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(54) QUY TRINH BIEU CHE HOP CHAT PYRAZOL

(57) Sang ché dé cap dén quy trinh diéu ché hop chat pyrazol co cong thirc V, quy trinh
nay bao gom dong vong hop chat carbonyl chua no ¢ vi tri o, p duoc thé hydrazon c6 cong
thirc IV bang cach cho hop chat nay phan ing voi chat phan ung thich hop, vi du tac nhan
khtr, chat phan tng kim loai hitu co hodc chét phan Ung ai nhan. Hop chat 6 cong thire V
1a cong cu phan tmg da néng dé diéu ché cac hoa chat tinh khiét c6 ngudn gdc tir pyrazol.
Sang ché ciling dé cap dén hop chét pyrazol c6 cong thirc Va, Vb, Ve, va VI.
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Linh vue k§ thuit dwoc dé cap

Sang ché & cap dén quy trinh didu ché hop chét pyrazol theo trinh ty
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phén Gng sau:

I I IV \Y

Cu thé, sang ché dé cap dén quy trinh didu ché hop chét pyrazol c6 cong
thirc V, quy trinh nay bao gbm déng vong hop chét carbonyl chua no & vi tri o,
dugc thé hydrazon c6 cong thic IV bang cach cho né phan tng véi chét phan
Ung thich hop, vi du tdc nhan khir, chét phan tng kim loai hitu co hodc chit phan
ung 4i nhan (budc (c)). Quy trinh nay con cd th bao gdm didu ché hop chat
carbonyl chua no & vi tri o,p dugc thé hydrazon c6 cong thirc IV bang cach cho
phan tng hop chit carbonyl chua no & vi tri a,p c6 cong thirc IT1, chira nhém roi
chuyén & vi tri B, v6i hop chét hydrazon c6 cong thuc II (budce (b)), va diéu ché
hop chit hydrazon c6 cdng thirc I nay bing cach cho hop chét carbonyl c6 cong
thirc I phan Gng véi hydrazin (budce (a)).

Quy trinh theo sang ché c6 thé con bao gdm burdc chuyén hoa mot s6 hop
chét pyrazol dugc thé & vi tri 4 nhét dinh thanh dAn xuét axit 4-pyrazol carbox-

ylic dugc hoat hoa theo trinh ty phan ing sau:
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Vb

Cu thé, quy trinh theo séng ché tuy v c6 thé con bao gdm chuyén héa hop
chét pyrazol c6 cong thirc Va, chira nhém este & vi tri 4, hodc hop chét pyrazol
c6 cong thitc Vb, chita nhém xyano & vi tri 4, thanh hop chét axit 4-pyrazol
carboxylic ¢6 cdng thitc Ve (bude (d)). Ngoai ra, quy trinh nay con co thé bao
gbm chuyén héa hop chét axit 4-pyrazol carboxylic ¢6 coéng thitc Ve thanh dan

xudt axit 4-pyrazol carboxylic dugc hoat hoa c6 cong thirc VI (budc (e)).

Quy trinh theo sang ché c6 thé vAn con bao gdm budc chuyén héa dan
xuét axit pyrazol carboxylic dugc hoat héa & vi tri 4 thanh hop chét 4-pyrazol
N-(het)arylamit, ma dugc biét 12 hop chét c6 hoat tinh diét loai gy hai, theo

phén Uing sau:

RPZ
RP1 N
y | ﬁ RP2
\N ~ RP1

VI VIII

Cu thé, quy trinh c6 thé van con bao gdbm budc cho dan xuét axit 4-pyra-
zol carboxylic dugc hoat héa c6 cong thic VI phan tng v6i hop chét N-(het)ar-
ylamin thich hop c6 cong thic VII dé tao ra hop chit 4-pyrazol N-(het)arylamit
c6 cong thic VIII (budce (1)).

Sang ché con @& cap dén hop chét pyrazol c6 cong thirc Va, Vb, Vc va
VL
Tinh trang ky thuit ciia sang ché

Hop chét pyrazol, cu thé 1a dAn xudt axit 4-pyrazol carboxylic, nhu este,
nitril, axit va dan xuit axit dugc hoat hda, 1a hop chét trung gian da ndng dé diéu
ché cac héa chét tinh khiét c6 nguédn gbc tir pyrazol, nhu hop chét trong linh vuc
duoc hodc héa nong. Cu thé, hop chét nay 13 hop chét trung gian da ning dé didu
ché thubc diét loai gay hai c6 ngudn gde tlr pyrazol, nhu hop chét 4-pyrazol N-
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(het)arylamit, ma dugc biét 13 dic biét hitu ich dé chong lai loai gdy hai khong
xuong séng (xem WO 2009/027393, WO 2010/034737, WO 2010/034738, va
WO 2010/112177). Pugc dac biét quan tim la hop chét pyrazol va dan Xuét axit
4-pyrazol carboxylic, ma dugc thé tai mot nguyén ti nito va thy y cling dugc thé
& vi tri 3 va/hodc 5 vi ca thubc diét loai gay hai c6 ngudn gde tir pyrazol ké ca
cac hop chét 4-pyrazol amit dugc d8 cép trén day thuong chira gbc pyrazol, ma

duge thé tuong tmg.

Xét dén cac van d& trén déy, cAn phai c6 quy trinh didu ché hop chét
pyrazol dugc thé N va tiy v tiép theo chuyén hoéa ching thanh thubc diét loai
gay hai co ngudn gde tir pyrazol. VAin d& cu thé di kém véi qua trinh didu ché
hop chét pyrazol dugc thé N 14 tinh chon loc ving, néu céc phﬁn tr thé c6 mit &
vi tri 3 va/hodc 5 cia vong pyrazol, cu thé, néu phén ttr thé c6 mit & vi tri 3,
nhung & vi tri 5, néu ph?m tir thé c6 mat ¢ vi tri 5, nhung & vi tri 3, hodc néu céc
phin tir thé khac nhau cé mit & vi tri 3 va 5. Do d6, c6 nhu cau dic biét dbi voi
quy trinh dé didu ché theo cach chon loc ving hop chét pyrazol dugc thé N, ma
co phﬁn tir thé & vi tri 3 hodic & vi tri 5 hodc céc ph?m ttr thé khac nhau & vi tri 3
va 5 cua vong pyrazol. Xét v& quy trinh didu ché hop chét 4-pyrazol N-(het)ar-
ylamit lam thudc diét loai giy hai, quy trinh nay phai dac biét thich hop dé thu
duoc mot cach chon loc viing din xuét axit 4-pyrazol carboxylic dugc thé N, ma
co phﬁn tr thé & vi tri 3 hodic & vi tri 5 hodc cac phﬁn ttr thé khac nhau & vi tri 3

va 5 cia vong pyrazol.

Luu ¥ rang cach danh sb cac nguyén tir cua hop chét pyrazol dugc thé N

théng thuong nhu sau.

Vi trf ctia cAc phan tir thé dugc biéu thi bing cling céc con sb. Phén tir thé
& nguyén t nito thuong dugc goi 1a phin tir thé N hon 13 phén tix thé & vi tri 1,
mic du diu nay ciing thich hgp. Vi tri 2, tirc 1a nguyén t nito thir hai cia hop

cht pyrazol dugc thé N, thudng chua dugc thé. Trai lai, mdi vi tri 3,4 va 5 ¢
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thé duoc thé.

V& nguyén tic, c6 hai quy trinh dugc biét @& didu ché din xult axit 4-

pyrazol carboxylic dugc thé N, ma dugc thé & vi tri 3 va/hoic 5.

Trudc tién, din xudt axit 4-pyrazol carboxylic duge thé N nhu vdy c6 thé
dugc didu ché bang cach cho phan tng hop chét carbonyl chua no & vi trf o,B,
vi du keton chuwa no & vi tri o,B, chira nhom roi chuyén & vi tri B, v6i dAn xuit
hydrazin, ma co phan tir thé & mot trong sb hai nguyén tir nito. Do din Xuét
hydrazin dugc thé chira hai nhom amino, ma thudng rit tuong tu v& tinh phan
Ung 4i nhin cla chung, hai chét déng phan ving ctia hop chét pyrazol dugc thé
N mong mubdn thuong thu duge vi nguyén tir nito dugc thé hoic nguyén tr nito
chwa dugc thé cia dan xuét hydrazin c6 thé phan tng. Céc phén Umg, trong d6
din xuét hydrazin dugc thé dugc st dung & dang mudi, d3 dugc md ta, vi dy,
trong JP 2007/326784, WO 2010/142628, va WO 2012/019015, va cac phan
ung, trong do dAn xuét hydrazin dugc thé dugc bao vé mot 1an duoc st dung, da
dugc mo ta trong WO 2012/019015. Tuy nhién, vAn dé tinh chon loc ving vé
mat kidu thé 3/5 ctia dan xuét axit 4-pyrazol carboxylic dugc thé N thu dugc c6

thé khong dugc giai quyét.

Th hai, din xuét axit 4-pyrazol carboxylic dugc thé N, ma dugc thé & vi
tri 3 va/hoic 5, c6 thé duge didu ché bang cach cho phan tng hop chét carbonyl
chua no & vi tri a,B, vi du keton chua no & vi tri a,p, chita nhém roi chuyén g vi
tri B, voi hydrazin va sau d6 N-alkyl hoa dan xuét pyrazol thu duge. Do hién
tuong tautome cua hop chét pyrazol, ma thu dugc dudi dang hop chét trung gian,
hai chit ddng phan viing ciia hop chét pyrazol dugc thé N mong mudn thuong
thu dugc trong quaé trinh alkyl héa. Céc trinh tu phan Gmg nhu vay da dugc mé
ta, vi du, trong Heterocycles 2000, 2775, Liebigs Analen der Chemie 1985, 794,
hodc Journal of Heterocyclic Chemistry 1985, 1109.

Quy trinh dé diéu ché mot cach chon loc ving dan xuét axit 4-pyrazol
carboxylic dugc thé N, ma duoc thé & vi tri 3 hodc duoc th8 dvitri3vas béng
cac phén tir thé khac nhau, dugc cong bd béi Glorius et al. trong Angew. Chem.
Int. Ed. 2010, 7790, va Green Chem. 2012, 14, 2193. Quy trinh nay duoc thuc
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hién bing cach cho phéan tmg hop chét enamin véi lwong du cia hop chét nitril

thich hop trong su c6 mat cia lugng ty lugng hodc lugng xuc tac cua ddng.

Mic du quy trinh nay tao ra mot cac chon loc ving dAn xuét axit 4-pyrazol
carboxylic dugc thé N, ma duoc thé & vi tri 3 hodc duoc thE dvitri3 va s béng
céc phan tir thé khac nhau, quy trinh nay bét lgi & chd ddng dugc bao gbm duéi
dang kim loai ning, va lugng du cua it nhét ba duong lugng hop chét nitril phai
stt dung, vi vy quy trinh nay khong than thién v6i moi truong va khdng kinh té.
Ngoai ra, quy trinh nay khong mé t& HCN 1a hop chét nitril, chi yéu 1a do HCN
s€ polyme hoa trong cac diéu kién phan tmg, vi vy phan tng dong vong véi hop
chét enamin theo so dd phan ting trén day s& khong dién ra. Do d6, dan xudt axit
4-pyrazol carboxylic duoc thé N, ma dugc thé & vi tri 5, nhung khong dugc thé
& vi tri 3, r6 rang khong thé thu dugc theo quy trinh duge md ta boi Glorius et

al.
Ban chét ky thuit clia sing ché

Xét dén cac vin dé trén day, muc dich cua sang ché 1a @ xuit quy trinh
diéu ché hop chét pyrazol dugc thé N va ty v tiép theo chuyén héa ching thanh
thudc diét loai gay hai c6 ngudn gbc tir pyrazol. Cu thé, muc dich cia sang ché
1a d& xuAt quy trinh didu ché hop chét pyrazol dugc thé N, ma dugc thé vi du &
vi tri 3 va/hodc 5 va/hodc ¢ vi tri 4, trong d6 céc phan tir thé nay c6 thé gidng

nhau hodc khac nhau, tot hon 13 khéc nhau.

Muc dich khac cua sang ché 1a @& xuét quy trinh dé diéu ché mot cach
chon loc vung hop chit pyrazol dugc thé N, ma dugc thé & vi tri 3 va/hodc 5. Cu
thé, muc dich cia sdng ché 13 d& xuit cach dat dugc mdt cach chon loc ving
nhiéu hop chét pyrazol dugc thé N khéac nhau, ma duoc thé & vi tr 3, duoc thé
& vi tri 5 hodc dugce thé dvitri3 vas béng cac ph?ln tit thé khac nhau, va t6t hon
1a dugc thé & vi tri 5, nhung khong dugc thé & vi tri 3.

Muc dich khéc cta sang ché 1a dé xuét quy trinh dé didu ché mot cach
chon loc ving dan xuét axit 4-pyrazol carboxylic duoc thé N, vi du este hodc
nitril, ma duoc thé & vi trf 3 va/hoiic 5. Cu thé, muyc dich cia sang ché 1a d& xuit

cach dat dugc mot cach chon loc viing nhidu dAn xuét axit 4-pyrazol carboxylic
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duoc thé N khac nhau, ma dugc thé & vi tri 3, duge thé & vi tri 5 hodc dugc thé
ovitri3vas béng cac phén ttr thé khac nhau, va tét hon 13 duoc thé & vi tri 5,

nhung khong dugc thé & vi tri 3.

Lién quan dén cac muc dich néu trén, muc dich khac cla séng ché 1a @&
xuét quy trinh, c6 thé dugc thuc hién tir cdc nguyén liéu ban du c6 san mot cach
d& dang va ré tién. Ngoai ra, lién quan dén cac muc dich néu trén, myc dich cia
sang ché 1a dé xuét quy trinh, ma kinh té xét v& mat hiéu suét va lugng cac chét
phéan tmg, ma dugc phan Gng v6i nhau. Ngoai ra, lién quan dén cac muc dich
néu trén, muc dich cta sang ché 13 @& xuét quy trinh, ma thich hop dbi voi quy

mo k¥ thuat.

Muc dich khac cua sang ché 14 @& xuét quy trinh, ma con cho phép tao ra
axit 4-pyrazol carboxylic dugc thé N tu do va dan xuit dugc hoat hoéa cia no,
trong d6 hop chét nay t5t hon 1 dugc thé & vi tri 3 va/hodc duge thé & vi tri 5,
vi du duoc thé & vi tri 3, dugc thé & vi trf 5 ho#ic duoc th 6vitri3 vas bang
céc phan tir thé khac nhau, va dic biét tét hon 1 dwoc thé & vi tri 5, nhung khong

duoc thé & vi tri 3.

Muc dich khac cia sang ché 14 @& xuét quy trinh, ma con cho phép tao ra
4-pyrazol amit dugc thé N, trong d6 gbc pyrazol t5t hon 12 duoc thé & vi tri 3
va/hoac dugc thé & vi tri 5, vi du dugc thé & vi trf 3, duoc thé & vi tri 5 ho#ic duoc
th ovitri3 vas béng cac phén tir thé khac nhau, va dic biét t6t hon 13 dugc thé

& vi tri 5, nhung khong duoc thé & vi tri 3.

Ngoai ra, muc dich cla sang ché 13 @ xuét din xuét axit 4-pyrazol car-
boxylic duoc thé N, vi du este hodc nitril, axit 4-pyrazol carboxylic dugc thé N
va dan xuit dugc hoat hoéa cia n6, ma frong mdi trudng hop co thé dugc thé &
vi tri 3 va/hodc dugc thé & vi tri 5, vi du dugc thé & vi tri 3, duoc thé & vitri 5
hodc dugc th Gvitri3vas béng cac phﬁn ttr thé khéc nhau, va tdt hon 13 duoc
thé & vi trf 5, nhung khong duoc thé & vitri 3. Cu thé, muc dich cla sang ché 1a
d@ xuit din xuit axit 4-pyrazol carboxylic dugc thé N, axit 4-pyrazol carboxylic
duoc thé N va din xuét dugc hoat hoa ctia nd, ma c6 cac phﬁn tir thé N dic hidu

va céc phin tir thé dic hidu & vi tri 5, nhung khong dugc thé & vi trf 3, vi hop
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chét pyrazol nhu vy la thich hop d2 didu ché hop chit 4-pyrazol N-(het)arylamit

véi hoat tinh diét loai gy hai ddc bi€t cao.

Céc muc dich néu trén dat dugc boi cac quy trinh va hop chit dugc md

t4 chi tiét trong cdc di€ém yéu cau bao ho va trong phan sau day.

Theo mot khia canh, sang ché d& cap dén didu ché hop chit pyrazol c6
cbng thirc V hodc mudi, chét déng phan 1ap thé, tautome hodc N-oxit clia né
R2
R R’
~I
RG%—N\ —
R5 N R3 (V)

bao gdm budc déng vong hop chét carbonyl chua no & vi tri o, duoc thé

hydrazon c6 cong thirc IV

R2
R* 0
—N R
R}— HN /
R®  (IV)

bang cach cho né phan tmg véi chét phan tmg chira nhém R®,

trong do

R! duoc chon tir H, halogen, CN, NOa, C1-Cio-alkyl, C»-Cio-alkenyl, Ca-
Cio-alkynyl, trong d6 cac nguyén tit C chua dugc thé, c6 thé duogc halogen hoa
mot ph?m hodc hoan toan hodc co thé duoc thé br?mg 1, 2, hoac 3 phﬁn tt thé
gidng nhau hogc khac nhau R*;

OR?, SR%, C(Y)ORS, S(O)mRY, S(O)mY'RY, NReRf, C(Y)NR®RY, heterox-
yelyl, hetaryl, Cs-Cio-xycloalkyl, C3-Cro-xycloalkenyl va aryl, trong do cac gbc
vong co thé chua dugc thé hodc duge thé bang 1, 2, 3, 4, hodc 5 phﬁn tr thé
gidng nhau hodc khéac nhau dugc chon tir cac gbc RY va R%

R2 dugc chon tir H, Ci-Cro-alkyl, Ca-Cio-alkenyl, C»-Cio-alkynyl, trong

do6 cac nguyén tit C co thé chua dugc thé, c6 thé dugc halogen héa mot phan
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hodc hoan toan hodc co thé duoc thé bing 1, 2, hodc 3 phén tr thé giéng nhau

hoic khac nhau R¥;

C(Y)OR®, C(Y)NRER?, heteroxyclyl, hetaryl, C3-Cio-xycloalkyl, C3-Cio-
xycloalkenyl va aryl, trong d6 cac gbc vong co thé chua dugc thé hodc c6 thé
duoc thé br?lng 1,2, 3, 4, hodc 5 ph'?m t thé giéng nhau hodc khac nhau dugc

chon tir cac goc RY va R*; va

R3 duoc chon tir H, halogen, CN, NO2, C1-Cio-alkyl, C2-Cio-alkenyl, Ca-
Cio-alkynyl, trong d6 cac nguyén tir C c6 thé chua duoc thé, c6 thé duge halogen
ho6a mot phén ho#c hoan toan hodc c6 thé duge thé bang 1, 2, hodc 3 phﬁn tr thé

gidng nhau hodc khac nhau R¥;

OR?, SR, C(Y)ORS, S(O)mRY, S(O)mY'RY, NRRY, C(Y)NRER", hetero-
xyclyl, hetaryl, C3-Cio-xycloalkyl, C3-Cio-xycloalkenyl va aryl, trong do6 cac gbe
vong c6 thé chua dugc thé hodc co thé duge thé bang 1, 2, 3, 4, hodc 5 phﬁn t

thé giéng nhau ho#c khéc nhau dugc chon tir cac géc RY vaR¥;
va trong do

R* va R5 doc 14p véi nhau dugce chon tir H, NO2, Ci-Cio-alkyl, C2-Cio-
alkenyl, C2-Cio-alkynyl, trong d6 cac nguyén tit C c6 thé chua dugc thé, c6 thé
dugc halogen hdéa mot phﬁn hodc hoan toan hodc co thé dugc thé br?lng 1, 2 hoac

3 phan tr thé gidng nhau hodc khac nhau R¥;

C1-Co-haloalkyl, C1-Cs-alkoxy-Ci-Cro-alkyl, trong d6 cac nguyén tir C
¢6 thé chua duoc thé, hoidc duogc thé mot phﬁn hodc hoan toan b%mg cac ph?ln t

thé giéng nhau hodc khac nhau R;

C(Y)OR®, C(Y)NRER?, C(Y)NRINRR, C;-Cs-alkylen-OR?, Ci-Cs-al-
kylen-CN, Ci-Cs-alkylen-C(Y)ORS, C1-Cs-alkylen-NR°Rf, C;-Cs-alkylen-
C(Y)NRER!, C;-Cs-alkylen-S(O)mRY, Ci-Cs-alkylen-S(O)wNRR', Ci-Cs-al-
kylen-NRINR°RY;

heteroxyclyl, Cs-Cio-xycloalkyl, C3-Cio-xycloalkenyl, hetaryl, aryl, het-
eroxyclyl-Ci-Cs-alkyl, C3-Cro-xycloalkyl-Ci-Cs-alkyl, C3-Cio-xycloalkenyl-Ci-
Cs-alkyl, hetaryl-C1-Cs-alkyl, aryl-Ci-Cs-alkyl, trong do6 cac gbc vong cb thé
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chua dugc thé hoic c6 thé dugc thé béng 1, 2, 3, 4, hodc 5 phﬁn tlr thé giéng
nhau hodc khac nhau RY;

cac nhém —D-E, trong do6

D 14 lién két truc tiép, Ci-Ce-alkylen, C>-Cg-alkenylen, hodc Co-Cs-al-
kynylen, cac mach cacbon nay c6 thé duge thé mot phan hoic hoan toan bang
R®, va

E 13 vong cacbon hodc di vong khong thom ¢6 tir 3 dén 12 canh, ma c6
thé chira 1, 2, 3, hodc 4 nguyén tit khac loai dugc chon tir N-RL O, va S, trong
d6 S c6 thé duge oxy hda, vong cacbon hodc di vong nay co thé duoc thé mot
phén hodc hoan toan béng R™;

va

cac nhom —A-SOw-G, trong do

A 1a Ci-Cg-alkylen, C,-Cg-alkenylen va Ca-Ce-alkynylen, trong d6 cac
nguyén ti C ¢6 thé chua dugc thé, hoic duoc thé mot phﬁn hodc hoan toan béng
RP, va

G 1a C1-Cs-haloalkyl hoic C3-Cs-xycloalkyl ma c6 thé dugc halogen hoa;

hodc

R* va R’ cling v6i nguyén tr cacbon ma chung gén vao tao thanh vong
cacbon hoic di vong khong thom c6 tir 3 dén 12 canh, di vong nay c6 thé chua
1, 2, 3, 4, ho#ic 5 nguyén tir khéc loai dugc chon tix N-Rl, O, va S, trong d6 S c6
thé dugc oxy hda, va vong cacbon hodc di vong ndy co thé dugc thé mot phén
ho#c hoan toan bang RJ;

va trong do

R® dugc chon tir H, CN, C;-Ce-floalkyl, Ci-Ce-alkyl, C»-Cs-alkenyl, Co-
Ce-alkynyl, C3-Ce-xycloalkyl, Cs-Cs-xycloalkyl-Ci-Co-alkyl, C3-Cg-xycloal-
kenyl, C3-Ce-xycloalkenyl-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-Ci-Cz-alkyl,
aryl, aryl-Ci-Cs-alkyl, hetaryl, hetaryl-Ci-Cz-alkyl, trong d6 cac mach cacbon
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hoic cac goc vong c6 thé chua dugc the, dugce thé mdt phan hodc hoan toan bang

cac phan tir thé giéng nhau hozc khac nhau R%;
OR?, SR?, NR°Rf, va
cac nhom c6 cong thire chung (i)

Y Y

A
v

R

@
va trong do

R?, R® ddc 14p voi nhau duge chon tir H, Ci-Cs-alkyl, Ci1-Cs-haloalkyl,
Cs-Ce-xycloalkyl, C3-Cg-xycloalkylmetyl, C3-Ce-haloxycloalkyl, Cs3-Cs-xyclo-
alkenyl, C3-Ce-xycloalkenylmetyl, C3-Ce-haloxycloalkenyl, C,-Cs-alkenyl, Co-
Cs-haloalkenyl, Ca-Cs-alkynyl, C1-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heter-
oxyclyl-Ci-Cs-alkyl, aryl, hetaryl, aryl-Ci-Cs-alkyl va hetaryl-Ci-C4-alkyl, trong
do6 cac gbc vong co thé chua dugc thé hoic c6 thé dugc thé bang 1, 2, 3, 4, hoic
5 phan tir thé ma, doc 1ap v6i nhau, duge chon tir halogen, CN, C(O)NHz, NO,
C1-Cys-alkyl, Ci-Cs-haloalkyl, C1-Cs-alkoxy va Ci-Cs-haloalkoxy;

R® dugc chon tir H, Ci-Cio-alkyl, Ci1-Cio-haloalkyl, C3-Cio-xycloalkyl,
C3-Cio-xycloalkylmetyl, C3-Cio-haloxycloalkyl, Cs-Ce-xycloalkenyl, C3-Ce-xy-
cloalkenylmetyl, C3-Cs-haloxycloalkenyl, C>-Cio-alkenyl, C»-Cio-haloalkenyl,
C»-C4-alkynyl, Ci1-Cs-alkoxy-Ci1-Cs-alkyl, heteroxyclyl, heteroxyclyl-C;-Cs-al-
kyl, aryl, hetaryl, aryl-Ci-Cs-alkyl va hetaryl-Ci-Cs-alkyl, trong d6 vong trong
sau géc néu sau cung co thé chua dugc thé hoac ¢6 thé dugc thé béng 1,2,3,4,
hoac 5 phén ttr thé ma, doc 1ap véi nhau, duge chon tir halogen, CN, C(O)NH,
NO,, C1-Ce-alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy va Ci-Cs-haloalkoxy; hodc

R°® cung v6i nhom C(Y)O tao thanh mubi [C(Y)OINRs" [C(Y)OI'Ma"
hodc [C(Y)O]%sMes2*, trong d6 M, 12 kim loai kiém va Mea 12 kim loai kiém thé,
va trong d6 cac phén tir thé R & nguyén tt nito doc 1ap v6i nhau dugce chon tir

H, C1-Cio-alkyl, phenyl va phenyl-Ci-Cs-alkyl;

-11-



29453

RY dugc chon tir Ci-Cs-alkoxy, Ci-Cqe-alkyl, Ci-Cs-haloalkyl, Cs-Ce-xy-
cloalkyl, Cs-Cg¢-xycloalkylmetyl, Cs-Ce-haloxycloalkyl, C3-Ce-xycloalkenyl,
C3-Ce-xycloalkenylmetyl, Cs-Ce-haloxycloalkenyl, Cz-Cs-alkenyl, Cr-Cy-
haloalkenyl, C2-Cs-alkynyl, C1-Ca-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxy-
clyl-C1-Cq-alkyl, aryl, hetaryl; aryl-C1-Cs-alkyl va hetaryl-C;-Cs-alkyl, trong d6
cac géc vong c6 thé chua dugc thé hodc c6 thé duoc thé bang 1, 2, 3, 4, hodc 5
phén tir thé doc 14p v6i nhau duge chon tir halogen, CN, C(O)NHz, NOs, Ci-Cs-
alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy va Ci-Cs-haloalkoxy;

Re, Rf doc 1ap v6i nhau dugce chon tir H, Ci-Cs-alkyl, C1-Cs-haloalkyl, Cs-
Ce-xycloalkyl, Cs-Cs-xycloalkylmetyl, C3-Cs-haloxycloalkyl, Cs3-Ce¢-xycloal-
kenyl, Cs-Cs-xycloalkenylmetyl, Cs-Ce-haloxycloalkenyl, C,-Cs-alkenyl, Ca-
Cs-haloalkenyl, C»-Cs-alkynyl, C1-Cs-alkoxy-Ci-Cas-alkyl, C1-Cy-alkylcarbonyl,
Ci-Cs-haloalkylcarbonyl, Ci-Cq-alkylsulfonyl, C1-Cs-haloalkylsulfonyl, heter-
oxyclyl, heteroxyclyl-Ci-Cs-alkyl, heteroxyclylcarbonyl, heteroxyclyl-Ci-Cs-
sulfonyl, aryl, arylcarbonyl, arylsulfonyl, hetaryl, hetarylcarbonyl, hetaryl-
sulfonyl, aryl-Ci-Cs-alkyl va hetaryl-Ci-Cs-alkyl, trong do6 cac gbc vong c6 thé
chua duoc thé hodc c6 thé dugc thé b%mg 1,2,3,4,hodc 5 phén tir thé ma, doc
18p v6i nhau, dugc chon tir halogen, CN, C(O)NHaz, NO2, C1-Cs-alkyl, C1-Cs-
haloalkyl, Ci-Cs-alkoxy va C1-Cs-haloalkoxy; hoac

R® va Rf ciing v6i nguyén tir N ma chung lién két véi tao thanh di vong
no hodc chua no c¢6 5 hodc 6 canh, ma c6 thé chtra nguyén tir khéc loai khac
dugc chon tir O, S va N 1am nguyén tr thanh phén vong va trong d6 di vong nay
¢6 thé chua duge thé holic c6 thé dugc thé bing 1,2, 3, 4, hoge 5 phén tir thé doc
14p v6i nhau dugc chon tir halogen, CN, C(O)NH2, NO», C1-Cs-alkyl, Ci-C4-
haloalkyl, Ci-Cs-alkoxy va Ci-Cs-haloalkoxy;

Re, R doc 1ap véi nhau duge chon tir H, C1-Cs-alkyl, Ci-Cs-haloalkyl,
Cs3-Ce-xycloalkyl, C3-Cs-haloxycloalkyl, C3-Ce-xycloalkenyl, C3-Cs-haloxyclo-
alkenyl, C»-Cs-alkenyl, Ca-Cs-haloalkenyl, C,-Cs-alkynyl, Ci-Cy-alkoxy-Ci-Cs-
alkyl, heteroxyclyl, heteroxyclyl-Ci-Cs-alkyl, aryl, hetaryl, aryl-Ci-Cs-alkyl va

hetaryl-Ci-C4-alkyl, trong d6 cac gbc vong c6 thé chua dugc thé hoic co thé
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duoc thé b%mg 1, 2, 3, 4, hoac 5 phﬁn ter thé doc 1ap v6i nhau duge chon tir
halogen, CN, C(O)NHa, NO2, C1-Cs-alkyl, Ci-Cs-haloalkyl, C1-Cs-alkoxy va Ci-
Cs-haloalkoxy;

Ri duoc chon tir H, Ci-Cs-alkyl, C1-Cs-haloalkyl, C;-Ce-xycloalkyl, Cs-
Cs-xycloalkylmetyl, C3-Cs-haloxycloalkyl, C3-Ce-xycloalkenyl, C3-Ce-xycloal-
kenylmetyl, C3-Cs-haloxycloalkenyl, C2>-Cs-alkenyl, C,-Cs-haloalkenyl, Cz-Cs-
alkynyl, C1-Cs-alkoxy-Ci-Cs-alkyl, aryl, aryl-C1-Cs-alkyl, trong do vong aryl ¢o
thé chua duoc thé holic ¢6 thé duge thé bing 1, 2, 3, 4, hodc 5 phan tir thé doc
14p v6i nhau duge chon tir halogen, CN, C(O)NHa, NO», C1-Cs-alkyl, C1-Cy4-
haloalkyl, Ci-Cs-alkoxy va Ci-Cs-haloalkoxy;

RJ 13 halogen, OH, CN, C(O)NHz, NO», C1-Cio-alkyl, C1-Cro-haloalkyl,
C1-Cro-alkoxy, Ci-Cio-haloalkoxy, benzyloxy, S(0O)mRK, C3-Cs-xycloalkyl, hodc
di vong co6 tir 3 dén 6 canh, ma c6 thé chtra 1 hodc 2 nguyén tir khac loai duoc
chon tir N-R,, O, va S, trong d6 S c6 thé duoc oxy hoéa, cdc nhém RJ ndy chua
duoc thé hodc duogc thé mot phé‘m hodc hoan toan béng R™ va trong d6 hai nhom
Ri dugc ndi voi ciing nguyén ti vong hodc cac nguyén tir vong lién k& c6 thé
cing nhau tao thanh vong cacbon hogc di vong ¢4 tir 3 dén 6 canh, di vong nay
¢6 thé chtra 1 hodc 2 nguyén tir khéac loai dugc chon tur N-Rl, O, va S, trong do
S ¢6 thé dugc oxy hda, cac vong nay co thé duogc thé mot phén hodc hoan toan
bing céc gbc R™;

R¥ 13 H, C1-C4-alkyl, C1-Cs-haloalkyl, hodic C3-Ce-xycloalkyl, vong nay
¢6 thé dugc thé mot phén hoic hoan toan bang R;

R! 14 H, halogen, Ci-Cs-alkyl, Ci-Cs-haloalkyl, C1-Cs-alkylcarbonyl,
hoic Ci-Cs-alkoxycarbonyl;

R™ 13 halogen, OH, CN, C(O)NH2, NO, C1-Cs-alkyl, C1-Cs-haloalkyl,
C3-Ce-xycloalkyl, C1-Cs-alkoxy, Ci-Cs-haloalkoxy, hodc S(O)mRK;

R® 1a halogen, CN, C(Y)OR®, C(O)NH2, NOg, Ci1-Cr-alkyl, Ci1-Cs-
haloalkyl, C>-Ce-alkenyl, C2-Ce-alkynyl, C3-Ce-xycloalkyl, C3-Cg-xycloalkenyl,
C1-Cs-alkoxy, Ci-Cgs-haloalkoxy, C1-C4-alkoxy-Ci-Cy-alkyl, Ci-Cs-alkyliden,
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hodc S(O)mR®, hai nhém 1ién k& R® cling véi cdc nguyén tt ma chung lién két
véi ¢6 thé tao thanh vong cacbon hodc di vong c6 tir 3 dén 8 canh, ma co thé
chtra 1, 2, 3, hodc 4 nguyén tir khac loai dugc chon tir N-RL O, va S, trong d6 S
¢6 thé dugc oxy héa, cic gbc R® vong nay c6 thé dugc thé bing halogen, R°,

hoic RY;

R° 1a H, C;1-Cs-alkyl, Ci-Cs-haloalkyl, Cs-Cg-xycloalkyl, hodc Ci-Ca-
alkoxy;

RP 14 halogen, CN, C(O)NHz, NO», Ci-Cz-alkyl, Ci-Cz-haloalkyl, Cs-Cs-
xycloalkyl, C1-Cs-alkoxy, hodc Ci-Cs-haloalkoxy, hodc hai nhom RP c6 thé cling
nhau tao thanh vong cacbon hoéc di vong co tir 3 dén 6 canh, di vong ndy chira
1 ho#ic 2 nguyén tr khéc loai dugc chon tur N-RL O, va S, trong d6 S ¢6 thé duoc
oxy héa, vong cacbon hodc di vong nay chua dugc thé hodc dugc thé mot phan

ho#c hoan toan bdi cac nhém RY;

RY 13 halogen, CN, C(O)NHz, NO2, Ci-Cs-alkyl, C1-Cs-haloalkyl, C3-Ce-
xycloalkyl, C1-Cs-alkoxy, hodc Ci-Cs-haloalkoxy:;

R’ va R® doc 1ap v6i nhau dugc chon tir R®, hogc®!, va NRER™;

R°! 1a C1-Cro-alkyl, Ci-Cro-haloalkyl, C3-Cio-xycloalkyl, C3-Cio-xycloal-
kylmetyl, C3-Cio-haloxycloalkyl, Cs-Ce-xycloalkenyl, C3-Cs-xycloalkenylme-
tyl, Cs-Ce-haloxycloalkenyl, C>-Cio-alkenyl, C»-Cio-haloalkenyl, C2-Cq-alkynyl,
C1-Cy-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-Ci-Cs-alkyl, aryl, hetaryl,
aryl-C1-Cs-alkyl hogc hetaryl-Ci-Cs-alkyl, trong d6 vong trong sau gbc néu sau
cung cé thé chua dugc thé hoic ¢6 thé duoc thé béng 1,2,3,4 phén t thé ma,
ddc 1ap véi nhau, dugc chon tr halogen, CN, C(O)NH2, NO2, C1-Cy-alkyl, Ci-
Cs-haloalkyl, Ci-Cs-alkoxy hodc Ci-Cs-haloalkoxy;

Rt 1a H hoic R?

R* 1a halogen, CN, C(Y)OR®, C(Y)NRER", NO,, Ci-Cs-alkyl, Ci-Cs-
haloalkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, S(O)mRY, S(O)mNR°R!, Ci-Cs-al-
kylen-NHC(O)OR®, Ci-Cio-alkylcarbonyl, C1-Cs-haloalkylcarbonyl, Ci-Ca-
alkoxycarbonyl, C1-Cs-haloalkoxycarbonyl, C3-Ce-xycloalkyl, heteroxyclyl c6
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tir 5 dén 7 canh, hetaryl c6 5 hodc 6 canh, aryl, C3-Ce-xycloalkoxy, heteroxy-
clyloxy c6 tu 3 dén 6 canh, hoic aryloxy, trong d6 cac gbc vong c6 thé chua

duoc thé hoic ¢6 thé dugc thé bﬁng 1,2,3,4,hodc 5 géc RY; va

RY duoc chon tir halogen, CN, C(Y)OR®, C(Y)NRER", NO,, C;-Cs-alkyl,
C1-Cs-haloalkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, benzyloxymetyl, S(O)mRY,
S(0)mNRER, Ci-Cy-alkylcarbonyl, C1-Cs-haloalkylcarbonyl, Ci-Cs-alkoxycar-
bonyl, C1-Cs-haloalkoxycarbonyl, Cs3-Ce-xycloalkyl, Cs-Ce-haloxycloalkyl, C»-
Cs-alkenyl, C2-Cs-haloalkenyl, C>-Cs-alkynyl va Ci-Cs-alkoxy-Ci-Ca-alkyl;

va trong do

Y 1a O hoidcS;

Y! 140, S, hoic N-R'%;

R!2 1a H, C1-Cro-alkyl, C3-Cio-xycloalkyl, aryl, hodc hetaryl; va
m bing 0, 1 hoic 2.

Tét hon 13, cong thire IV duge hidu 12 khong chi bao gdm céc hop chét
nhu viy, ma con bao gdm céc mudi, chit ddng phan lap thé, tautome hozc N-

oxit ctia cac hop chét c6 cong thirc IV.

Quy trinh nhu dugc dinh nghia trén day 12 thich hop @ tao ra nhiéu hop
chét pyrazol dugc thé N c6 cong thirc V khac nhau, ma c6 thé dugc chuyén hoa

tiép dé tao ra thubc diét loai gay hai c6 ngudn gdc tlr pyrazol.

