-3-CF3 2,3-di-F-5-CF3
3-CH,F-5-F 3-CHyF-5-OMe 2,6-di-F-3-CH,F 2,3-di-F-5-CH,F
3-CHF,-5-F 3-CHF,-5-OMe 2,6-di-F-3-CHF, 2,3-di-F-5-CHF, - -
- 3-O-n-Pr-5-F 3-0-n-Pr-5-OMe 2,6-di-F-3-O-n-Pr 2,3-di-F-5-0-n-Pr
3-Ph-5-F ' 3-Ph-5-OMe 2,6-di-F-3-Ph 2,3-di-F-5-Ph
3-0-i-Pr-5-F - 3-0-i-Pr-5-OMe 2,6-di-F-3-0-i-Pr 2,3-di-F-5-0-i-Pr
- 3-SF5-5-F 3-SF5-5-OMe 2,6-di-F-3-SF5 2,3-di-F-5-SFs
" '3-OCF3-5-F - 3-OCF3-5-OMe 2,6-di-F-3-OCF3 2,3-di-F-5-OCF3
' 3-OCHF,-5-F 3.OCHF,-5-OMe 2,6-di-F-3-OCHF, 2,3-di-F-5-OCHF,
3-OCH,F-5-F 3-OCH,F-5-OMe 2,6-di-F-3-OCH,F 2,3-4i-F-5-OCHyF
- 3-OCH)CF3-5-F 3-OCH,CF3-5-OMe 2,6-di-F-3-OCH,CF3 2,3-di-F-5-OCH5CF3
3-SCF3-5-F 3-SCF3-5-OMe 2,6-di-F-3-SCF3 - - 2,3-di-F-5-SCF3
L 3-SCHF,-5-F 3-501-11:2-5-01\43 2,6-di-F-3-SCHF, 2,3-di-F-5-SCHF»
3-SCH,F-5-F 3-SCH,F-5-OMe - 2,6-di-F-3-SCHyF 2,3-di-F-5-SCHyF
. . 3-CN-5-F 3-CN-5-OMe 2,6-di-F-3-CN 2,3-di-F-5-CN
3-F-5-OMe 2.3.6-tri-F 2.3.5-ti-F
3-Cl-5-OMe 2,6-di-F-3-Cl 2,3-di-F-5-Cl

} Béhg C-2 dugc xay dung cing cich nhu Bang C-1 trit dinh nghia trong dong tiéu dé (tic
| :llé,_f‘X 1a Cl; R3 1a 2-cloro-5-pyridinyl; R4 Ia H”) dugc thay bing dinh nghia dugc liet
ke cho Bang C-2 & dudi. Vi du, dong tiéu dé trong bang C-2 1a “X 1a Cl; R3 1a 5-
 pyrimidinyl; R4 12 H”. Céc bang ti Bang C-3 dén Bang C-14 dugc xy dung tong .

Béng Dong tiéu dé
Cc2 X 1a CI; R3 12 5-pyrimidinyl; R*1a H -
C3 X 1a Cl; R3 12 2-Me-5-pyrimidinyl; R4 1a H
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C-4 X 1a Cl; R3 12 5-thiazolyl; R4 1a H
C-5 X 12 CI; R3 12 2-Me-5-thiazolyl; R4 1a H
C-6 X 1a CI; R3 1a 2-Cl-5-thiazolyl; R4 1a H
C-7 Xl1a i R3 13 2-C1-5 -thiazolyl; R4 1a Me
C-8 X 12 Br; R3 14 2-cloro-5-pyridinyl; R4 1a H
co | X 12 Br; R3 1a 5-pyrimidinyl; R4 1a H
C-10 X 12 Br; R3 12 2-Me-5-pyrimidinyl; R4 1a H
C-11 X 12 Br; R3 12 5-thiazolyl; R4 1a H
C-12 X 12 Br; R3 1a 2-Me-5-thiazolyl; R4 1a H
C-13 X 12 Br; R3 1 2-C1-5-thiazolyl; R4 1a H
C-14 X 13 Br; R3 14 2-Cl-5-thiazolyl; R4 1a Me
Bang C-15

4
N F -
+ ‘ B ——
Z
N O OR
H
1 5
X 1a CI; R3 1a 2-cloro-5 -pyridinyl; R4 1a H
R2 | R2
CF3 : 2-cloro-4-(triflorometyl)phenyl
H 2-floro-3-(triflorometyl)phenyl
cl v 2-cloro-4-xyanophenyl
Br 2-floro-4-xyanophenyl
I 3-cloro-5-triflorometyl-2-pyridyl

