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Linh vic k§ thuit dwoc dé cap

Sang ché nay dé cap dén phurong phap mai dé tdng hop axit 5-bromo-2-(3-cloro-
pyridin-2-yl)-2H-pyrazol-3-carboxylic. Hop chit dugc diéu ché bang phuong phap dugc
boc 16 trong ban md ta nay hiru dung dé diéu ché cac hop chét anthranilamit nhét dinh
ma dugc quan tam lam chét diét con trung, chéng han nhu, vi du nhu, chét diét con trung

chlorantraniliprol va cyantraniliprol.
Tinh trang ky thuit ciia sang ché

Quy trinh thong thuong dé san xuit axit 5-bromo-2-(3-cloro-pyridin-2-y1)-2H-
pyrazol-3-carboxylic 12 d6i twong ciia mot vai vin dé quan tAm trong cong nghiép, ching
han nhu kha ning xtr Iy, sw nguy hai d6i v6i mdi truong, chi phi cao, kha ning phan tng

ctia chét phan tmg, va thiét bi chuyén dung can thiét.

Sang ché dé xudt phuong phap méi hitu dung dé didu ché axit 5-bromo-2-(3-
cloro-pyridin-2-y1)-2H-pyrazol-3-carboxylic va din xuat ctia nd. Cac loi ich ciia phuong
phap theo sang ché so vdi cac phuong phap trude day 14 rat nhiéu va bao gdm nang suét
chung dugc cai thién, chi phi giam, nhu cAu tach dung moi tron 1an duoc loai bo, rac
thai giam, do phirc tap hoat dong duoc don gian héa, va mdi nguy hiém quy trinh dugc
lam giam.

Phuong phap duge boc 16 tao ra ning suit chung bang khoang 50% v&i céc chét

phan (mg c6 sin trén thi trudng va duge xir ly dé dang.
Ban chit ky thuit ciia sing ché

Theo mot khia canh, sang ché d& xut phuwong phap diéu ché hop chit c6 Cong
thirc VI, trong dé
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Rs Re
\
N' \ R1o
=
R, Re

Rg (Cong thirc VI)
mdi trong s6 Rs — Ryo doc 1ap dugc chon tir hydro va halogen; va
Rz 1a axit hitu co, phuong phép nay

I) tao thanh hon hgp c6 chira

A) hop chét c¢6 Cong thitc V, trong d6

Rs Re
/o
R12/EN/<
R1o
N‘ X
/
R7 R
Rs (Cong thirc V)

mdi trong s6 Rs — Ryo doc 1ap duoc chon tir hydro va halogen;
Ri2 dugce chon tir ete, este, va nitril; va

trong d6 hop chit c6 Cong thirc V dugce diéu ché theo phuong phap

bao gdm céc bude
i) tao thanh hén hop cé chtra

a) hop chét c6 Cong thire 111, trong d6
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Rs Re
/o \
Ry N y
R1o
N‘ \

/
R, Ro

Rg (Cong thire IIT)

mdi trong s6 R4 — Rig doc 14p duge chon tir
hydro va halogen; va trong do6 it nhit 1a mét

trong s6 Ra, Rs, va Re 13 hydro;
b) dung mdi thir nhét;
¢) dung mdi tht hai;
d) hop chét c6 chira kim loai; va
e) tiy y chit phu gia; va
ii) cho hdn hgp nay phan tng; va
B) hydroxit kim loai; va
II) cho hén hop nay phan tng.

Theo mdt khia canh, sang ché dé xuit phuong phéap diéu ché hop chit c6 Céng

thirc V, trong dé
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Rs Re
/N
Ri2 N/
ém
N| X
/
Ry Rg
Rg (Céng thirc V)

moi trong sd Rs — Rio doc 1ap duoc chon tir hydro va halogen; va

Cu

Ri2 dugc chor
I) tao thanh hdn hop c6 chira
A) hop chit c6 Cong thire ITI, trong do

Rs Rs

Re (Cong thuc IIT)
R4 1a halogen; va

mdi trong s Rs — Ryo doc 1ap duogc chon tir hydro va

halogen;
B) dung méi tht nhét;
C) dung moi thir hai;

D) hop chét c6 chia kim loai; va
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E) tiy v chét phu gia; va
II) cho hdn hop niy phan tng.
Theo mdt khia canh, sang ché dé xuit hop chit c6 Cong thirc V, trong d6

Rs Rs

I\
Ryz N/
R1o
N‘ X
/
Ry ' Ro
Re (Cong thue V)

Rs1a hydro;

mdi trong s6 Rs va Ryo ddc lap 1a halogen;

mdi trong s6 R7— Ry ddc 18p dugc chon tir hydro va halogen; va
Rz 12 nitril.