Ngoai ra, da bét ngd phét hién ra rang quy trinh ndy 1a thich hop dé didu
ché mét cach chon loc ving nhidu hop chét pyrazol dugc thé N khac nhau, ma
duoc thé & vi tri 3 hodc duoc thé & vi tri 5 hodic dugc thé béng cac phﬁn tt thé
khic nhau ¢ vitri 3 va 5. Cu thé, kiéu thé cua hop chét c6 cong thirc IV dinh
trude kiéu thé ctia hop chit pyrazol dugce thé N thu dugc, vi vy van dé vé tinh
chon loc vung c6 thé hoan toan tranh duoc. Hop chét c6 cong thirc IV ¢6 thé
duoc chon nhu viy, sao cho nhiéu ph?m tir thé khéc nhau & vi tri 3 va/hodc 5
ciing nhu & vi tri 4 cta hop chét pyrazol dugc th& N ¢6 thé thu dugc. Trong
trudomg hop nay, cling di phat hién ra rang din xuit axit 4-pyrazol carboxylic

duoc thé N, ma dugce thé & vi tri 3 hogc dugce thé & vi tri 5 hodc dugc thé bang
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cac phén t thé khac nhau ¢ vitri3 va s, co thé thu dugc mot cach chon loc ving

bdi quy trinh theo sang ché.

Quy trinh ndy tao ra hop chét pyrazol dugc thé N ¢6 cbng thirc V véi hiéu

suét cao dya trén lwong hop chit c6 cong thic IV.

Ngoai ra, uu diém cua quy trinh 13 hop chét c¢6 cong thirc IV ¢6 thé thu
dugc tir nguyén licu ban dAu c6 sn mot cach dé& dang va ré tién. Cu thé, c6 loi
néu hop chét c6 cong thirc IV ¢6 thé thu duoc biang cach cho hop chét carbonyl
chua no & vi trf a,p ¢ cong thire IT1, chira nhém roi chuyén & vi tri B, phan Umg
v&i hydrazon hop chét c6 cong thic II, trong d6 hop chét carbonyl chua no & vi
tri a, c6 cong thirc IIT 1a co san dé dang trén thi truong hodc bing cac phuong
phap da biét trong linh vuc k§ thuét nay, va hop chét hydrazon c6 cong thirc IT
c6 thé thu duge mot cach dé dang bang cach cho hop chét carbonyl c6 cong thirc
I c6 san trén thi trudng phan Gmg véi hydrazin. Diéu nay s& dugc chi ra chi tiét
hon duéi diy. Bang cach thay d6i hop chét carbonyl c6 cong thic I va hop chét
carbonyl chua no & vi tri a,p c6 cong thic III, nhiéu hop chét c6 cong thuc II,

IV va V khac nhau c6 thé thu dugc d& dang nhu vay.

Ngoai ra, hop chét c6 cong thitc V ¢6 duge chuyén héa tiép thanh thude
diét loai gy hai c6 ngudn gbc tir pyrazol. Vi dy, néu hop chét pyrazol c6 cong
thirc V 13 hop chit pyrazol c6 cong thitc Va hodc Vb véi este hodc nhém xyano
& vi tri 4, hop chét nay c6 thé dugc chuyén hoa mot cach d€ dang thanh hop chét
axit 4-pyrazol carboxylic twong (ng c6 cong thirc V. Theo cch khac, hop chét
axit 4-pyrazol carboxylic c6 cong thirc Ve nay co6 thé thu duoc truc tiép tir hop
chét c6 cong thirc IV thich hgp. Tt hop chit axit 4-pyrazol carboxylic ¢ cong
thirc Ve, dan xuit axit 4-pyrazol carboxylic dugc hoat héa cé cong thirc VI ¢co
thé thu dugc bang cac quy trinh hoat hoa chuin. Sau d6, hop chit cé cong thirc
VI ¢6 thé dugc chuyén héa thanh hep chét 4-pyrazol N-(het)arylamit c6 cong
thitc VIII, hop chét ndy c6 thé 1a thubc diét loai gay hai c6 hoat tinh cao.

Xét dén cac van dé trén day, mot sb phuong an dugc uu tién nhét dinh
cta sang ché @& cap dén quy trinh, trong d6 hop chét carbonyl chua no & vi tri

a,p dugce thé hydrazon c6 cong thiuc IV
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RZ
R* O
—N R!
RS HN %4
R Iv)

dugc didu ché bang cach cho hop chét carbonyl chua no & vi tri a,p c6

cong thirc 111

R2

RS (11T

phan Gng v6i hop chét hydrazon c6 cdng thirc II

R4
=N

R®  NH, (1)

trong do

X 12 nhém rdi chuyén

va R R2 R3, R*va R’ la nhu dugc dinh nghia trén déy.

Ngoai ra, mot s6 phuong 4n nhét dinh dugc wu tién hon cia sang ché @&
cap dén quy trinh, trong d6 hop chét hydrazon c6 cong thic II trén day duge

didu ché bang cach cho hop chét carbonyl c6 cong thuc I

R4
=0
R? @
phan (ng v6i hydrazin hodc mudi ctia no,
trong d6 R* va R® 12 nhu dugc dinh nghia trén déy.
Tét hon 13, céc cong thirc I, IL, I1I va IV dugc hiéu la khong chi bao gdm
hop chit nhu vy, ma con bao gdm cac mubi, chit ddng phan 1ap thé, tautome

hoic N-oxit ctia cac hgp chat nay. Tuy nhién, N-oxit tat nhién chi c6 thé co, néu

nguyén ti nito ¢6 mét trong hop chét.
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Xét dén céc van dé trén diy, mot s6 phuong 4n dugc tién nhit dinh cua
sang ché con d& cap dén quy trinh, trong d6 hop chét c6 cong thie V 1a hop chét
c6 cong thirc Va hodc Vb

RZ 0O R2
R4 R4 CN
RE %—N% OR° RS _;_ N>j
5 N~ 5 N

va trong d6 hop chét c6 cong thitc Va hodc Vb nay duoc chuyén héa

thanh hop chét c6 cong thic Ve
RZ O
R4
re>—N ] O
R5 N R3 (VC),
trong d6 R2 R, R R’ va R® 1a nhu dugc dinh nghia trén déy,
va trong d6 R trong cong thirc Va la Ci-Cs-alkyl hodc aryl-Cq-Cs-alkyl.

T4t hon 13, cac cong thic Va, Vb va Ve duoc hiéu 12 khong chi bao gbdm
hop chét nhu vay, ma con bao gdm céc mudi, chit dong phan 13p thé, tautome
ho#c N-oxit cia cac hop chét nay.

Ngoai ra, mot s6 phuong 4n dugc tién nhét dinh cua séng ché dé cap dén
quy trinh, trong d6 hop chét c6 cong thirc Ve duge chuyén hoéa thanh hop chét

¢6 cong thirc VI

RZ (0]
R* ~ 1
R5 N R3 (VI)
trong d6 X! 1a nhém roi chuyén, va trong d6 R2, R3, R, R® va R® la nhu
dugce dinh nghia trén day.

Déi v6i X!, luu ¥ ring X! ¢6 thé 1a nhom roi chuyén bt ky, tot hon 1a

nhém roi chuyén, ma thich hop cho phan ting lién hop amit.

Vidy, X' co thé 12 nhom roi chuyén, ma duoc dua trén chét phan ting lién

hop peptit. Chét phan tmg lién hop peptit thich hgp duge md ta bdi Han et al.
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trong Tetrahedron 60 (2004) 2447-2467. Lién quan dén didu nay, N,N’-bis(2-
ox0-3-oxazolidinyl)-phosphinic clorua (BOP-Cl) va O-(7-azabenzotriazol-1-
y1)-1,1,3,3-tetrametyluroni hexaflophosphat (HATU) dugc uu tién theo sang

7
A

ché.

Ngoai ra, X! ¢6 thé 12 nhém roi chuyén dugc chon tir este hoat tinh, azit

va halogen.

Tét hon 13, X! duge chon tir halogen, N3, p-nitrophenoxy, va pentaflophe-

noxy, va dac biét tdt hon 13 halogen, nhu CI.

Tét hon 13, cong thuc VI lai dugce hiéu 13 khong chi bao gdm hop chét
nhu vay, ma con bao gém cac mubi, chét déng phén lap thé, tautome hodc N-
oxit cia cac hop chat nay.

Ngoai ra, mot s6 phuong 4n nhét dinh duoc wu tién hon cua sang ché aé
cap dén quy trinh, trong d6 hop chét c6 cong thirc VI trén day duoc chuyén hoa
thanh hop chit c6 cong thie VIII

RPZ
RP1
=
\ RZ (0] ﬁ
R S A
N
6 1
RR5> N\N/ RN RPO
R (VIID)

bang cach cho né phan tng véi hop chét c6 cong thirc VII

RPZ

P1
R | \l;J
H\N N

é1 N RP3 (VII)

trong d6 R, R3, R*, R® va R® 1a nhu duoc dinh nghia trén day, va trong
do

U 1aN hoic CRY,;

RP!L, RP2, R3, va RY doc lap v6i nhau dwoc chon tir H, halogen, C1-Cs-
alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, C1-Cs-haloalkoxy, Ci-Cs-alkylthio, Ci-
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Cs-haloalkylthio, Ci-Cs-alkylsulfinyl, Ci-Cs-haloalkylsulfinyl, Ci-Cs-alkyl-
sulfonyl, Ci-Cs-haloalkylsulfonyl, C3-Ce-xycloalkyl, Cs-Ce-haloxycloalkyl, Co-
Cs-alkenyl, C2-Cs-haloalkenyl, C2-Cs-alkynyl va Ci-Cs-alkoxy-Ci-Ca-alkyl; va

RN1a H, CN, Ci-Cio-alkyl, Ci-Cro-haloalkyl, C3-Cio-xycloalkyl, C3-Cio-
haloxycloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, C2-Cio-alkenyl, C2-Cio-haloalkenyl,
C»-Cio-alkynyl, Cs-Cio-haloalkynyl, Ci-Cs-alkylen-CN, hodc?, Ci-Cs-alkylen-
OR%, C(Y)R®, Ci-Cs-alkylen-C(Y)R®, C(Y)ORS, C;-Cs-alkylen-C(Y)ORS,
S(O)%RY, NRCRY, Ci-Cs-alkylen-NR°R’, C(Y)NRERY, Ci-Cs-alkylen-C(Y)NRER",
S(0)uNRRf, C(Y)NRINR°Rf, C;-Cs-alkylen-S(O)R?, Ci-Cs-alkylen-S(O)m-
NR°Rf, Ci-Cs-alkylen-C(Y)NRINR®RY, aryl, heteroxyclyl, hetaryl, aryl-Ci-Cs-
alkyl, C3-Cio-xycloalkyl-Ci-Cs-alkyl, heteroxyclyl-Ci-Cs-alkyl hodc hetaryl-Ci-
Cs-alkyl, trong do cac gbc vong ¢ thé chua dugc thé hoic c6 thé dugc thé bang
1,2, 3, 4, hodc 5 phén t thé giéng nhau hodc khac nhau dugc chon tir cac géc
RYvaRX.

Tét hon 14, céc cong thire VI va VIII lai dugc hidu 12 khong chi bao gdm
hop chét nhu vy, ma con bao gdm cac mudi, chit ddong phan 1ap thé, tautome

hodc N-oxit cta cac hop chét nay.

Theo khia canh khéc, sang ché d& cap dén hop chét c6 cong thirc Va hodc

mudi, chét déng phén 1ap thé, tautome ho#c N-oxit cia n6

R2 (@]
R* c
RN ] OR
5 ‘N=
R N R3 (Va)

trong d6

R2 13 CH3, R; 1a H, R* 1a CH(CH3),, R® 1a CH3 va R 12 H; hodc
R2 13 CHs, R; 1a H, R* 1a CHFCH3, R® 1a CH; va R° 1a H; hodc

R2 13 CH3, Rs 1a H, R* 1a 1-CN-cC3Hs, R’ 1a CHs va R 1a H; hodc

R2 13 CHs, R3 1a H, R* 13 1-C(O)NH2-cC3Ha, R° 12 CH3 va R® 12 H; hoac
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R? 13 CH3, R3 13 H, R* va R3 cung nhau 1a CH,CH>CF.CH>CHa, va RS 1a

va trong do

R¢ 13 C1-Cq-alkyl hoic aryl-C1-Cs-alkyl, hodc trong d6 R® cing v6i nhoém
C(0)O tao thanh mubi [C(O)O] NR4*, [C(O)OIM." hodc [C(O)O]¥2Mca?*, trong
d6 M, 1 kim loai kidm v Mea 12 kim loai ki®m thé; va trong d6 cac phéan tir thé
R & nguyén tt nito doc 14p v6i nhau dugc chon tir H, Ci1-Cio-alkyl, phenyl va
phenyl-Ci-Cs-alkyl.

Theo khia canh khéc, sang ché dé cap dén hop chét c6 cong thirc Vb hodc

mudi, chit ddng phan 1ap thé, tautome ho#ic N-oxit ctia no

RZ

R4 ~ CN
RO—N

R5 N R3 (Vb)
trong do
R2 13 CHs, Rs 1a H, R* 1a CH(CH3)2, R’ 1a CH; va R® 1a H; hodc
R2 14 CH3, R; 1a H, R* 1a CHFCH3, R® 1a CHz va R® 1a H; hodc
R2 13 CH3, Rs 14 H, R* 1a 1-CN-cC;Hs, R® 1a CHs va R® 12 H; hodc
R2 13 CH3, Rs 1a H, R* 12 1-C(O)NH2-cC3Hy, R 1a CH3 va R® 1a H; hodc

R2 1a CHs, R3 1a H, R* va R’ cing nhau 1a CH,CH,CF,CH,CH,, vaR% 1a

Hop chit c6 cong thirc Va va Vb dai dién cho cac tién chit dbi véi axit
4-pyrazol carboxylic dugc thé N Ve, céc tién chit nay ban than né 1a cic cong
cu phan Gng da nang d8 didu ché mot s6 hop chat 4-pyrazol N-(het)arylamit nhét
dinh ¢6 céng thue VIII, 14 thubc diét loai gy hai c6 hoat tinh cao.

Do d6, theo khia canh khac, sang ché d& cap dén hop chét c6 cong thic

Vc hoac mudbi, chét déng phén lap thé, tautome hodc N-oxit ciia nd
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2 O
R?g_N\)i(lkOH
R® NTRR3 (ve)
trong do
R2 1a CHs, R3 13 H, R* 1a CH(CHa)a, R5 1a CH; va R% 1a H; hodc
R2 13 CHs, R3 13 H, R* 1a CHFCH3, R5 1a CH; va R® 1a H; hoic
R2?1a CHs, R3 1a H, R*1a 1-CN-cC3Hg, R’ 1a CH; va R® 1a H; hodc
R2? 13 CHs, R;3 1a H, R*1a 1-C(O)NH2-cCsHa, R’ 12 CH; va R® 1a H; hodc

R2 13 CHs, R3 1a H, R* va R® cung nhau 1a CHCH>CF>CH>CHa, va Ré1a

Hop chét axit 4-pyrazol carboxylic c6 cong thirc Ve co thé duoc hoat héa

mot cach d& dang cho phéan ing amit héa tiép theo dé tao ra hop chat 4-pyrazol

N-(het)arylamit c6 cong thirc VIIL

Do do, theo khia canh khéc, sang ché @& cap dén hop chét c6 cong thitc

VI hoidc mudi, chét déng phéan 1ap thé, tautome hodc N-oxit clia n6

R2 0]
R4
RG%—N)iHL)G
5 N=

trong do

R2 13 CHs, R; 12 H, R* 1a CH(CH3),, R® 1a CHs va R® 1a H; hodc

R2 13 CHs, Rs 1a H, R* 1a CHFCH3, R’ 1a CH; va R® 1a H; hodc

R2 14 CH3, Rs 1a H, R* 1a 1-CN-cC3Hs, RS 12 CHs va R 1a H; hodc

R2 13 CHs, Rs 1a H, R 1 1-C(O)NH2-cC3Hq, R® 12 CH3 va R® 14 H; hodc

R2 13 CH3, Rs 12 H, R* va R’ cing nhau 12 CH.CHCF2CH2CHa, va RS 14

va trong do
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X! 1a nhom roi chuyén, tét hon 13 dugc chon tir halogen, N3, p-nitro-

phenoxy, va pentaflophenoxy, va dac biét t6t hon 1a CL.

Hop chét ¢6 cong thirc VI dai dién cho loai dugc hoat héa, ma ¢ thé
duoc tao thanh in situ hodc dugc tach riéng sau su hoat hoéa hop chét axit 4-
pyrazol carboxylic ¢6 cdng thirc Ve, va co thé dugc chuyén hoa mét cach dé
dang thanh hgp chét 4-pyrazol N-(het)arylamit c6 cong thirc VIII bang cach cho
chiing phan tng v6i N-(het)arylamin thich hgp.

Cac phuong an khac cua sang ché c6 thé dugc tim thdy trong cic diém
yéu cau bao ho, phan mo ta va cac vi du. Cén phai hiéu rang c4c dau hiéu dé cap
trén day va cac dAu hiéu van dugc minh hoa dudi day cua dbi twong ciia sang
ché ¢6 thé duoc ap dung khong chi trong t6 hop dd néu tuong tng ma con trong

cac t6 hop khac ma khong di tréch khoi pham vi cia sang ché.
M3 ta chi tiét sang ché
Trong ban mo ta sang ché nay, cac thuat ngit dugc sit dung mot cach khai

quét duge dinh nghia nhu sau:

Thuét ngit “(cac) hop chét theo sang ché” trong trudng hop cla hop chat
¢6 cong thue I, IL, IIL IV, V, Va, Vb, Ve, VI, VII va VIII bao gém(céc) hop chét
nhu duge dinh nghia trong ban md ta nay cling nhu chét déng phén 1ap thé, mubi,
tautome hozc N-oxit ciia n6. Thuét ngtt “(cac) hop chit theo sang ché” dugc hiéu

13 tuong duong véi thuat ngit “(cac) hop cht theo sang ché”.

N-oxit ciia hop chét theo sang ché chi c6 thé thu duoc, néu cac hop chét
ndy chira nguyén tr nito, ma co thé duoc oxy hoéa. Diéu nay chu yéu 13 truong
hop d6i véi hop chét ¢6 cong thic IL, IV, V, Va, Vb, Ve, VI, VII va VIIL, nhung
khong nhét thiét 13 truong hop d6i voi hop chit c6 cong thire I va II1. Do do,
thuét ngtt “(cac) hop chit theo sang ché” sé& chi bao gbm cac chét ddng phan 13p
thé, mubi va tautome cta hop chét c6 cong thic I va I11, néu cac hop chit nay
khong chtra phan ttr thé nito, diéu nay s& cho phép tao thanh N-oxit. N-oxit co
thé duoc diéu ché chii yéu béi cac phuong phap chuén, vi du bing phuong phap

duoc mo ta trong Journal of Organometallic Chemistry 1989, 370, 17-31. Tuy
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nhién, dugc vu tién theo sang ché néu hop chit trung gian I, I, III va IV trong
quy trinh didu ché hop chit c6 cong thirc V khong c6 mit & dang N-oxit. Ngoai
ra, néu mong muébn chuyén héa hop chét c6 cong thirc Va hodc Vb thanh hop
chét c6 cong thirc Ve, hodc chuyén hoéa hop chét c6 cong thirc Ve thanh hgp chit
c6 cong thic VI, hodc chuyén héa hop chét c6 cong thirc VI thanh hgp chét ¢
cong thirc VIII, cling uvu ti€n néu hop chat khong c6 mit & dang N-oxit. Mat
khéc, trong mot sb diéu kién phan g nhét dinh, khong thé tranh dugc viéc N-

oxit duge tao thanh it nhat mét cach trung gian.

Chét ddng phan 1ap thé cua hop chét c6 cong thuc L, I, I, IV, V, Va,
Vb, Ve, VI, VII va VIII s& c6 mit, néu hop chét chira mdt hogc nhiéu tim khong
d6i xtmg trong cac phén tir thé. Trong trudng hop nay, cac hop chét s& c6 mit &
dang céc chét ddng phan d6i anh hodc cac chit ddng phan khong d6i quang khac
nhau, néu nhiéu hon mot tAm khong dbi xtng c6 mat. Hop chét theo sang ché
bao gdm moi chét ddng phan 1ap thé c6 thé c6, tirc 1a cac chat ddng phan d6i anh
hoic cac chit ddng phan khong dbi quang riéng 1é, cling nhu hdn hop ctia nd.
Déi v6i hop chét c6 cong thirc V, luu y ring tdm khong dbi xtmg cling c6 mit
trong cong thirc chung, néu cac phan tir thé R*, R® va RS 1a khic nhau. Tam
khong déi xtmg di néu méi dugc tao thanh, khi hop chét c6 cong thire V duoc
didu ché tir hop chét c6 cong thirc IV. Cu thé, nguyén tir cacbon dugc lai sp?, ma
cac phan tir thé R* va R® duge gén vao do trong chit c6 cong thuc IV, c6 thé
duoc thn cong boi chét phan tng chira nhém R tir hai phia, sao cho chii yéu hai
cAu hinh c6 thé thu duoc & nguyén tir cacbon dugc lai sp? thu duge. Hai chit
ddng phan 1ap thé c6 thé c6 clia hop chat c6 cong thirc V, V:SI-A va V:SI-B, ma

¢6 thé thu dugc theo quy trinh theo séng ché, duoc mo ta duéi day.

2 RZ
R R’ R* R’
S e (
R NR O (visa) RN R (ViSIB)

Céc chét ddng phan 1ap thé tuong tu cling c6 thé c6 dbi voi hop chét co
cdng thirc Va, Vb, Ve, VI va VIIIL Do do, néu céc phan tir thé R*, R® va R® 13

khéc nhau, sao cho tim khong dbi x(rng c6 mat, cac cong thirc chung V, Va, Vb,
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Ve, VI va VIII nhu duge sit dung trong ban mé ta nay trong mdi trudng hop
duoc dy dinh bao gdm hai chét dbng phan lap thé twong tu v6i hai chét dong
phan 1ap thé nhu dugc md ta trén ddy. DE cho rd rang, khong phan biét hai chét
dbng phan 1ap thé ¢6 cong thirc chung V, Va, Vb, Ve, VI va VIII trong toan bd
ban md ta ndy. Thay vao d6, nhém —CR*R°R® dugc md ta ma khong c6 chi din
bt ky lién quan dén cAu tric khong gian ba chiéu, nhung cin phai hiéu ring cac
cong thirc chung V, Va, Vb, V¢, VI va VIII trong mdi trudmg hgp bao gbm ca
hai chit ddng phan 18p thé c6 thé c6, néu nhém —CR*RR 1 khong dbi ximg do

céc nghia khac nhau ciia R%, R® va R®.

Céc chét ddng phan hinh hoc cta hop chét theo sang ché thuong c6 thé
6, néu hop chét nay chura it nhit mét lién két doi cacbon-cacbon hodc cacbon-
nito vi cac chat ddng phan E va Z cua hop chét nay khi d6 c6 thé c6 mit. Hop
chét theo sang ché bao gbm moi chét ddng phan hinh hoc ¢6 thé co, tirc 1a cac
chét ddng phan E hodc Z riéng 1¢ ciing nhu hdn hgp ctia né. Déi v6i hop chat co
cong thie I, I va IV, luu y rang lién két doi cacbon-cacbon va/hodc lién két
ddi cacbon-nito dd c6 mit trong cong thirc chung. Nhu trong mdi trudng hop ca
chit dong phan E va Z dugc du dinh bao gbm, céc cong thirc chung dugc mo ta
bang cac dudng lugn song dbi vé6i cac phan tir thé, ma bidu thi ring hai phan tir
thé & mot nguyén tit cacbon dugc lai hoa sp? c6 thé c6 mat & mdi vi tri. Céc chét
ddng phan E va Z ¢6 thé c6 dbi v6i hop chét c6 cong thire IT (tirc 1a II:GI-A! va
I1:GI-BY), III (tirc 1a MI1:GI-A? va III:GI-Bz) va IV (tac 1a IV:GI-A'A?, TV:GI-
B'A2, IV:GI-A'B? va IV:GI-B!B?) dugc m6 ta dudi day.

R4>_ R5>_

—N —N

R®  NH;  (ILGI-A)) R®  NH, (II:GI-BY)
R2 R?

0 1 0 1

« / R . / R
R3 (II1:GI-A%) X (II1:GI-B)
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R2 R2
R* O 1 RS O
—N R —N R!
RS HN 1 R* HN 1
R® (IV:GI-AlA?) R® (IV:GI-B'A?)
R2 R2
o} o}
R1 1
R3 7 R3 1 A
HN—N HN—N
\>_R4 \>_R5
R® (IV:GI-A'B?) R* (IV:GI-B!B?)

Do d6, néu cac chit déng phan E va Z c6 thé co, cac cong thirc chung II,
III va IV nhu duoc st dung trong ban mo ta nay trong mdi truong hop dugc du
dinh bao gém tAt ca cac chit déng phén hinh hoc nhu dwgc mo ta trén day, dugc
biéu thi boi cac dudng lugn song dbi v6i cac phan ti thé trong cac cong thirc

chung nay.

Tautome cta hgp chét c6 cong thie I, IL, I, IV, V, Va, Vb, V¢, VI, VII
va VIII bao gdm keto-enol tautome, imin-enamin tautome, amit-axit imidic tau-
tome va cac tautome twong tu. Hién tugng tautome nay cd thé xay ra, vi dy, ab6i
véi che cong thire chung I, I, 111, TV va VIII (néu R™ 1a H). Tuy thudc vao cac
phﬁn ttr thé, ma duge dinh nghia cho hop chét c6 cong thic L, I1, IT1, IV, V, Va,
Vb, Ve, VI, VII va VIII, cac tautome khac nira c6 thé dugc tao thanh. Hop chét

theo sang ché bao gdbm moi tautome co the co.

Tuy thudc vao do axit hodc do bazo cling nhu cac diéu kién phéan ng,
hop chét c6 cong thue I, IL I, IV, V, Va, Vb, Ve, VI, VIl va VIII c6 thé c6 mat
& dang mudi. Mubi nay thuong thu duge bang cach cho hop chét phan tng véi
axit, néu hop chét nay c6 do chirc bazo nhu amin, hogc bang céach cho hgp chét
phan tng véi bazo, néu hop chét niy c6 do chirc axit nhur nhom axit carboxylic.
Vi dy, hop chét c6 cong thitc Vb bao gdm mudi ctia axit 4-pyrazol carboxylic,
trong d6 cation co ngudn gbc tir bazo, axit 4-pyrazol carboxylic dugc phan ing
véi bazo ndy dé tao ra anion carboxylat. Néu nhém axit carboxylic COOH c6
mit & dang carboxylat, anion nay co thé dugc d& cap dén 1a [C(O)O], trong d6

dién tich Am thuong dugc chuyén vi trén hai nguyén tir oxy ctia nhém carboxylat.
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Mt khac, dién tich cation clia cation amoni, ma c6 thé dugc tao thanh tir nh6ém

amino trong sy c6 mit cla axit, thuong khong dugc chuyén vi.

Cation, c6 ngudn gbc tir bazo, ma hop chét theo sang ché dugc phan ung
véi, 13, vi du, céc cation kim loai kidm M,", cation kim loai kiém thd Mea2" hoic
cation amoni NR4*, trong d6 kim loai kidém tét hon 14 natri, kali hodc lithi va
cation kim loai kiém thd t&t hon 13 magie hodc canxi, va trong d6 cac phan tir
th& R cia cation amoni NR4* t6t hon 13 doc 1ap duge chon tir H, Ci-Cio-alkyl,

phenyl va phenyl-Ci-Cz-alkyl.

Anion, ¢6 ngudn gdc tir axit, ma hop chét theo sang ché dugc cho phan
g voi, 13, vi du clorua, bromua, florua, hydrosulfat, sulfat, dihydrophosphat,
hydrophosphat, phosphat, nitrat, bicacbonat, cacbonat, hexaflosilicat, hexa-
flophosphat, benzoat, va cac anion cua axit C1-Cs-alkanoic, t6t hon 1a format,

axetat, propionat va butyrat.

Hop chit theo sang ché c6 thé & dang rén hoic léng. Néu hop chét c6
mit dudi dang chét ran, hop chét nay c6 thé vo dinh hinh hoic c6 thé ton tai
trong mot hodc nhiéu dang tinh thé khac nhau. Hop chét theo sang ché bao gdm
hdn hop cua cac dang tinh thé khac nhau ctia céc hop chét trong Gng cling nhu

mudi vo dinh hinh hodc két tinh cia no.

Céc gbe hitu co duge dé cap trong phén dinh nghia trén ddy cla cac gia
tri bién thién, gidng nhu thuat ngit halogen, 1a cac thuat ngir chung cho céc danh
sach riéng r& clia cdc thanh vién nhom riéng ré. Tién t§ Co-Cum trong mdi trudng

hop biéu thi sb luong nguyén tir cacbon c6 thé c6 trong nhom.

Thuét ngit “halogen” trong mdi trudng hop biéu thi flo, brom, clo hodc

iot, cu thé flo, clo ho#c brom.

Thuét ngit "alkyl" nhu dugc sit dung trong ban mo ta nay va trong cac
gbc alkyl cua alkylamino, alkylcarbonyl, alkylthio, alkylsulfinyl, alkylsulfonyl
va alkoxyalkyl biéu thi trong mdi trudng hop nhom alkyl mach thing hodc mach
nhé4nh thuong cé tir 1 dén 10 nguyén t& cacbon, thuong tir 1 dén 6 nguyén tir

cacbon, t6t hon 1a tir 1 dén 4 nguyén tir cacbon, t5t hon nita 12 tir 1 dén 3 nguyén
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ttr cacbon. Vi du vé& nhém alkyl 1a metyl, etyl, n-propyl, iso-propyl, n-butyl, 2-
butyl, iso-butyl, tert-butyl, n-pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl,
2,2-dimetylpropyl, 1-etylpropyl, n-hexyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl,
1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl,
1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-dimetylbutyl, 3,3-
dimetylbutyl, 1-etylbutyl, 2-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpro-
pyl, 1-etyl-1-metylpropyl, va 1-etyl-2-metylpropyl.

Thuét ngit "haloalkyl" nhu dugc st dung trong ban mé ta nay va trong
cac gbc haloalkyl cua haloalkylcarbonyl, haloalkoxycarbonyl, haloalkylthio,
haloalkylsulfonyl, haloalkylsulfinyl, haloalkoxy va haloalkoxyalkyl, biéu thi
trong mdi trudng hop nhom alkyl mach thing hoic mach nhanh thudng c6 tir 1
dén 10 nguyén t&r cacbon, thuong tir 1 dén 6 nguyén tit cacbon, t6t hon 1a tir 1
dén 4 nguyén tir cacbon, trong d6 cac nguyén tir hydro ctia nhom nay duogc thay
thé mot phan hodc hoan toan boi cac nguyén t halogen. Cac gbc haloalkyl dugc
wu tién dugce chon tir Ci-Cq-haloalkyl, tdt hon nita 1a tir C1-Cs-haloalkyl hodc
C1-Cz-haloalkyl, cu thé tir C1-Ca-floalkyl nhu flometyl, diflometyl, triflometyl,
1-floetyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, pentafloetyl, va cac gbc tuong

tu.

Thuat ngit "alkoxy" nhu dugc st dung trong ban mo ta nay biéu thi trong
mdi trudng hop nhém alkyl mach thang hodc mach nhanh dugc lién két thong
qua nguyén tir oxy va thuong c6 tir 1 dén 10 nguyén tir cacbon, thuong tlr 1 dén
6 nguyén tir cacbon, t&t hon 1a tir 1 dén 4 nguyén tir cacbon. Vi du vé nhom
alkoxy 14 metoxy, etoxy, n-propoxy, iso-propoxy, n-butyloxy, 2-butyloxy, iso-

butyloxy, tert.-butyloxy, va cac nhom tuong tu.

Thuét ngit "alkoxyalkyl" nhu dugc sir dung trong ban mo ta nay chi alkyl
thuong chaa tir 1 dén 10, thuong tir 1 dén 4, t5t hon 1a tir 1 dén 2 nguyén ti
cacbon, trong d6 1 nguyén tir cacbon dugc thé boi gbe alkoxy thuong chira tir 1
dén 4, tdt hon 13 1 hodc 2 nguyén tir cacbon nhu dugc dinh nghia trén day. Vi
du 1a CHOCH3, CH2-OC>Hs, 2-(metoxy)etyl, va 2-(etoxy)etyl.
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Thuét ngit "haloalkoxy" nhu dugc str dung trong ban mé ta nay biéu thi
trong mdi trudng hgp nhoém alkoxy mach thang hoc mach nhanh c6 tir 1 dén 10
nguyén tir cacbon, thudng tir 1 dén 6 nguyén tir cacbon, tdt hon 14 tir 1 dén 4
nguyén tir cacbon, trong d6 cac nguyén tir hydro ctia nhém nay dugc thay thé
mot phén ho#c hoan toan bai cac nguyén tir halogen, cu thé nguyén tit flo. Gbe
haloalkoxy dugc uu tién bao gdm Ci-Cy-haloalkoxy, cu thé C1-Ca-floalkoxy,
nhu flometoxy, diflometoxy, triflometoxy, 1-floetoxy, 2-floetoxy, 2,2-difloe-
toxy, 2,2,2-trifloetoxy, 2-clo-2-floetoxy, 2-clo-2,2-diflo-etoxy, 2,2-diclo-2-flu-

oretoxy, 2,2,2-tricloetoxy, pentafloetoxy va cac gbc tuong tu.

Thuét ngit "alkylthio "(alkylsulfanyl: alkyl-S-)" nhu dugc sir dung trong
ban mo ta nay chi nhém alkyl no mach thing hodc mach nhénh c6 tir 1 dén 10
nguyén ti cacbon, t6t hon 12 tir 1 dén 4 nguyén tir cacbon (= C1-Cy-alkylthio),
tdt hon nita 1a tir 1 dén 3 nguyén t cacbon, ma dugc gén théng qua nguyén tir

luu huynh.

Thuat ngit "haloalkylthio" nhu dugc st dung trong ban mé ta nay chi
nhom alkylthio nhu dugc d& cép trén ddy trong d6 cac nguyén tir hydro duge thé

mot phﬁn hoic hoan toan béng flo, clo, brom va/hodc iot.

Thuat ngit "alkylsulfinyl" (alkylsulfoxyl: C1-Ce-alkyl-S(=0)-), nhu dugc
st dung trong ban mo ta nay chi nhém alkyl no mach thing hoic mach nhanh
(nhu dugc dé cap trén day) co tir 1 dén 10 nguyén tt cacbon, t6t hon la tir 1 dén
4 nguyén ti cacbon (= C1-Cs-alkylsulfinyl), t5t hon nita 1a tir 1 dén 3 nguyén tir
cacbon dugc lién két thong qua nguyén tir luu huynh ctia nhém sulfinyl & vi tri

bt ky trong nhém alkyl.

Thuét ngit "haloalkylsulfinyl" nhu dugc sir dung trong ban mo ta nay chi
nhom alkylsulfinyl nhu dugc dé cap trén day trong d6 cac nguyén tir hydro duge

thé mot phﬁn hodc hoan toan béng flo, clo, brom va/hoéc iot.

Thuat ngit "alkylsulfonyl" (alkyl-S(=0)2-) nhu dugc sir dung trong ban
md ta nay chi nhom alkyl no mach thing hodc mach nhanh c6 tir 1 dén 10 nguyén
tir cacbon, t&t hon 1a tir 1 dén 4 nguyén tir cacbon (= C1-Cy-alkylsulfonyl), tbt
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hon latir 1 dén 3 nguyén tir cacbon, dugc lién két thong qua nguyén t&r luu huynh

ctia nhém sulfonyl & vi tri bat ky trong nhém alkyl.

Thuét ngit "haloalkylsulfonyl" nhu dugc st dung trong ban mo ta nay chi
nhém alkylsulfonyl nhu duoc dé cp trén day trong d6 cdc nguyén tir hydro duoc

thé mot phﬁn hodc hoan toan béng flo, clo, brom va/hodc iot.

Thuét ngit "alkylcarbonyl" chi nhém alkyl nhu dugc dinh nghfa trén day,
duoc lién két v6i phan con lai ciia phan t thong qua nguyén tir cacbon ctia nhom

carbonyl (C=0).

Thuét ngit "haloalkylcarbonyl" chi nhém alkylcarbonyl nhu dugc dé cap
trén day, trong d6 cac nguyén ti hydro dugc thé mot phan hodc hoan toan bang

flo, clo, brom va/hodc iot.

Thuat ngit "alkoxycarbonyl" chi nhém alkylcarbonyl nhu dugc dinh
nghia trén day, duoc lién két v6i phan con lai cia phan tir thong qua nguyén tir

OXY.

Thuét ngit "haloalkoxycarbonyl” chi nh6m alkoxycarbonyl nhu dugc dé
cap trén day, trong d6 cac nguyén tit hydro duge thé mot phan hoic hoan toan

b.:?mg flo, clo, brom va/hodc iot.

Thuét ngit "alkenyl" nhu dugc st dung trong ban mo ta nay biéu thi trong
mdi trudng hop gbe hydrocacbon don chua no thuong co tir 2 dén 10, thuong tur
2 dén 6, t6t hon 1a tir 2 dén 4 nguyén t& cacbon, vi du vinyl, alyl (2-propen-1-
yl), 1-propen-1-yl, 2-propen-2-yl, methalyl (2-metylprop-2-en-1-yl), 2-buten-1-
yl, 3-buten-1-yl, 2-penten-1-yl, 3-penten-1-yl, 4-penten-1-yl, 1 -metylbut-2-en-
1-yl, 2-etylprop-2-en-1-yl va céc gbc tuong tu.

Thuat ngit "haloalkenyl" nhu dugc st dung trong ban m6 ta nay chi nhom
alkenyl nhu dugc dinh nghia trén ddy, trong d6 cac nguyén ti hydro duoc thay
thé mot phan hodc hoan toan bdi cac nguyén tit halogen.

Thuét ngit "alkynyl" nhu dugc str dung trong ban md ta nay biéu thi trong
mdi trudng hop gbe hydrocacbon don chua no thuong c6 tir 2 dén 10, thudng tr

2 dén 6, tot hon 1a tir 2 dén 4 nguyén tir cacbon, vi du etynyl, propargyl (2-
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propyn-1-yl), 1-propyn-1-yl, 1-metylprop-2-yn-1-yl), 2-butyn-1-yl, 3-butyn-1-
yl, 1-pentyn-1-yl, 3-pentyn-1-yl, 4-pentyn-1-yl, 1-metylbut-2-yn-1-yl, 1-etyl-

prop-2-yn-1-yl va céac gbc tuong tur.

Thuét ngit "haloalkynyl" nhu dugc st dung trong ban mo ta nay chi nhom
alkynyl nhu dugc dinh nghia trén déy, trong d6 cac nguyén tir hydro dugc thay

thé mot phan hodc hoan toan béi cac nguyén tir halogen.