~ Bang C-16 dugc xay dung cung cach nhu Bang C-15 trir dinh nghia trong dong tiéu dé
(tic 13, “X 1a CI; R3 1a 2-cloro-5-pyridinyl; R4 12 H”) dugc thay bing dinh nghia dugc
liet ké cho Bang C-16 & du6i. Vi du, dong tieu dé trong bang C-16 1a “X 1a Cl; R3 1a 5-
pyrimidinyl; R4 1a H”. C4c bang tit Bang C-17 dén Bang C-28 dugc x4y dung tuong tu.

Béang Dong tiéu dé

C-16 |X1aCl; R3 1a 5-pyrimidinyl; R4 1a H

C-17 | X1aCl; R3 1a 2-Me-5-pyrimidinyl; R4 1a H

C-18 | X1a Cl; R3 1a 5-thiazolyl; R4 1a H

C-19 | X1aCl; R3 1a 2-Me-5-thiazolyl; R4 1a H

C-20 | X1aCl; R3 1a 2-Cl-5-thiazolyl; R4 1a H

C-21 | X1aCl; R3 1a 2-Cl-5-thiazolyl; R4 1a Me

C22 |[X1aBr;R31a 2-cloro-5-pyridinyl; R41aH

C-23 | X1aBr;R31a 5-pyrimidinyl; R 1a H

C-24 | X1aBr; R3 1a 2-Me-5-pyrimidinyl; R4 1a H
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C-28
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\
S
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1
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X 12 Br; R3 1a 5-thiazolyl; R4 1a H

X 12 Br; R3 12 2-Me-5-thiazolyl; R4 1a H

X 1a Br; R3 1a 2-Cl-5-thiazolyl; R4 1a H

X 12 Br; R3 1a 2-Cl-5-thiazolyl; R4 1a Me
Bang C-29

X 1a Cl; R3 1a 2-cloro-5-pyridinyl; R4 1a H

R2
CF3
H
Cl
Br
I

R2
2-cloro-4-(triflorometyl)phenyl
2-floro-5-(triflorometyl)phenyl

2-cloro-4-xyanophenyl
2-floro-4-xyanophenyl
3-cloro-5-triflorometyl-2-pyridyl

Bang C-30 dugc xay dung cung cdch nhu Bang C-29 trir dinh nghia trong dong tiéu dé
(tc 13, “X 1a CI; R3 1a 2-cloro-5-pyridinyl; R4 1a H”) duoc thay bing dinh nghia dugc

liet ké cho Bang C-30

pyrimidinyl; R4 1a H”.

Béng
C-30
C-31
- C-32
C-33
C-34
C-35
C-36
C-37
C-38
C-39
C-40
C41
C-42

& dudi. Vi du, dong tiéu dé trong bang C-30 12 “X 12 CI; R31a'5-

Cac bang tir Bang C-31 dén Bang C-42 dugc xay dung tuong tu.
Dong tiéu dé

X 14 Cl; R3 12 5-pyrimidinyl; R4 1a H

X 1a CI; R3 13 2-Me-5-pyrimidinyl; R4 1a H

X 1 CI; R3 1a 5-thiazolyl; R4 1a H

X 1a CI; R3 1a 2-Me-5-thiazolyl; R4 1a H

X 1a CI; R3 1a 2-Cl-5-thiazolyl; R4 1a H

X 1a CI; R3 1a 2-Cl-5-thiazolyl; R4 1a Me

X 13 Br; R3 1a 2-cloro-5-pyridinyl; R4 1a H

X 12 Br; R3 12 5-pyrimidinyl; R4 1a H

X 12 Br; R3 12 2-Me-5-pyrimidinyl; R4 1a H

X 12 Br; R3 1a 5-thiazolyl; R4 1a H

X 12 Br; R3 1a 2-Me-5-thiazolyl; R4 1a H

X 12 Br; R3 12 2-Cl-5-thiazolyl; R4 1a H

X 13 Br; R3 13 2-Cl-5-thiazolyl; R4 12 Me
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1. Hop chat c6 cong thic (2):

o H R' @
7 o\(%n/o v
(@) O

trong do: .

R1 12 phenyl tiy ¢ duoc thé bing Q va t6i da 3 phan tir thé doc 1ap duoc chon tir R2;
médi R2 doc lap 1a halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy hoac C1-C4
haloalkoxy;

Q 1a pyridinyl tuy y du’oc th€ bang t6i da 2 phén tlr th€ doc 1ap dugc chon tir halogen va
C1-C4 haloalkyl; va S
mbi MA va MB doc lap 1a Li, Na, K, NH4, NH(CH>CH3)3, NH(CH2CHQCH2CH3 )3,
NH7(Bn)p, NHp(xyclohexyl)y hoac NHp(phenyl)).

‘2. Hop chét theo diém 1, trong d6:

R1 12 phenyl tity ¥ dugc thé bing t6i da 2 phén tir thé doc 1ap dugc chon tirR2; -

mdi R2 doc lap 1a halogen, C1-C) alkyl, C1-C) haloalkyl, C1-C) alkoxy hoac C1-Cp
haloalkoxy; va

méi MA va MB doc 1ap 12 Na, K, NH4 hoic NH(CH,CH3)3.

3. Hop chat theo diém 2, trong dé:

R1 1a phenyl dugc thé bing 2 phan tir thé duge chon tit R2 & c4c vi tri 3 va 5;
méi R2 doc 1ap Ia Cl hodc -CF3; va

mdi MA va MB doc lap 1a Na, K hoac NH4.

4. Hop chat theo diém 2, trong d6:

R1 1a phenyl duogc thé bing 1 phén tir th€ dugc chon tir R2 & vi trf 3;
mdi R2 doc 1ap 1a -CF3 hoac -OCF3; va |

mbi MA va MB doc 1ap 1a Na, K hoic NH4.

5. Phuong phap didu ché hop chat c6 cong thife (1):
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trong do:

R1 12 phenyl tity § dugc the bing Q va t6i da 3 phan tir thé doc 1ap dugc chon tr R2;
mbi R2 doc 1ap 1a halogen, C1-C4 akkyl, C1-C4 haloalkyl, C1-C4 alkoxy hodc C1-C4
haloalkoxy;

- Qla pyridinyl tily § dugc thé€ bang t6i da 2 phan tir thé doc 14p dugc chon tir halogen va
- C1-C4 haloalkyl; va

X 1a Cl hoac Br

- bao gébm budc cho hgp chat c6 cong thire (2):

o © H_R ©

MA OWO Ve

o 0)
2

trong do:

R1 12 phenyl ty ¥ duoc thé bing Q va t6i da 3 phén tir the doc 1ap dugc chon tir R2; _

-~ mbi R2 doc lap 1a halogen, C1-Cy alkyl, C1-C4 haloalkyl, C1-C4 alkoxy hodc C1-Cy
haloalkoxy;

Q 1a pyridinyl tuy ¥ dugc thé bing t6i da 2 phan tir th€ doc 1ap duge chon tir halogen va
- C1-C4 haloalkyl; va : '

mbi MA va MB doc lap 1a Li, Na, K, NH4, NH(CHpCH3)3, NH(CH,CH>CH7CH3)3,
NH>(Bn)», NH2()Wclohexyl)2 hodc NH)(phenyl)»p, o '

ti€p xtdc vdi chit halogen héa, _

trong d6 chét halogen héa nay 1a oxalyl clorua, thionyl clorua, phosgen, triphosgen,
xyanuric clorua, phospho oxyclorua, phospho triclorua, phospho pentaclorua, -
diphosgen, sulfuryl clorua, thionyl bromua, triphenylphosphin dibromua hoac phospho

_tribromua.

6. Phuong phdp theo diém 5, trong dé:

R1 12 phenyl tly ¥ dugc thé bing t6i da 2 phan tir thé doc lap duoc chon tir R2;

mbi R2 doc 1ap 1a halogen, C1-Cy alkyl, C1-Cp haloalkyl, C1-Cp alkoxy hoac C1-Cp
haloalkoxy; va
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méi MA va MB doc 1ap 1a Na, K, NHy4, NH(CHCH3)3 hoac NH(CHCHpCH7CH3)3.