Thuét ngit "xycloalkyl" nhu dugc sir dung trong ban mo ta nay va trong
gbc xycloalkyl cia xycloalkoxy va xycloalkylthio biéu thi trong mdi trudng hop
gbc vong béo don vong thudng c6 tir 3 dén 10 hodc tir 3 dén 6 nguyén tit cacbon,
nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
xyclononyl va xyclodecyl hodc xyclopropyl, xyclobutyl, xyclopentyl va xyclo-
hexyl.

Thuét ngit "haloxycloalkyl" nhu dugc st dung trong ban mé ta nay va
trong gbc haloxycloalkyl ctia haloxycloalkoxy va haloxycloalkylthio biéu thi
trong mdi trudng hop gbc vong béo don vong thudng co tir 3 dén 10 nguyén ti
C hodc tur 3 dén 6 nguyén ti C, trong do it nhit mot, vi du 1, 2, 3, 4, hodc 5
nguyén ti hydro, dugc thay thé bing halogen, cu thé bang flo hoc clo. Vi du la
1- va 2- floxyclopropyl, 1,2-, 2,2- va 2,3-difloxyclopropyl, 1,2,2-trifloxyclopro-
pyl, 2,2,3,3-tetraflocyclpropyl, 1- va 2-cloxyclopropyl, 1,2-, 2,2- va 2,3-dicloxy-
clopropyl, 1,2,2-tricloxyclopropyl, 2.2.3,3-tetraclocyclpropyl, 1-,2- va 3-floxy-
clopentyl, 1,2-, 2,2-, 2,3-, 3,3-, 3,4-, 2,5-difloxyclopentyl, 1-,2- va 3-cloxyclo-
pentyl, 1,2-,2,2-,2,3-, 3,3-, 3,4-, 2,5-dicloxyclopentyl va cac géc tuong tu.

Thuat ngit “xycloalkoxy” chi nhém xycloalkyl nhu dwgc dinh nghia trén
day, dugc lién két v6i phan con lai ciia phéan tir thdng qua nguyén tir oxy.

Thuét ngit “haloxycloalkoxy” chi nhom haloxycloalkyl nhu dugc dinh
nghia trén day, duogc lién két v6i phan con lai cua phan tir thong qua nguyén ti

OXY .
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Thuat ngit “xycloalkylthio” chi nhém xycloalkyl nhw dugc dinh nghia
trén day, dugc lién két v6i phan con lai cia phan ti thong qua nguyén ti luu

huynh .

Thuat ngit “haloxycloalkylthio” chi nhém haloxycloalkyl nhu dugc dinh
nghia trén day, dugc lién két v6i phan con lai cia phan tir thong qua nguyén tr

lwu huynh .

Thuét ngit "xycloalkylalkyl" chi nhém xycloalkyl nhu duge dinh nghia
trén day duoc lién két thong qua nhém }alkyl, nhu nhoém Ci-Cs-alkyl hodc nhom
Ci1-Cs-alkyl, cu thé nhém metyl (= xycloalkylmetyl), v6i phan con lai cia phan
tu.

Thuét ngit "xycloalkenyl" nhu dugc st dung trong bin md ta nay va trong
gbc xycloalkenyl cua xycloalkenyloxy va xycloalkenylthio biéu thi trong mdi
truomg hop gbc khong thom don chua no don vong thudng co tir 3 dén 10, vi du
3, hodc 4 hodc tu 5 dén 10 nguyén tir cacbon, t5t hon 1a tir 3 dén 8 nguyén tur
cacbon. Nhém xycloalkenyl néu lam vi du bao gdm xyclopropenyl, xyclohep-

tenyl ho#c xyclooctenyl.

Thuét ngir “haloxycloalkenyl” nhu dugc st dung trong ban mo ta nay va
trong gbc haloxycloalkenyl ciia haloxycloalkenyloxy va haloxycloalkenylthio
biéu thj trong mdi trudng hop gbc khong thom don chwa no don vong thudng c6
tir 3 dén 10, vi du 3, hodic 4 hodc tir 5 dén 10 nguyén tir cacbon, tdt hon 1a tr 3
dén 8 nguyén tir cacbon, trong do it nhit mot, vi du 1, 2, 3, 4, hodc 5 nguyén t
hydro, dugc thay thé bang halogen, cu thé bang flo hoic clo. Vi du 1a 3,3-diflo-
xyclopropen-1-yl va 3,3-dicloxyclopropen-1-yl.

Thuét ngit “xycloalkenyloxy” chi nhém xycloalkenyl nhu duogc dinh
nghia trén day, dugc lién két v&i phan con lai cta phan tir thong qua nguyén tir
OXY .

Thuét ngit “haloxycloalkenyloxy” chi nhom haloxycloalkenyl nhu dugc
dinh nghia trén day, duoc li€n két v6i phan con lai ciia phén tir thong qua nguyén

tr oxy .
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Thuét ngit “xycloalkenylthio” chi nhém xycloalkenyl nhu dugc dinh
nghia trén day, dugc lién két v6i phan con lai ciia phan tir thong qua nguyén tir

Ivu huynh .

Thuat ngit “haloxycloalkenylthio” chi nhém haloxycloalkenyl nhu duoc
dinh nghia trén day, dugc li€n két v6i phan con lai ctia phan tir théng qua nguyén

t Ivu huynh.

Thuét ngit "xycloalkenylalkyl" chi nhém xycloalkenyl nhu dugc dinh
nghia trén ddy duoc lién két thong qua nhém alkyl, nhu nhém Ci-Cs-alkyl hodc
nhém Ci-Cs-alkyl, cu thé nhém metyl (= xycloalkenylmetyl), v6i phén con lai
cta phén tu.

Thuét ngit “vong cacbon” hodc “carboxyclyl” bao gdm, nhin chung, vong
don vong, khong thom tir 3 dén 12 canh, t&t hon 1a tir 3 dén 8 canh hoic tir 5 dén
8 canh, tdt hon nita 1a ¢6 5 hodc 6 canh chira tir 3 dén 12, tdt hon 12 3 dén 8 hodc
tir 5 dén 8, tbt hon nita 1a 5 hodc 6 nguyén tir cacbon. Tét hon 13, thuat ngit “vong
cacbon” bao gdbm cic nhém xycloalkyl va xycloalkenyl nhu duoc dinh nghia

trén day.

Thuét ngit "heteroxycloalkyl" bao gbm nhin chung gbc khong thom di
vong no don vong c6 tir 3 dén 8 canh, cu thé c6 6 canh. Cac gbc khong thom di
vong thuong chita 1, 2, hodc 3 nguyén tir khac loai dugc chon tt N, O va S 1am
thanh phan vong, trong d6 cac nguyén tir S 1am thanh phén vong c6 thé c6 mait

dudi dang S, SO hodc SOx.

Thuit ngit "heteroxycloalkenyl" bao gbm nhin chung gbc khong thom di
vong don chua no don vong ¢d tir 3 dén 8 canh, cu thé 6 canh. Cac gbc khong
thom di vong thudng chira 1, 2, hodc 3 nguyén tir khéc loai dugce chon tr N, O
va S 1am thanh phin vong, trong d6 cac nguyén tit S lam thanh phén vong c6 thé

c6 mit dudi dang S, SO hodc SOx.

Thuét ngit “di vong” hodc "heteroxyclyl" bao gdm nhin chung gbc khong
thom di vong don vong c6 tur 3 dén 12 canh, t6t hon 12 tir 3 dén 8 canh hoic tir

5 dén 8 canh, t6t hon nita 13 c6 5 hodc 6 canh, cu thé 6 canh. Cac géc khong
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thom di vong thuong chta 1, 2, 3, 4, hodc 3, t6t hon 13 1, 2 hodc 3 nguyén t
khéc loai dugce chon tir N, O va S lam thanh phén vong, trong d6 cac nguyén ti
S lam thanh phan vong c6 thé c6 mit dudi dang S, SO hodc SO». Vi du vé gbc
di vong c6 5 hodc 6 canh bao gdm vong di vong khong thom no hodc chua no,
nhu oxiranyl, oxetanyl, thietanyl, thietanyl-S-oxid (S-oxothietanyl), thietanyl-S-
dioxid (S-dioxothiethanyl), pyrolidinyl, pyrolinyl, pyrazolinyl, tetrahydro-
furanyl, dihydrofuranyl, 1,3-dioxolanyl, thiolanyl, S-oxothiolanyl, S-dioxo-
thiolanyl, dihydrothienyl, S-oxodihydrothienyl, S-dioxodihydrothienyl, oxazol-
idinyl, oxazolinyl, thiazolinyl, oxathiolanyl, piperidinyl, piperazinyl, pyranyl,
dihydropyranyl, tetrahydropyranyl, 1,3- va 1,4-dioxanyl, thiopyranyl, S-oxo-
thiopyranyl, S-dioxothiopyranyl, dihydrothiopyranyl, S-oxodihydrothiopyranyl,
S-dioxodihydrothiopyranyl,  tetrahydrothiopyranyl, S-oxotetrahydrothio-
pyranyl, S-dioxotetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, S-
oxothiomorpholinyl, S-dioxothiomorpholinyl, thiazinyl va cdc vong tuong tu.
Vi du v& vong di vong ciing chra 1 hodc 2 nhém carbonyl 1am thanh phén vong
bao gdm pyrolidin-2-onyl, pyrolidin-2,5-dionyl, imidazolidin-2-onyl, oxazoli-

din-2-onyl, thiazolidin-2-onyl va cic vong tuong tu.

Thuét ngtt “aryl” bao gbm céc gbc thom don vong, hai vong hodc ba vong
thudng co tu 6 dén 14, t6t hon 12 6, 10, hoic 14 nguyén tit cacbon. Nhom aryl
néu 1am vi du bao gdm phenyl, naphtyl va anthraxenyl. Phenyl dugc vu tién lam

nhom aryl.

Thuét ngit "hetaryl" bao gdm gbc thom khac loai don vong c6 5 hodc 6
canh chira 1am thanh phﬁn vong 1, 2, 3, hodc 4 nguyén tir khic loai duge chon
tr N, O va S. Vi du v& gbc thom khéc loai c6 5 hodc 6 canh bao gbm pyridyl,
tiec 13 2-, 3-, hodc 4-pyridyl, pyrimidinyl, tirc la 2-, 4-, hodc 5-pyrimidinyl,
pyrazinyl, pyridazinyl, tirc 1a 3- hogc 4-pyridazinyl, thienyl, tirc 1a 2- hodc 3-
thienyl, furyl, tirc 1a 2-hodc 3-furyl, pyrolyl, tic 1a 2- hodc 3-pyrolyl, oxazolyl,
tirc 14 2-, 3-, hodc 5-oxazolyl, isoxazolyl, tic 1a 3-, 4-, hodc 5-isoxazolyl,
thiazolyl, ttrc 1a 2-, 3- hodc 5-thiazolyl, isothiazolyl, tirc 1a 3-, 4-, hodc 5-isothi-
azolyl, pyrazolyl, tic la 1-, 3-, 4-, hoidc 5-pyrazolyl, tirc 1a 1-, 2-, 4-, hodc 5-
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imidazolyl, oxadiazolyl, vi du 2- hodc 5-[1,3,4]oxadiazolyl, 4- hodc 5-(1,2,3-
oxadiazol)yl, 3- hodc 5-(1,2,4-oxadiazol)yl, 2- hodc 5-(1,3,4-thiadiazol)yl,
thiadiazolyl, vi du 2- hodc 5-(1,3,4-thiadiazol)yl, 4- hodc 5-(1,2,3-thiadiazol)yl,
3- hodc 5-(1,2,4-thiadiazol)yl, triazolyl, vi du 1H-, 2H- hodc 3H-1,2,3-triazol-4-
yl, 2H-triazol-3-yl, 1H-, 2H-, hodc 4H-1,2,4-triazolyl va tetrazolyl, tirc 1a 1H-
hoidc 2H-tetrazolyl. Thuét ngtt "hetaryl" ciling bao gbm gbc thom khac loai hai
vong c6 tir 8 dén 10 canh chira [am thanh phén vong 1, 2 hodc 3 nguyén tir khac
loai duge chon tir N, O va S, trong d6 vong thom khéc loai ¢6 5 hodc 6 canh
dugc ngung tu v4i vong phenyl hodc voi gbc thom khéc loai ¢6 5 hodc 6 canh.
Vi du v& vong thom khac loai ¢6 5 hodc 6 canh dugc ngung tu v6i vong phenyl
hodic v6i gbe thom khéc loai ¢6 5 hodc 6 canh bao gbm benzofuranyl, benzo-
thienyl, indolyl, indazolyl, benzimidazolyl, benzoxathiazolyl, benzoxadiazolyl,
benzothiadiazolyl, benzoxazinyl, chinolinyl, isochinolinyl, purinyl, 1,8-naph-
thyridyl, pteridyl, pyrido[3,2-d]pyrimidyl hodc pyridoimidazolyl va cic vong
tuong tu. Cac gbc hetaryl dugc ngung ty ndy c6 thé dugce lién két v6i phan con
lai ctia phén tr thong qua nguyén tir vong bét ky ctia vong thom khac loai ¢6 5
ho#c 6 canh hodc thong qua nguyén tir cacbon ctia gbc phenyl ngung tu.

99 €€ 99 ¢¢

Thuét ngis “heteroxyclyloxy”, “hetaryloxy”, “aryloxy” va “phenoxy” chi
heteroxyclyl, hetaryl va aryl nhu dugc dinh nghia trén ddy va phenyl, dugc lién

két v6i phan con lai ciia phan tir thdng qua nguyén t oxy.

Thuét ngit “heteroxyclylsulfonyl”, “hetarylsulfonyl”, “arylsulfonyl”, va
“phenylsulfonyl” 14n luot chi heteroxyclyl, hetaryl va aryl nhu dugc dinh nghia
trén day, va phenyl, duoc lién két voi phan con lai ciia phéan tir théng qua nguyén
tir lvu huynh cia nhém sulfonyl.

Thuét ngir “heteroxyclylcarbonyl”, “hetarylcarbonyl”, “arylcarbonyl”, va
“phenylcarbonyl” 14n lugt chi heteroxyclyl, hetaryl va aryl nhu duoc dinh nghia
trén diy, va phenyl, dugc lién két thong qua nguyén t& cacbon cia nhom
carbonyl (C=0) véi phén con lai ciia phan ti.

Thuét ngit "heteroxyclylalkyl" va "hetarylalkyl" 14n luot chi heteroxyclyl
hodc hetaryl, nhu dugc dinh nghia trén day, dugc lién két théng qua nhém Ci-
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Cs-alkyl hodc nhom Ci-Cy-alkyl, cu thé nhém metyl (= heteroxyclylmetyl hodc

hetarylmetyl, mdt cach tuwong tng), voi phén con lai ciia phan ti.

Thuét ngir “arylalkyl” va "phenylalkyl" 14n luot chi aryl nhu dugc dinh
nghia trén day va phenyl, dugc li€n két théng qua nhém Ci-Cs-alkyl hodc nhém
C1-Cs-alkyl, cu thé nhém metyl (= arylmetyl hodc phenylmetyl), véi phén con
lai cta phéan tir, vi du bao gdm benzyl, 1-phenyletyl, 2-phenyletyl, v.v..

Thuét ngit “arylalkoxy” va "benzyloxy" 14n luot chi arylalkyl nhu duge
dinh nghia trén day va phenyl-Ci-alkyl, duoc lién két thong qua nguyén tit oxy,
v6i phin con lai ctia phan tt.

99 €€

Thuét ngit “alkylen”, “xycloalkylen”, “heteroxycloalkylen”, “alkenylen”,
“xycloalkenylen”, “heteroxycloalkenylen” va “alkynylen” 14n luot chi alkyl, xy-
cloalkyl, heteroxycloalkyl, alkenyl, xycloalkenyl, heteroxycloalkenyl va alkynyl
nhu duoc dinh nghia trén day, duoc lién két v6i phan con lai clia phén tir, thong
qua hai nguyén tu, tdt hon 1 théng qua hai nguyén tir cacbon, ciia nhém tuwong

ng, sao cho chiing dai dién cho lién két giita hai gbc ctia phan ti.

Thuat ngit “gbc vong” co thé chi nhom vong bét ky, c6 mit trong hop
chét theo sang ché, va dugc dinh nghia trén day, vi du xycloalkyl, xycloalkenyl,
vong cacbon, heteroxycloalkyl, heteroxycloalkenyl, di vong, aryl, hetaryl va cac

loai twong tu.

Céc luu y duéi day lién quan dén cac phuong an dugc uu tién cua cac gia
trj bién d@di ctia hop chét c6 cong thie I, I, 1T, IV, V, Va, Vb, Ve, VI, VII va
VIII, va cac bién thé phu ciia n6 1 ding vé6i ban than ching ciing nhu t6t hon 14
trong t& hop véi nhau ciing nhu lién quan dén cac quy trinh va hop chét theo

sang ché.

Nhu d3 dugc néu & trén, theo mét phwong 4n, sang ché @ cap dén quy
trinh didu ché hop chit pyrazol c6 cong thire V bao gbdm buéc déng vong hop
chét carbonyl chua no & vi tri 0, dugc thé hydrazon c6 cong thic IV bang cach
cho n6 phan tng voi chét phan ting chira nhém R®. Cac phuong an dugc vu tién

ctia sang ché dé cap dén quy trinh didu ché hop chét c6 cong thirc IV va sy bién
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d6i tiép theo ciia cac hop chét cu thé thudc cong thirc chung V, cu thé Va, Vb,

va Vc.

Xét dén viéc hop chét cé cong thirc V theo sang ché c6 thé thu duge theo
trinh tu bao gdm céc budc (a) I -> 11, (b) II +III -> IV, va (c) IV -> V nhu dugc
md ta trén ddy va sau diy trong ban mo ta nay, va xét dén viéc hop chét c6 cong
thitc V, néu duge dua ra vi du dudi dang hop chét c6 cong thitc Va va Vb, ¢6
thé duge bién dbi tiép theo trinh tu bao gdm céc bude (d) Va hodc Vb -> Ve, (e)
Ve -> VI, va (f) VI + VII -> VIII nhu dugc md ta trén day va sau day trong ban
md ta ndy, cic phan tir thé, ma dugc wu tién d6i véi hop chét c¢6 cong thic V
ciing s& duoc wu tién déi véi cac tidn chét T, IT, TII va IV ctia né, véi diéu kién 1
cac ph?m ttr thé c6 mit, va céc phén tt thé nhu vay cling s& dugc uu tién dbi voi
cac hop chit, ma c6 thé thu dugc tir hop chét co cong thirc Va, Vb va Ve, tuc la
hop chét c6 cong thie VI va VIIL, v6i didu kién 1a cc phén tir thé c6 mit.

Phén tr thé R! ¢6 mit & vi tri 4 clia vong pyrazol cia hop chét c6 cong
thirc V. Phin tir thé R! cling c6 miit trong céc tién chét ITI va IV ctia hop chét ¢6
cong thuc V.

Theo phuong 4n dugc uu tién ciia séng ché, R! 1a

H, halogen, CN, NO, Ci-Cio-alkyl, ma c6 thé chua dugc thé, ¢6 thé dugc
halogen héa mot phﬁn hodc hoan toan, hodc co thé dugc thé b%mg 1, 2 hodac 3

phén tir thé gidng nhau hogc khac nhau R¥,

C(Y)ORS, S(O)mRY, S(O)mY'RY, Cs-Ciz-xycloalkyl, aryl, hodc hetaryl,
trong d6 cac gbc vong c6 thé chua duge thé hodc c6 thé duoc thé bang 1, 2, 3,

4, hodc 5 phan tir thé gidng nhau hodc khéc nhau dugc chon tir cic gbc RY va R¥;

trong d6 R¢ 1a H, Ci-Cs-alkyl hodc aryl-Ci-Cs-alkyl, hodc trong do R°
cing v6i nhéom C(Y)O tao thanh mudi [C(Y)OINH4" [C(Y)O]M." hodc
[C(Y)O]sMea?*, trong d6 M, 12 kim loai kiém va M 12 kim loai kiém thd;

trong d6 RY 1a C1-Ca-alkyl, C3-Ce-xycloalkyl, aryl hodc hetaryl;

trong d6 Y 1a O; va
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trong d6 Y' 1a O hoic NR', trong d6 R' 1a Ci-Cs-alkyl, C3-Ce-xycloal-
kyl, aryl hodc hetaryl.

Theo phuong an dugc wu tién hon cia sang ché, R 1a CN hodc C(Y)OR®,
trong d6 Y 1a O va R° 1a C;-Cs-alkyl hodc benzyl, t6t hon 12 etyl hodc tert-butyl.

Hop chit c6 cong thic V, trong d6 R' 1a C(Y)OR® trong d6 Y 12 O vaR®
12 C1-Cq-alkyl hodc aryl-Ci-Cs-alkyl, hodc trong d6 R° cing v6i nhém C(O)O
tao thanh mudi [C(0)O]'NR4" [C(O)O]M." hodc [C(0)O]¥aMea?*, trong d6 Ma
12 kim loai ki®m va Me, 12 kim loai kiém thd; va trong d6 céc phan tr thé R &
nguyén i nito ddc 14p v6i nhau duogc chon tir H, Ci-Co-alkyl, phenyl va phenyl-
C1-Cy-alkyl, dugc goi 1a hop chét c6 cong thirc Va.

R2 O

RU )~¢ “ore
RN, _
R5 N R3 (Va)

Hop chit c6 cong thirc V, ma tuong tng véi hop chét c¢6 cong thitc Va,
1a dugc uvu tién theo sang ché. Hop chét c6 cong thirc Va c6 thé thu dugc tryc
tiép tir hop chét c6 cong thirc IV theo quy trinh theo sdng ché, va chiing c¢6 thé
duogc chuyén hoa mét cach d& dang thanh hop chét c6 cong thirc Ve dé diéu ché

hop chét c6 cong thirc VIII thdng qua hop chit dugc hoat hoa c6 cong thirc VI.

Theo phuong 4n dugc dic biét uu tién cia sang ché, hop chét c6 cong
thirc V 12 hop chét c6 cong thirc Va, trong d6 R 12 Ci-Cs-alkyl hogc aryl-Ci-Cs-
alkyl, t5t hon 14 C;-Cs-alkyl hodc benzyl.

Hop chét ¢6 cong thirc V, trong d6 R! 1a CN, duoc goi la hop chét c6
cong thic Vb.

R? (Vb)

Hop chét c6 cong thirc V, ma twong Gng véi hgp chét c6 cong thirc Vb,
13 dugc vu tién theo sang ché. Hop chét c6 cong thirc Vb cb thé thu duoc truc

tiép tir hop chét c6 cong thirc IV theo quy trinh theo sang ché, va ching c6 thé
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duge chuyén hoa mot cach dé dang thanh hop chit c6 cong thie Ve dé didu ché
hop chét c6 cong thirc VIII thong qua hop chét dugc hoat héa c¢6 cong thirc VI.

Hop chit c6 cong thic V, trong d6 R! 1a C(Y)OR® trong d6 Y 12 O va R®
1a H, duoc goi 1a hop chét c6 cong thirc Ve.

RZ O
R4
RS %—N S OH
5 N=
R N R3 (VC)

Hop chét c6 cong thitc V, ma tuong Gng véi hop chét c6 cong thirc Ve,
1a duoc uu tién theo sang ché. Trong mot s6 truong hop nhét dinh, hop chét ¢
cong thirc Ve co thé thu duoc truc tiép tir hop chét ¢6 cong thirc IV theo quy
trinh theo sang ché. Tuy nhién, c6 thé dugc wu tién néu thuc hién sy déng vong
hop chét c6 cong thirc IV véi nhdm axit carboxylic duge che gidu duéi dang este
hosic nhém nitril. Do d6, hop chét ¢6 cong thirc Ve cling c6 thé thu duoc tir hop
chét c6 cong thirc Va hodc Vb nhu duge mo ta trén day. Hop chét c6 cong thic
Ve sau d6 c6 thé 13 cong cu phan Gng da ning dé didu ché hop chit 4-pyrazol N-
(het)arylamit c6 cong thirc VIII, vi chung ¢ thé duoc hoat héa mot cach dé dang
cho phan ng amit hoa tiép theo dé tao ra hop chét 4-pyrazol N-(het)arylamit c6
cong thic VIII.

Phan t& thé R? ¢6 mit & vi tri 5 cua vong pyrazol ctia hop chét co cong
thtrc V, Va, Vb, V¢, VI va VIII. Ngoai ra, phén t&r thé R? ¢6 mit trong cac tién
chét TIT va IV cta hop chét c6 cong thirc V.

Theo phuong an dugc wu ti€n cua sang ché R? 1a

C1-Cyo-alkyl, ma co thé chua dugc thé, c6 thé dugc halogen hdéa mot phﬁn
hodc hoan toan, hodc cé thé duoc thé br?mg 1, 2 hoac 3 phén th thé giéng nhau
hodc khac nhau R*,

Cs-Cia-xycloalkyl, aryl, hodc hetaryl, trong d6 ba gbc néu sau cing c6 thé
chua dugc thé hoic c6 thé duogc thé bang 1, 2, 3, 4, hodc 5 phén tir thé giéng

nhau hodc khac nhau dugc chon tir cac goc RY va R*.
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Theo phuong an duge wu tién hon cia sang ché, R?1a C;-Cs-alkyl, ma c6

thé chua dugc thé, hodc c¢6 thé duoc halogen héa mot phﬁn hodc hoan toan.

Tham chi duge vu tién hon néu R? 13 CHs, CH2CH3 hodc flometyl, va
dwoc dic biét vu tién néu R? 1a CHs, CF2H hodc CFs.

Phan tir thé R3 ¢6 mit & vi tri 3 cua vong pyrazol cta hop chét c6 cong
thire V, Va, Vb, V¢, VI va VIII. Ngoai ra, phén tr thé R3 c6 mit trong cac tién
chét TIT va IV cua hop chét c6 cong thirc V.

Theo phuong an dugc uu ti€n cia sang ché R? 13

H, Ci-Cio-alkyl, ma co thé chua dugc thé, ¢6 thé dugc halogen héa mot
ph?ln hodc hoan toan, hoic co thé dugc thé béng 1, 2 hoac 3 phﬁn tr thé giéng

nhau hodc khac nhau R¥,

Cs3-Ciz-xycloalkyl, aryl, hodc hetaryl, trong d6 cac gdc vong cb thé chua
duoc thé hoic co thé dugc thé br?mg 1, 2, 3, 4, hoac 5 ph?xn tt thé giéng nhau

hodc khac nhau dugc chon tir cac géc RYvaR*.
Theo phuong 4n dugc vu tién hon cia sang ché, R®1a H.

Nhu d3 dugc néu ¢ trén, quy trinh theo sang ché dic biét thuan loi dé diéu
ché mét cach chon loc ving hgp chét pyrazol dugc thé N, ma duoc thé & vi tri 3
hodc 5 hodc dugc thé béng cac phﬁn tr thé khac nhau & vi tri 3 va 5. Do d6, hop
chét c¢6 cong thire V, trong d6 R3 va R? 1a khac nhau dugc dic biét wu tién. Buoc
dic biét vu tién néu mot trong s6 R® vaR? 1a H va gbc kia khac H. Theo cach

khéc, c¢6 thé dugc wu tién néu ca R3 va R? déu khéc H, va khac nhau.

Hop chét c6 cong thic V, trong d6 R3 khac H va trong d6 R? 1a H, duoc
hiu 14 hop chit pyrazol dugc thé N dugc thé & vi trf 3 va duoc goi 14 hop chit
c6 cong thire V.3-R3supst 5-H, trong d6 R3ubst chi phén ti thé duoce dinh nghia cho
R3, khac voi H.

Hop chét c6 cong thirc V, trong d6 R? 1a H va trong d6 R? khac H, dugc
hidu 12 hop chét pyrazol dugc thé N duoc thé & vi tri 5 va duoc goi 1a hop chét
¢6 cong thire V.3-H.5-R%ubst, trong d6 R%ubst chi phan tir thé duge dinh nghia
cho R2, khac voi H.
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Hop chit ¢6 cong thirc V, trong d6 R? va R? khac H va khéc nhau, dugc
hiéu 12 hop chét pyrazol dugc thé N dugc thé & vi tri 3 va 5, trong d6 céc phan
tt thé & vi tri 3 va 5 1a khac nhau. Hop chét nay duoc goi 1a hop chét c6 cong
thire V.3-R3subst. 5-R2subst, trong d6 R3aust chi phén tir thé duge dinh nghia cho R?,
khac v6i H, va trong d6 Rt chi phan tir thé dugc dinh nghia cho R?, khac véi

H, v6i didu kién 12 R3aubst va R2subst 12 khac nhau. Hop chat duge mo ta dudi day.
2
R 4 H R1 4 R subst 1
=~ R ~ R
5 N 3 5 N =
R Riaupst  (V.3-Risupst.5-H) R® N (V3-HL5-R%ubs0)
stubst

R4
=~
RO>—N
R® N

R1

Rsubst (V.3 “Risupst. 5 'stubst)

Céc nghia d6i v6i R? va R3, tirc 1a mot trong s6 R® va R* 1a H va gbc kia
khac H, hodc ca R? va R? déu khac H, va khéc nhau, cling dugc uu tién dbi voi
céc tidn chét III va IV ciing nhu d6i v6i hop chét c6 cong thirc Va, Vb, Ve, VI
va VIII.

Hop chét c6 cong thirc V.3-H.5-R2%ubst va hop chat dugce thé twong tu c6
cong thue II1, IV, Va, Vb, Vc, VI va VIII duge dic biét uu tién theo sang ché.

Céc phan tir thé R* va R5 c¢6 mit trong hop chét c6 cong thiac I, I, IV, V,
Va, Vb, V¢, VI va VIII.

Theo mdt phuong an wu tién ciia sang ché,

R* duoc chon tir Ci-Cio-alkyl, ma c6 thé chua duoc thé, c6 thé dugc hal-
ogen hoa mot phén ho#c hoan toan, hodc c6 thé dugc thé bﬁng 1, 2 hodc 3 phén
ttr thé gibng nhau hodc khac nhau R, va

C3-Cio-xycloalkyl, ma c6 thé chua dugc thé hodc c6 thé dugc thé bang 1,

2,3,4,hodc 5 phén tt thé giéng nhau hodc khac nhau RY; va
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R’ duoc chon tir Ci-Cio-alkyl, ma cé thé chua duge thé, c6 thé dugc hal-
ogen hda mot phan hoic hoan toan, hodc c6 thé dugc thé bang 1, 2 hodc 3 phan

tir thé giéng nhau hodc khac nhau RX, va

Cs3-Cro-xycloalkyl, ma co thé chua dugc thé hodc ¢ thé duoc thé bé‘mg 1,

2,3, 4, hodc 5 phan tir thé gibng nhau hoic khac nhau R.
Theo phuong 4an dugc wu tién hon ciia phuong an nay,

R* duoc chon tir C1-Ce-alkyl, ma c6 thé chua dugc thé, c6 thé dugc halo-
gen héa mot phﬁn hodc hoan toan, hodc co thé duoc thé bang 1 hoiic 2 phén tr
thé gidng nhau hoic khac nhau R¥, trong d6 R* dugc chon tir CN va C(O)NHa,
va

C3-Ce-xycloalkyl, ma co thé chua dugc thé hodc c6 thé dugc thé bang 1,
2 hodc 3 phén tt thé giéng nhau hoic khac nhau RY, trong d6 RY dugc chon tur
halogen, CN va C(O)NHz; va

R3 duoc chon tir Ci-Cy-alkyl, ma c6 thé chua dugc thé, c6 thé duoc halo-
gen héa mot phan hodc hoan toan, hodc c6 th8 dugc thé bang 1 hodc 2 phén i
thé giéng nhau hoic khéac nhau R, trong d6 R* duge chon tir CN va C(O)NHa,
va

Cs-Ce-xycloalkyl, ma co thé chua duogc thé hoac c6 thé dugc thé béng 1,
2 hodc 3 phén tir thé gidng nhau hogc khéc nhau R, trong d6 RY dugc chon tir
halogen, CN va C(O)NHa.

Theo phuong an dugc wu tién hon nita cia phuong an nay,

R* dugc chon tir Ci-Cs-alkyl, ma c6 thé chua duoc thé, c6 thé duoc halo-
gen hdéa mot phan hodc hoan toan, hodc c6 thé dugc thé bang 1 hodc 2 phan tir
thé gidng nhau hoic khac nhau R¥, trong d6 R* dugc chon tir CN va C(O)NHoa,
va

C3-Ce-xycloalkyl, ma cé thé chua duoc thé hoic c6 thé dugc thé bang 1,
2 hodc 3 phén tir thé gidng nhau hogc khéc nhau RY, trong d6 RY dugc chon tir
halogen, CN va C(O)NHz; va
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R3 dugc chon tir Ci-Cz-alkyl, ma c6 thé chua duoc thé, co thé duoc halo-
gen héa mot phén hoic hoan toan, hodc ¢ thé duogc thé bang 1 hodc 2 phén tir
thé gibng nhau hogc khac nhau R, trong d6 R* dugc chon tir CN va C(O)NHo,

va

C3-Cy-xycloalkyl, ma co thé chua dugc thé hoic c6 thé duoc thé bang 1,
2 hoac 3 phﬁn tt thé giéng nhau ho#c khac nhau RY, trong d6 RY dugc chon tir
halogen, CN va C(O)NHo.

Puoc dic biét uu tién theo phuwong 4n ndy cia sang ché néu R* va R’ 1a
khéc nhau. Vi dy, R’ ¢6 thé 1a C1-Cr-alkyl, chua duge thé, hodc C3-Ca-xycloal-
kyl, chua dugc thé, trong khi R* c6 thé 1a C1-Cs-alkyl, ma c6 thé chua dugc thé,
hodc dugc halogen hdéa mot phﬁn ho#c hoan toan, hodc dugce thé béng 1 hoac 2
phén tir thé gidng nhau hogc khac nhau R* dugc chon tir CN va C(O)NHa, hodc
c6 thé 13 C3-Ce-xycloalkyl, ma c6 thé t6t hon Ia dugc thé bang 1, 2 hodc 3 phan
tr thé gibng nhau hodc khac nhau RY duoc chon tir halogen, CN va C(O)NHo.

T6t nhét 13, RS 1a CHs, trong khi R* 1a C1-Cs-alkyl, C1-Co-haloalkyl, hodc
Cs-xycloalkyl, trong d6 nhém xycloalkyl t6t hon 1a duge thé bing mét phan tr
thé dugc chon tir CN va C(O)NHz. Céc t6 hop thich hop ciia R® va R* do d6 c6
thé 13, vi du, CHa/i-Pr hodic CHs/1-CN-cCsHa.

Theo mdt phuong an dugce uu tién khac cla sang ché,

R* va R’ cling véi nguyén tir cacbon ma chung gén vio tao thanh vong
cacbon khong thom c¢ tir 3 dén 12 canh, ma c6 thé duoc thé mot phén hodc hoan
toan bang Ri.

Theo phuong 4n dugc vu tién hon ctia phuong an nay,

R* va R’ cung véi nguyén tir cacbon ma chung gén vao tao thanh vong
cacbon no, khong thom, c6 tir 3 dén 12 canh, ma c6 thé dugc thé mot phén hodc

hoan toan bing Ri, trong d6 Ri dugc chon tir halogen, CN va C(O)NH..

Theo phuong 4n dugc vu tién hon nita ciia phuong an nay,
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R* va R’ cung v6i nguyén tir cacbon ma ching gén vao tao thanh vong
cacbon no, khong thom c6 tu 3 dén 6 canh, ma co thé duoc thé mot phén hodc

hoan toan bang RJ, trong d6 Ri dugc chon tir halogen, CN va C(O)NHa.

Puoc dic biét wu tién theo phwong 4n nay clia sang ché néu R* va R® cling
v6i nguyén tir cacbon ma ching gin vao tao thanh vong cacbon c6 6 canh, ma
dugc halogen hdéa mot phﬁn hogic hoan toan, tét hon 13 dugc flo hoa. Do do, R*

va R’ ¢6 thé ciing nhau 13, vi du, -CH,CH2CF2CH2CHo-.

Phan tir thé R® ¢6 mit trong hop chét c6 cong thie V, Va, Vb, V¢, VI va
VIII va trong chit phin ng, ma hgp chét c6 cong thirc IV duge cho phan Gng

vé6i, dé tao ra hop chét c6 cong thic V.

Theo mdt phuong an vu tién ciia sang ché, R® dugc chon tit H, CN va Ci-
Ca-floalkyl. Tét hon nita 1a R® dugc chon tir H, CN, CHF, va CFs, va tot hon 13,
R® 14 H.

Hop chit c6 cong thiic V, trong do RS 13 H ¢6 thé duge goi 1a hop chét c6
cong thirc V.RS-H.

Hop chét c6 cong thuc V.RS-H va hop chét dugc thé twong tu c6 cong
thirc Va, Vb, Ve, VI va VIII dugc dic biét uu tién theo sang ché.

Hop chét c6 cong thirc V.3-H.5-R%upst, trong d6 R® 1a H, tic 1a hop chét
c6 cong thirc V,3-H.5-R%ust. R®-H va hop chét dugc thé twong tw c6 cong thirc
I11, IV, Va, Vb, Vc, VI va VIII dugc dic biét wu tién theo sang ché.

Nhu d4 duoc néu & trén, tim khong ddi xtng c6 thé duoc tao thanh trong
qué trinh tao thanh hop chét c6 cong thirc V bang cach cho hop chit c6 cong
thirc TV phan Gng v6i chit phan tng chira nhom RS, néu cac phan tir thé R* va
RS clia hop chét c6 cong thie IV va R® 1a khac nhau. Néu hai hodc nhiéu trong
s ba phan tir thé R4, R® va R® 12 gidng nhau, s& khong tao ra tim khong d6i xtng
trong qua trinh tao thanh hop chét c6 cong thitc V. Puge dic biét wu tién theo
sang ché néu R, RS va RS 1a khac nhau, dé cho tim khong déi xtmg duoc tao
thanh. Néu tam khong ddi xtmg duoc tao thanh, vu tién néu hai cdu hinh c6 thé

¢6 ctia tdm khong doi xtmg duoc tao thanh véi cac lugng bang nhau. Do d6, viéc



29453

tao thanh hop chét c6 cong thirc V theo séng ché thuong khong c6 tinh chon loc
14p thé, nhung hdn hop, tdt hon 13 hdn hop raxemic, cta hai chét ddng phan 1ap
thé ¢6 thé c6 thu duoc. Néu tAm khong ddi xting c6 mit & nhém —CR*RRS cua
hop chét ¢ cong thiic V, cong thirc chung V do d6 t6t hon 13 dugc du dinh bao
gbm hdn hop cua hai chét ddng phan 1ap thé c6 thé c6. Néu khong c6 tAm khong
dbi xting thém nita c6 mit trong hop chét, thi chit ddng phan 1ap thé 1a chit déng
phan déi anh, theo céch khéc, chit ddng phan 1ap thé c6 thé 1a chét dong phan
khong dbi quang. Céc xem xét twong ty ciing ap dung cho céc cong thirc chung

Va, Vb, Ve, VI va VIIL

Pbi vé6i chit phan tng chira nhém R®, ma duoc phan Gng véi hg chét co
p g p g op

cong thiac IV dé tao ra hop chit c6 cong thirc V, can luu ¥ cac diém sau.

Khi RS 1a H, vu tién néu chét phan tng c6 mit & dang “chét phan
ng—R%”, va chuyén H duéi dang hydrua. Trong mot sb trudong hop nhét dinh,

ciing c6 thé dugc wu tién néu chéit phan tmg chuyén H duéi dang gbc hydro.

Theo mdt phuong an uu tién cla sang ché, chit phan tng chira H lam

nhém R 13 tic nhan khit. Tt hon 13, tic nhan khit dugc chon tir

(ia) chét cho hydrua dang ion dugc chon tir nhém bao gdm hydrua phtic

hop cuia bo va nhom,

(ib) chét cho hydrua dang khong ion dugc chon tir nhém bao gbm dihy-
dro, dac biét tot hon 13 dugc st dung Két hop véi chét xtc tac kim loai, este
Hantzsch, 1,4-dihydrobenzol, isopropanol, axit formic, va amoni format, va

(ic) chét cho electron, dugc sir dung két hop véi proton, trong d6 cac
electron dugc cho bdi catot hodc kim loai duge chon tir Li, Na, K, Mg, Zn, Fe
va Al.

Chét cho hydrua dang ion dugc mo ta trong phén sau va dugc dic biét uu
tién theo sang ché.

Mic du thuit ngit “dang ion* bidu thi ring “chét cho hydrua dang ion‘ c6
cAu tric ion, chit cho hydrua dang ion chil yéu thudc nhém chét phan tng, chira

RS, tic 1a H, duogc lién két cong héa tri, va do d6 ¢c6 thé duogc goi 1a “chat phan

-45-



29453

tng-H”, ma ¢6 thé phan tmg véi hop chét c6 cong thirc IV. Tuy nhién, chu tric
ion c¢6 mit trong chét cho hydrua dang ion vi chét phan tng, chira H dugce lién
két cong hoa tri, ban than no co tinh ion, t6t hon 1a dang anion, tirc 13 & dang
“’[chét phan tmg-H]™, vi vy chét phan ng thudng dugc cung cép & dang mudi
“Ct*[chét phan tmg-H]™, trong d6 Ct" bidu thi cation, vi du cation kim loai kiém,
va “[chét phan tng-H]™ 13 nhu dugc dinh nghia trén day. Tét hon 13, chat cho
hydrua dang ion 12 phitc hgp hydrido tich dién 4m cua kim loai, ma dugc cung

cép ¢ dang mudi va c6 kha ning chuyén H duéi dang hydrua.

Theo phuong an dugc dic biét wu tién cua sang ché, chét cho hydrua dang

ion dugc chon tir nh6m bao gdm hydrua phtrc hop clia bo va nhom.

Thuét ngit “hydrua phttc hgp ciia bo hodc nhdm* chi phirc hop hydrido
ctia bo hodc nhéom. Do d6, R 1a H ¢6 thé duoc lién Kkét cong hoa tri véi nguyén
tir bo hodic nhdm dé tao ra phiic hop hydrido, c6 kha ning chuyén H duéi dang
hydrua nhu dugc néu trén day. Tt hon 13, phtrc hop bo hodc nhom tich dién am
do su c6 mdt cia bbn phén ttr thé, trong s6 d6, mét phﬁn t& thé 12 H 1am nhém
RS, ma c6 thé dugc chuyén & dang hydrua, va ba phén tir thé con lai c6 thé doc
14p v6i nhau dugc chon tir nhém bao gém, vi du, H, C1-Cs-alkyl, C1-C4-alkoxy
va CN. Do d6, phtrc hgp nay co6 thé dugc mé ta bdi cong thirc “[ch4t phan Gng-
H]’ dugc dinh nghia trén day. Thong thuong, phirc hop hydrido dang anion clia
bo hodc nhom dugc két hop véi cation & dang mudi, vi du theo cong thirc
“Ct'[chAt phan tmg-H]™* dwoc d& cap trén day. Cation Ct" thuong 12 ion kim loai

kiém, ma tot hon 1a Na* hodc Li™.

Phtrc hgp hydrua dugc uu tién cta bo va nhom bao gdm Na'[BH4],
Na*[B(CN)Hz],, Na*[BH(OAc)s]", Li*[AlH4], Li'[AIH(Otert-Bu)], Li"[BH4],
Li*[BHEt;], Lit[BH(sec-Bu)s]" va cac phirc hop twong tu. Hydrua phtrc hop cua
nhdm thuong dugc uu tién, néu tinh phan g cao ctia chét phan g chita nhém
RS duge mong doi. Hydrua phirc hgp cua bo thudng 1a tac nhan khir ém diu hon.
Cho muc dich cua sang ché, hydrua phtrc hop cta bo thudng duge uu tién. Tét
nh4t 13, chét phan tmg chira RS 1a Na*[BH4] hoic Na*[BCNH;]', dic biét tot hon
13 Na*[B(CN)H;3]". Chat phan émg Na*[B(CN)Hs]" ¢6 cu trac sau.
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® ofN
Na H-B-H
H

Thong thuong, Na'[B(CN)Hz] ciing dugc goi la NaB(CN)Hs hodc
NaBH;3CN. Tuong tu, ca cac hydrua phirc hgp khac ciia bo va nhom dugce liét
ké trén day thuong dugc d& cap dén bang cong thirc phan tr khong biéu thi dién

tich.

CéAu trac ctia cac hydrua phirc hop khéc cia bo va nhom bao gom cac ciu

trac dugc liét ké trén day la tuong tu.
Trong phan sau dy, chét cho hydrua dang khong ion dugc md ta.

Thuét ngit “chit cho hydrua dang khong ion” chi chét phan tng chira
nhém R 13 H, ma 13 dang khong ion va thudng thudéc nhém chét phan g, chta
RS, tirc 1a H, dugc lién Két cdng hoa tri. Tét hon 13, chét cho hydrua dang khong
jon 12 ngudn hydro khong tich dién, ma c6 kha ning chyén H & dang hydrua, va
thuong cling chuyén proton, vi vay cudi cung phén tt dihydro dugc chuyén. Néu
chét phan tng chuyén H & dang hydrua, chiing c6 thé lai dugc xem 12 “chét phan

tmg-H” nhu duge mo ta trén day.

Nhu duoc st dung trong ban mo ta nay, thuat ngi “chét cho hydrua dang
khong ion” cling bao gbm dihydro vi két qua ctia phan Gng hydro hoa véi dihy-
dro chi yéu ciing c6 thé duoc thiy trong qua trinh chuyén cta hydrua va proton.
Tuy nhién, phan ung hydro h6a nay tAt nhién cling dién ra sao cho hai nguyén

tir hydro khong tich dién, tirc 1a géc hydro, dugc chuyén.

Theo phuong an dugc dic biét vu tién cia sang ché, chét phan ting chia
nhém R 1a chét cho hydro dang khong ion, dugc chon tir nhém bao gbdm este
Hantzsch, 1,4-dihydrobenzol, isopropanol, axit formic, amoni format, va dihy-

dro.

Este Hantzsch, 1,4-dihydrobenzol, isopropanol, axit formic, va amoni
format cling da biét trong linh vuc k¥ thuét nay 1a “chét phan tmg hydro hoa
chuyén”. Ching c6 thd dwoc xem 12 ngudn hydro vi ching c6 thé chuyén ion

hydrua va proton. Cac phan ing vdi cac chét phan tmg hydro hoa chuyén nay c6
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thé thuong duoc tién hanh khong c6 kim loai, tirc 1a trong su Véng mat cua chét

xuc tac kim loai.

Phéan tng vé6i dihydro (Hz) lam tac nhan kKhir tdt hon 13 duge thuc hién
két hop v6i chit xtic tic kim loai. Nguoi c6 hiéu biét trung binh trong linh vyc
k¥ thuét nay s€ bidt cac chét xtc tac kim loai thich hop dugc st dung két hop
véi dihydro. Vidu vé chét xuc tac kim loai thich hgp are provided further below.

Phan sau diy s& mo ta phan tng dong vong khir, dugc thuc hién véi pro-

ton két hop véi cac electron duge cung cap boi dién cuc hodce boi kim loai.

Céc proton t6t hon 1a dugc cung cip béi dung méi proton, t5t hon 1a nudc
hodc rugu nhu metanol, etanol hodc isopropanol, va cac electron dugc tao ra tir
dién cuc (catot) hodc kim loai thich hop, tdt hon 13 kim loai dugce chon tr Li,

Na, K, Mg, Fe va Al.

Khi RS khac H, chit phan Gng c6 thé c6 mit & dang, trong d6 R® dugc
lién két cong hoa tri, tic 1a & dang “chét phan tmg—R®”, hodc & dang mudi trong

d6 R® 12 anion, tirc 12 & dang “[chit phan tmg] [RE]™.

Theo mot phuong 4n vu tién ciia sang ché, chét phan ting chira nhom R®
khéc H 12 chét phan tng kim loai hitu co, trong d6 R dugc chon tir C1-Ce-floal-
kyl, C1-Ce-alkyl, C>-Cs-alkenyl, C-Ce-alkynyl, C3-Ce-xycloalkyl, C3-Cs-xyclo-
alkyl-Ci-Cs-alkyl, C3-Cs-xycloalkenyl, Cs3-Ces-xycloalkenyl-C;-Cz-alkyl, heter-
oxyclyl, heteroxyclyl-C1-Cz-alkyl, aryl, aryl-Ci-Co-alkyl, hetaryl, hetaryl-C;-Co-
alkyl, trong d6 cac mach cacbon hodc cac gbc vong ¢ thé chua duoc thé, duge
thé mot phan hodc hoan toan bing cac phan tir thé gibng nhau hogc khac nhau
R*, T4t hon 13, chét phan tng chta nhom R6 1a chét phan ting kim loai hitu co,
trong d6 RS dugc chon tir C1-Ca-floalkyl, Ci-Cs-alkyl, aryl, arylmetyl va alyl, va
trong d6 R® dic biét tdt hon 13 duge chon tir Ci-Ca-floalkyl, cu thé tir CHoF va
CFs.

Tt hon 13, chét phan tng kim loai hiru co chira kim loai M duogc chon tir
Li, Mg, Cu, Zn, Si, Mn hodc In. Tuy thudc vao kim loai, chét phan tmg kim loai

hitu co ¢6 thé dwoc xem 13 “chét phan tng—R®” (vi du M-R®) hogc “[chAt phan
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tng]*[RS]” (vi du [M][R]), nhung t6t hon néu dugc xem 1a “chét phan
tmg—R®” vi céc kim loai dugc liét ké trén day dugc biét 13 tao thanh céc lién két
cong hoa tri hon 1a céc lién két ion véi cac nhém hitu co nhu duoc liét ké trén
day dbi véi RC.

Céc chit phan tng kim loai hitu co dugc uu tién theo sang ché bao gdm
chét phan tmg Grignard, chét phan tmg cuprat, alyl silan (chét phan g Hosomi-

Sakurai) va floalkyl silan (vi du chét phan tng Ruppert).

Dic biét tét hon 13, chit phan tmg kim loai hiru co 12 chét phan tng Rup-
pert, trc 1a trimetyl(triflometyl)silan, chét phan ting nay chuyén CF3 dué6i dang
nhém R,

- Theo mot phuong an dugc vu tién khac cia sang ché, chit phan ting chira
nhém RS khac H 14 chét phan Gng 4i nhan c6 cong thic HRS, Ma'R® hodc
VsMea2 R%, trong d6 M, 12 kim loai kiém va Ma. 1a kim loai kiém thd, va trong

d6 R® duoc chon tir CN, hodc?, SR?, NReRE, va cac nhém co6 cong thire chung (i)

trong d6 R?, R¢, R, RY, R® va R" 12 nhu dugc dinh nghia trén day.

Puong luon séng trong cac nhom cé cong thirc chung (i) thé hién vi tri,
trong d6 nhém (i) co thé dugc nbi véi H theo cong thite H-RS, hoic ¢o thé duoc
khit proton héa 8 tao ra mubi c6 cong thire Ma"R holic ¥sMea” R®. Néu nhém
(i) c6 mit & dang dugc khir proton héa, tirc 1 dang anion, dién tich &m cd thé
duge chuyén vi trén hé 1,3-di(thio)carbonyl. Tuy nhién, can phai lvu y ring
nguyén tir cacbon gifta hai nhom (thio)carbonyl s& 1a vi tri ai nhéin ctia nhom (i).
Céc nhom dugc uvu tién (i) 14 hop chét 1,3-dicarbonyl, da dugc khir proton & vi
tri 2 bing bazo thich hgp, va do d6 c6 mit & dang anion két hop v6i cation,
cation nay co ngudn gdc tir bazo. Chét phan ting chtta nhém (i) 1am nhém R® do
6 ¢6 thé tdt hon 14 dugc biéu thi béi cong thirc Ma R hodc ¥sMea?'R%, ca hai
cdng thirc nay co thé duoc xem 13 nim trong cong thic “[chAt phan tmg][R]

trén day, va trong d6 Ma ¢ thé 13, vi du, Li, K hodc Na, va Mea c6 thé 1a, vi du,
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Mg hodc Ca. Luu ¥ ring, néu chat phan tng chira nhém (i) lam nhém RS ndm
trong cong thirc H-R®, n6 ¢ thé duoc xem 12 “chit phan tmg-R®” da dugc mo ta

trén day, trong d6 “chit phan tng” 1a H.

Cac nhém OR? duge uu tién bao gdbm Ci-Cs-alkoxy va Cs-Ce-xycloal-

koxy.

C4c nhém SR? dugc wu tién bao gdm C1-Cs-alkylthio va Cs-Ce-xycloal-
kylthio.

Céc nhom NRCRf dugc vu tién bao gdbm Ci-Cs-alkylamino, Ci-Cs-dial-
kylamino, trong d6 mach alkyl c6 thé ¢6 chidu dai gibng hoic khac nhau, mor-
pholin, piperazin va N-metylpiperazin.

Khi nhém R® 12 OR?, SR® hodic NRRY, chit phan tng chra nhém R® c6
thé duoc biéu thi bang cong thirc H-R®, ma c6 thé dugc xem 13 nim trong cong
thie “chét phan img-R®” trén déy, hodc bang cbng thirc bét ky trong s cac cong
thitc My "R va 1sMea2R?, ca hai cong thic ndy du dugc xem 13 nim trong cong
thirc “[chit phan tng]"[R®]” trén day, va trong d6 Ma c6 thé 13, vi dy, Li, K hodc
Na, va Mea ¢c6 thé 13, vi dy, Mg hoic Ca. DP&i v6i chét phan tng chira OR* hodc
SR® lam nhém R, ¢6 thé duge wu tién néu chit phan tng c6 mit & dang M. R
hodic %sMe2 R, D4i v6i chit phan Gmg chita NR°Rf 1am nhém R, ¢6 thé dugc
wu tién néu chit phan ng c6 mit & dang H-R® vi H-NRC®R! ciing ¢6 tinh phan

g 4i nhan, néu n6 dugce st dung & dang duge proton hoa.

DPbi véi nhom RE 1a CN, céc can nhéc tuong tu s& dugc dp dung. Do do,
chit phan tmg chira CN lam nhém R® c6 thé duoc biéu thi bang cong thirc H-R,
ma c6 thé dugc xem 13 ndm trong cdng thic “chét phan ing-R®” trén day, hodc
bang cong thirc bét ky trong sd céc cong thire My"RS va VsMe> 'R, ca hai cong
thirc nay déu duoc xem 13 ndm trong cong thic “[chét phan tmg][R®]"” trén day,
va trong d6 Ma ¢c6 thé 14, vi du, Li, K hodc Na, va Mea ¢ thé 13, vi dy, Mg hodc
Ca. Néu RS 1 CN, chét phan tng chita nhém RS tét hon 12 HCN, NaCN hogc
KCN.
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Luu ¥ ring duge dic biét wu tién d6i v6i chét phan ting 13 chét phan tng
4 nhan chtra nhém R néu R 14 CN. NaCN 1a chét phan tng duoc dic biét uu
tién chira nhom RE.

Cac phuong an sau day lién quan dén chét phan tmg chita nhém RS 1a

duoc uu tién theo sang che.

Theo mot phuong 4n wu tién, nhém R cua chét phan tng chira nhém R®

1a H, va chét phan tng chira nhém R® dugc chon tir

(ia) chét cho hydrua dang ion dugc chon tir nhém bao gbm hydrua phirc

hop ctia bo va nhom, hodc

(ib) chét cho hydrua dang khong ion dugc chon tir nhom bao gdm dihy-
dro, ma t6t hon 13 dugc st dung Két hop véi chét xtc tac kim loai, este Hantzsch,

1,4-dihydrobenzol, isopropanol, axit formic, va amoni format.

Theo mét phwong 4n dugc wu tién khac, nhom R® cua chét phan ting chira

nhém R 14 H, va chit phan tng chira nhém R® dugc chon tir

(ia) chét cho hydrua dang ion dugc chon tir nhém bao gdm hydrua phirc

hop ctia bo va nhoém, hodc
(ib) dihydro, dugc st dung két hop vé6i chit xtc téc kim loai.
Db véi tiry chon (a), cac phuong 4n sau 13 dugc uu tién.

Theo mdt phwong 4n wu tién, nhom RS ciia chat phan Gmg chira nhom R®
1a H, va chét phan ting chira nhém R® 1a mubi kiém ctia phitc hop bo hodc nhém
tich dién 4m, trong d6 bo hodc nhom dugce thé bang bdn phan tir thé, trong sb @6
it nhat mot phén ttr thé 1a H, va ba ph'?ln ttr thé con lai doc 1ap duge chon tir nhom

bao gém H, Ci-Cs-alkyl, C;-Cs-alkoxy, va CN.

Theo phuong 4n duge uu tién hon, nhém R® ctia chét phan ting chta nhom
RS 14 H, va chét phan tng chira nhém R 1a muéi natri ctia phirc hop bo tich di¢n
am, trong d6 bo dugc thé bing bdn phén tix thé, trong sb do it nh4t mot phan tir
thé 1a H, va ba phﬁn ttr thé con lai ddc 1ap dugce chon tir nhém bao gbm H, Ci-

Cs-alkyl, C1-Cs-alkoxy, va CN.
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Theo phuong 4n dwgc dic biét wu tién, nhém R® cia chét phan tng chitra

nhom RS 12 H, va chét phan ting chita nhém R® 1a Na* [B(CN)Hs]".
Péi véi tury chon (b), cac phuong 4n sau 1a dugce vu tién.

Theo mét phuong 4n wu tién, nhém RS cia chat phan Gng chira nhom R®
1a H, va chét phan ting chita nhém R6 12 dihydro (Hz), ma dugc sir dung két hop

v6i chat xac tac kim loai.

Theo phwong 4n dugc wu tién hon, nhém Ré ctia chét phan tng chira nhém
RS 13 H, va chit phan tng chira nhém RS 12 dihydro, ma dugc st dung két hop
v6i chét xtc tac kim loai duogc chon tir nhom bao gém Rayney-Nickel, Pd/C,

Pt/C, va PtOa.

Theo phuong 4n duge wu tién hon nita, nhém R° clia chét phan ting chta
nhém R 12 H, va chit phan tng chita nhém R° 1a dihydro, ma dugc sit dung két
hop v6i chét xuc tac kim loai dugce chon tir nhdm bao gdm Rayney-Nickel, Pd/C,
Pt/C, va PtO,, va trong d6 dihydro dugc dp dung nho ap suét, khong vuot qua
100 bar (1.10* kPa), va t5t hon 13 khong vugt qua 50 bar (5.10° kPa).

Theo phuong 4n dugc wu tién hon nita, nhém RS ciia chit phan tng chta
nhém R 14 H, va chit phan tng chita nhom R® 1a dihydro, ma dugc sir dung két
hop v6i chét xtic tac kim loai dugc chon tir nhém bao gém Rayney-Nickel, Pd/C,
Pt/C, va PtO2, va Két hop véi lugng xtic tac cua axit, va trong d6 dihydro dugc
ap dung nho ap sult, khéng vugt qua 100 bar (1.10* kPa), va tdt hon 13 khong
vuot qué 50 bar (5.10° kPa).

Theo phuong 4n dugc uvu tién hon nita, nhom RS cia chit phan ting chta
nhém RE 13 H, va chét phan ting chira nhém R6 12 dihydro, ma dugc st dung Kkét
hop v6i chét xtic tac kim loai dugc chon tir nhém bao gdm Rayney-Nickel, Pd/C,
Pt/C, va PtO,, va Kkét hop véi luong xuc tac cua axit, duge chon tur axit sulfonic
thom nhu axit toluen sulfonic; axit alkylsulfonic, nhu axit metyl sulfonic; axit
carboxylic thom nhu axit benzoic; axit alkylcarboxylic nhu axit axetic; axit

haloalkylcarboxylic nhu axit trifloaxetic, va axit vo co nhu hydro clorua hodc
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axit sulfuric trong metanol, va trong d6 dihydro dugc dp dung nho ap suét, khong

vuot qua 100 bar (1.10* kPa), va t6t hon 13 khong vuot quéa 50 bar (5.10° kPa).

Theo phuong an dugc uu tién hon nita, nhom RS cia chit phan ng chira
nhém RS 13 H, va chit phan tng chita nhom R 1a dihydro, ma duge st dung két
hop v6i chét xiic tac kim loai duge chon tir nhém bao gdm Rayney-Nickel, Pd/C,
Pt/C, va PtO,, va két hop véi lugng xuc tac cla axit, dugc chon tir HCI, H2SO4,
va axxit trifloaxetic, va trong d6 dihydro dugc ap dung nho ap sut, khéng vugt

qua 100 bar (1.10% kPa), va tdt hon 13 khong vuot qué 50 bar (5.10° kPa).

N6i mdt cach ngén gon, chit phan tmg chira nhom RS, ma dugc phan tng

v6i hop chét c6 cong thirc TV dé tao ra hop chét c6 cong thirc V, c6 thé 1a

- tAc nhan khir, ma t&t hon 14 ¢6 thé 1a chét cho hydrua dang ion, va ddc
biét t6t hon 13 Na*[B(CN)Hs]"; hodc

- chét phan tng kim loai hitu co, ma t5t hon 12 c6 thé 1a silan, nhu alyl
silan hodc floalkylsilan, va dac biét t6t hon 14 chét phan tng Ruppert; hodc

- chét phan ing 4i nhan, ma tdt hon 1a ¢6 thé duge chon tir HCN, hodc
muéi, nhu NaCN, hozc KCN, va dic biét t6t hon 1a NaCN.

N6i mdt cach ngén gon, cic td hop sau cia cac phan tir thé dugce vu tién
trong hop chét c6 cong thirc V va céac tién chét hodic chit phan ting ctia n6 dugc
st dung trong quy trinh theo sang ché.

Bang 1
Té hop, trong d6 R! 1a H, R? 1a CHs, R® 13 H va td hop cta R* va R’ trong mbi
truong hop twong Gng voi mot hang cla Bang A

Béang 2
Té hop, trong @6 R! 1a H, R? 1a CHs, R? 1a CsHs va t6 hop ciia R* va R® trong
mdi trudng hgp twong Gng véi mot hang cia Bang A

Béang 3
T4 hop, trong @6 R! 1a H, R? 1a CHs, R? 1a CeHs va t6 hop ciia R* va R® trong

mdi trudong hop twong tng v6i mot hang cia Bang A
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Béang 4
T hop, trong d6 R 1a H, R? 1a C3Hs, R3 12 H va t hop ctia R* va R’ trong mbi
truong hop tuong tng voi mot hang ciia Bang A

Béang 5
T4 hop, trong d6 R! 1a H, R? 1a C3Hs, R 1a CHs va t6 hop ciia R* va R’ trong
mdi trudng hop twong Gng v6i mot hang clia Bang A

Bang 6
T4 hop, trong d6 R! 1a H, R? 1a C3Hs, R? 1a C4Hs va t6 hop ciia R* va R® trong
mdi trudong hop tuong Gmg v6i mot hang cuia Bang A

Béang 7
T4 hop, trong d6 R 1a H, R? 1a CeHs, R 1aH va t hop ctiia R* va R trong mdi
trudong hop tuong tng v6i mot hang cia Bang A

Béang 8
T4 hop, trong d6 R! 1a H, R* 1a CeHs, R® 1a CH; va t0 hop cua R* va R’ trong
mdi trudng hop twong Umg v6i mot hang cia Bang A

Béang 9
T4 hop, trong d6 R! 1a H, R? 1a C¢Hs, R 1a C3Hs va t6 hop cia R* va R’ trong
mdi trudng hop twong (g véi mot hang cua Bang A

Bang 10
T4 hop, trong d6 R! 1 H, R? 1a CF.H, R* 1aH va t hop cua R* va R® trong mdi
truong hop twong ing véi mot hang ctia Bang A

Bang 11
T4 hop, trong d6 R! 1 H, R? 1a CF,H, R la CH; va t6 hop ciia R* va R’ trong
mdi truong hop twong tng véi mot hang ciia Bang A

Bang 12
Té hop, trong d6 R! 12 H, R? 1a CF.H, R? 1a C5Hs va t6 hop ctia R* va R’ trong

mdi truong hop twong Gmg véi mot hang cua Bang A
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Bang 13
T4 hop, trong d6 R! 1a H, R? 1a CF;H, R? 1a CeHs va 0 hop cta R* va R trong
mdi trudng hop twong tmg véi mot hang cua Bang A

Bang 14
T4 hop, trong d6 R! 1a H, R? 1a CF3, R? 1a H va t hop ciia R* va R® trong mbi
truong hop tuong tng véi mot hang cia Bang A

Bang 15
T hop, trong d6 R! 1a H, R? 1a CF3, R? 1a CH; va tb hop ctia R* va R® trong mbi
truong hop teong Gmg véi mot hang cua Bang A

Bang 16
T4 hop, trong d6 R 1a H, R? 1a CF3, R? 1a C3Hs va td hop ctia R* va R® trong mbi
truong hop teong ng voi mot hang cia Bang A

Bang 17
T hop, trong d6 R! 1a H, R? 1a CF3, R? 1a C¢Hs va t6 hop ctia R* va R® trong mbi
truong hop teong Gng voi mot hang cia Bang A

Bang 18
T hop, trong d6 R! a F, R? 1a CH3, R? 13 H va td hop ctia R* va R® trong mdi
truong hop tuong Gng véi mot hang cua Bang A

Bang 19
T4 hop, trong d6 R! 1a F, R 1a CHz, R? 1a CsHs va t6 hop ciia R* va R’ trong mdi
trudng hop twong Gmg véi mot hang cua Bang A

Bang 20
T hop, trong d6 R! 1a F, R? 1a CH3, R 12 C¢Hs va t6 hop ciia R* va R trong mdi
trudng hop teong Gng véi mot hang cia Bang A

Béang 21
T hop, trong d6 R! 1a F, R? 1a C3Hs, R? 1a H va tb hop ciia R* va R® trong mdi
trudng hop twong Gng voi mot hang cia Bang A
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Béang 22
T4 hop, trong d6 R! 1a F, R? 1a C3Hs, R? 1a CH; va t hop ctia R* va R’ trong moi
truong hop trong ting véi mot hang ciia Bang A

Béang 23
T4 hop, trong d6 R! 1a F, R? 1a C3Hs, R® 1a C6Hs va t6 hop cua R* va R’ trong
mdi trudng hop twong Gng v6i mot hang cia Bang A

Bang 24
T4 hop, trong d6 R! 1a F, R 1a C¢Hs, R? 1a H va td hop cuia R* va R® trong mbi
trudong hop tuong ing véi mot hang cia Bang A

Béang 25
T4 hop, trong d6 R! 1a F, R? 1a CeHs, R® 1a CH; va t6 hop ciia R* va R® trong mi
trudng hop twong Gng v6i mot hang cliia Bang A

Béang 26
T4 hop, trong d6 R! 1a F, R? 1a C¢Hs, R? 1a CsHs va t6 hop cia R* va R® trong
mdi trudng hop twong tng voi mot hang cia Bang A

Bang 27
T4 hop, trong d6 R! 1a F, R? 1a CF,H, R? 12 H va t hop cta R* va R’ trong mbi
truong hop twong mg vi mot hang cua Bang A

Béang 28
T4 hop, trong d6 R! 1a F, R? 1a CF2H, R? 12 CHs va t0 hop ciia R* va R® trong
mdi trudng hop twong Gng véi mot hang ctia Bang A

Bang 29
T4 hop, trong d6 R! 1a F, R? 1a CF>H, R® 1a CsHs va 0 hop ciia R* va R trong
mdi trudng hop twong tng véi mot hang cia Bang A

Bang 30
T4 hop, trong d6 R! 1a F, R? 1a CF2H, R® 12 CeHs va td hop cua R* va R® trong

mdi truong hgp twong tng véi mot hang ciia Bang A
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Bang 31
T4 hop, trong d6 R! 1a F, R? 1a CF3, R® 1a H va t6 hop cua R* va R’ trong mbi
truong hop tuong Gng véi mot hang ctia Bang A

Bang 32
T4 hop, trong @6 R! 14 F, R? 1a CF3, R* 1a CH; va t hop cia R* va R trong mdi
truong hop twong tmg v6i mot hang cia Bang A

Bang 33
T4 hop, trong d6 R' 1a F, R? 1a CF3, R 1a C3Hs va t hop cia R* va R® trong mdi
trudong hop tuong Gng véi mot hang cia Bang A

Bang 34
T4 hop, trong d6 R' 1a F, R? 1a CF3, R? 12 C¢Hs va t& hop cia R* va R® trong mdi
truong hop tuong ing véi mot hang ctia Bang A

Béang 35
T4 hop, trong d6 R! 1a CHs, R? 1a CHs, R’ 1aH va td hop ctia R* va R® trong mdi
trudng hop twong tmg véi mot hang ctia Bang A

Bang 36
T hop, trong d6 R! 1a CH;, R? 1a CHs, R? 1a C3Hs va t6 hop ctia R* va R® trong
mdi trudng hop twong tmg v6i mot hang clia Bang A

Béang 37
T hop, trong d6 R 1a CHs, R? 1a CHs, R? 1a C4Hs va t6 hop cia R* va R’ trong
mdi trudng hop twong ing v6i mot hang ciia Bang A

Béang 38
T4 hop, trong d6 R! 12 CHs, R? 1a CsHs, R 1a H va td hop cta R* va R’ trong
mdi trudng hop twong g v6i mot hang cuia Bang A

Bang 39
Té hop, trong d6 R! 14 CH;s, R? 1a C;Hs, R? 1a CH3 va t5 hop ctia R* va R trong

mdi trudong hop twong Gmg v6i mot hang ciia Bang A
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Béang 40
T4 hop, trong d6 R! 1a CHs, R2 1a C3Hs, R® 1a CéHs va t6 hop ctia R* va R’ trong
mdi trudong hop twong (ng v6i mot hang cia Bang A

Béang 41
T4 hop, trong d6 R! 1a CHs, R? 1a C¢Hs, R® 1a H va t hop ctia R* va R trong
mdi trudng hop twong Gmg v6i mot hang ctia Bang A

Bang 42
T hop, trong d6 R! 1a CHs, R? 1a C¢Hs, R® 1a CHs va t6 hop ctia R* va R® trong
mdi trudng hop twong ing véi mot hang cia Bang A

Béang 43
T hop, trong d6 R! 1a CHs, R* 13 CéHs, R? 1a CsHs va to hop ciia R* va R® trong
mdi trudng hop tuong tmg véi mot hang ciia Bang A

Bang 44
T4 hop, trong d6 R! 1a CHs, R? 1a CFoH, R® 1a H va t6 hop cta R* va R® trong
mdi trudng hgp twong tng véi mot hang ciia Bang A

Béang 45
T4 hop, trong d6 R! 1a CHs, R? 1a CF2H, R’ 1a CHs va t6 hop ctia R* va R’ trong
mdi trudng hgp twong tng véi mot hang ciia Bang A

Bang 46
T4 hop, trong d6 R' 1a CH3, R? 1a CF2H, R? 1a C3Hs va t6 hop ctia R* va R® trong
mdi trudng hop twong tng véi mot hang clia Bang A

Béang 47
T8 hop, trong dé R! 1a CHs, R? 1a CF,H, R? 1a C¢Hs va t6 hop ctia R* va R trong
mdi trudng hop twong ing voi mot hang cua Bang A

Bang 48
T4 hop, trong d6 R! 1 CHs, R? 1a CF3, R® 1a H va td hop ciia R* va R® trong mdi

trudng hop tuong Gng véi mot hang clia Bang A
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Bang 49
T hop, trong d6 R! 1a CHs, R? 1a CF3, R? 1a CHs va t6 hop ctia R* va R trong
mdi trudng hop twong tng véi mot hang cua Bang A

Béang 50
T4 hop, trong d6 R! 1a CHs, R? 1a CF3, R 1a C3Hs va t6 hop ciia R* va R trong
mdi trudng hop twong Gng v6i mot hang clia Bang A

Béang 51
T4 hop, trong d6 R! 1a CHs, R? 1a CF3, R® 1a CeHs va t6 hop cia R* va R trong
mdi trudng hop twong tng v6i mot hang cia Bang A

Bang 52
T4 hop, trong d6 R! 1a CsHs, R? 1a CHz, R? 12 H va t6 hop cia R* va R’ trong
mdi trudng hop twong Gng véi mot hang clia Bang A

Béang 53
T4 hop, trong d6 R! 1a C¢Hs, R? 1a CHz, R? 1a CsHs va t6 hop ciia R* va R’ trong
mdi trudng hop twong tng v6i mot hang cia Bang A

Bang 54
T4 hop, trong d6 R! 1a C¢Hs, R* 13 CHs, R® 1a CsHs va t& hop cua R* va R’ trong
mdi trudng hop tuong tng véi mot hang cia Bang A

Béang 55
T4 hop, trong d6 R! 1a CsHs, R? 1a C5Hs, R® 1a H va t6 hop ciia R* va R’ trong
mdi trudng hgp twong Gng véi mot hang ciia Bang A

Béang 56
T4 hop, trong d6 R! 1a C¢Hs, R? 1a CsHs, R* 1a CH; va td hop ciia R* va R trong
mdi trudng hop twong g v6i mot hang cua Bang A

Béang 57
Té hop, trong d6 R! 1a C¢Hs, R? 1a C3Hs, R® 1a CeHs va t6 hop cua R* va R trong

mdi trudng hop twong tng véi mot hang clia Bang A
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Bang 58
T4 hop, trong d6 R! 1a CsHs, R? 1a C¢Hs, R® 13 H va t6 hop ciia R* va R’ trong
mdi trudng hop twong Gng voi mot hang cua Bang A

Bang 59
T4 hop, trong @6 R! 1a CéHs, R? 1a C¢Hs, R? 12 CHs va t6 hop cia R* va R trong
mdi trudng hop twong Gng voi mot hang cua Bang A

Bang 60
T4 hop, trong @6 R! 1a C¢Hs, R? 13 CéHs, R® 1a CsHs va t6 hop cia R* va R trong
mdi trudng hop tuong tng v6i mot hang clla Bang A

Bang 61
T4 hop, trong d6 R! 1a CéHs, R? 1a CFoH, R® 1a H va t6 hop ciia R* va R’ trong
mdi trudng hop twong Gmg v6i mot hang cia Bang A

Bang 62
T4 hop, trong d6 R! 1a CsHs, R? 1a CF2H, R® 1a CH; va t hop clia R* va R’ trong
mdi truong hop tuong tng v6i mot hang clia Bang A

Bang 63
T4 hop, trong d6 R! 1a CsHs, R? 1a CFoH, R® 1a C3Hs va td hop ciia R* va R®
trong mdi trudng hop twong tng véi mot hang clia Bang A

Bang 64
T4 hop, trong d6 R! 1a CeHs, R? 1a CF2H, R® 1a CeHs va t6 hop cua R* va R
trong mdi trudng hop twong tng véi mot hang cuia Bang A

Bang 65
Té hop, trong d6 R! 1a C¢Hs, R? 1a CF3, R? 1a H va td hop ctia R* va R trong mbi
truong hop trong Gng véi mot hang ctia Bang A

Bang 66
T4 hop, trong d6 R! 1a CéHs, R? 1a CFs, R? 1a CH; va t6 hop ctia R* va R’ trong

mdi trudng hop tuong Gmg véi mot hang cia Bang A
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Bang 67
T hop, trong d6 R! 1a C¢Hs, R? 1a CF3, R® 1a CsHs va t6 hop cua R* va R’ trong
mdi truomg hop tuong tng véi mot hang cila Bang A

Béang 68
Té hop, trong d6 R! 1a C¢Hs, R? 1a CF3, R? 1a C¢Hs va t6 hop ciia R* va R® trong
mdi trudng hop twong tmg véi mot hang cua Bang A

Bang 69
T4 hop, trong d6 R! 1a C(O)OCH3, R? 1a CHs, R? 1a H va t0 hop ctia R* va R?
trong mdi trudng hgp twong tmg v6i mot hang ciia Bang A

Bang 70
T4 hop, trong d6 R! 1a C(O)OCH3, R? 1a CHs, R® 1a C3Hs va té hop ciaR* vaR’®
trong mdi trudng hop twong img v6éi mot hang cia Bang A

Bang 71
T4 hop, trong d6 R 1a C(0)OCH;s, R? 1a CHs, R? 14 CeHs va td hop ctia R* va R’
trong mdi trudong hgp twong tng véi mdt hang cua Bang A

Bang 72
T4 hop, trong d6 R! 14 C(0)OCH3, R* Ia CsHs, R 1a H va t5 hop ctia R* va R
trong mdi truong hop twong tmg véi mot hang ciia Bang A

Béang 73
T4 hop, trong d6 R! 1a C(0)OCHs, R? 1a CsHs, R 1a CHs va td hop ciaR* vaR®
trong mdi trudng hgp twong tmg v6i mot hang cia Bang A

Bang 74
T4 hop, trong d6 R! 1a C(O)OCHs, R? 1a C3Hs, R3 14 CeHs va t6 hop ctia R* va
RS trong mdi trudng hop twong tmg v6i mot hang cua Bang A

Bang 75
T4 hop, trong d6 R! 1a C(O)OCHs3, R? 1a Cels, R® 1a H va t6 hop ciia R* va R®

trong mdi trudng hop tuong tmg véi mot hang ciia Bang A
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Béang 76
T4 hop, trong d6 R 13 C(O)OCH3, R? 1a CeHs, R? 1a CHs va t6 hop ciaR* va R
trong mdi trudng hop twong tng v6i mot hang clia Bang A