7. Phuong phép theo diém 5, trong dé:

chat halogen héa nay la oxalyl clorua, thionyl clorua, phosgen, triphosgen hoic
xyanuric clorua; va

X1aCL

8. Phuong phdp diéu ché& hop chét c¢6 cong thic (4):

(0]
Z N I R
XN \N+ o
R* 4 k}f‘

trong do:
R1 12 phenyl tity § duoc thé bing Q va t6i da 3 phan tir thé doc lap duge chon tir R2;
mdi R2 doc 1ap 12 halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy hoic C1-C4
haloalkoxy;
Q 12 pyridinyl tuy ¥ duoc thé bang t6i da 2 phén tir th€ doc 1ap dugc chon tir halogen va
'C1-C4 haloalkyl;
R31a thiazolyl hoac pyrimidinyl, méi nhém nay tiy ¥ dugc thé bang halogen hoac Ci-
Cy alkyl; va
- R412 H hoic C1-Cy alkyl;
bao gém budc diéu ché hop chat c6 cong thic (1):

trong doé:

R1 12 phenyl tity ¥ dwgc the bing Q va t6i da 3 phan tir thé doc 1ap duge chon tir R2;
mdi R2 doc 1ap 12 halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy hoac C1-Cy
haloalkoxy; _ _ .

Q 1a pyridinyl tuy ¥ dugc thé bang t6i da 2_‘phéin tit th€ doc 1ap duoc chon tir halogen va
AC1-C4 haloalkyl; va |
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X 1a Cl hoac Br
béng cdch cho hgp chat c6 cong thic (2):
o H_R' o
e o\“><”/o e
(0] O
2

trong do: _
R1 12 phenyl tiy ¥ dugc thé bing Q va t6i da 3 phin tir thé doc 1ap dugc chon tir R2;
mdi R2 doc 1ap 1a halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-Cy4 alkoxy hoic C1-C4
haloalkoxy;
Q 1a pyridinyl thy y dugc thé bing t6i da 2 phén tir th€ doc 1ap dugc chon tit halogen va -
C1-C4 haloalkyl; va
mbi MA va MB doc 1ap 12 Li, Na, X, NH4, NH(CH,CH3)3, NH(CHpCHyCH,CH3)3,
NH»>(Bn)>, NH)(xyclohexyl)o hodc NH>(phenyl)p;
ti€p xiic v6i chat halogen héa

“trong d6 chat halogen héa nay 13 oxalyi clorua, thionyl clorua, phosgen, triphosgen,
xyanuric clorua, phospho oxyclorua, phospho triclorua, phospho pentaclorua,
diphosgen, sulfuryl clorua, thionyl bromua, triphenylphosphin dibromua hodc phospho
tyibromua;
dé tao ra hop chét ¢6 cong thitc (1); va

' budc cho hop chét c6 cong thitc (5):

4
-
=
N N R
H
5
trong dé:
R3 1a thiazolyl hoic pyrimidinyl, méi nhém nay tiy ¥ dwoc thé bing halogen hoac Ci-
Cp alkyl; va '

R4 12 H hoic C1-C4 alkyl; |
phan ing v6i hop chat c6 cong thitc (1) dé diéu ché hop chét c6 cong thic (4).

9. Phuong phdp theo diém 8, trong d6: |
R1 12 phenyl tiy ¥ dugc th€ bing t6i da 2 phan tit thé doc 1ap duoc chon tir R2;
mdi R2 doc 1ap 14 Cl hoac -CFs3;
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R3is 2-clo-5-thiazolyl;
R4 1a CH3; va
mbi MA va MB doc 1ap 1a Na, K, NHy4, NH(CH,CH3)3.

- 10. Phuong phép theo diém 8, trong dé:

R1 13 phenyl duoc thé bing 1 phén tir thé dugc chon tir R2;
mbi R2 doc 1ap 1a -CF3 hoic -OCF3;

R3 1a 5-pyrimidinyl; va

R4 12 H; va

mbi MA va MB doc 1ap 1a Na, K hoac NHy.

11. Phuong phdp theo diém 5, trong d6 viéc tiép xiic dugc thuc hién trong dung méi hia -
co khong proton.

12. Phuong phédp theo diém 11, trong d6 dung moi hitu co khong proton 1a toluen, .

diclometan, xyclohexan, benzen, 1,2-dicloetan, etyl axetat, butyl axetat hoac hén hop -
bét ky clia ching.

13. Phuong phép theo diém 5, trong d6 viéc ti€p xidc duge thuc hién vé6i sur ¢6 mat cha

pyridin hoac hop chat c6 cong thic (3):

O

RE\II\I /“\H
RF
3

trong dé:
RE 1a C-C4 alkyl;
_ RF 1a C1-C4 alkyl; hoac
RE va RF ciing v6i nhau 12 C4-Cg alkylen.
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