Bang 77
T4 hop, trong d6 R! 1a C(O)OCH;3, R? 1a CsHs, R® 1a CsHs va t6 hop cia R* va
RS trong mdi truong hop twong tng v6i mot hang clia Bang A

Béang 78
T4 hop, trong d6 R! 1a C(O)OCH3, R* 1a CF.H, R® 1a H va tb hop ctia R* va R®
trong mdi trudng hop twong ing v6i mot hang cia Bang A

Bang 79
Té hop, trong d6 R! 1a C(O)OCH3, R? 1a CFH, R® 1a CHs va t6 hop cta R* va
RS trong mdi truong hop tuwong tmg voi mot hang clia Bang A

Bang 80
T hop, trong d6 R! 1a C(0)OCH3, R? 1a CF,H, R? 1a CsHs va t6 hop ciia R* va
RS trong mdi truong hop tuwong tmg véi mot hang ctia Bang A

Béang 81
Té hop, trong d6 R! 1a C(O)OCHs, R? 1a CF-H, R® 12 C¢Hs va t6 hop cua R* va
RS trong mdi trudng hop twong ing véi mot hang clia Bang A

Bang 82
T4 hop, trong d6 R! 13 C(O)OCHs, R? 1a CF3, R* 1a H va t6 hop ciia R* va R3
trong mdi truong hop twong tmg v6i mot hang cia Bang A

Bang 83
Té hop, trong d6 R! 1a C(O)OCH3, R? 1a CF3, R? 1a CH3 va td hop cia R* va R®
trong mdi truong hop twong ing véi mot hang cia Bang A

Béang 84
Té hop, trong d6 R! 1a C(O)OCH3, R? 1a CF3, R 1a CsHs va t0 hop cia R* va R’

trong mdi trwedng hop twong tng v6i mot hang ciia Bang A
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Béang 85
T4 hop, trong d6 R! 1a C(O)OCHs3, R? 1a CF3, R3 1a CéHs va t6 hop cia R* va R?
trong mdi trudong hop twong ing véi mot hang clia Bang A

Béang 86
T4 hop, trong d6 R! 1a C(O)OCH,CHs, R? 1a CH3, R? 1a H va t6 hop cia R* va
RS trong mdi truong hop twong tng véi mot hang cia Bang A

Béang 87
T hop, trong d6 R! 1a C(O)OCHCHs, R? 1a CHs, R® 1a CsHs va t hop ctia R*
va R’ trong mdi trudng hop tuwong Gmg véi mot hang cua Bang A

Béang 88
T4 hop, trong d6 R! 1a C(O)OCH,CHs, R? 1a CHs, R? 1a CeHs va td hop ctia R*
va R’ trong mdi trudng hop twong tmg véi mot hang cua Bang A

Béang 89
T4 hop, trong d6 R! 12 C(O)OCH2CHs, R? 1a C;Hs, R* 1a H va t6 hop ctia R* va
RS trong mdi trudng hop twong tng véi mot hang cia Bang A

Béang 90
T hop, trong d6 R! 1a C(O)OCH,CHs, R? 1a C3Hs, R® 1a CHs va td hop cia R*
va R’ trong mdi trudng hop tuong tmg v6i mot hang cua Bang A

Bang 91
T4 hop, trong d6 R 1a C(O)OCH,CHs, R? 1a C3Hs, R® 1a CeHs va t hop clia R*
va R’ trong mdi trudng hop twong Gmg véi mot hang cua Bang A

Bang 92
Té hop, trong dé R! 1a C(O)OCH2CHs, R? 12 CeHs, R* 1a H va t6 hop cua R* va
RS trong mdi truong hop twong tng v6i mot hang clia Bang A

Béang 93
T4 hop, trong d6 R! 1a C(O)OCH2CHs, R* 1a CeHs, R* 1a CH; va t6 hop cia R*

va RS trong mdi trudng hop tuong tmg véi mot hang cua Bang A

-63-



29453

Bang 94
T4 hop, trong d6 R! 1a C(O)OCH,CH3, R? 1a CsHs, R? 1a CsHs va t hop ctia R*
va R’ trong mdi truong hgp tuong ing véi mot hang ciia Bang A

Bang 95
T4 hop, trong d6 R! 1a C(O)OCH,CHs, R? 1a CF,H, R® 1a H va t6 hop ciia R* va
RS trong mdi trudong hgp tuong ting véi mot hang cia Bang A

Bang 96
T hop, trong d6 R! 1a C(O)OCHCHs, R? 1a CF,H, R® 1a CH; va t6 hop cta R*
va RS trong mdi truong hop tuong tng véi mdt hang ctia Bang A

Bang 97
T4 hop, trong d6 R! 1a C(O)OCH>CHj, R2 1a CF,H, R3 14 C3Hs va tb hop cia R?
va R® trong mbi trudng hop tuong ing véi mot hang ctia Bang A

Bang 98
T hop, trong d6 R! 1a C(O)OCH,CH3, R?1a CFH, R® 1a CéHs va t6 hop cta R*
va R’ trong mbi trudng hop tuong tng véi mot hang ciia Bang A

Bang 99
T4 hop, trong d6 R! 12 C(O)OCH.CHs, R? 1a CFs3, R3 1a H va td hop ctia R* va
RS trong mdi truong hop tuong tmg v6i mdt hang cua Bang A

Bang 100
T4 hop, trong d6 R 1a C(0)OCH,CHs, R? 1a CF3, R? 1a CH; va t0 hop ciia R* va
RS trong mdi truong hop twong tng v6i mdt hang cua Bang A

Bang 101
T hop, trong d6 R! 1a C(O)OCH,CHs, R? 1a CF3, R 1a C3Hs va t6 hop cta R*
va R’ trong mdi truong hop tuong tng véi mot hang cua Bang A

Bang 102
Té hop, trong d6 R! 1a C(O)OCH2CHs, R? 1a CF3, R® 1a CeHs va t6 hop ciia R*

va RS trong mbi trudng hop twong timg v6éi mot hang cia Bang A
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Béang 103
T4 hop, trong d6 R! 14 C(O)OC(CHs)3, R? 1a CH3, R* 1a H va t6 hop cta R* va
RS trong mdi truong hop twong Gng véi mot hang cua Bang A

Bang 104
T4 hop, trong d6 R! 12 C(O)OC(CHs)s, R? 1a CHs, R* 1a CsHs va td hop cta R*
va R® trong mdi trudong hop twong ung véi mot hang clia Bang A

Béang 105
T4 hop, trong d6 R! 13 C(0)OC(CH3)s, R? 1a CHs, R® 13 CHs va t6 hop cia R*
va R’ trong mdi trudng hop twong ing véi mot hang ciia Bang A

Béang 106
T4 hop, trong d6 R! 1a C(0)OC(CHs)s, R? 1a C3Hs, R 1 H va t6 hop ctia R* va
RS trong mdi truong hgp tuong tmg v6i mot hang cia Bang A

Bang 107
T4 hop, trong d6 R! 13 C(O)OC(CHs)s, R? 1a C3Hs, R® 1a CH; va t6 hop cta R*
va R® trong mdi truong hop twong ing voi mot hang clia Bang A

Béang 108
T4 hop, trong d6 R! 1a C(O)OC(CHs)s, R? 1a CsHs, R? 1a CeHs va to hop clia R*
va RS trong mdi trudng hgp tuong tng v6i mot hang ctia Bang A

Béang 109
Té hop, trong d6 R! 1a C(0)OC(CHs)s, R? 12 CeHs, R? 1a H va t hop clia R* va
RS trong mdi truong hop twong tmg véi mot hang cia Bang A

Bang 110
T4 hop, trong d6 R! 1a C(0)OC(CHs)s, R? 1a CeHs, R? 1a CH; va td hop cta R*
va R’ trong mdi trudong hgp twong tng v6i mot hang cua Bang A

Bang 111
T4 hop, trong d6 R 14 C(O)OC(CHs)s, R? 1a C6Hs, R3 1a C3Hs va to hop cua R*

va RS trong mbi trudng hop twong tng véi mot hang cuia Bang A
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Béang 112
T4 hop, trong d6 R! 1a C(0)OC(CHs)s, R 1a CF.H, R? 1a H va t hop cia R* va
RS trong mbi trudng hop tuong tmg v6i mot hang cia Bang A

Béang 113
T hop, trong d6 R! 1a C(O)OC(CHs)s, R? 1a CF,H, R* 1a CHs va t6 hop ctia R*
va R’ trong mdi trudng hop twong tng véi mot hang ciia Bang A

Béang 114
T hop, trong d6 R 13 C(0)OC(CHs)s, R? 1a CF2H, R? 13 CsHs va t6 hop ciia R*
va RS trong mdi truong hop twong tng voi mot hang cia Bang A

Bang 115
T hop, trong d6 R! 1a C(O)OC(CHs)s, R? 1a CF2H, R 1a CHs va t6 hop cta R*
va R® trong mdi trudng hop tuong tng véi mot hang ciia Bang A

Bang 116
Té hop, trong @6 R! 1a C(O)OC(CHs)s, R? 1a CF3, R? 1a H va t6 hop ciia R* va
R’ trong mdi trudong hop twong tmg v6i mdt hang clia Bang A

Bang 117
T4 hop, trong d6 R! 1a C(O)OC(CHs)s, R? 1a CF3, R® 1a CH; va t hop cia R* va
R’ trong mdi trudong hgp twong ing véi mot hang clia Bang A

Bang 118
T4 hop, trong d6 R! 13 C(0)OC(CHs)s, R? 1a CF3, R? 1a C3Hs va td hop ctia R*
va R’ trong mdi trudng hgp tuong Gtng véi mdt hang cia Bang A

Bang 119
T4 hop, trong d6 R! 13 C(O)OC(CHs)s, R? 1a CF3, R? 1a CeHs va td hop cia R*
va R’ trong mdi trudng hgp tuong tng véi mot hang cia Bang A

Bang 120
Té hop, trong d6 R! 1a C(O)OCH,CgHs, R? 13 CHs, R® 1a H va t6 hop ctia R* va

RS trong mdi trudong hgp tuong ing véi mot hang cia Bang A
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Béang 121
T4 hop, trong d6 R! 1a C(O)OCHCeHs, R? 1a CHs, R? 13 C3Hs va td hop ciia R*
va RS trong mdi trudng hop twong tng voi mot hang ciia Bang A

Béang 122
T4 hop, trong d6 R! 1a C(O)OCH,CgHs, R* 1a CHs, R? 1a CeHs va td hop ctia R*
va RS trong mdi trudng hop twong ing véi mot hang cia Bang A

Béang 123
T8 hop, trong d6 R 1a C(O)OCH2CeHs, R? 12 C3Hs, R? 1a H va t6 hop ctia R* va
RS trong mdi truong hop twong Gmg v6i mot hang ctia Bang A

Bang 124
T hop, trong d6 R! 1a C(O)OCH>CgHs, R? 1a CsHs, R® 1a CHs va t6 hop ciia R*
va R’ trong mdi tredng hop tuong ing véi mot hang clia Bang A

Bang 125
T4 hop, trong d6 R! 1a C(O)OCH,CeHs, R? 13 C3Hs, R? 1a CeHs va t6 hop clia R*
va RS trong mdi trudng hop twong tng v6i mot hang ciia Bang A

Bang 126
T hop, trong d6 R 1a C(O)OCH2CeHs, R? 12 C¢Hs, R® 1a H va t6 hop ciia R* va
RS trong mdi trudng hop twong Gmg v6i mot hang clia Bang A

Bang 127
T4 hop, trong d6 R 14 C(O)OCH2CsHs, R? 1a CéHs, R 1a CH; va t6 hop ctia R*
va RS trong mdi trudng hop tuong Gng véi mot hang cia Bang A

Bang 128
T4 hop, trong d6 R 1a C(O)OCH2CHs, R? 1a CeHs, R? 1a CsHs va to hop ciia R*
va RS trong mbi trudng hop twong ing voi mot hang ciia Bang A

Bang 129
T4 hop, trong d6 R! 1a C(O)OCH2CsHs, R? 1a CF.H, R® 1a H va t6 hop cta R*

va R’ trong mbi trudng hop twong tng véi mot hang ciia Bang A
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Bang 130
T hop, trong d6 R! 1a C(O)OCH,CsHs, R? 1a CF,H, R® 1a CH; va t6 hop clia R*
va R’ trong mdi trudng hop tuong tmg véi mot hang cua Bang A

Bang 131
T4 hop, trong d6 R! 1a C(O)OCH,CeHs, R? 1a CFoH, R? 1a C3Hs va t6 hop cia
R* va RS trong mdi trudong hgp tuong tmg véi mot hang cia Bang A

Béang 132
Té hop, trong d6 R! 1a C(O)OCH,CeHs, R* 1a CFoH, R? 1a CeHs va t0 hop ciia
R* va R’ trong mdi trudng hop twong tmg véi mdt hang cua Bang A

Bang 133
T4 hop, trong d6 R! 1a C(O)OCH2CeHs, R? 13 CF, R? 1a H va t6 hop cua R* va
RS trong mdi truong hop twong Gng v6i mot hang cia Bang A

Bang 134
Té hop, trong d6 R! 1a C(O)OCH2CeHs, R? 1a CFs, R? 1a CH; va t6 hop cla R*
va RS trong mbi trudng hop twong Gmg véi mot hang ciia Bang A

Bang 135
T4 hop, trong d6 R! 1a C(O)OCH2CsHs, R* 1a CFs3, R3 1a C3Hs va t6 hop ciia R*
va RS trong mdi trudng hop twong tmg véi mot hang cua Bang A

Bang 136
T4 hop, trong d6 R! 1a C(O)OCH,CsHs, R? 1a CFs, R® 1a C¢Hs va t0 hop ciia R*
va R’ trong mdi truong hop tuong tmg véi mot hang cua Bang A

Bang 137
T4 hop, trong d6 R! 1a CN, R? 1a CHs, R* 1a H va t4 hop cna R* va R® trong mdi
truong hop twong ing voi mot hang ctia Bang A

Bang 138
T4 hop, trong dé R! 1a CN, R? 1a CHs, R? 1a CsHs va t6 hop ctia R* va R’ trong

mdi trudong hop twong Gng v6i mot hang clia Bang A
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Bang 139
T4 hop, trong d6 R! 1a CN, R? 1a CHs, R® 1a C¢Hs va t6 hop cta R* va R trong
mdi trudng hop twong ing v6i mot hang cuia Bang A

Bang 140
T4 hop, trong d6 R! 1a CN, R? 1a C3Hs, R3 1a H va t6 hop ciia R* va R® trong mbi
truong hop twong Gng v6i mot hang cua Bang A

Bang 141
T4 hop, trong d6 R! 1a CN, R? 1a C3Hs, R® 1a CHs va t6 hop ciia R* va R’ trong
mdi trudng hgp twong ng véi mot hang ciia Bang A

Bang 142
T4 hop, trong d6 R! 1a CN, R? 1a C3Hs, R? 1a C¢Hs va t6 hop ctia R* va R’ trong
mdi trudng hop tuong tng véi mot hang ciia Bang A

Bang 143
T4 hop, trong d6 R! 13 CN, R? 1a C¢Hs, R® 1a H va t6 hop ctia R* va R trong mdi
truong hop tuong Gng véi mot hang ciia Bang A

Bang 144
T4 hop, trong d6 R! 1a CN, R? 1a CéHs, R® 1a CHs va t6 hop cua R* va R® trong
mdi trudng hop twong Gmg véi mt hang cia Bang A

Bang 145
T4 hop, trong d6 R! 1a CN, R? 1a CéHs, R? 1a CsHs va td hop clia R* va R’ trong
mdi trudong hop twong (mg v6i mot hang ciia Bang A

Bang 146
Té hop, trong d6 R! 1a CN, R? 1a CF,H, R® 1a H va t6 hop cia R* va R’ trong
mdi trudong hop twong Gng v6i mot hang ciia Bang A

Bang 147
T4 hop, trong d6 R! 1a CN, R? 1a CF,H, R® 1a CH; va t6 hop ciia R* va R’ trong

mdi trudng hgp tuong tng véi mot hang cia Bang A
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Bang 148
T4 hop, trong d6 R! 1a CN, R? 13 CF,H, R? a CsHs va to hop cia R* va R’ trong
mdi trudong hop tuong tng véi mot hang ciia Bang A

Béang 149
T hop, trong d6 R! 1a CN, R? 1a CF,H, R® 1a CeHs va to hop cia R* va R® trong
mdi truong hop twong Gng v6i mot hang clia Bang A

Bang 150
T4 hop, trong d6 R! 1a CN, R? a CF3, R® 12 H va tb hop ciia R* va R trong mbi
trudng hgp twong Gmg véi mot hang cua Bang A

Béang 151
T4 hop, trong d6 R! 1a CN, R? 1a CFs, R? 1a CH3 va td hop cua R* va R’ trong
mdi trudong hop twong ng voi mot hang cua Bang A

Bang 152
Té hop, trong d6 R! 12 CN, R? 1a CF3, R? 1a C3Hs va td hop ctia R* va R’ trong
mdi trudng hop twong tng véi mot hang ciia Bang A

Bang 153
T4 hop, trong d6 R! 1a CN, R? 1a CF3, R? 12 C¢Hs va td hop cia R* va R’ trong

mdi truong hop twong Gng v6i mot hang clia Bang A

Bang A
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7z -

S6 R* S6 R* Y
Al H H cCsHy
A-2 CH3 H A-42 1-CN-C3H4 CHFCH3
A-3 CH(CH;), H A-43 | 1-C(O)NHz- | 1-C(O)NH2-
A-4 cC3Hs H cCsHy cCsHg
A-5 CeHs H A-44 1-CN-C3H4 1-C(O)NHz-
CsH4
A-6 CH,CeH o c
A7 CH%C6Hj H A-45 | 1-CN-C3Hy 1-CN-C3Hy
A-8 1-C(O)NH2- H A-46 H CHZOH
cCsHa A-47 CHs3 CH,OH
A9 1-CN-C3H4 H A-48 CH(CHs)2 CH,OH
A-10 CH; CHs A-49 cCsHs CH,OH
A-11 CH(CHa), CHs A-50 - P(I:6H5H CH,OH
A-12 cCsHs CH; A-51 2CeHs CH,OH
A-13 Ce¢Hs CH; A-52 CHFCH3 CH,OH
A-14 CH,CeHs CHs A-53 1-cc(g)gH2- CH,OH
-1 HFCH a sHy
2_1 2 1 -((33(0)(13\&;2- gHz A-54 1-CN-CsH4 CH,OH
cCaHa A-55 H CH(CH3)OH
A-17 | 1-CN-C3H4 CH; A-56 CHs CH(CH3)OH
A-18 CH(CHs)2 CH(CHs), A-57 CH(CHs)» CH(CH3)OH
A-19 cCsHs CH(CHa), A-58 cCsHs CH(CH3)OH
A-20 CgHs CH(CH: )2 A-59 CsHs CH(CH;)OH
A21 CH,CHs CH(CHz), A-60 CH2CeHs CH(CH3)OH
A-22 CHFCHj3 CH(CHa), A-61 CHFCHj3 CH(CH;)OH
A-23 | 1-C(O)NH- CH(CHs)2 A-62 I-CC((C;))}I;IHZ' CH(CH3)OH
cCsHa 314
A-24 1-CN-CsH4 CH(CHa), A-63 1-CN-C3H4 CH(CH3)OH
A-25 c¢C3Hs cC3Hs A-64 H C(CH3).0H
A-26 CeHs cC3Hs A-65 CHs3 C(CH3),OH
A-27 CH,C¢Hs oCsHs A-66 CH(CHs)2 C(CH3),0H
A-28 CHFCHj; cC;3Hs A-67 cCsHs C(CH3),0H
A-68 CeHs C(CHs;).0H
A-29 | 1-C(O)NH:- cC3Hs
cCsHy A-69 CH>CsHs C(CH3)OH
A-30 | 1-CN-CsHq cCaHs A-70 CHFCHj3 C(CH:3),0H
A-31 CeHs CeHs A-T1 1-C(O)NH2- C(CH3).OH
CsH4
A-32 CH2CeH CeH c
A-33 CHZchHg5 CZHz A-72 | 1-CN-C3Hy | C(CH3)OH
A34 | 1-C(O)NH:- CeHs A-73 H CH,CH,OH
c¢CsHs A-74 CHs CH,CH,OH
A-35 | 1-CN-C3Hq4 CeHs A-75 CH(CHs) CH,CH,OH
A-36 CH,CeHs CH,CeHs A-76 cCsHs CH>CH,OH
A-37 CHFCHj3 CH2CsHs A-T7 CeHs CHzCHzOEI
A-38 | 1-C(O)NH:- CH,CeHs A-78 CH2CeHs CH,CH,O
cCiHa A-79 CHFCH; CH,CH,OH
A-39 | 1-CN-C3Hq4 CH>CeHs A-80 1-C(g)II;IHz- CH,CH,OH
A-40 CHFCHz3 CHFCH3 cCsHy
A-41 | 1-C(O)NHy- CHFCHj A-81 | 1-CN-CsHy | CH,CH.OH
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Sb R* R’ S6 R* R’
A-82 H CH(CH3)CH20 | | A-118 H CHacCsHi1
H A-119 CHs CHacCeHi11
A-83 CH3 CH(CH3)CH20 | | A-120 | CH(CHa) CH,cCeHis
H A-121 cCsHs CHacCsHix
A-84 CH(CHs3), | CH(CH3)CH20 | | A-122 CeHs CHacCeHit
H A-123 CH>CsHs CH,cCsHiy
A-85 cCsHs CH(CH3)CH20 A-124 CHFCHs CH>cCgsHi1
H A-125 | 1-C(O)NH:z- CH2cCeHni
A-86 CeHs CH(CH3)CH20 cC3Hy
H A-126 1-CN-C3H4 CHzcCsHit
A-87 CHxCeHs | CH(CH3)CH20 | | A-127 H CH>C(CHs);
H A-128 CH; CH>C(CHs)3
A-88 CHFCHs | CH(CH3)CH20 | | A-129 | CH(CH3)2 CH,C(CHs)3
H A-130 cC3Hs CH,C(CHs)s
A-89 | 1-C(O)NH2- | CH(CH3)CH20 | | A-131 CsHs CH,C(CHs);
cCsHa H A-132 |  CHaCeHs CH,C(CHz)s
A-90 | 1-CN-CsHs | CH(CH3)CH20 | [A_133 | CHFCH; CH,C(CHs)s
H A-134 | 1-C(O)NHz- | CH>C(CHs)s
A-91 H 2-furyl cC3Ha
A-92 CHs 2-furyl A-135| 1-CN-C3Hs | CH2C(CHs)s
A-93 CH(CHs), 2-furyl A-136 H CH(CH>CHs)
A-94 cCsHs 2-furyl A-137 CHs CH(CH2CHs),
A-95 CeHs 2-furyl A-138 | CH(CH3), | CH(CH,CHs)
A-96 CH2CeHs 2-furyl A-139 cC3Hs CH(CH,CHa)
A-97 CHFCH; 2-furyl A-140 CsHs CH(CH,CHs),
A-98 | 1-C(O)NH.- 2-furyl A-141 | CHaCeHs | CH(CH2CHi)
cCsHy A-142 | CHFCH; | CH(CH.CHa)
A-99 | 1-CN-CsHy 2-furyl A-143 | 1-C(O)NHz- | CH(CH2CH3),
A-100 H 3-furyl cCiIL
A-101 CHs 3-furyl A-144 | 1-CN-C3Hs | CH(CH2CHi)
A-102 | CH(CHs)p 3-furyl A-145 H C(CH3),SCH3
A-103 c¢C3Hs 3-furyl A-146 CH; C(CH3)2SCH;3
A-104 CeHs 3-furyl A-147 | CH(CHs), | C(CHj3),SCH3
A-105 CH2CeHs 3-furyl A-148 cCsHs C(CHz3)2SCH3
A-106 | CHFCHs 3-furyl A-149 CeHs C(CHz)2SCH;3
A-107 | 1-C(O)NH>- 3-furyl A-150 | CHxCeHs | C(CH:)SCHs
cCsHy A-151 | CHFCH; | C(CH3).SCH;
A-108 | 1-CN-CsHs 3-furyl A-152 | 1-C(O)NHa- | C(CH3).SCH3
A-109 H CH(OCHz3), cC3H4
A-110 CHs CH(OCHs) A-153 | 1-CN-C3Hs | C(CH3)SCH3
A-111 | CH(CHs) CH(OCHs), A-154 CH>CH>CF,CH,CHa
A-112 c¢C3Hs CH(OCH3)2 | [ A-155 CH,CH>CH,
A-113 CeHs CH(OCHa), A-156 CH,CH,CH,CH:
A-114 | CHyGeHs CH(OCHs) | [ A-157 CH,CH,CH,CH,CH,
A-115 | CHFCHs; CH(OCHs), A-158 CH,OC(CH3)20CH;
A-116 | 1-C(O)NHz- | CH(OCHs) A-159 CH>OCH>OCHa
cCsHy
A-117 | 1-CN-C3H4 CH(OCHs)2
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Theo phuong an dugc uu tién cia sang ché, hop chét ¢6 cong thirc V 1a
hop chét, trong d6 R!, R2, R?, R%, va R’ 1a theo bit ky mot trong sb cac Bang tir
1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong d6 R® 1a H.

Theo mdt phuong an dugce wu tién khéc cua sang ché, hop chét c6 cong
thire V 14 hop chét, trong d6 R!, R2, R3, R, va R 1a theo bit ky mot trong s6 céc
Béang tir 1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong d6 RS 1a
CN.

Theo phuong an dugc uu tién khic clua sang ché, hop chét c6 cong thirc
V 12 hop chét, trong d6 R!, R2, R3, RY, va R’ 1a theo bét ky mot trong sb cac Bang
tir 1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong d6 R° 1a CHF,.

Theo phuong an dugc vu tién khéc clia sang ché, hop chét c6 cong thirc
V 12 hop chét, trong d6 R!, R R3, R*, va R’ 1a theo bt ky mot trong sb cac Bang
tir 1 dén 153 két hop véi bang A, muc A-1 dén A-159, va trong d6 R® 1a CFs.

Pugc dic biét wu tién 12 hop chét c6 cong thire V, trong d6 R!, R%, R3, RY,
va RS 1a theo bét ky mot trong s6 cac Bang tir 1 dén 153 két hop v6i bang A, muc
A-1 dén A-159, va trong d6 R® 1a H.

Néu nghia ciia R* va RS 12 khéc nhau va khac véi RS, thi can luu ¥ ring
hop chét c6 cong thirc V, ma céc td hop trén ddy clia cac phan tir thé R!, R?, R3,
R* va R’ ciing nhu RS 1a duoc vu tién dbi véi cong thiic nay, ¢6 thé c6 mit &
dang c4c chit ddng phén 1ap thé khac nhau vi nhém —CR*RR® khi d6 14 khong
dbi xtmg.

Cac tb hop cta cac phin tir thé R, R, R3, R* va R’ giéng nhu dugc dinh
nghia trong cac bang tur 1 dén 153 néu trén két hop véi bang A, muc A-1 dén A-

159, 1a cling dugc uu tién d6i voi hop chét ¢ cong thirc IV.

Do d6, theo phuong an dugce uu tién cla sang ché, hop chit c6 cong thirc
IV 1a hop chit, trong d6 R!, R?, R3, R*, va R’ 1a theo bét ky mot trong sb cac
Bang tir 1 dén 153 két hop voi bang A, muc A-1 dén A-159.

CAn lvu ¥ ring dudng luon séng trong cdng thirc chung IV biéu thi ring

phén tir thé R* va R® ciling nhu phén tir thé R3 va gbc hydrazon c6 thé c6 mit &
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c& hai vi tri c6 thé xay ra, vi vay c6 thé thu duoc tit ca cac chat ddng phan E va
Z cothé cb .

Céc t6 hop cta cac phan tir thé R!, R?, R3, R* va R® giéng nhu duoc dinh
nghia trong céc bang tir 1 dén 153 néu trén két hop véi bang A, muc A-1 dén A-
159, 1a ciing dwoc wu tién dbi véi cac tién chit ctia hop chét c6 cong thic IV, tirc

1a hop chét c6 cbng thie I, 1T va III, véi diéu kién 12 céc phf?m t thé c6 miit.

Do d6, theo mot phuong an wu tién clua sang ché, hop chit c6 cong thirc
111 12 hop chét, trong d6 R, R? va R3 1a nhu dugc dinh nghia trong cac Bang tir
1 dén 153.

Ngoai ra, theo mdt phuong 4n uu tién clia sang ché, hop chét c6 cong thirc
11 14 hop chét, trong d6 R* va R’ 1a nhu dugc dinh nghia trong cdc Bang A-1 dén
A-159.

Ngoai ra, theo mt phwong an uu ti€n cuia sing ché, hop chét c6 cong thirc
I 1a hop chét, trong d6 R* va R 1a nhu dugc dinh nghia trong cdc Bang A-1 dén
A-159.

Nhu d4 dugce néu & trén, hop chét c6 cong thirc TV ¢6 thé thu dugc tir hop
chét c6 cong thirc I bang cach cho ching phan tng véi hop chét c6 cong thirc

II.

Ngoai cac phén tir thé dugc ban luan trén day, hop chét c6 cong thirc 11
con chira phan tir thé X, phdn tir thé X nay bidu thi nhom rdi chuyén. Ve nguyén
tdc, nhom roi chuyén batky, di duoc biét trong linh vurc k¥ thuat nay, vi du trong
tredong hgp cua cac phan ung thé 4i nhan, 13 thich hgp 1am phén tir thé X. Trong
quy trinh didu ché hop chit c6 cong thirc IV nhu dugc mé ta trong ban mo ta
nay, phéan tir thé X ctia hop chét ¢ cong thire 1T dugce thé boi nhém amino cla
hydrazin, vi vay phin tir thé nay khong con chira trong hop chét c6 cong thirc

IV.

Theo phuong 4n dugc uu ti€n cia sang ché, trong hop chét c6 cong thitc

IIT
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X 1a halogen, OH, Ci-Cjo-alkoxy, Cs-Cio-xycloalkoxy, Ci-Cio-alkyl-
C(0)0-, Ci-Cio-alkyl-S(0)0-, Ci-Cio-haloalkyl-S(0):0-, phenyl-S(0)20-,
tolyl-S(0)20-, (Ci-Cio-alkyloxy),P(O)O-, Ci-Cio-alkylthio, Cs-Cio-xycloal-
kylthio, Ci-Cio-alkyl-C(O)S-, NHz, Ci-Cio-alkylamino, C1-Co-dialkylamino,

morpholino, N-metylpiperazino hodc aza-Cs-Cio-xycloalkyl;

Theo phuong an dugc uu tién hon cla sang ché, trong hop chét c6 cong

thire 11

X 12 halogen, Ci-Cs-alkoxy, C1-Cs-dialkylamino, morpholino, N-metylpi-

perazino hodc aza-Cs-Ce-xycloalkyl.
Tét hon 13, X 13 halogen. Dé 1am halogen, clo dugc dic biét vu tién.

DPéi v6i nhém Ci-Cs-dialkylamino, luu y rang cac mach alkyl c6 thé c6
chiéu dai mach giéng nhau hoic khac nhau. Nhém dimetylamino va dietylamino

13 dugc dic biét wu tién theo sang ché.

Ngoai ra, nhom C;-Cs-alkoxy, cu thé nhom C1-Ca-alkoxy, 1a dugc dic biét

uu tién theo sang ché.

Chc phén tir thé R!, R? va R? ctia hop cht c6 cong thirc III da duge ban

luén trén day.

Céc hop chit c¢6 cong thire IIT duge wu tién theo sang ché 13 hop chét,
trong d6 R!, R? va R3 12 nhu dugc dinh nghia trén dy trong bAt ky mot trong sb
cac bang tir 1 dén 153, va X Ia bt ky mot trong s6 Cl, OCHs, OCH2CHs,
N(CHj)s, N(CH2CHs)o. Can phéi hiéu ring mdi t& hop giita cac phan tir thé R',
R2 va R3 theo cac bang tir 1 dén 153 va X l1a Cl, OCHs, OCH>CH3, N(CHs),
N(CH2CH3); 1a thich hop d6i v6i hop chit c6 cong thie 111 theo sang ché.

Do d6, theo phuong an dugc vu tién cua sang ché, hop chét co6 cong thirc
TIT 1a hop chét, trong d6 R, R? va R® 12 nhu dugc dinh nghia trong cac Bang tur
1 dén 153, va trong d6 X 1a CL

Theo mot phuong an duge uu tién khac cua sang ché, hop chét c6 cong
thtre TTT 12 hop chét, trong d6 R!, R? va R® 1a nhur duoc dinh nghfa trong cac Bang
tir 1 dén 153, va trong d6 X 1a OCHs.
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Theo phuong an dugc uu tién khéac cia sang ché, hop chét ¢ cong thuc
1T 12 hop chét, trong d6 R, R? va R® 1 nhu dugc dinh nghia trong cdc Bang tir
1 dén 153, va trong d6 X 12 OCH>CH.

Theo phuong an dugc uu tién khéac cia sang ché, hop chit c6 cong thirc
TIT 12 hop chét, trong d6 RY, R? va R® 1 nhu dugc dinh nghia trong cic Bang tir
1 @n 153, va trong d6 X 1a N(CHz)>.

Theo phuong an dugc vu tién khéac cla sang ché, hop chét c6 cong thie
I11 12 hop chét, trong d6 R!, R? va R® 1a nhur dugc dinh nghia trong cdc Bang tir
1 dén 153, va trong d6 X 14 N(CH2CHs)a.

Hop chét c6 cong thirc IT khong chira cac phan tir thé bét ky khac ngoai
cac phin tir thé R* va RS, ma da duoc ban luan trén ddy. Tuy nhién, can luu y

ring cac phén i thé R* va RS ¢6 thé t&t hon 1a duge chon theo Bang A trén day.

Hop chét c6 cong thic II ¢6 thé thu dugc tir hop chét c6 cong thirc I bang

cach cho ching phan tng véi hydrazin.

Hop chét c6 cong thuc I khong chira céc phan tir thé bét ky khac ngoai
céc phin tir thé R* va R®, ma da dugc ban luén trén ddy, va co thé dic biét tot

hon 12 duwoc chon theo Bang A.

Pbi véi hydrazin dung lam chét phan mg dugc cho phan tmg véi hop

chét c6 cong thic I trong quy trinh theo sang ché, cAn Ivu y céc vén dé sau.

Hydrazin (con duoc goi 1a diazan) la hop chit c6 cong thirc HoN-NH,.
Mic du hydrazin co thé chu yéu duoc sit dung & dang khan, wu tién néu hydrazin
dugc st dung & dang dung dich hitu co hodc néu hydrazin dugc st dung & dang
monohydrat HoN-NH> x H2O hodc & dang dung dich gbc nuée cia monohydrat
nay. Pugc dic biét vu tién néu hydrazin dugc st dung ¢ dang monohydrat HoN-
NH, x H>0 hodc ¢ dang dung dich gbc nuée ciia monohydrat nay.

Néu hydrazin duge st dung trong dung dich trong dung mdi hitu co, dung
moi nay tét hon 1a rugu, vi du isopropanol, etanol hodc metanol. Nong do dugc
wu tién ddi voi dung dich hydrazin ruou nam trong khoang tlr 20 % dén 50 %

khéi lugng, t6t hon 13 tir 34 % dén 50 % khdi lwrgng hydrazin, tinh theo téng khoi
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lugng cua dung dich. Pugc dic biét uu tién néu hydrazin va ruou c6 mit theo ty

16 khéi luong khoang 1:1 trong dung dich rugu nhu vay.

Néu hydrazin dugc st dung trong dung dich trong dung moi gbc nuée,
dung méi nay tot hon 12 nuéc, va ndng d thudong chi ndng d6 ctia monohydrat
cua hydrazin (H2N-NH» x H20). Nong d6 duoc wu tién d6i v6i dung dich hydra-
zin monohydrat gbc nuéc ndm trong khoang tir 45 dén 100 % khéi luong, tdt
hon 12 tr 60 dén 100 % khéi luong, vi du, tir 80 dén 100 % hodc tir 70 dén 90 %
khdi luong hydrazin monohydrat tinh theo tdng khdi hrong cia dung dich. Tét
hon 13, hydrazin dugc sir dung du6i dang 100 % hydrazin monohydrat hodc dudi
dang dung dich gbc nudce cia hydrazin monohydrat véi ndng d6 khoang 80 %

khéi lugng hydrazin monohydrat tinh theo tbng khéi lugng ctia dung dich.

Theo cach khac, hydrazin c6 thé duoc st dung & dang mudi. Hydrazin c6
thé dugc chuyén hoa mot cach d€ dang thanh mudi bing cach xir Iy bang axit vo
co hodc hitu co nhu axit sulfuric, axit clohydric hodc axit axetic dé tao ra, vi du
mudi c6 cong thic  [HoN-NH3]'HSOs,  [HoN-NH3]'ClI®  hodc
[H2N-NH;3]"[O(C=0)CHs]", mdt cach tuong Gng. Theo mot s6 phuong 4n dugc
wu tién nhét dinh, hydrazin c6 thé duoc st dung & dang mudi axetat hodc mudi
hydroclorua trong quy trinh theo sang ché. Mubi c6 thé duoc bd sung vao hdn
hop phan tng dudi dang chét rin hodc trong dung dich trong dung mdi hitu co

hoidc dung mdi goc nude, vi du trong metanol, etanol, isopropanol hodc nudec.

Nhu di duoc néu & trén, hop chit c6 cong thire V ¢6 thé c6 mat dudi dang

hop chét c6 cong thirc Va, Vb hodc Ve.

V& nguyén téc, cac td hop cla cic phan tir thé R!, R%, R%, R* va R’ gidng
nhu dugce dinh nghia trong cic bang tur 1 dén 153 néu trén két hop véi bang A,
muc A-1 dén A-159 ciing dugc uu tién d6i v6i hop chét co cong thitc Va, Vb va
Ve va céc hop chat, ma c6 thé thu duoc tir hop chit c6 cong thirc Ve, cu thé 1a
hop chét c6 cong thitc VI va VIIL. Tuy nhién, can phai luu y ring céc cong thirc
chung nay da dugc dinh nghia trudc v& phin tir thé RY, vi vy, chi c6 cac t5 hop

cu thé ciia R R3, R* va R ¢ thé thu dugc tir c4c bang trén day.
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Hop chit c¢6 cong thirc Va, Vb va Ve nam trong dinh nghia cta hop chét
c6 cong thirc V, néu R! dugce chon sao cho R! 14 CN (hop chét c6 cong thirc Vb)
hoic C(O)ORS (hop chét cé cong thirc Va) hoic C(O)OH (hop chat c6 cong thirc
Ve). Néu R! trong hop chét c6 cong thirc V 1a C(O)OR®, dugc uu tién thém nita
néu Re 1a C1-Cq-alkyl, vi du CHs, CH2CH3, C(CH3)s, hodc néuR!1a aryl-Ci-Cs-
alkyl, vi du CH2CgHs.

Dbi v6i céc phan tir thé con lai, cac dinh nghia v& phin tir thé gidng nhu
vay duoc uu tién nhu duge ban ludn trén diy trong cac bang tur 1 dén 153 két

hop v6i bang A. Ngoai ra, R® t6t hon 13 H, CN, CHF>, ho#ic CFs3.

Do d6, theo mot phuong an uu ti€n cua sang ché, hop chét c6 cong thic
Vb 12 hop chét, trong d6 R2, R, R*, va R® 14 theo bét ky mot trong sb cac Bang
tir 1 dén 153 két hop voi bang A, muc A-1 dén A-159, va trong d6 R® 1a H.

Ngoai ra, theo mdt phuong 4n uu ti€én cia sang ché, hop chit c6 cong thirc
Va 14 hop chét, trong d6 R?, R®, R, va R’ 1a theo bat ky mot trong sb céc Bang
tir 1 dén 153 két hop véi bang A, muc A-1 dén A-159, va trong d6 R® 1a H, va
trong d6 R 1a CHs.

Theo mot phuong an dugc uu tién khac cia sang ché, hop chét c6 cong
thite Va 12 hop chét, trong d6 R?, R%, RY, va R’ 1a theo bét ky mot trong sd cac
Bang tir 1 dén 153 két hop véi bang A, muc A-1 dén A-159, va trong d6 R® 1a H,
va trong d6 R° 1a CH.CH3.

Theo mdt phuong an dugc uu tién khac cia sang ché, hop chit c6 cong
thirc Va 12 hop chét, trong d6 R%, R3, R*, va R’ 1a theo bét ky mot trong sb cac
Bang tir 1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong d6 R°1a H,
va trong d6 R°1a C(CHz)s.

Theo mot phuong an duge uu tién khac cia sang ché, hop chét c6 cong
thitc Va 1 hop chét, trong d6 R2, R3, R%, va R® 1 theo bat ky mot trong s6 céc
Bang tir 1 dén 153 két hop voi bang A, muc A-1 dén A-159, va trong d6 R° 1a H,
va trong d6 R 1a CH2CeHs.
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Ngoai ra, theo mdt phuong &4n uvu tién clia sang ché, hop chit c6 cong thirc
Ve 14 hop chét, trong d6 R?, R%, R4, va R® 1a theo bat ky mot trong sb cac Bang
tir 1 dén 153 két hop véi bang A, muc A-1 dén A-159, va trong d6 R® 12 H.

Tiép theo cac t6 hop phan tir thé dugc vu tién da dugc ban lun trén day,
c6 thé duoc vu tién ddi v6i hop chat co cong thirc Va, Vb va Ve néu

R? 1a CH3 hodc halometyl,

R31a H,

R* 14 Ci-Cs-alkyl, Ci1-Cr-haloalkyl, hodc Cs-xycloalkyl, trong d6 nhém
xycloalkyl t6t hon 13 dugc thé bing mét phin t thé duoc chon tir CN va
C(O)NHo,

R 14 C1-Cz-alkyl ho#c C3-Cs-xycloalkyl,

Hoic R* va R’ cling v6i nguyén tir cacbon ma chiing gén vao tao thanh
vong cacbon ¢é 6 canh, ma dugc halogen hoa mot phén hozc hoan toan, tdt hon
1a duogc flo hoa, va

R®1a H.

Xét dén viéc cac hop chét cé cong thirc Va, Vb va Ve trén day 1a cong cu
phan tng da nang dé thu dugc cac dan xuét pyrazol khéc, cac phén tir thé ctia
hop chét c6 cong thire V dac biét tét hon 12 duoc chon sao cho R? 1a CH3, R3 1a
H, RS 1a H va c4c dinh nghia phan tir thé con lai dugc chon nhu dugc bicu thi

trong mot trong sb cac hang B-1 dén B-30 cia bang B.

Bang B
R! ‘ R* R

B-1 CN CH(CHz3)2 CHs
B-2 CN CHFCH3 CH;3
B-3 CN 1-CN-cCsH4 CH3
B-4 CN 1-C(O)NH>-cC3H4 CHs
B-5 CN CH,CH,CF>CH>CH>

B-6 C(0)OCH3 CH(CHs)2 CHs
B-7 C(O)OCHs3 CHFCHs; CH;
B-8 C(O)OCHj3 1-CN-cC3H4 CHs3
B-9 C(O)OCHs3 1-C(O)NH»-cC3Ha CHs3
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R! R* | R’

B-10 C(0O)OCHz3 CH,CH»CF,CH,CH»

B-11 C(0O)OCH,CHj3 CH(CH3)2 CH3
B-12 C(O)OCH,CHs3 CHFCH3 CH3
B-13 C(0O)OCH2CH3 1-CN-cC3H4 CH3
B-14 C(O)OCH2CH3 | 1-C(O)NH»-cC3Hy CH;
B-15 C(0O)OCH2CH3 CH,CH»CF,CH,CH>

B-16 C(O)OC(CHs)3 CH(CHs) CHj3
B-17 C(0)OC(CHaz)3 CHFCHj3 CH3
B-18 C(O)OC(CH3)3 1-CN-cCsHy CH3
B-19 C(O)OC(CHz3)3 | 1-C(O)NH»2-cC3H4 CH3
B-20 C(0)OC(CHs)3 CH,CH>CF,CH>CH>»

B-21 C(O)OCH»C¢Hs CH(CHs)» CH3
B-22 C(O)OCH2Ce¢Hs CHFCHs3 CH3
B-23 C(0O)OCH>C¢Hs5 1-CN-cC3Hy CH;
B-24 C(O)OCH2CgHs | 1-C(O)NH,-cC3Hy CH3
B-25 C(0O)OCH>C¢Hs5 CH,CH,CF,CH>CH>

B-26 C(O)OH CH(CHs)2 CH3
B-27 C(O)OH CHFCHs3 CH3
B-28 C(O)OH 1-CN-cC3H4 CH3
B-29 C(O)OH 1-C(O)NH>-cCsH4 CH3
B-30 C(O)OH CH,CH,CF,CH,CH»

Céac hang B-1 dén B-5 tuong (ng v6i hop chit dugc vu tién c6 cong thirc
Vb, cac hang B-6 dén B-25 tuong tmg v6i hop chit dugc uu tién c¢6 cdng thirc
Va va cac hang B-26 dén B-30 tuong ung vé6i hop chit dugc uu tién c6 cong
thitc Vc, ma c6 thé duoc sit dung trong quy trinh theo sang ché.

Nhu di duoc néu & trén, hop chit c6 cong thitc Va va Vb ¢b thé thu duogc
tir hop chét c6 cong thirc IV theo sang ché. Hop chét c6 cong thitc Ve c6 thé thu
duoc tir hop chit ¢6 cong thie Va hodc Vb. Theo cich khac, hop chét c6 cong
thitc Ve ¢6 thé thu duge truc tiép tir hop chét c6 cong thic IV theo sang ché.

Hop chét c¢6 cong thire Ve ¢o thd dugc bién dbi tiép thanh hop chét c6
cbng thire VI theo sang ché.

Ngoai trir cac phén tir thé dugc ban luan trén diy, hop chét c6 cong thirc
VI con chtra phan tit thé X!, phan tir thé nay 1a nhém roi chuyén. V& nguyén tc,

nhém roi chuyén bt ky, da dugce biét trong linh vuc k¥ thuét nay, vi du trong
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truong hop ctia dan xuét axit carboxylic duoc hoat héa, 1a thich hop lam phéan tir
thé X'

Vi du, X! ¢6 thé 12 nhém rdi chuyén, dva trén chét phan tng lién hop
peptit. Chét phan tmg lién hop peptit thich hop duge mo ta béi Han et al. trong
4n pham: Tetrahedron 60 (2004) 2447-2467. Lién quan dén van dé nay, N,N’-
bis(2-0x0-3-o0xazolidinyl)-phosphinic clorua (BOP-CI) va O-(7 -azabenzotriazol-
1-y1)-1,1,3,3-tetrametyluroni hexaflophosphat (HATU) dugc uu tién theo séng

ché.

Ngoai ra, X! ¢6 thé 1a nhom rdi chuyén dugc chon tir este c¢6 hoat tinh,

azit va halogen.
Theo phuong an dugc uu tién cla sang ché,
X! 14 halogen, N3, p-nitrophenoxy, hodc pentaflophenoxy.
Tét hon 13, X! 12 halogen, cu thé CI.

Do d6, theo mdt phuong 4n uu tién cia sang ché, hop chét cé cong thirc
VI 12 hop chét, trong d6 R?, R3, R*, va R’ 1a theo bét ky mot trong s6 cac Bang
tir 1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong 46 R® 1a H, va
trong d6 X! 1a Cl.

Theo phuong an dugc uu tién khéc cua sang ché, hop chét c6 cong thic
VI 12 hop chét, trong d6 R%, R3, R*, va R’ 1a theo bét ky mot trong sb cic Bang
tir 1 dén 153 két hop véi bang A, muc A-1 dén A-159, va trong do R® 1a H, va
trong d6 X! 1a Ns.

Theo phuong 4an duge uu tién khic cua sang ché, hop chit c6 cong thic
VI 12 hop chét, trong d6 R%, R3, R*, va R’ 1a theo bét ky mot trong sb cac Bang
tir 1 dén 153 két hop véi bang A, muc A-1 dén A-159, va trong do R® 1a H, va
trong d6 X! 13 p-nitrophenoxy.

Theo phuong an dugc uu tién khéc cua sang ché, hop chit c6 cong thirc
VI 12 hop chét, trong d6 R% R3, R*, va R’ 14 theo bat ky mot trong sb céc Bang
tr 1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong d6 R® 14 H, va
trong d6 X! 1a pentaflophenoxy.
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Hop chit c6 cong thirc VI c6 thé dugc bién dbi tiép thanh hop chat c6
cong thic VIII.

Trong quy trinh diéu ché hop chét c6 cong thirc VIII nhu duge md ta trén
day, phan tir thé X! ctia hop chét c6 cong thirc VI duge thé bdi nhém amin cia
N-(het)arylamin c¢6 cong thitc VII, vi vay, phéan tir thé nay khong con dugc chira
trong hop chét c6 cong thirc VIIL.

Tuy nhién, ngoai cic phan tir thé con lai dugc ban luén trén dy, hop chét
c¢6 cong thirc VIII con chita nhém N-(het)arylamit, trong d6 nguyén tir nito cta
amit duoc thé boi RN va nhém (het)aryl chira phin tir thé U va phan tir thé RP,
RP2 va RP3. C4c phan tir thé gidng nhu vy ciing c6 mit trong hgp chat ¢6 cong
thirc VII, ma hop chét c6 cong thirc VI ¢6 thé duoc cho phan tmg véi hop chét
nay dé tao ra hop chét c6 cong thirc VIIL

Theo phuong an dugc vu tién cia sang ché,

U la N hoac CH;

RP1, RP2, R 1a H; va

RN1a H, C1-Ca-alkyl hodc Ci-Cz-alkoxy-Ci-Ca-alkyl.

Cu thé, cac td hop sau ciia cac phan tir thé U, RP1, RP2, R? va RN theo

Bang C dugc uu tién trong hop chét c6 cong thirc VII va VIIL

Béng C

U RPl, RPZ, RP3 RIN
C-1 N H H
C-2 N H CHs
C-3 N H CH2CH3
C-4 N H CH,OCHj3;
C-5 N H CH,OCH,CHj3
C-6 N H CH>CH,OCH3
C-7 N H CH>CH,OCH>CH3
C-8 CH H H
C-9 CH H CHs
C-10 CH H CH>CH3
C-11 CH H ~ CH,OCHj3
C-12 CH H CH>OCH2CH3
C-13 CH H CH,CH,OCHj3
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U RPl, RPZ RP3 RlN
C-14 CH H CH,CH2OCH>CH3

Do d4, theo phuong an dugc uu tién cua sang ché, hop chét c6 cong thic
VII 14 hop chét, trong d6 U, R?!, RP2 RP3, va R™ 1a nhur dugc dinh nghia trong
bét ky mot trong s cac hang C-1 dén C-14 ctia bang C.

Ngoai ra, theo phuong 4n dugc uu tién cla sang ché, hop chit c6 cong
thitc VIII 12 hop chét, trong d6 R?, R3, R*, va R® 1a theo bat ky mot trong sd cac
Bang tir 1 dén 153 két hop v6i bang A, muc A-1 dén A-159, va trong d6 R°1a H,
va trong d6 U, RP!, RP2, R®3, va RN 1a nhu duge dinh nghia trong bat ky mot

trong s cac hang C-1 dén C-14 cta bang C.

Nhu da dugc néu ¢ trén, sang ché ciing d& cap dén hop chét c6 cong thic

Va, Vb, Vc va VL.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thirc Va hodc

mubi, chit ddng phan 14p thé, tautome hogc N-oxit clia no:

R2 (@)

RU )~ ore
RO>—N_ _
R® N

RO (Va)
trong do
R2 13 CHs, Rs 12 H, R* 1a CH(CH3),, R® 1a CH; va R® 1a H; hodc
R2? 13 CHs, R3 12 H, R* 1a CHFCH3, R® 1a CH3 va R® 1a H; hodc
R2 1a CH3, R3 13 H, R* 1a 1-CN-cC3Hs, R® 12 CH; va R 12 H; hodc
R? 1a CHs, R; 12 H, R* 13 1-C(O)NH-cC3Hs, R® 12 CH; va R® 1 H; hodc

R2 13 CHs, R 14 H, R* va RS cing nhau 12 CH2CH,CF,CH2CHa, va R¢ 1a

va trong do

R® 14 C1-Cs-alkyl hoic aryl-C;-Cs-alkyl, hodc trong d6 R® cing v6i nhém
C(0)O tao thanh mudi [C(O)O]'NR4" [C(O)O]M." hodc [C(0)O]sMea?*, trong
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d6 M, 13 kim loai kidm va Me, 12 kim loai kidm thd; va trong d6 cac phan ti thé
R & nguyén tir nito doc 1ap v6i nhau duge chon tir H, Ci-Cio-alkyl, phenyl va
phenyl-C;-Cs-alkyl.

Néu R® cliing v6i nhém C(O)O tao thanh mudi, mudi nay t6t hon 1a dwoc
chon tir [C(O)O]'NH4*, [C(O)O]Na*, [C(O)O] K", [C(0)O]v2Ca?" va [C(O)OT
1,Mg?", va dic biét tét hon 1a [C(0)O]Na*. Néu R® cing véi nhém C(0)O tao
thanh mudi, mudi nay cAn dugc hidu 13 mubi carboxylat, trong d6 dién tich am

duoc chuyén vi trong nhém carboxylat [C(O)O].

Néu R¢ dugc chon sao cho nhém C(O)OR® 1a nhom este, uu tién néu R°

1a C;-Cs-alkyl ho#c benzyl, t6t hon nita 13, etyl hoic tert-butyl.

Puoc dic biét uvu tién theo sang ché néu R¢ duoc chon sao cho nhom
C(O)OR® 1a nhém este. Trong trudong hop nay, nhém Ci-Cs-alkyl hodc benzyl
este 1a dugce ddc biét uu tién.

Theo phuong 4n khac, sang ché @& cap dén hop chét c6 cong thirc Vb hodc

mudi, chit ddng phan 1ap thé, tautome ho#c N-oxit ctia n6

RZ
R4 ~ CN
ROO—N

R5 N R3 (Vb)
trong do
R2 14 CHs, R3 12 H, R* 1a CH(CH3)., RS 1a CH3 va R 1a H; hodc
R21a CHs, R3 13 H, R* 1a CHFCHj, R51a CH; va R 1a H; hodc
R2 1a CHs, R3 1a H, R* 14 1-CN-cC3Ha, R51a CHs va R 1a H; hodc
R2 14 CHs3, R3 1a H, R*1a 1-C(O)NH2-cC3Ha, RS 1a CH3z va R® 1a H; hodc

R2 1a CHs, R3 1a H, R* va R3 cung nhau 1a CHCH>CF>CH2CHa, va R 1a

Theo phuong 4n khac, sdng ché @ cap dén hop chét c6 cong thirc Ve hodc

mudi, chit dong phan lap thé, tautome ho#ic N-oxit cuia n6
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R2 (0]

R4
R6%—N ~ OH
RS N7

R® (Vo)
trong do
R2 13 CHs, Rs 1a H, R* 1a CH(CH3),, R® 1a CH3 va R® 1a H; hodc
R2? 13 CHs, R3 12 H, R* 1a CHFCHj3, R® 1a CH3 va R® 1a H; hodc
R2 13 CHs, R3 12 H, R* 1a 1-CN-cC3Hq, R® 1a CH3 va R® 12 H; hodc
R2 13 CH3, Rs 1a H, R* 1a 1-C(O)NH,-cC3Hs, R® 12 CH3 va R® 1a H; hodc

R2 1a CHs, R3 1a H, R* va R3 cung nhau 1a CH,CH,CF,CH2CHa, va RS 1a

Theo phuong 4n khac, sang ché d& cap dén hop chét c6 cong thirc VI hodc

mudi, chit ddng phan 1ap thé, tautome hozc N-oxit ciia nd

Rz2 O
R?;_N?ij
RS N7 Rs (VD)
trong do
R2 1a CH3, Rs 1a H, R* 1a CH(CH:),, R® 12 CHs va R 1a H; hodc
R2? 1a CHs, R3 12 H, R* 1a CHFCHj3, R® 1a CH3 va R® 1a H; hodc
R? 14 CHs, R3 14 H, R* 1a 1-CN-¢CsHs, R’ 12 CHs va R® 12 H; hodc
R2 14 CH3, R 1a H, R* 1a 1-C(O)NH»-cC3Hs, R’ 12 CHs va R° 13 H; hodgc

R2 |3 CHs, R3 14 H, R* va R’ cung nhau 1a CH,CH,CF2CH2CH,, va RS 14

va trong d6

X! 1a nhém i chuyén.
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Céc nhém rdi chuyén thich hop bao gdm cac nhém rodi chuyén, da biét
trong linh vuc k¥ thudt nay trong trudng hop cua dAn xuit axit carboxylic dugc

hoat hoa.

Vi du, X! c6 thé 1a nhém rdi chuyén, dua trén chét phan tng lién hop
peptit. Céc chét phan ung lién hop peptit thich hgp duoc mo ta boi Han et al.
trong 4n pham: Tetrahedron 60 (2004) 2447-2467. Trong truong hop nay, N,N’-
bis(2-0x0-3-oxazolidinyl)-phosphinic clorua (BOP-CI) va O-(7-azabenzotriazol-
1-y1)-1,1,3,3-tetrametyluroni hexaflophosphat (HATU) 1a dugc uu tién theo sang

ché.

Ngoai ra, X! ¢6 thé 1a nhom roi chuyén dugc chon tir este ¢6 hoat tinh,

azit va halogen.

Tét hon 13, X! dugc chon tir halogen, N3, p-nitrophenoxy va pentaflophe-

noxy, va t6t hon nita 13, X' 12 halogen, va dic biét tdt hon 1a X' 1a CL.

Nhu d3 duoc néu & trén, quy trinh theo sang ché bao gdbm didu ché hop
chét c6 cong thirc V bing cach déng vong hop chét c6 cong thic IV bing cach
cho n6 phan tng véi chét phan tng chita nhém R®. Budc phan tmg nay tao ra
cac loi ich séang ché, cu thé tao ra hop chét c6 cong thirc V da nang va thuén tién,
do d6 tét hon 13 dam bao tinh chon loc viing. Tét hon 13, quy trinh theo sang ché
cling bao gdm didu ché hop chét c6 cong thie IV, sao cho cu thé trinh tu phan
g ciia cac bude (b) va (c) hodc cac bude (a), (b) va (¢) sau dugc bao gdm béi

sang cheé:

(a)I->1I:
R4 H,N-NH R
>=O _2__2_> }:N\
RS R® NH,
I 1I

(b) 1 + III -> IV
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R2 | R?
R 0 R 0
}:N\ + / R1 _— }:N\ / R1
RS  NH, X rs HN
R3 R3
II II1 v
(c)IV->V:
: R2 chét phan ing-R°® hodc R2
R 0o [chat phan tng][R®] Ré - R
%N\ / R! > RG%—N\ _
rs  HN RS N7 gs
R3
|AY AY/

CAn phai nhin manh ring céc buéc phan Gng trén day khong chi c6 thé
duoc thuc hién mot cach riéng r&, tic 1a cé budc tach ri€ng hop chét c6 cong
thirc II va IV, ma cac budc phan Gng cling ¢6 thé duoc thuc hién trong phan tng
mot binh, tirc 1a khéng c6 budc tach riéng hop chét co cong thac II va/hodc IV.
Mot tiy chon 1a cac budce (a), (b) va (c) duoc két hop trong phan ing mdt binh,
vi du bang cach két hop hop chét c6 cong thirc I véi hydrazin, sao cho trudc tién,
hop chét c6 cong thire IT dugc tao thanh in situ, sau d6 bd sung hop chit c6 cong
thirc I1I dé tao ra hop chét c6 cong thirc IV in situ, va sau d6 bd sung chét phan
tng chtra nhém R® dé tao ra hop chét c6 cong thirc V. Tury chon khéc 1a cac budce
(a) va (b) dugc thyc hién trong phan ng mot binh va hop chét c6 cong thirc IV
dugc tach riéng, va sau d6 budce (c) duge tién hanh va tiry chon khéc nita 1a budce
(a) dugc thuc hién nhu budc thir nhit va hop chat c6 cong thirc II dugc tich
riéng, va sau d6 cac budc (b) va (c) duoc tién hanh trong phan g mdt binh.

Ngoai ra, can phai nhAn manh ring cic phan tng c6 thé duoc thuc hién &
murc k§ thuét. Tt hon 13, céc chit phan tng dugc bién ddi ngang bing nhau va
chi quan st thdy do sai 1&ch rét nho ddi v6i hiéu sut.

Nhu ciing d& dugc ban ludn trén day, hop chét c6 cong thirc V 1 cong cu
phan ting da ning dé didu ché chét c6 hoat tinh diét loai gy hai. Vi dy, néu hop
chét c6 cong thirc V 13 hop chét c6 cong thirc Va hodc Vb, cac hop chét nay c6
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thé dugc chuyén héa thanh hop chét c6 cong thirc V. Hop chét c¢6 cong thirc Ve,
ma c6 thé thu duge tir hop chét c6 cong thirc Va hodc Vb hodc duéi dang san
phdm phan tng cta bude phan tmg (c) néu trén, co thé dwoc chuyén hoa tiép
thanh hop chét c6 cong thitc VI. Trong budc phan ing tiép theo, thi hop chét co
cdng thirc VIII c6 thé thu dugc. Do d6, trinh tu phan (mg sau bao gbm budc (d),
t&t hon 14 budc (d) va budc (e), va dic biét tot hon 1a cac budce (d), (¢) va (f), c6

thé duogc thuc hién tiép theo trinh tu phan g trén day theo sang ché.

(d) Vahodc Vb -> Ve:

R2 O - R2 R2 O
R* ¢ R* CN R*
R6%_N\>j\)kOR hoiic RG%—N?E[ I RG%—N\ \/ OH
RS N™ > R3 RS N7 R3 RS N7 R
Va Vb Ve
(e) Ve -> VL
R2 @) R2 (@)
RU )~ “OH RU ~"x
RE>—N, _ —— RN _
R5 N R3 R5 N R3
Ve VI

(f) VI + VII -> VIII:

RP2
Rtag_r\?j\)k ji; R6—>—N>\/fj\ ji

1N P3
R1N RP3 R R

VI VI VIII

Luu ¥ rang ca budc (e) va (f) c6 thé duoc thuc hién duéi dang phan Gng
mot binh sao cho hop chit dugc hoat héa VI khong can phai duge tach riéng

truge phan tng amit hoa.
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Céac budc phan tng trén day ctia quy trinh theo sang ché s& dugc mo ta
sau day trong ban md ta ndy, trong d6 dé cap dén budce (a), (b), (c), (d), (e) va (f)

nhu dugce néu trén day véi budce (c) 1a bude thiét yéu ctia quy trinh theo séng ché.

Céc budc phan tng cua quy trinh theo sang ché nhu duge mb ta sau day
trong ban mé ta nay dugc thyc hién trong cc binh phan ing thong thuong dbi
v6i cdc phan Ging nay, cac phan ung né(y duge tién hanh theo cach lién tuc, ban

lién tuc hodc theo mé.

Nhin chung, cic phdn tng cu thé s& dugc tién hanh dudi 4p suit khi quyén.

Tuy nhién, cac phan Umg nay cling co thé dugc tién hanh duéi ap suit khi quyén.

Nhiét d6 va thoi gian ciia phan @ng c6 thé thay déi trong khoang rong, ma
nguoi co hiéu biét trung binh trong linh vuc k¥ thuét nay s& biét tir cac phan ting
twong tu. Nhiét d6 thuong phu thudc vao nhiét do hdi luu cua dung moi. Céc
phan ung khac tdt hon 1a duoc thuc hién & nhiét do trong phong, tirc 1a & nhiét
do khoang 25°C, hodc trong diéu kién lanh d4, tirc 13 & nhiét do khoang 0°C.
Viéc két thiic phan tmg c6 thé dugc theo ddi boi cac phuong phép da biét voi
ngudi ¢6 hidu biét trung binh trong linh vyc k¥ thuét nay, vi du sic ky 16p méng

hodc HPLC.

Trir khi ¢6 quy dinh khéc, ty 1€ mol ctia cac chét phan ung, dugc st dung
trong cac phan ung, nim trong khoang tir 0,2:1 dn 1:0,2, t6t hon 1a tir 0,5:1 dén
1:0,5, tbt hon nita 1 tir 0,8:1 dén 1:0,8. Tt hon 13, céc lugng dang mol dugc sit
dung.

Trir khi c¢6 quy dinh khéc, cac chét phan tmg v& nguyén tic cb thé dugc
tiép xuc v6i nhau theo trinh tu mong mudn bat ky.

Nguoi co hiéu biét trung binh trong linh vyc k§ thuat nay s& biét khi nao
chét phan ting hodc chét phan tmg 13 nhay véi 4m, vi vay phan tmg phai dugc
tién hanh dudi khi bao vé nhu duéi moi truong khi nito, va phai st dung cac
dung méi da dugc lam kho.

Ngudi ¢ hiéu biét trung binh trong linh vyc k¥ thut ndy ciing biét viec
xir Iy tbt nhét hdn hop phén tng sau khi két thuc phan tmg.
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Trong phén sau, quy trinh theo sang ché dugc md ta chi tiét hon.
Céc diéu kién phan Gmg d6i v6i budce (a) ctia quy trinh 1a nhu sau.

Trong budce (a) ciia quy trinh theo sang ché, hop chit c¢6 cong thire I duoc
phéan tng v6i hydrazin dé tao ra hop chét c6 cong thirc I1. Phan g nay tao thanh
hydrazon, cé thé dugc thuc hién trong diéu kién phan mg da biét trong linh vuc
k¥ thuat nay. Cu thé, phan tmg co thé duogc tién hanh béi quy trinh, trong dé
hydrazin monohydrat hodc dung dich chira hydrazin, duoc phan mg véi hop chét
¢6 cong thic I trong su véng mit ctia dung moi hodc trong dung moi gbe nuéce

ho#ic dung mdi hitu co, trong d6 chat xtic tic bazo hodc axit tily y ¢6 thé c6 mat.

Theo phuong 4n dugc vu tién phan tng dugc tién hanh trong su ving mat

cta dung moi.

Theo phuong 4n dugc vu tién phan tng dugc tién hanh trong sy ving mat

cua chat xuc tac.

Nhiét do phan tng thich hop d6i véi phan tmg nam trong khoang tr 0°C
dén 80°C, tdt hon 13 tir 15°C dén 50°C, t6t hon nita 12 tir 20 dén 25°C. Trong mot
s6 truong hop nhét dinh, dugc wu tién néu bat dAu & nhiét d6 thdp hon nim trong
khoang tir 20 dén 25 °C trong khoang 1 gi va sau d6 gia nhiét hdn hop phan
ng dén nhiét do cao hon ndm trong khoang tr 50 dén 80°C. Trong céc trudng
hop khac, dugc uu ti€n néu bit diu & nhiét d trung binh nim trong khoang tir
30 dén 50°C trong khoang 1 gio va sau d6 khudy hén hgp phan tmg ¢ nhiét do
nam trong khoang tir 20 déﬁ 25°C.

Thoi gian phan ing tbng cong c6 thé thay ddi trong khoang rong, vi du tir
1 gio dén 3 ngay. Do d6, uu tién néu phan tng dugc theo ddi bang phuong phap
phéan tich va két thic sau khi chuyén hoa hoan toan hop chét c6 cong thirc I thanh
cong thire IL

Hop chit c6 cong thuc I 1a co san trén thi trudng hodc cd thé dugc diéu
ché bang cac phuong phap da biét trong linh vuc k¥ thuat nay.

Nhu d3 duoc néu ¢ trén, hydrazin t6t hon 13 duge cung cip & dang mon-

ohydrat hoic & dang dung dich chira monohydrat nay trong nuée. Nong do duge
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wu tién ddi v6i dung dich hydrazin monohydrat gbc nude nam trong khoang tir
45 dén 100 % khdi luong, t6t hon 1a tir 60 dén 100 % khdi luong, vi du, tir 80
dén 100 % hoic tr 70 dén 90 % khdi lugng hydrazin monohydrat tinh theo téng
khéi luong ctia dung dich. T6t hon 13, hydrazin dugc st dung dudi dang 100 %
hydrazin monohydrat hodc dudi dang dung dich gbc nudce ciia hydrazin mono-
hydrat v&i ndng @ khoang 80 % khéi lwong hydrazin monohydrat tinh theo tbng

khdi luong ctia dung dich.

T6t hon 13, hydrazin dugce st dung it nhét véi luong ty luong. T6t hon 13,
hydrazin dugc st dung véi luong nam trong khoang tir 1,0 dén 10,0 mol, t&t hon
1a tir 1,0 dén 2,0 mol, tdt hon nita 13 tr 1,0 dén 1,5 mol, cho mdi mol ctia hop

chét c6 cong thic 1.

Vi céc 1y do thuc tién, vu tién néu hop chét c6 cong thie I dugce bd sung
vao hydrazin monohydrat hodc dung dich cia n6 va khong phai nguoc lai, vi vay
tranh duoc luong du hop chit c6 cong thirc I so v6i hydrazin c6 mét trong hdn

hop phan ng trong qué trinh tron hai thanh phan nay.

Néu dung mdi c6 mit, wu tién néu dung méi nay 1a dung mdi hitu co, hoéc
12 dung moi khong proton hodc dung mdi proton hodc hdn hop ctia né. Céc dung
moi khong proton thich hop bao gdm cac dung moi thom, ete, hodc hén hop cla
né. Céc dung mdi thom dwgc wu tién 12 vi du benzen, toluen, xylen (ortho-xylen,
meta-xylen hodc para-xylen), mesitylen, clobenzen, 1,2-diclobenzen, 1,3-diclo-
benzen, 1,4-diclobenzen, hoac hdn hop -cﬁa né. Ete dugce vu tién 1a cac ete mach
hé hodac mach vong, cu thé dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-2-
metylbutan, xyclopentylmetylete, 1,4-dioxan, tetrahydrofuran, 2-metyltetrahy-
drofuran, hodc hdn hop clia n6. Cac dung méi proton thuong duge vu tién lam
dung mdi. Cac dung moi proton thich hop 1a C1-Cs-alkanol nhu metanol, etanol,
propanol va isopropanol, C»-Cs-alkandiol, nhu etylen glycol hodc propylen
glycol, va ete alkanol nhu dietylen glycol, va hdn hop cua né. Pugce dic biét uu
tién 1a C1-Cas-alkanol, vi du metanol, etanol, isopropanol, butanol, hoéc hdn hop

cua nd, cu thé 1a etanol.
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Phan Ging cling ¢0 thé duoc thuc hién trong su c6 mat cua chét xuc tac axit
hodc bazo. Chiét xuc tac axit duoc vu tién bao gém HCI trong H,O, HCI trong
MeOH, HCI trong dioxan; H>SO4, H3PO4 va mudi ctia H2SO4 va H3POy; axit
sulfonic thom nhu axit toluen sulfonic; axit alkylsulfonic, nhu axit metyl
sulfonic; axit carboxylic thom nhu axit benzoic; axit alkylcarboxylic nhu axit
axetic; mudi cua kim loai dAt hiém; va axit Lewis nhu BF3, BF3 x OEts, BF3 x
SMey, TiCls, Ti(OiPr)s. Chét xtc tac axit dwgc uu tién 13 axit axetic. Chat xuc
tac bazo dugc uu tién bao gf?)m Ba0, Ca0, MgCOs3, CaCOs, NaxCOs3, K2CO3 va

NEts. Chét xuc tac bazo dugc vu tién 1a BaO.

Chét xuc tac axit hodc bazo tdt hon 13 duge st dung véi lugng nam trong
khoang tir 0,001 dén 10 mol, tét hon 13 tir 0,01 dén 0,5 mol, tot hon ni¥a 1a tir
0,02 dén 0,3 mol, cho mdi mol cuia hop chét ¢6 cong thue I. DPéi v6i chit xac tac
axit, luong nam trong khoang tir 0,05 dén 0,2 mol cho mdi mol ctia hop chét ¢6
cong thtc I ¢o thé dugc vu tién. Péi véi chit xuc tac bazo, luong nam trong
khoang tir 0,15 dén 0,25 hoic tir 0,2 dén 0,3 mol cho mdi mol ctia hop chét ¢co

cong thtc I co thé dugc wu tién.

Céc didu kién phan tng ddi véi budc (b) ciia quy trinh theo sang ché Ia

nhu sau.

Trong buéce (b), hop chét c6 cong thirc II dugc phan Gng v6i hop chét co
cong thirc III dé tao ra hop chat c6 cong thirc IV. Phéan tng nay tuong Gmg voi
phéan Ung thé & hop chét carbonyl chua no & vi tri a,p chira nhém roi chuyén &
vi tri B v6i hydrazon tac dung lam chét 4i nhan. Phéan tng c6 thé dugc thuc hién
trong diéu kién phan tng da biét trong linh vuc k¥ thuat nay. Cu thé, phan ting
c6 thé dugc tién hanh béi quy trinh, trong d6 hop chét c6 cong thire IT duge phan
ung véi hop chét c6 cong thirc III trong sy véng mit cia dung mdi hodc trong

dung méi hitu co, trong do6 chét xtc tac bazo tly y ¢6 thé c6 mit.

Nhiét @6 phan ung thich hop dbi voi phan tng nam trong khoang tir -20°C
dén 50°C, t6t hon 13 nim trong khoang tir 15°C dén 40°C, tbt hon nita 12 nAm

trong khoang tir 20 dén 25°C. Thuong duge wu tién néu hop chét c6 cong thuc
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IT va III dugc trén véi nhau ¢ nhiét dd dudi 0°C, 6t hon 1a khoang -20°C, va sau

d6, hdn hop dwoc dé 4m dén nhiét d trong phong da duoc xac dinh & trén.

Thoi gian phan Gng tbng cong c6 thé thay dbi trong khoang rong, vi du tir
1 gior dén 1 ngay, tot hon 14 tir 3 dén 12 gio.

Hop chét ¢6 cong thire 1T ¢6 thé dugc tao ra du6i dang san phadm tho ctia
bude (a), tirc 1a khong thyre hién bude tinh ché bit ky trude bude (b), hodc dudi
dang mdt phan ctia hdn hgp phan ¢ng thu dugc trong bude (a), ma hop chét ¢6

cong thirc III sau do6 co thé dugc bd sung vao hdn hop phan tng nay.

Hop chét c6 cong thirc I11 12 ¢6 san trén thi trudng hodc ¢6 thé dugc didu

ché bang cac phuwong phép da biét trong linh vuc k¥ thuat ndy.

Tét hon 13, hop chit c6 cong thirc ITI duge sit dung véi luong nim trong
khoang tir 0,1 dén 10,0 mol, t&t hon 13 tir 0,8 to 1,5 mol, t5t hon nita 12 tir 0,9 dén

1,3 mol cho mdi mol cta hgp chét c6 cong thire 1.

Néu dung moi c6 mit, wu tién néu dung moi nay 14 dung méi hitu co, hodc
1a dung moi khong proton hogc dung mdi proton hodc hdn hop ciia né. Dung mdi
khong proton thich hgp bao gbm dung méi thom, ete, hodc hdn hop cia n6. Cac
dung mdi thom duge wu tién 1a vi du benzen, toluen, xylen (ortho-xylen, meta-
xylen hodc para-xylen), mesitylen, clobenzen, 1,2-diclobenzen, 1,3-diclobenzen,
1,4-diclobenzen, hodc hdn hop ctia né. Ete dugc uu tién 1a cic ete mach hd va
mach vong, cu thé 14 dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-2-metyl-
butan, xyclopentylmetylete, 1,4-dioxan, tetrahydrofuran, 2-metyltetrahydro-
furan, hodc hdn hop ctia n6. Ete mach hd ddc biét thich hop 13, vi dy, MTBE.
Dung mdi proton thudng duge vu tién 1am dung méi. Dung moi proton thich hop
1a C1-Cs-alkanol nhu metanol, etanol, propanol va isopropanol, C2-Cs-alkandiol,
nhu etylen glycol hodc propylen glycol, va ete alkanol nhu dietylen glycol, va
hdn hop ctia n6. Puge dic biét vu tién la C1-Cg-alkanol, vi du metanol, etanol,

isopropanol, butanol, hodc hdn hop ctia nd, cu thé etanol.

V& nguyén tic, phan ung c6 thé duge thuc hién mot cach dé dang ma

khong cin sir dung chét xtc tac. Tuy nhién, phéan @ng cling c6 thé dugc thuc hién
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trong su ¢6 mit cua chat xuic tic bazo. Chat xic tac bazo dugc uvu ti€n bao gdbm

Ba0, CaO, MgCOs3, CaCOs, Na;COs, K2CO3 va NEt3.

Néu chit xtc tac bazo duge sit dung, lugng nim trong khoang ttr 0,01 dén
2,0 mol, tét hon 1a tir 1,0 dén 2,0 mol, cho mdi mol ctia hop chéit c6 cong thure IT

dugc uu tién.

Céc didu kién phan tmg ddi véi budce (c) cua quy trinh theo sang ché 13

nhu sau.

Trong budc (c), hop chét c6 cong thic IV dwoc phan Gng véi chét phan
tng chtra nhém RS dé thu duge hop chét c6 cong thirc V. Céc diu kién phan ting
dugc md ta sau diy trong ban mo ta nay. Cu thé, phan tmg c6 thé dugc tién hanh
béi quy trinh, trong d6 hop chét ¢ cong thirc IV dugc phan tng véi chét phan
ung chira nhom R® trong su ¢6 mit ctia dung mdi, trong dé chét xuc tac axit hodc

chét xtic tac kim loai tily ¥ c6 thé c6 mit.

Viéc lya chon dung mdi tiy thudc vao loai chét phan tmg chtra nhém R.
Nhin chung, dung méi hitu co bao gbdm dung moi khong proton, nhu dung moi
thom, ete hoic hdn hop cia né, va dung méi proton cd thé dugc sir dung. Cac
dung mdi thom dugc vu tién 1, vi dy, benzen, toluen, xylen (ortho-xylen, meta-
xylen hodc para-xylen), mesitylen, clobenzen, 1,2-diclobenzen, 1,3-diclobenzen,
1,4-diclobenzen, hoc hdn hop ciia n6. Ete dugc wu tién 13 cac ete mach hé va
mach vong, cu thé dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-2-metyl-
butan, xyclopentylmetylete, 1,4-dioxan, tetrahydrofuran, 2-metyltetrahydrofu-
ran, hodc hén hop ctia nd. Dung mdi proton dugc uu tién la C;-Cs-alkanol nhu
metanol, etanol, propanol va isopropanol, C»>-Cs-alkandiol, nhu etylen glycol
hodc propylen glycol, va ete alkanol nhu dietylen glycol, va hdn hop cua no.
Pugc dic biét uu tién 12 C1-Cs-alkanol, vi du metanol, etanol, isopropanol, buta-
nol, hodc hdn hgp cta no.

Néu chét phan tng 1a tac nhan kh, t6t hon 14 chit cho hydrua dang ion,
dung mdi hitu co proton ¢ thé duoc wu tién. Dung mdi proton thich hgp bao

gbm C1-Cs-alkanol nhu metanol, etanol, propanol va isopropanol, C»-Cs-alkan-

diol, nhu etylen glycol hogc propylen glycol, va ete alkanol nhu dietylen glycol,
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va hdn hop ctia né. Pugc dic biét vu tién la C1-Cs-alkanol, vi du metanol, etanol,
isopropanol, butanol, hodc hdn hop cua né, cu thé metanol, etanol va iso-
propanol. Néu tac nhan khir 12 chit cho hydrua dang ion c6 tinh phéan tng cao
hon, nhu trong truong hop cia LiT[AIH4]", c6 thé duge vu tién néu dung moi 14
dung mdi hitu co khong proton, vi du dung moi ete nhu dietyl ete, metyl-tert-
butyl ete (MTBE), 2-metoxy-2-metylbutan, xyclopentylmetylete, 1,4-dioxan,
tetrahydrofuran, 2-metyltetrahydrofuran, hodc hdn hop ciia né. Dung mdi ete nhu
cac dung moi duogc liét ké trén day cling dugc uu tién, néu chit phan tng 13 chét

cho hydrua dang khong ion.

Mait khéc, dung m6i proton nhu dugc dé cép trén day lai dugc uu tién,
néu chét cho electron duoc st dung két hop véi proton dé tac dung 1am tac nhan

khtt vi proton dugc yéu cAu d8 tao thanh cac gbc hydro in situ.

Néu chit phan tng 13 tAc nhan kim loai hiru co, dung mdi hitu co khong
proton thudng duge vu tién. Dung mdi khong proton thich hop bao gbm hydro-
cacbon béo, xyclohydrocacbon béo, alkan dugc halogen héa, hydrocacbon thom,
ete mach hd, ete vong, este, cacbonat béo hodc vong béo, cu thé dung moi thom
va ete mach hé va vong. Dung mdi khong proton dugc uu tién 1a cic ete mach
hé va mach vong. Ete mach hd duge uu tién 1a dietyl ete, mety-tert-butyl ete
(MTBE), 2-metoxy-2-metylbutan va xyclopentylmetylete. Este vong dugc uu

tién 1a tetrahydrofuran, 2-metyltetrahydrofuran va 1,4-dioxan.
Néu chét phan tng 12 chét phan tng 4i nhan, ca dung mdi hitu co proton
va khong proton co thé duoc st dung. Dung moi proton nhu Ci-Cs-alkanol, cu

thé metanol, etanol va isopropanol, ¢6 thé dugc uu tién.
Nhiét d6 phan tmg ciing tuy thudc vao loai chét phan tmg chtta nhém RE.

Néu chét phan tng 1 tac nhan khi, nhiét d0 phan tng c6 thé ndm trong
khoang tir -20°C dén 50°C, t&t hon 12 tir 10°C dén 30°C, t6t hon nita 1a tir 20°C
dén 25°C. Trong mét sb trudng hop nhit dinh, dwgc wu tién néu bit diu phan
trng & nhiét do cao hon, nam trong khoang tr 30°C dén 50°C va sau d6 tiép tuc

phén g ¢ nhiét do trong phong.
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Néu chét phan ung 1a chét phan tmg kim loai hitu co, nhiét dd phan tng
thip hon nam trong khoang tir -78°C dén 0°C c6 thé thich hop. Theo cach khac,
nhiét d0 phan tng co thé nim trong khoang tir 0°C dén 50°C, t6t hon 13 tir 10°C
dén 30°C, t8t hon nita 1a tir 20 dén 25°C. Trong mdt s6 truong hop nhat dinh
dwoc uu tién néu bét diu & nhiét do thip hon, khoang -78°C, -20°C hoic 0°C
trong khoang 1 gid va sau do d cho hdn hop phan tng 4m dén nhiét do nim

trong khoang tir 0°C dén 25°C.

Néu chét phan tg 1a chét phan tng 4i nhan, nhiét o phan g c6 thé
nam trong khoang tir 0°C dén 50°C, t8t hon 1a tir 10°C dén 30°C, tét hon nita la
tir 20 dén 25°C. Theo céch khéc, c6 thé duge wu tién néu hdn hop phan tmg dugce

gia nhiét, vi du dén nhiét d6 phan tmg nim trong khoang tir 50°C dén 80°C.

Thoi gian phan tng tdng cong co thé thay dbi trong khoang rong, t6t hon
la tir 1 gity dén 4 ngdy, vi dy tir 4 gio dén 8 gio, tir 10 dén 18 gis, tir 24 giv dén
48 gio, hodc tir 2 ngay dén 4 ngay. Do d6, wu tién néu phan tng dugc theo ddi
bang phuong phép phan tich va dugc két thuc sau khi chuyén héa hoan toan hop
chét c¢6 cong thirc IV thanh hop chét c6 cong thitc V.

Hop chét c6 cong thirc IV c6 thé duge tao ra dudi dang san pham tho cla
bude (b), tirc 1a khong thyc hién bude tinh ché bat ky truée bude (c), hodc dudi
dang mét phan cia hdn hop phan tmg thu dugc trong budce (b), ma chét phan ting

chira nhém R sau d6 ¢6 thé dugce bd sung vao do.

Chét phan tng chtta nhém R® 1a t6t hon 1a duge sir dung it nhit véi lugng
ty lugng, vi du véi luong nam trong khoang tir 1,0 dén 10,0 mol, tot hon 12 tur
1,0 dén 2,0 mol cho mdi mol cta hop chét c6 cong thirc IV. Néu chét phan tng
chira nhiéu hon mot nhém R®, ma c6 thé duoc chuyén, cling co thé du néu st
dung luwong cin lugng ty lugng, vi du nam trong khoang tu 0,1 dén it hon 1,0
mol, tét hon 13 tr 0,5 dén it hon 1,0 mol cho mdi mol ctia hop chét c6 cong thirc
IV. Do d6, v& nguyén tic, chét phan tng c6 thé dugc sir dung véi lugng nam
trong khoang tur 0,1 dén 10,0 mol cho mdi mol ctia hgp chét c6 cong thic V.

Tt hon 13, chét phan tng dugc st dung véi lugng nam trong khoang tir 0,8 dén
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2,0 mol, tdt hon nita 13 tir 1,0 dén 1,5 mol, cho mdi mol ctia hop chét c6 cong

thac IV.

Néu chét phan tmg chira nhém R® 12 & dang khi, vi du trong trudng hop
ctia dihydro, chat phan tng thudng dugc sit dung véi luong du bing cach tién
hanh phéan (mg trong mdi truong khi ciia chét phan ting chira nhém RS. C6 thé ap
dung ap suit nhét dinh, t6t hon 12 khéng vuot qua 100 bar (1.10* kPa) vi cac Iy

do thuc tién.

Chét phan tmg chita nhém R ¢6 thé duoc bd sung tit ca mot 1an hodc
theo ting phn nhé. Cu thé dbi v6i chit phan tng 13 tic nhan kht, vi du chat cho
hydrua dang ion nhu Na'[B(CN)Hs], uu tién néu chit phan tmg dugc cung cap

trong hai hodc ba phén.

Néu lugng chit phan tmg chta nhém R duge sir dung tht ca mot 1an, vi
céc 1y do thuc tién, wu tién néu chét ¢ cong thirc IV dugc bd sung vao chét phan

g chtra nhém RS.

Tuong tu, néu luong chét phan ting chira nhém R® dugc st dung theo ting
phan nho, wu tién néu hop chit c6 cong thirc IV dugce bd sung vio phan thir nhét
cia tac nhan khir. Thong thuong, khoang mot ntra luong chét phan tmg chua
nhém R® duge st dung trong trudng hop nay. Sau do, hdn hop dwoc khudy trong
thoi gian phéan ng nhét dinh ndm trong khoang, vi dy, tir 10 dén 18 gio, va mot
ho#c hai phan nita ctia chét phan ting dugc bd sung sau d6, sao cho tong luong
chét phan g cubi cung duge bd sung vao hdn hop phan tmg. Hon hop phan
ung sau d6 lai duoc khudy trong khoang thoi gian phan tng nhét dinh, vi du, tir
10 dén 18 gio, tir 12 dén 24 gid, hodc tir 3 dén 4 ngdy.

Tri s6 @6 pH duoc wu tién cho phan Gng ciia hop chét c6 cong thic IV véi
chét phan tng chita nhom RS, vi du chét cho hydrua dang ion nhu Na*[B(CN)Hs]
, ndm trong khoang tir 4 dén 6.

Nhin chung, phan ng co6 thé duoc thuc hién trong sy c6 mit cla chét xtic
tac axit. Piéu nay dugc dic biét vu tién, néu chét phan ing chtta nhom R® 1a tac

nhan khir hodc chit phan ng 4i nhén. Chét xuc tac axit dugc wu tién bao gbm
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HCI trong H20, HCI trong MeOH, HCI trong dioxan; H2SO4, H3PO4 va mudi
cia H2SO4 va H3POy; axit sulfonic thom nhu axit toluen sulfonic; axit alkyl-
sulfonic, nhu axit metyl sulfonic; axit carboxylic thom nhu axit benzoic; axit
alkylcarboxylic nhu axit axetic; mudi ctia kim loai dit hiém; va axit Lewis nhu
BF3, BF3 x OEt,, BF3 x SMe», TiCls, Ti(OiPr)s. Chét xtc tac axit duge wu tién
con bao gdm axit sulfonic thom nhu axit toluen sulfonic; axit alkylsulfonic, nhu
axit metyl sulfonic; axit carboxylic thom nhu axit benzoic; axit alkylcarboxylic
nhu axit axetic; axit haloalkylcarboxylic nhu axit trifloaxetic, va axit vo co nhu
axit hydro clorua hodc axit sulfuric trong metanol. Chét xtc tac axit dugc vu tién

14 axit axetic hoiic HCI trong MeOH. Axit axetic dugc ddc biét vu tién.

Chét xtic tac axit tbt hon néu dugc sit dung véi luong nam trong khoang
tir 0,001 dén 10 mol, tdt hon 1a tir 1,0 dén 5,0 mol, vi du tir 1,0 dén 2,0 mol hoic
tr 2,0 dén 4,0 mol, cho mdi mol cua hop chét c6 cong thic IV. Déi véi axit
- axetic, luong ndm trong khoang tir 1,0 dén 3,0 mol cho mdi mol ctia hop chat c6
cbng thirc IV dugce vu tién, va d6i v6i HCI trong MeOH, lugng nam trong khoang

tir 1,0 dén 5,0 mol cho mdi mol ctia hop chét c6 cong thire IV dugc wu tién.

Theo céach khac hodc ngoai ra, chét xuc tac kim loai c6 thé c6 mit trong
han hop phan tng. Chét xuc tac kim loai thich hop bao gdm Cu, Pd, Pt, Ni, Fe,
Rh, Ru duéi dang cac nguyén t6 hodc ¢ dang mudi, va tinh khiét hodc trén chét
mang tro. Chit xtic tac thich hgp bao gbdm Rayney-Nickel, Pd/C, Pt/C va cac chét
xuc tac tuong tu. Chét xtc tac kim loai duge wu tién dugce chon tir nhém bao gﬁ“)m
Rayney-Nickel, Pd/C, Pt/C, Ru/C, Rh/C, va PtO, cu thé tir Rayney-Nickel,
Pd/C, Pt/C, va PtOx.

Hop chét c6 cong thitc V, ma c6 thé thu duoc theo budce (¢) cua quy trinh
theo sang ché, c6 thé duge tinh ché bang cac phuong phép da biét trong linh vuc
k¥ thuét nay, vi du bang cach chung cAt, néu este c6 cong thirc Va duge didu ché.

Céc diéu kién phan tmg ddi v6i budc (d) cia quy trinh theo sing ché 13
nhu sau.

Trong budc (d), hop chét c6 cong thitc Va hodc Vb dugce chuyén hoa thanh
hop chét c6 cong thirc Vc. Thong thudng, phan tmg nay c6 thé dugc hiéu 12 phan
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rng thiy phén vi este hodc nitril dugc thuy phéin dé tao ra axit tw do. Tuy nhién,
cac phan tng chuyén héa khéc ciia este hoic nitril thanh axit tw do, nhu chuyén
hoa tert-butyl este thanh axit ty do bing cach bd sung axit trifloaxetic, cling dugc

bao gbm trong pham vi ciia sdng ché.

Néu phan ting theo budc (d) 1a phan Gng thiy phén, thi phan Gng c6 thé
duge tién hanh béi quy trinh, trong d6 hop chét c6 cong thirc Va hodc Vb dugc
phan (g véi nude vi dy trong sy ¢6 mit clia bazo hodc trong su ¢6 mit cua axit,
hodc bdi quy trinh, trong d6 hop chét c6 cong thirc Va hoic Vb dugce phan Gmg
v6i bazo tan trong nude, tot hon 13 oxo-bazo, trong dung moi gbc nudce, hoic bsi
quy trinh, trong d6 hop chét c6 cong thiic Va hodc Vb dugc phan (ng véi hy-
droxit trong dung moi hitu co hodc gbc nuée proton. Céac phan tng thiy phan
nhu vay c6 thé duoc tién hanh theo céc quy trinh da biét trong linh vuc k¥ thuat
nay.

Pugc uu tién theo sang ché néu budce (d) dugc tién hanh bang cach hoa
tan hop chit c6 cong thitc Va trong dung méi proton, dung moi gbc nuée nhur
nudc hoic trong dung moi hitu co proton, nhu C;i-Cs-alkanol, vi du metanol,

etanol hodc isopropanol, va bo sung hydroxit.

Hydroxit thich hop bao gdm hydroxit kim loai kiém nhu lithi, natri hodc
kali hydroxit, va hdn hop ciia n6. Natri hydroxit dugc dic biét uu tién.

Uu tién néu natri hydroxit dugc sit dung v6i lugng nam trong khoang tir
1 dén 10 mol, t6t hon 1a tir 2,0 dén 6,0 mol, vi du 2,0 dén 3,0 mol hogc tir 5,0
dén 6,0 mol, cho mdi mol ciia hop chét c6 cong thirc Va.

Nhiét do phan tng thich hop c6 thé thay ddi tlr 20 dén 100°C, vi duy tir 20
dén 25°C hodc tir 50 dén 100°C.

Thoi gian phan Gng co thé thay dbi tir 1 gior dén 2 ngay, vidu tir 1 dén 3
gio hodc tir 12 gio dén 24 gio hodc tir 1 dén 2 ngay.

Su chuyén héa hop chit c6 cong thirc Va thanh hop chét c6 cong thirc Ve
c6 thé duoc ting cudng, va sy chuyén hoéa hoan toan c6 thé duoc dam bao mot

cach d& dang hon, néu rugu, duge tao thanh trong quaé trinh thity phan hop chét
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c6 cong thirc Va, dugc loai bod khoi hdn hop phan tng, vi du bing cach chung

cat.

Su chuyén héa hop chét c6 cong thitc Vb thanh hop chét ¢6 cong thirc Ve
duoc tién hanh thuén loi trong mdi trudng axit, t6t hon 13 trong su c6 mit cla
H>SO4 hodc trong su c¢6 mat cia HCI trong MeOH. Dé 1am hop chét trung gian,
hop chét iminoeste duge tao thanh, ma sau d6 dugc thily phéan thanh axit mong

muodn c6 cong thuc Ve.

Hop chit c6 cong thirc Ve thu dugce c6 th8 duoc tinh ché bang cac phuong
phép da biét trong linh vuc k¥ thuat nay, vi du bing cach két tinh trong cac didu
kién pH thich hop.

Céc didu kién phan tng dbi véi bude () va (f) cia quy trinh 12 nhu sau.

Trong bude (e), hop chét c6 cong thic Ve duge hoat hoa bang cach

chuyén héa né thanh dan xuét axit dugc hoat héa c6 cong thic VI.

Chét phan tng lién hop peptit thich hgp, ma c6 thé dwoc sir dung dé dua
vao nhém rdi chuyén X! ctia hop chét c6 cong thirc VI bit dAu tir hop chét c6
cong thirc V, dugc mo ta béi Han et al. trong 4n pham: Tetrahedron 60 (2004)
2447-2467. Lién quan dén didu nay, N,N’-bis(2-oxo0-3-oxazolidinyl)-phosphinic
clorua (BOP-CI) va O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetrametyluroni hexaflo-
phosphat (HATU) dugc uu tién theo sang ché.

Ngoai sy chuyén héa hop chét c6 cong thirc Ve thanh dan xudt axit dugc
hoat héa c6 cong thirc VI theo céch thirc cia cac chét phan tng lién hop peptit
ndy, cling da dugc mo ta trong linh vure k§ thuét nay vé cach ma nhém roi chuyén
nhu halogen, N3, p-nitrophenoxy va pentaflophenoxy c6 thé duoc dua vao hop
chét c6 cong thiic Ve dé tao ra hop chét c6 cong thirc VI twong Gng. Lién quan

dén didu nay, tham khao WO 2009/027393 va WO 2010/034737.

Hop chit ¢6 cong thitc VI ¢b thé dugc chuyén hoa truc tiép thanh hop
chét c6 cong thirc VIII hodc duge tach riéng. Tuy nhién, vu tién néu hop chit c6

cong thire VI duoc chuyén héa truc tiép thanh hop chét c6 cong thirc VIIL

-100-



29453

Viéc chuyén héa hop chét c6 cong thirc VI thanh hgp chét c6 cong thirc
VIIII biang céch cho hop chét ¢6 cong thirc VI phan ng v&i hop chét c6 cong
thirc VIII d3 dugc mo ta trong WO 2009/027393 va WO 2010/034737.
Vi du thwe hién sang ché

I. Xac dinh dic diém

Viéc x4c dinh diic diém c6 thé dugc tién hanh bang sic ky 1éng cao ap/do

khéi phd két hop (HPLC/MS), bing NMR hoc bang diém néng chéy ciia ching.

HPLC/MS: cac phuong phap A), B), C) va D) sau ddy da dugc su dung,

va s& dugc dé cap den dudi day.

A) Phenomenex Kinetex 1,7 pm XB-C18 100A; 50 x 2,1 mm; pha dong:
A: nuée + 0,1% axit trifloaxetic (TFA); B: axetonitril (MeCN) + 0,1% TFA;
gradien: 5-100% B trong 1,50 phut; 100% B 0,20 phat; dong chay: 0,8-
1,0mL/phut trong 1,50 phut & nhiét 46 60°C. Phuong phap MS: ESI dwong tinh.

B) Gradien 12 10-80% B trong 1,15 phut c6 giit & 90% B trong 0,4 phut,
80-10% B trong 0,01 phut, va sau d6 gitt & 10% B trong 0,54 phut (tbc do dong
1,0 mL/phut). Pha dong A 1a 0,0375% TFA trong nuéc, pha dong B 14 0,018%
TFA trong MeCN. Nhiét do cot 1a 40°C. Cot duge su dung cho sic ky 1a cot 2,1
x 30 mm Halo C18 (hat 2,7 pm). Phuong phap MS: ESI dwong tinh.

C) Gradien 14 10-80% B trong 1,15 phut c6 gitt & 90% B trong 0,4 phut,
80-10% B trong 0,01 phut, va sau d6 gitt & 10% B trong 0,54 phut (tbc @6 dong
1,0 mL/phit). Pha dong A 12 0,0375% TFA trong nué6c, pha dong B 14 0,018%
TFA trong MeCN. Nhiét do cot 1a 40°C. Cot dugc sur dung cho sdc ky 1a cot 2,0
x 30 mm phenomenex Luna-C18 (hat 3 pm). Phuong phép MS: ESI duong tinh.

D) Gradien 13 5-95% B trong 0,7 phut, 95-95% B trong 0,45 phut, 95-5%
B trong 0,01 phut, va sau do gitt ¢ 0% B trong 0,44 phut (tbc @6 dong 1,5
mL/phut). Pha dong A 14 0,0375% TFA trong nudc, pha dong B 1a 0,018% TFA
trong MeCN. Nhiét d cot 12 40°C. Cot duge su dung cho sic ky 1a cot Chromo-
lith Flash RP-18¢ 25-2mm. Phuong phap MS: ESI duong tinh.
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TH-NMR: C4c tin hiéu dugc xac dinh dac diém béng su chuyén dich hoa
hoc (phin triéu) so véi tetrametylsilan, bang do bdi ctia ching va bang tinh
nguyén khéi ctia chiing (sb lugng nguyén tir hydro twong dbi duoc dua ra). Cac
chit viét tt sau dugc sit dung @& x4c dinh dic diém do bdi cia céc tin hiéu: m =

vach boi, ¢ = vach bdn, t =vach ba, d = vach d6i va s = vach don.

Céc chit viét tit dugc st dung 1a: h 13 gid, min 14 phut va nhiét do trong

phong nam trong khoang tir 20-25°C.

II. Céac vidu diu ché

Vidu 1 (Buéc (a)): 1-xyclohexylpropan-2-on hydrazon

Hdn hop ctia 1-xyclohexylpropan-2-on (10 g), hydrazin monohydrat (4,3
g), bari oxit (2.8 g) va etanol (100 ml) dugc hdi luu trong 14 gid. Sau khi 1am
ngudi xudng nhiét do trong phong, dietyl ete (120 ml) dugc bd sung. Hon hop
duoc loc va phén dich loc dugce lam bay hoi dé thu duoc hop chét thd néu & dé

muc nay (9,0 g, hiéu suit khoang 82%).

Vi du 2 (Buéc (b)): etyl 2-[[2-(2-xyclohexyl-1-metyl-etyliden)hydra-

zino]metylen]-3-oxo-butanoat

1-xyclohexylpropan-2-on hydrazon thd (9,0 g) trong etanol (20 ml) duoc
bd sung vio etyl 2-(etoxymetylen)-3-oxo-butanoat (11 g) trong etanol (80 ml) &
nhiét do -20°C trong 40 phut. Sau 30 phut, hén hop dwoc khudy & nhiét d trong

phong qua dém va duoc sir dung truc tiép trong budc tiép theo.

Vi du 3 (buéc (c)): etyl 1-(2-xyclohexyl-1-metyl-etyl)-5-metyl-pyrazol-
4-carboxylat

Axit axetic (4,3 ml) dugc bd sung vao hdn hgp phan tmg tir bude 2. Natri
xyanoborohydrua (2,4 g) dugc bd sung timg phan nho trong 30 phut & nhiét do
trong phong. Sau khi khudy qua dém, axit axetic thém nita (2,5 ml) va natri xy-
anoborohydrua thém ntta (1,1 g) dugc bd sung. Sau khi khudy qua dém, axit
axetic thém nita (3 ml) va natri xyanoborohydrua thém nita (2,0 g) dugc bd sung
va hdn hop dugc khudy & nhiét do 50°C trong 3 gio va sau d6 dugce cd trong chan

khong. Nudc (80 ml) duoc b sung vao phan cin, va pha nudc dugc chiét ba 1an
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bing tert-butyl metyl ete. Chét chiét hitu co két hop duoc rira bang nuéc, duge
lam khd trén natri sulfat va dugc co trong chin khong 8 thu dugc hop chit tho
néu trong tiéu d (17 g, do tinh khiét khoang 80%, hiéu suét khoang 84% trong
2 budc).

Vi du 4 (budc (d)): Axit 1-(2-xyclohexyl-1-metyl-etyl)-5-metyl-pyrazol-

4-carboxylic

Hdn hop cta etyl 1-(2-xyclohexyl-1-metyl-etyl)-5-metyl-pyrazol-4-car-
boxylat thé (17 g, d6 tinh khiét khoang 80%), dung dich natri hydroxit gbc nuéc
(2 M, 56 ml) va etanol (150 ml) dugc khudy & nhiét do trong phong trong 2 ngay
va sau d6 dugc co trong chan khong. Nudc duge bd sung vao phan cin, va pha
nuée duoc chiét ba 14n bang tert-butyl metyl ete. Axit clohydric dic duge bd
sung trong didu kién lanh d4 d& didu chinh do pH dén khoang 4. Chét ket tua
duoc loc, dugce rira b%lng nude, duoc nghién thanh bot véi tert-butyl metyl ete va
dugc 1am kho trong chan khong d2 thu duoc hop chét néu trong dé muc nay (5,3
¢ hidu suét khoang 43%, hiéu sudt 30% trong tat ca 4 budc). 'H-NMR (de-
DMSO): 7,76 (s, 1H), 4,46 (m, 1H), 2,49 (s, 3H), 1.84 (m, 1H), 1,70 (d, 11,3 Hz,
1H), 1,66-1,43 (m, 5H), 1,31 (d, 6,6 Hz, 3H), 1,09 (m, 3H), 0,89 (m, 3H).

Theo quy trinh phan tng 4 budc néu trén dé& didu ché hop chat c6 cong

thirc V.c bang cach tién hanh
-budc (a) dé tao ra hop chét c6 cong thire IT (Vi du 1),
- bude (b) dé tao ra hop chét c6 cong thire IV (Vi du 2),
-bude (c) dé tao ra hop chét c6 cong thitc Va (Vi du 3), va
- bude (d) dé tao ra hop chét c6 cong thire Ve (Vi du 4),

Nhiéu hop chét c6 cong thirc V.a va V.c khac nhau da dugce didu ché. Phan
ttr thé lién quan cta hop chét c6 cong thirc V.c va tién chit ciia né duoc liét ké
trong bang D sau ddy. Ngoai ra, hiéu suét va sb liéu HPLC/MS phan tich dugc

dua ra. So dd phan g lién quan dugc md ta dudi day.

Budc (a):
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Quy trinh phan tng cua Vi du 1 dén 4 d& cap dén hop chét véi kiéu thé

theo muc 13 cia bang D.

Hop chét theo cadc muc con lai duoc diéu ché tuong tu hodc theo cac diéu
kién phan Gng dugc néu vi du duéi day li€n quan dén mot s6 muc nhéit dinh cua
bang D trén ddy. Cac diéu kién phan ting dugc néu vi du dudi day khong bi gioi
han & cac muc cia bang D ma ching lién quan dén, nhung ciing thich hop dé

didu ché cac hop chit khac duoc boc 19 trong bang D.

Luu ¥ ring buée (a) va (b), budc (b) va (c) ciing dugce tién hanh trong

phan tng mot binh trong quy trinh diu ché mot s6 hop chat nhat dinh.

Céc didu kién phan Gng sau ddi véi bude (a), (b), (c) va (d) 1a thich hop
d8 didu ché céc hop chét duoc 1iét ké trén day (cac chit viét tit: rt = nhiét d¢ trong
phong, tirc 13 tir 20 dén 25°C, rfx = nhiét d6 hdi luu, tirc 12 diém sdi cia dung

moi; MeOH = metanol; EtOH = etanol; AcOH = axit axetic; MIBE =

metyltertbutyl ete; eq = duong luong).

Bude (a):

Tuong Ung véi

# muc X trong Piéu kién
bang D

(@)1 7 N2Hs x H20 (1,2 duong lugng), BaO (0,02 duong luwong), I (2 g/1
duong lugng), MeOH (2 ml), rt, hoi luu qua dém

(a)-2 13 N2>Hs x H20 (1,2 duong lugng), BaO (0,26 duong luong), EtOH
(50 ml), I (10 g/1 duwong lugng), rt, hoi luu 14 gid

(2)-3 1 I (10 g/1 duwong lugng), BaO (0,26 duong luong), EtOH (80 ml),
10-20°C, N2Hs x H20 (1,2 duong luong), rt 1 gio, 80°C qua dém

(a)-4 12 N>H4 x H20 (1 duong lugng), AcOH (0,17 duong luong), I (262
g/1 duong lugng), EtOH (2200 ml), rt 3 ngay

(2)-5 3 N>Hs x H2O (10 g/1,2 duong lugng), EtOH (100 ml), I (262 g/1
duong lugng), EtOH (100 ml), rt qua dém
I (3,6 g/1 duong luong), BaO (0,26 duong luong), EtOH (100 ml),

(a)-6 10 rt, N2Hg X H>O (1,2 duong lugng),
rt 3 ngay
MeOH (3,25 duong lugng), NoHs x H2O (1,28 duong luong), BaO

(a)-7 19 (0,02 duong luong), 33-47°C, 1(2415 g/1 duong lugng), 25°C qua

dém
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Buéce (a) +(b):
Tuong
ung véi
# muc X Diéu kién
trong bang
D
N>H4 x H20 (1 duong lugng), AcOH (0,1 duong luong),
(a)+(b)-1 |3 I (1,376 g/1 duong luong), EtOH (15 ml), rt qua dém;
l.a (6,15 g/1,2 duong lugng), rt qua dém
N;H; x H>O (1,2 duong luong), BaO (0,26 duong lugng),
(a)y+(b)-2 | 14 EtOH (50 ml), rt, I (5 g/1 duong luong), rix qua dém; IIL.a
(1 duong lugng), EtOH (50 ml), -20°C, II (5,5 g/1 duong
luong), EtOH (20 ml), 30 phut -20°C, rt qua dém
Buéc (b):
Tuong Ung véi
# muc X trong Diéu kién
bang D
b)-1 |9 IMl.a (1,1 dwong luong), EtOH (60 ml), rt, I (12,5 g/1 duong
luong), EtOH (40 ml), rt — 37°C, rt qua dém
)2 | 1 I1l.a (16,96 g/1 duong lugng), EtOH (70 ml), 0-10°C, I1 (9,3 g/1
duong luong), EtOH (30 ml), rt qua dém
b3 |12 IIL.a (450 g/1,51 duong lugng), EtOH (3000 ml), AcOH (8,5 ml),
II (221 g/1 dwong lugng), rt qua dém
b)-4 |19 II.a (609 g/1 duong lugng), 1T (3818 g/1,09 duong luong) trong
MTBE (dng dich 9,36%), 3 gi¢ 1t-33°C qua dém
Budc (b) + (¢):
Tuong
ung voi
# muc X Piéu kién
trong
Bang D
IIL.a (0,83 g/1 duong lugng), EtOH (15 ml), -20°C, 1T (0,8 g/1 duong
luong), EtOH (5 ml), -20°C 30 pht, rt trong 3 ngay, AcOH (0,34
g/1,3 dwong lugng), 0-5°C NaB(CN)H; (0,28 g/1 duong luong), rt
(b)+(c)-1 |16 qua dém, NaB(CN)H3 (0,25 g), AcOH (0,4 ml), 6 git 40°C, 1t qua
dém, 20ml isopropanol, AcOH (1,3 dwong luong), rt, NaB(CN)Hs3 (1
duong luong), 1t qua dém, NaB(CN)Hs (0,15 g), AcOH (0,2 ml), 6
gid 40°C, rt qua ¢ém, NaB(CN)H;3 (0,1 g), 6 git 40°C, rt qua dém
ILa (7,12 g/1 dwong lugng), EtOH (50 ml), rt, II (4,9 g/1 duong
b)+)-2 | 17 luong), EtOH (20 ml), rt qua d@&m, AcOH (2,61 g/1,2 duong lugng),
rt, NaB(CN)H3 (1,67 /0,7 duong luong), rt trong 3 ngay, isopropanol
(100 ml), 10°C, AcOH (1,2 duong lugng), 10°C, NaB(CN)H3 (0,65
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Tuong
ung voi
muc X
trong
Bang D

bicu kién

duong lugng), rt qua dém, NaB(CN)H3 (0,5 g), AcOH (0,5 ml), 6 gio
40°C, rt qua dém

(b)*+(c)-3

IL.a (16,96 g/1 duong lugng), EtOH (70 ml), 0-10°C, II (9,3 g/1
duong lwong), EtOH (30 ml), rt qua dém, EtOH (120 ml), AcOH (1,3
duong luong), 10-17°C, NaB(CN)H3 (1 duong luong), 1t 3 ngay

(b)+(c)-4

I1.a (7,55 g/1 duong luong), EtOH (50 ml), -20°C, II (5,2 g/1 duwong
lugng), EtOH (20 ml), -20°C 30 phut, rt trong 3 ngay, MeOH (100
ml), AcOH (1,3 duong lugng), 0-5°C, NaB(CN)H3 (2,51 g/1 duong
lwong), rt qua dém, NaB(CN)H; (1,2 g), AcOH (1,5 ml), 6 gidy 40°C,
rt qua dém, NaB(CN)Hs (1,5 g), AcOH (2 ml), 6 gid 40°C, rt qua
dém, isopropanol (100 ml), NaB(CN)Hj3 (1 duong lugng), 1t qua dém

(b)+(c)-5

15

I11.a (10,86 g/1 duong luong), EtOH (80 ml), -20°C, II (9 g/1 duong
luong), EtOH (20 ml), -20°C 20 phut, 1t qua dém, AcOH (4,53 g/1,3
duong lugng), NaB(CN)Hs (2,37 g/0,65 duong luong), rt qua dém, 3
giod 50°C, NaB(CN)H3 (1,1 g), AcOH (2,5 ml), rt qua dém,
NaB(CN)H3 (2 g), AcOH (3 ml), 3 gio 50°C

(b)+(c)-6

13

IIl.a (10,86 g/1 duong lugng), EtOH (80 ml), -20°C, II (1 duong
lwong), EtOH (20 ml), -20°C 30 pht, rt qua dém, AcOH (4,53 g/1,3
duong lugng), rt, NaB(CN)H3 (2,37 g/0,65 duong luong), rt qua dém,
3 gio 50°C, NaB(CN)Hs (1,1 g), AcOH (2,5 ml), 3 gi¢ 50°C, rt qua
dém, NaB(CN)H3 (2 g), AcOH (3 ml), 3 git¢ 50°C

(b)+H(e)-7

11

Il.a (13,01 g/1 duong luong), EtOH (60 ml), rt, II (1 duong luong),
EtOH (20 ml), rt qua dém, AcOH (5,45 g/3,64 duong luong), 0-5°C,
NaB(CN)H3 (1,02 /0,65 duong lugng), 1t 3 ngay

Buéc (c):

Tuong ung véi

it muc X trong

bang D

bieu kién

(©)-1

9

IV.a (27,9 g/1 duong lugng), isopropanol (100 ml), rt, NaB(CN)H3
(0,6 dwong lwong), AcOH (1,2 duong luong), rt qua dém, NaB(CN)H3
(0,6 duong lugng), rt qua dém

(©)-2

10

IV.a (1 g/1 dwong lwong), EtOH (20 ml), rt, AcOH (2,4 duong luong),
NaB(CN)Hj3 (1,2 duong luong), rt trong 3 ngay

(c)-3

17

IV.a (9,5 g/1 duong lugng), isopropanol (100 ml), 10°C, NaB(CN)H3
(0,65 duong lugng), AcOH (1,2 duong luong) rt qua dém,
NaB(CN)H3 (0,5 g), AcOH (0,5 ml), 6 gio 40°C, rt qua dém

(-4

18

IV.a (18 g/1 dwong lugng), MeOH (120 ml), AcOH (1,2 duong
luong), rt, NaB(CN)H3 (1 dwong lugng), 1t qua dém

(©)-5

18

IV.a (15,7 g/1 duong luong), isopropanol (100 ml), AcOH (1,25
duong luong), rt, NaB(CN)Hs (1 duong lugng), rt trong 3 ngay, AcOH
(2,5 ml), NaB(CN)H;z (1 g), 4 gio 40°C, rt qua dém

-109-




29453

IV.a (1,9 g/1 duong lugng), 0-5°C, NaB(CN)H3 (0,65 duong luong),

(c)-6 7 AcOH (1,3 dwong luong), rt qua dém, NaB(CN)H3 (0,3 duong luong),
rt trong 3 ngay
(©)-7 12 IV.a (100 g/1 duong luwong), MeOH (1400 ml), rt, NaB(CN)H3 (2,19
duong lugng), HCI (IN trong MeOH, 1000 ml), 40°C, rt qua dém
(©)-8 19 IV.a (889 g/1 duong lugng), MeOH (3000 ml), AcOH (400 g), rt-
30°C, NaB(CN)H3 (1,09 duong lugng), rt qua dém
Buéce (d):
Tuong Gng
# vO1 muc X Piéu kién
trong bang D
V.a (17 g/1 dwong lugng), EtOH (150 ml), NaOH (2M trong H20, 4,49
(d)-1 13 g/2,3 duong lugng), rt qua dém, NaOH (2M trong H>O, 25 ml), rt 24
gio
(d)-2 1 V.a (15,3 g/1 duong luong), EtOH (80 ml), NaOH (2,5 dwong luong),
H>0 (40 ml), rt qua dém
(-3 12 V.a (120 g/1 duong luong), MeOH (1400 ml), NaOH (5,96 duong
luong), H20 (58,54 duwong luong), rt qua dém
(d)-4 7 V.a (2,15 g/1 duong lugng), EtOH 30 ml), NaOH(2M trong H>0, 2,5
duong lugng), 45°C 2,5 gid
(d)-5 19 NaOH (10% trong H20, 3 duong luong), rt, V.a (724 g/1 duong

luong), 1 gid 95°C
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YEU CAU BAO HO

1. Quy trinh diéu ché hop chit pyrazol c6 cong thirc V, hodc mubi, cht ddng

phan lap thé, tautome hozc N-oxit clia né:

RZ

R R’
~I
REH>—N, _
R® N

R (V)

bao gdm budc déng vong hop chét carbonyl chura no & vi trf 0, duge

thé hydrazon c6 cong thirc IV

RZ
R%%_ 0
—N R?
R5 H\N /
R? Iv)

bing cach cho né phan tmg véi chat phan tmg chira nhém R,

trong do

R! duoc chon tir H, halogen, CN, NO», Ci-Cio-alkyl, C2-Cio-alkenyl,
Cz-Cio-alkynyl, trong d6 cac nguyén tir C chua dugc thé, c6 thé duogc halogen
hdéa méot phﬁn hoac hoan toan hoac co thé duoc thé béng 1, 2 hoac 3 ph?i_n tr
thé giéng nhau hozic khéc nhau R¥;

OR?, SR2, C(Y)ORS, S(O)mRY, S(O)mY'RY, NR°Rf, C(Y)NRER", heter-
oxyclyl, hetaryl, C3-Cro-xycloalkyl, C3-Cio-xycloalkenyl va aryl, trong d6 cac
géc vong co thé chua dugc thé hoic c6 thé dugc thé bang 1, 2, 3, 4, hodc 5
phén tir thé giéng nhau hodc khac nhau dugc chon tir cac gbc RY va R¥;

R2 duoc chon tir H, Ci-Cio-alkyl, Ca-Cio-alkenyl, Cz-Cio-alkynyl,
trong d6 cac nguyeén tir C ¢ thé chua dugc thé, c6 thé duge halogen hoa mot
phén hozc hoan toan hodc c6 thé duoc thé bang 1, 2 hodc 3 phan ti thé gidng

nhau hodc khac nhau R¥;
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C(Y)OR®, C(Y)NRERP, heteroxyclyl, hetaryl, C3-Cio-xycloalkyl, Cs-
Cro-xycloalkenyl va aryl, trong d6 cac gbc vong c6 thé chua dugc thé hodc c6
thé duoc thé bang 1, 2, 3, 4, hoic 5 phﬁn tir thé giéng nhau hodc khac nhau

duoc chon tir cac goe RY va R¥; va

R3 duoc chon tir H, halogen, CN, NO2, C;-Cio-alkyl, C2-Cio-alkenyl,
C»-Co-alkynyl, trong d6 cac nguyén tir C ¢6 thé chua dugc thé, c6 thé duge
halogen héa mot phﬁn hodic hoan toan hodc cé thé duoc thé bang 1, 2 hosc 3

phan tir thé gidng nhau hodc khic nhau R;

OR?, SR?, C(Y)ORS, S(O)mRY, S(O)mY'RY, NRCR!, C(Y)NRER",
heteroxyclyl, hetaryl, C3-Cio-xycloalkyl, C3-Cio-xycloalkenyl, va aryl, trong
d6 cac gbc vong co thé chua duoc thé hodc c6 thé dugc thé bang 1, 2, 3, 4,
hodc 5 phﬁn ttr thé gibng nhau hodc khac nhau dugc chon tir cac géc RY va
R¥;

va trong do

R* va R3 doc 1ap véi nhau duge chon tir H, NO2, C1-Cio-alkyl, C2-Cio-
alkenyl, C»-Cio-alkynyl, trong d6 cac nguyén tix C c6 thé chua duoc thé, c6
thé dugc halogen héa mot phén hosc hoan toan hodc c6 thé dugc thé bang 1,

2 hodc 3 phan tir thé gidng nhau hoic khéc nhau R;

C1-Cio-haloalkyl, Ci-Cs-alkoxy-Ci-Cio-alkyl, trong dé cac nguyén tir
C ¢6 thé chua dugc thé, hodc duoc thé mot phﬁn hodc hoan toan bing céac

phn tir thé gidng nhau hodc khac nhau RY;

C(Y)OR?, C(Y)NRER", C(Y)NRNR®R, Ci-Cs-alkylen-OR?, Ci-Cs-
alkylen-CN, C;-Cs-alkylen-C(Y)OR®, Ci-Cs-alkylen-NR°R, Ci-Cs-alkylen-
C(Y)NRER?, Ci-Cs-alkylen-S(O)mRY, Ci-Cs-alkylen-S(O)mNRCRY, Ci-Cs-
alkylen-NR'INR°RY,

heteroxyclyl, C3-Cio-xycloalkyl, Cs-Cio-xycloalkenyl, hetaryl, aryl,
heteroxyclyl-Ci-Cs-alkyl, C3-Cio-xycloalkyl-Ci-Cs-alkyl, C3-Cio-xycloal-
kenyl-C1-Cs-alkyl, hetaryl-Ci-Cs-alkyl, aryl-Ci-Cs-alkyl, trong d6 cac gbe
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Vbngcéthéchuaduqcthéhoéccéthéduqcthébéng1,2,3,4,ho@:5ph§n
ttr thé gidng nhau hoic khac nhau RY;

cac nhom —D-E, trong d6

D 1a lién két truc tiép, Ci-Ce-alkylen, C2-Ce-alkenylen, hodc Co-Ce-
alkynylen, cac mach cacbon nay ¢6 thé duoc thé mot phan hozc hoan toan
bang R", va

E 14 vong cacbon hodc di vong khong thom c6 tir 3 d&én 12 canh, c6
thé chira 1, 2, 3, ho#ic 4 nguyén tir khac loai duwoc chon tir N-R!, O, va S, trong
d6 S c6 thé dugc oxy hoa, vong cacbon hodc di vong nay co thé dugc thé mét
phan hoic hoan toan bang RY;

va

cac nhom —A-SOp-G, trong d6

A 13 Ci-Cs-alkylen, Cr-Ce-alkenylen va Ca-Cs-alkynylen, trong do
cac nguyén ti C co thé chua duge thé, hodc dugc thé mot phan hozc hoan
toan bang RP, va

G 1a Ci-Cs-haloalkyl hodic C3-Ce-xycloalkyl ma c6 thé dugc halogen
héa;

hodc

R* va R cung v6i nguyén tir cacbon ma ching gén vao tao thanh vong
cacbon hoc di vong khéng thom ¢6 tir 3 dn 12 canh, di vong ndy c6 thé chira
1, 2, 3, 4, hoidc 5 nguyén tit khac loai duoc chon tit N-RL O, va S, trong d6 S
c6 thé dugc oxy hda, va vong cacbon hodc di vong nay ¢ thé dugc thé mot
phén hoic hoan toan bang RJ;

va trong do

R® duoc chon tir H, CN, C;-Ce-floalkyl, Ci-Ce-alkyl, Ca-Cs-alkenyl,
Cz-Ce-alkynyl, C3-Cs-xycloalkyl, C3-Cs-xycloalkyl-Ci-Cz-alkyl, C3-Ce-xy-
cloalkenyl, C3-Ce-xycloalkenyl-Ci-Ca-alkyl, heteroxyclyl, heteroxyclyl-Ci-

-113-



29453

Cz-alkyl, aryl, aryl-Ci-Csz-alkyl, hetaryl, hetaryl-C;-Cz-alkyl, trong d6 céc
mach cacbon hodc céc géc vong co thé chua duge thé, duoc thé mot ph?m

hodc hoan toan bing cac phan tir thé gibng nhau hozc khac nhau R;
OR?, SR? NR°Rf, va
cac nhom cé cong thirc chung (i):

Y Y

-
e

R

®

va trong do

R?, R® ddc 14p véi nhau duge chon tir H, Ci-Cy-alkyl, Ci-Cy-haloalkyl,
C3-Ce-xycloalkyl, Cs3-Ce-xycloalkylmetyl, C;-Cs-haloxycloalkyl, Cs3-Ce-
xycloalkenyl, Cs-Cs-xycloalkenylmetyl, Cs3-Ce¢-haloxycloalkenyl, Cz-Cs-
alkenyl, C»-Cs-haloalkenyl, Cz-Cs-alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl,
heteroxyclyl, heteroxyclyl-Ci-Cs-alkyl, aryl, hetaryl, aryl-Ci-Cs-alkyl va
hetaryl-C1-Cs-alkyl, trong d6 cac gbc vong c6 thé chua duoc thé hoic co thé
dugc thé bang 1, 2, 3, 4 hodc 5 phén ttr thé, doc 1ap véi nhau, dugce chon tir
halogen, CN, C(O)NH2, NOa, C1-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy va
Ci-Cs-haloalkoxy;

Re duoc chon tir H, C1-Cio-alkyl, C1-Cio-haloalkyl, C3-Cio-xycloalkyl,
Cs3-Cio-xycloalkylmetyl, C3-Cio-haloxycloalkyl, C3-Ce-xycloalkenyl, C3-Ce-
xycloalkenylmetyl, C3-Ces-haloxycloalkenyl, Ca-Cio-alkenyl, Cz-Cio-halo-
alkenyl, C,-Cs-alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, hetero-
xyclyl-Ci-Cs-alkyl, aryl, hetaryl, aryl-Ci-Cs-alkyl va hetaryl-Ci-Cs-alkyl,
trong d6 vong trong sau gbc néu sau cling c6 thé chua duoc thé hodc c6 thé
duoc thé br?mg 1,2, 3,4 hodc 5 phén tt thé, doc 18p véi nhau, dugc chon tur
halogen, CN, C(O)NHz, NO2, Ci-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy va
C1-Cs-haloalkoxy; hodc
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R® cing véinhém C(Y)O tao thanh mudi [C(Y)OI'NR4" [C(Y)OIMa*
hodc [C(Y)O]aMea?*, trong d6 M, 1a kim loai kidm va Mea 12 kim loai kiém
thd, va trong d6 cac phan tir thé R & nguyén tir nito doc 14p v6i nhau dugce

chon tir H, Ci-Cio-alkyl, phenyl va phenyl-Ci-Cs-alkyl;

R¢ duoc chon tir Ci-Cs-alkoxy, Ci-Cs-alkyl, C1-Cs-haloalkyl, C3-Ce-
xycloalkyl, Cs3-Cg-xycloalkylmetyl, Cs-Ce-haloxycloalkyl, Cs3-Cg-xyclo-
alkenyl, Cs3-Cs-xycloalkenylmetyl, C3-Cs-haloxycloalkenyl, C»-Cs-alkenyl,
C»-Cs-haloalkenyl, Cz-Cs-alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl,
heteroxyclyl-Ci-Cs-alkyl, aryl, hetaryl, aryl-Ci-Cs-alkyl va hetaryl-Ci-Cs-
alkyl, trong d6 céc gbc vong co thé chua duogc thé hodic ¢6 thé dugc thé bang
1, 2, 3, 4, hodc 5 phén tix thé d6c 14p v6i nhau duge chon tir halogen, CN,
C(O)NH2, NO», C;-Cs-alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy va Ci-Cs-haloal-

koxy;

R, Rf @oc 1ap vé6i nhau duogc chon tir H, C1-Ca-alkyl, Ci-Cs-haloalkyl,
Cs-Ce-xycloalkyl, Cs-Cs-xycloalkylmetyl, Cs-Cs-haloxycloalkyl, C3-Ces-xy-
cloalkenyl, ~Cs-Cs-xycloalkenylmetyl, ~Cs-Ce-haloxycloalkenyl, —C»-Cs-
alkenyl, C>-Cs-haloalkenyl, C2>-Cs-alkynyl, C1-Cs-alkoxy-Ci-Cs-alkyl, Ci-Ca-
alkylcarbonyl, Ci-Cs-haloalkylcarbonyl, Ci-Cs-alkylsulfonyl, Ci-Cs-halo-
alkylsulfonyl, heteroxyclyl, heteroxyclyl-Ci-Cs-alkyl, heteroxyclylcarbonyl,
heteroxyclyl-Ci-Cs-sulfonyl, aryl, arylcarbonyl, arylsulfonyl, hetaryl,
hetarylcarbonyl, hetarylsulfonyl, aryl-Ci-Cs-alkyl va hetaryl-Ci-Cs-alkyl,
trong do6 cac géc vong cé thé chua dugc thé hodc c6 thé dugc thé bang 1, 2,
3, 4, hoac 5 phén ter thé, doc 1ap vé6i nhau, duge chon tir halogen, CN,
C(O)NHa, NO», C1-Cs-alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy va C1-Cs-haloal-
koxy; hodc

Re va Rf cuing v6i nguyén tr N ma ching lién két v6i tao thanh di vong
no hodc chua no cé 5 hodc 6 canh, ma c6 thé dugc thé bang nguyén ti khac
loai khac dugc chon tir O, S va N lam nguyén tir thanh phan vong va trong d6

dj vong nay c6 thé chua dugc thé hozc c6 thé duge thé bang 1, 2, 3, 4, hogc 5
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phﬁn tir thé ddc 14p véi nhau duge chon tir halogen, CN, C(O)NHa, NO2, Ci-
Cs-alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy va Ci-Cs-haloalkoxy;

Re, R! doc 18p v6i nhau duogc chon tix H, C1-Cy-alkyl, C1-Cs-haloalkyl,
C3-Ce-xycloalkyl, Cs-Cs-haloxycloalkyl, C3-Ce-xycloalkenyl, Cs-Ce-halo-
xycloalkenyl, C-Cs-alkenyl, Ci-Cs-haloalkenyl, Cz-Cs-alkynyl, Ci-Ca-
alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-Ci1-Cs-alkyl, aryl, hetaryl,
aryl-Ci-Cs-alkyl va hetaryl-Ci-Cq-alkyl, trong d6 cac gbc vong c6 thé chua
duoc thé hoic ¢6 thé duoc thé b%mg 1,2, 3,4, hodc 5 phﬁn ttr thé ddc 1ap véi
nhau dugc chon tir halogen, CN, C(O)NH2, NOa, C1-Cy-alkyl, C1-Cs-haloal-
kyl, Ci-Cs-alkoxy va Ci1-Cs-haloalkoxy;

Ri dugc chon tir H, Ci-Cs-alkyl, Ci-Cs-haloalkyl, C3-Ce-xycloalkyl,
C3-Ce-xycloalkylmetyl, Cs-Cs-haloxycloalkyl, Cs-Ce-xycloalkenyl, Cs3-Cs-
xycloalkenylmetyl, Cs3-Cs-haloxycloalkenyl, Cz-Cs-alkenyl, Cz-Cs-haloal-
kenyl, C,-Cs-alkynyl, C;-Cs-alkoxy-Ci-Cs-alkyl, aryl, va aryl-Ci-Cs-alkyl,
trong d6 vong aryl c6 thé chua dugc thé hodc ¢o thé dugc thé béng 1,2,3,4,
hoac 5 phﬁn ttr thé doc 18p voi nhau duogc chon tir halogen, CN, C(O)NHo,
NO,, C1-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy va Ci-Cas-haloalkoxy;

R/ 1a halogen, OH, CN, C(O)NH2, NO, C1-Cio-alkyl, Ci-Cio-haloal-
kyl, Ci-Cio-alkoxy, Ci1-Cio-haloalkoxy, bénzyloxy, S(0O)mRY, C3-Cs-xycloal-
kyl, hodc di vong co tur 3 dén 6 canh, c6 thé chira 1 hodc 2 nguyén tir khac
loai dugc chon tir N-RL, O, va S, trong d6 S c6 thé dugc oxy héa, cac nhém R
chua dugc thé hoic duoc thé mot phén hoéac hoan toan b%lng R™ va trong 4o
hai nhém R dugc ndi véi ciing nguyén tir vong hodc cac nguyén tir vong lién
ké c6 thé cling nhau tao thanh vong cacbon hodc di vong c6 tir 3 dén 6 canh
di vong nay cé thé chira 1 hodc 2 nguyén tir khéc loai duge chon tir N-R, O,
va S, trong d6 S co thé dugc oxy héa, cac vong nay co th& duoc thé mot phan

ho#c hoan toan bang cac goc R™;

Rk 13 H, C;-Cs-alkyl, Ci-Cs-haloalkyl, hodc Cs-Ce-xycloalkyl, vong

nay c6 thé dugc thd mot phin hoic hoan toan bang R}
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R! 14 H, halogen, Ci-Cs-alkyl, C1-Cs-haloalkyl, C1-Cs-alkylcarbonyl,
hoidc C1-Cs-alkoxycarbonyl;

R™ 13 halogen, OH, CN, C(O)NHa, NO», Ci-Cs-alkyl, C1-Cs-haloalkyl,
C3-Cs-xycloalkyl, C1-Cs-alkoxy, Ci-Cs-haloalkoxy, hodic S(O)mR;

R™ 14 halogen, CN, C(Y)OR®, C(O)NHz, NO», C;-Cz-alkyl, Ci-Cs-
haloalkyl, C:-Cs-alkenyl, C»2-Cg-alkynyl, C3-Ce-xycloalkyl, Cs-Ce-xyclo-
alkenyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, C1-Cs-alkoxy-Ci-Cs-alkyl, Ci-Cs-
alkyliden, hodc S(O)mR®, hai nhém lién k& R® cling véi céc nguyén tr ma
chung lién két véi c6 thé tao thanh vong cacbon hoidc di vong c6 tir 3 dén 8
canh, c6 thé chtra 1, 2, 3, hodc 4 nguyén tir khac loai duge chon tir N-R!, O,
va S, trong d6 S ¢6 thé duoc oxy héa, cac gbe R" vong ndy cb thé duogc thé
bang halogen, R°, ho#ic R};

R 1a H, Ci-Cy4-alkyl, Ci-Cs-haloalkyl, C3-Cs-xycloalkyl, hodc Ci-Cs-
alkoxy;

RP 14 halogen, CN, C(O)NH2, NO>, C1-C»-alkyl, C;-Cz-haloalkyl, Cs-
Ce-xycloalkyl, Ci-Cs-alkoxy, hodc Ci1-Cz-haloalkoxy, hodc hai nhém RP ¢6
thé cuing nhau tao thanh vong cacbon hodc di vong ¢6 tir 3 dén 6 canh, di vong
nay chira 1 hodc 2 nguyén tir khic loai duge chon tir N-R!, O, va S, trong d6
S ¢6 thé dugc oxy héa, vong cacbon hodc di vong nay chua duge thé hoic
dugc thé mot phan hodc hoan toan béi cic nhém RY;

R 1a halogen, CN, C(O)NHa, NOz, C1-Cs-alkyl, C1-C4-haloalkyl, Cs-
Ce-xycloalkyl, Ci-Cs-alkoxy, hodc Ci1-Cs-haloalkoxy;

R’ va R® doc 1ap v6i nhau dugc chon tir R, hodc®!, va NRERM,;

Re'1a Ci-Cyo-alkyl, Ci-Cio-haloalkyl, Cs-Cio-xycloalkyl, C3-Cio-
xycloalkylmetyl, C3-Cio-haloxycloalkyl, Cs;-Ce-xycloalkenyl, C3-Ce-xyclo-
alkenylmetyl, C3-Cg-haloxycloalkenyl, C2-Cio-alkenyl, C2-Cio-haloalkenyl,
C»-Cs-alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-Ci-Ca-
alkyl, aryl, hetaryl, aryl-Ci-Cs-alkyl hogc hetaryl-Ci-Cs-alkyl, trong d6 vong
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trong sdu gbc néu sau cing c6 thé chua dugc thé hoic c6 thé duoc thé bang
1, 2, 3, 4 hoac phén ttr thé, doc 14p véi nhau, duge chon tir halogen, CN,
C(O)NH2, NO3, Ci-Cy-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy hodc Ci-Cs-
haloalkoxy;

R' 1a H hodc R

R* 14 halogen, CN, C(Y)OR®, C(Y)NRER?, NO,, Ci-Cs-alkyl, Ci-Cs-
haloalkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, S(O)mRY, S(O)mNR°Rf, C;-Cs-
alkylen-NHC(O)OR®, Ci-Cio-alkylcarbonyl, Ci-Cs-haloalkylcarbonyl, Ci-
Cs-alkoxycarbonyl, Ci-Cs-haloalkoxycarbonyl, C3-Cs-xycloalkyl, heteroxy-
clyl ¢6 tir 5 dén 7 canh, hetaryl c6 5 hoic 6 canh, aryl, C3-Cgs-xycloalkoxy,
heteroxyclyloxy c6 tir 3 dn 6 canh, hodc aryloxy, trong d6 céc gbc vong cb
thé chua duoc thé hodc c6 thé dugc thé béng 1,2,3,4,hoac 5 géc RY; va

RY duoc chon tir halogen, CN, C(Y)OR®, C(Y)NRER", NO,, C;-Cs-
alkyl, Ci-Cs-haloalkyl, Ci-C4-alkoxy, Ci-Cs-haloalkoxy, benzyloxymetyl,
S(O)mRY, S(O)mNRCRf, C;-Cs-alkylcarbonyl, C1-Cs-haloalkylcarbonyl, Ci-
Cs-alkoxycarbonyl, Ci-Cs-haloalkoxycarbonyl, C3-Cs-xycloalkyl, C3-Ce-ha-
loxycloalkyl, C»-Cs-alkenyl, Cz-Cs-haloalkenyl, C>-Cs-alkynyl va C;-Cs-
alkoxy-C1-Cs-alkyl;

va trong d6

Y 1aOhoicS;

Y! 140, S, hoic N-R!%;

R!21a H, Ci-Cio-alkyl, C3-Ci2-xycloalkyl, aryl, hodc hetaryl; va

m bang 0, 1 hoic 2.
2. Quy trinh theo diém 1, trong dé:

R! 13 H, halogen, CN, NO2, C1-Cio-alkyl, ma c6 thé chua dugc thé, c6
thé duoc halogen héa mot phﬁn hodc hoan toan, hodc c6 thé duoc thé bang 1,

2, hodc 3 phan tir thé giéng nhau hodc khéc nhau R¥, C(Y)OR®, S(O)mRY,
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S(O)mY'RY, C3-Ciz-xycloalkyl, aryl, hodc hetaryl, trong d6 cac gbc vong ¢
thé chua dugc thé hodc co6 thé duge thé bé‘mg 1, 2, 3, 4, hoac 5 phﬁn tir thé

giong nhau ho#c khic nhau dugc chon tir cac goc RY va R,

trong d6 R® 1a H, C1-Cs-alkyl hodc aryl-Ci-Cs-alkyl, hodc trong d6 R°
cing v6i nhém C(Y)O tao thanh mudi [C(Y)OINH4", [C(Y)O]'M." hoidc
[C(Y)O]¥sMes?*, trong d6 M, 1a kim loai kiém va Mea 12 kim loai kiém thé;

trong d6 R¢ 14 C1-Cs-alkyl, C3-Cs-xycloalkyl, aryl, hodc hetaryl;
trong d6 Y 12 O; va

trong d6 Y' 1a O hodc NR'2, trong d6 R!? 12 C1-Cy-alkyl, C3-Cs-xyclo-
alkyl, aryl, ho#c hetaryl,;

va trong d6 tot hon 13
R! 1aCN, C(Y)OR¢,
trong d6 Y 1a O, va R° 1a C;-Cys-alkyl hodc benzyl.
3. Quy trinh theo diém 1 hoic 2, trong d6:

R? 1a Ci-Cio-alkyl, ma cé thé chua dugc thé, c6 thé duoc halogen héa
mot phﬁn hoac hoan toan, hodc cé thé dugc thé béng 1, 2 hoac 3 ph?m ttr thé

gidng nhau hoic khac nhau R¥,

C3-Ciz-xycloalkyl, aryl, hodc hetaryl, trong dé cac gbc vong c6 thé
chua duoc thé hodc c6 thé dugce thé bang 1, 2, 3, 4, hoic 5 phan tir thé gidng
nhau ho#c khac nhau dugc chon tir cac gbc RY va R¥;

va trong d6 t6t hon 1a

R? 1a C;-Cs-alkyl, ma cé thé chua dugc thé, hodc c6 thé duge halogen
héa mot phan hodc hoan toan.

4. Quy trinh theo diém bét ky trong s§ cac diém tir 1 dén 3, trong d6:
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R3 1a H, Ci-Cio-alkyl, ma c6 thé chua dugc thé, c6 thé duoc halogen
héa mdt phén hoac hoan toan, hodc co thé duoc thé bé“mg 1, 2 hodc 3 phén t
thé gibng nhau hosc khic nhau R¥,

Cs-Crz-xycloalkyl, aryl, hoac hetaryl, trong d6 céac gbc vong c6 thé
chua dugc thé hodc c6 thé dugc thé b%mg 1,2,3,4,hodac 5 phz‘?m ttr thé giéng
nhau hodc khac nhau dugc chon tir céc gbc RY va R

va trong d6 t6t hon 13

R3 1aH.

5. Quy trinh theo didm bt ky trong s6 cac diém tir 1 dén 4, trong d6 R? va R®
13 khéc nhau.
6. Quy trinh theo diém bat ky trong s6 céc diém tir 1 dén 5, trong d6:

R* dugc chon tir Ci-Cio-alkyl, ma cé thé chua dugc thé, c6 thé duoc
halogen héa mot phﬁn hoac hoan toan, hodc cd thé duge thé bang 1, 2 hoic 3
phn tir thé giéng nhau hozc khac nhau R¥, va

C3-Cro-xycloalkyl, ma c6 thé chua duge thé hodc c6 thé duogc thé
bing 1, 2, 3, 4, hodc 5 phan tir thé giéng nhau hogic khac nhau RY; va

R> duoc chon tir Ci-Cio-alkyl, ma co thé chua dugc thé, c6 thé duoc
halogen h6a mot phﬁn hoac hoan toan, hodc cd thé dugc thé bang 1, 2 hoic 3
phén tir thé gidng nhau hoic khac nhau R¥, va

C3-Cro-xycloalkyl, ma c6 thé chua dugc thé hoic c6 thé dugce thé
bang 1, 2, 3, 4, hodc 5 phan tir thé gidng nhau hodc khéc nhau RY;

va trong d6 t6t hon 13

R* duoc chon tir C1-Cs-alkyl, ma c6 thé chua dugc thé, c6 thé duoc
halogen héa mot ph?m hodc hoan toan, hodc co thé duoc thé bang 1 hoic 2
phrfm ttr thé giéng nhau hoic khéac nhau R¥, trong d6 R* dugc chon tir CN va
C(O)NHz, va
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Cs3-Cs-xycloalkyl, ma c6 thé chua duogc thé hoic cé thé duoc thé
bing 1, 2, hodc 3 phan tir thé gidng nhau hozc khac nhau RY, trong d6 RY dugc
chon tir halogen, CN va C(O)NHz; va

R’ dugc chon tir Ci-Cy-alkyl, ma cé thé chua dugc thé, c6 thé dugc
halogen héa mdt phan hosc hoan toan, hodc c6 thé dugc thé bang 1 hoic 2
phén tir thé gidng nhau hodc khac nhau R¥, trong d6 R* dugc chon tir CN va
C(O)NHa, va

C3-Ce-xycloalkyl, ma c6 thé chua dugc thé hodc c6 thé duogc thé
bang 1, 2 hoic 3 phan tir thé gidng nhau hozic khic nhau RY, trong d6 RY dugc
chon tir halogen, CN va C(O)NHoz;

7. Quy trinh theo diém bat ky trong sé cac diém tir 1 dén 6, trong d6 chat phan
g chtra nhém R® 1a:

(i) tAc nhan khir, trong d6 R® 13 H,

(i) chét phan tmg kim loai hitu co, trong d6 R® dugc chon tir Ci-Ce-
floalkyl, Ci-Ce-alkyl, Ca-Cs-alkenyl, Ca-Cs-alkynyl, C3-Ce-xycloalkyl, Cs-
Cs-xycloalkyl-Ci-Cz-alkyl, C3-Cg-xycloalkenyl, Cs-Ce-xycloalkenyl-Ci-Co-
alkyl, heteroxyclyl, heteroxyclyl-Ci-Cz-alkyl, aryl, aryl-Ci-Cz-alkyl, hetaryl,
hetaryl-Ci-Cz-alkyl, trong d6 cac mach cacbon hodc cac gbc vong c6 thé chua
duoc thé, dugc thé mot phan hozic hoan toan bang cac phan tir thé giéng nhau
hodc khac nhau R, hodc

(iii) chét phan ting 4i nhan c6 cong thitc H-R®, My"R® hodc 2Mea” R
, trong d6 M, 1a kim loai kiém va Mz 12 kim loai kiém thd, va trong d6 R®
dugc chon tir CN, ho#c?, SR, NR°RE, va cac nhém c6 cong thirc chung (i)

Y Y
A
RV &

trong d6 R24R°,RE, RF, R® va R 14 nhu dugc dinh nghia trén day;

va trong do6 tac nhan khr (i) t6t hon 13 duge chon tir
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(ia) chét cho hydrua dang ion dugc chon tir nhém bao gdm hydrua phiic
hop cia bo va nhom,

(ib) chét cho hydrua dang khéng ion dugc chon tir nhém bao gbm di-
hydro, ma dic biét tbt hon 14 duoc sir dung két hop véi chat xtc téc kim loai,
este Hantzsch, 1,4-dihydrobenzol, isopropanol, axit formic, va amoni format,
va

(ic) chét cho electron, duge st dung két hop vdi proton, trong d6 céac
electron dugc cho bdi catot hodc kim loai dugce chon tir Li, Na, K, Mg, Zn,
Fe, va Al;

va trong d6 chét phan tmg kim loai hitu co (ii) t6t hon 14 bao gbém Li,
Mg, Cu, Zn, Si, Mn, hoéc In lam kim loai, va dic bi€t t8t hon 1 trimetyl(tri-
flometyl)silan;

va trong d6 cht phan tmg 4i nhén (iii) tt hon 14 dugc chon tir natri

Xyanua, kali xyanua va hydroxyanua.

8. Quy trinh theo diém bét ky trong sd céc diém tir 1 dén 7, trong d6:
Ré dugc chon tir H, CN, va Ci-C»-floalkyl;
va trong d6 t6t hon 13
R® 1a H.

9. Quy trinh theo diém bét ky trong s cac diém tir 1 dén 8, con bao gdbm bude
didu ché hop chat carbonyl chua no & vi tri a,p duoc thé hydrazon c6 cong

thue IV

R2
R* O
—N R
R5 HN %
R®  (IV)

bang cach cho hop chét carbonyl chura no & vi trf a,f3 c6 cong thirc III

-122-



RZ
© 1
R
X /
R (II)

phan ting véi hop chét hydrazon c6 cong thirc I

R4
=N
R®  NH (11)

trong do

X 14 nhém roi chuyén

va RL, R2, R3, R* va R’ 1a nhu dugc x4c dinh trong cac diém tir 1 dén 7.
10. Quy trinh theo diém 9, trong d6:

X 1a halogen, OH, Ci-Cio-alkoxy, C3-Cio-xycloalkoxy, C1-Cio-alkyl-
C(0)0-, C1-Cio-alkyl-S(0)20-, Ci-Cio-haloalkyl-S(0)20-, phenyl-S(0)20-,
tolyl-S(0)20-, (Ci-Cio-alkyloxy)>2P(0)O-, Ci-Cio-alkylthio, C3-Cio-xycloal-
kylthio, Ci-Cio-alkyl-C(O)S-, NHa, Ci-Cio-alkylamino, Ci-Cio-dialkylamino,
morpholino, N-metylpiperazino hodc aza-Cs-Cio-xycloalkyl;

va trong d6 tot hon 13

X 12 halogen, Ci-Cs-alkoxy, Ci-Cs-dialkylamino, morpholino, N-
metylpiperazino hodc aza-Cs-Cs-xycloalkyl.

11. Quy trinh theo diém 9 hodc 10, con bao gdm bude didu ché hop chét

hydrazon c6 cong thirc 1T

R4
=N

R®  NHp (IT)
béng cach cho hop chét carbonyl c6 cong thire I

R4
=0
R® M
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phan ting v&i hydrazin hosic mudi cia né,
trong d6 R* va R’ 1a nhu duoc xé4c dinh trong diém 1, 6 va 7.

12. Quy trinh theo diém bat ky trong s6 cac diém tir 1 dén 11, trong d6 hop
chét c6 cong thirc V 13 hop chét ¢ cong thitc Va hoic Vb

R2 (0] R2
R* R4 CN
RO %_ N>i')1\ OR® RE %_ N)j
R® N R3 (Va) R® N R3 (Vb)

va trong d6 quy trinh ndy con bao gdm budc chuyén héa hop chit c¢6

cdng thirc Va hodc Vb thanh hop chét ¢ cong thitc Ve

R2 0]
R4
R6 ->—N ~ OH
5 N
R N R3 (VC)

trong d6 R, R3, R4, R va RS 13 nhu duge x4c dinh trong diém 1, 3 dén
7va9;va
trong d6 R® trong cong thitc Va 1a C;-Cy-alkyl hodc aryl-Ci-Cs-alkyl.

13. Quy trinh theo theo diém bt ky trong s6 cac diém tir 1 dén 11 hozc 12,
trong d6 quy trinh ndy con bao gdm budc chuyén hoa hop chét cé cong thirc

Ve thanh hop chét ¢6 cong thirc VI

R2 (0]

R4 S X1
e
R® N

R (VD)

trong d6 X' 1a nhém roi chuyén, ma tét hon 13 dugc chon tir halogen,
Ni, p-nitrophenoxy, va pentaflophenoxy, va dic biét t6t hon 14 clo, va trong

d6 R2, R3, R4, RS va RE 1a nhu dugc x4c dinh trong diém 1,3 d¢én 7 va 9.

14. Quy trinh theo diém 13, trong d6 quy trinh ndy con bao gdbm budc chuyén
héa hop chét c6 cong thitc VI thanh hop chét c¢6 cong thire VIII
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RPZ
P1
RZ OR = ILiJ
R4 N N
6
N
RR?_ N 3R1N RP3
R (VIII)

bing cach cho hop chét c6 cong thiic VI phan tmg véi hop chét c6 cong
thirc VII

RPZ

P1
R | \l;j
H\N N

RIN RP3 (VID)

trong d6 R2, R3, R4, RS va R 1a nhu duoc xé4c dinh trong diém 1, 3 dén

7 va 9, va trong do
U 1aN hoic CRY,;

RP1 RP2 RP3 va RY ddc 14p véi nhau dugce chon tir H, halogen, C1-Ca-
alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy, C1-Cs-haloalkoxy, Ci-Cs-alkylthio, Ci-
Cs-haloalkylthio, Ci-Cs-alkylsulfinyl, Ci-Cs-haloalkylsulfinyl, Ci-Cs-alkyl-
sulfonyl, Ci-Cs-haloalkylsulfonyl, C3-Ce¢-xycloalkyl, Cs;-Cg¢-haloxycloalkyl,
C»-Cys-alkenyl, C>-Cs-haloalkenyl, C2-Cs-alkynyl va C1-Cs-alkoxy-Ci-Cs-al-
kyl; va

R™1a H, CN, Ci-Cio-alkyl, Ci-Cio-haloalkyl, C3-Cio-xycloalkyl, Cs-
Cio-haloxycloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, Ca2-Cio-alkenyl, C2-Cio-halo-
alkenyl, C2-Cio-alkynyl, C3-Cio-haloalkynyl, Ci-Cs-alkylen-CN, OR?, Ci-Cs-
alkylen-OR?, C(Y)R®, Ci-Cs-alkylen-C(Y)R®, C(Y)ORS, C;-Cs-alkylen-
C(Y)OR®, S(O)RY, NReRf, C;-Cs-alkylen-NR°Rf, C(Y)NReR", C;-Cs-al-
kylen-C(Y)NRER!, S(O)mNReRf, C(Y)NRINR®R!, C;-Cs-alkylen-S(O):RY,
Ci-Cs-alkylen-S(O)mNRCRf, Ci-Cs-alkylen-C(Y)NRINR®R, aryl, heteroxy-
clyl, hetaryl, aryl-C;-Cs-alkyl, C3-Cio-xycloalkyl-Ci-Cs-alkyl, heteroxyclyl-
C1-Cs-alkyl ho#c hetaryl-C1-Cs-alkyl, trong d6 cac gbc vong c6 thé chua dugc

-125-



29453

thé hodc c6 thé duge thé béng 1,2, 3,4, hodc 5 phén tr thé giéng nhau hoac

khéc nhau duoc chon tir cac gbe RY va R*.
15. Quy trinh theo diém 14, trong dé:
U laN hoac CH;
RP1 RPZ RP3 13 H; va
R™1a H, C1-Cz-alkyl hodc C;-Cz-alkoxy-Ci-Cs-alkyl.

16. Hop chét c6 cong thitc Va hodc mudi, chit ddng phan lap thé, tautome

hodc N-oxit ciia nd

RZ (0]

R* ~ c
RO %-N OR
RS NT

R? (Va)

trong do

R2 13 CH3, R3 1a H, R* 1a CH(CHs)2, R3 1a CH3 va R® 1a H; hodc

R?1a CHs, R3 1a H, R* 14 CHFCH3, R 1a CH3 va R 1a H; hodc

R2 13 CH3, R3 1a H, R* 12 1-CN-cC3Hs, R3 1a CH3 va R® 13 H; hodc

R21a CHs, R3 1aH, R* 14 1-C(O)NH-cC3Hs, R 1a CH3 vaR® 1a H; hoac

R2 13 CH3, R; 13 H, R* va R® cling nhau 1a CH,CH>CF,CH2CHa, va RS
la H;

va trong do

R® 1a Ci-Cs-alkyl hodc aryl-Ci-Cs-alkyl, hodc trong d6 R° cung véi
nhém C(O)O tao thanh mubi [C(O)O]NR4", [C(O)O]Ma" hodc [C(O)O]
VaMea®", trong d6 Ma 1a kim loai kidm va M, 12 kim loai kiém thé; va trong
d6 céc phan tir thé R & nguyén tir nito ddc 1ap véi nhau duge chon tir H, Ci-
Cio-alkyl, phenyl va phenyl-C;-Cg-alkyl;

hoac
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hop chit c6 cong thirc Vb hozic mudi, chat dong phan 1ap thé, tautome

hodc N-oxit ctia né

trong do

R?1a CH3, R3 1a H, R* 1a CH(CH3)2, R3 1a CH3 va R® 12 H; hodic

R21a CHs, R3 1a H, R* 1a CHFCH3, R’ 1a CH3 va RS 1a H; hoac

R2 13 CH3, R3 1a H, R* 12 1-CN-cC3Hs, R® 1a CH3 va R® 1a H; hodc
R21a CH3, R3 1a H, R*1a 1-C(O)NH2-cC3Hs, R® 1a CH; va R 1a H; hodc

R?1a CH3, R; 1a H, R* va R ciing nhau 13 CH,CH>CF2,CH,CHa, va RS
la H.

17. Hop chét c6 cong thirc Vc hodc mudi, chit ddng phan 14p thé, tautome

hodc N-oxit cuia nd

R2 (0]

R4
R6$—N ~ OH
RS N7

R? (Vo)
trong do
R2 13 CH3, R3 12 H, R* 1a CH(CH3)2, R® 1a CH3 va R® 13 H; hodc
R2 13 CH3, R;3 1a H, R* 1a CHFCHj3, R3 1a CH3 va R 1a H; hodc
R21a CH3, R; 13 H, R* 1a 1-CN-cC3Hs, R3 13 CH3 va R 1a H; hodc
R21a CHs, R3 14 H, R*1a 1-C(O)NH2-cC3Ha, R® 1a CH; va R 1a H; hodc

R2?1a CH3, R; 1a H, R* va R3 cing nhau 13 CH2CH2CF2CH2CHy, va R®
la H.
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