Theo mot khia canh, sang ché d& xuit phuong phap didu ché hop chét c6 Cong
thire 111, trong d6

Rs Re
/N
R4 N y
Rqo
N‘ X

/
R7 Rg

Re (Céng thirc I1T)

mbi trong s6 R4 — Rio doc 1ap duge chon tir hydro va halogen; va
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trong d6 it nhat 1 mot trong s6 Ra, Rs, va Re 14 hydro, phwong phap nay bao gdm cic

budce
I) tao thanh hén hop c6 chira

A) hop chét c¢6 Cong thire II, trong d6

N

H (Cong thure IT)
mdi trong sb Ry, Rs, va Rg doc 1ap duoc chon tr hydro va halogen;
trong d6 it nhit 1a mot trong sé R4, Rs, va Re 12 hydro; va

trong d6 hop chét c6 Cong thire IT duge didu ché theo phuwong phép

bao gdm céc budc
i) tao thanh hon hop c6 chira

a) hop chit c6 Cong thirc I, trong d6

ﬁ (Cong thuce I)
mdi trong sb Ry, Ra, va Rs doc lap 1a halogen;
b) tiy y chét phan Gmg khir halogen;
c) tac nhan kht; va
d) dung mdi; va
ii) cho hdn hop nay phan ng;

B) hop chét c6 Cong thire IV, trong d6
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R7 N R (Cong thirc IV)
mdi trong s6 R7 —Ry1 doc 1ap dugce chon tir hydro va halogen;
C) dung moi;
D) bazo vo co; va
E) tiy ¥ chit phu gia; va
II) cho hén hop nay phan tng.

Theo mot khia canh, sang ché dé xudt phuong phap didu ché hop chét c6 Céng
thtc I1, trong do

N
H (Cong thac 1)
mdi trong s6 Ru, Rs, va Rg doc lap duge chon tir hydro va halogen; va

trong d6 it nhat 1a mot trong sé Ra, Rs, va Re 12 hydro, phuong phap nay bao gbdm

cac budce
I) tao thanh hén hgp c6 chira

A) hop chit c6 Cong thire I, trong d6

N
H (Cong thuc I)

mdi trong sd Ry, Ry, va R3 doc 1ap 1a halogen; va
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trong d6 hop chéat c6 Cong thire I dugc diéu ché theo phuong

phap bao gbém céc budc
i) tao thanh hon hop c6 chira
a) pyrazol hodc din xuét pyrazol;
b) chét phan tng halogen héa;
¢) nudc;
d) tuy y dung moi; va
e) tuy y bazo vd co; va
ii) cho hdn hop nay phan ting;
B) tiy ¥ chit phan tmg khir halogen;
C) tac nhan khir; va
D) dung moi; va
II) cho hdn hop nay phan tGng.

Theo mdt khia canh, sang ché d& xuit phuong phap didu ché hop chat c6 Cong
thirc VI, trong do

Re (Céng thirc VI)
mdi trong s6 Rs — Rio doc 1ap duge chon tir hydro va halogen; va
Ry3 12 axit hitu co, phuong phap nay bao gém cac budc

I) tao thanh hon hop c6 chtra
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A) hop chat c6 Cong thirc V, trong d6

Rg (Cong thirc V)
moi trong s6 Rs — Ry d6c 1ap duge chon tir hydro va halogen;
Ri2 duogc chon tir ete, este, va nitril; va

trong d6 hop chét c6 Cong thirc V duge diéu ché theo phwrong phap

bao gdm céc budc
i) tao thanh hon hgp c6 chira

a) hop chét c6 Cong thirc III, trong d6

(Cong thac I10)

mdi trong sb R4 — Ryo doc 1ap duoc chon tur
hydro va halogen; va trong d6 it nhat 1a mot

trong s6 Ra, Rs, va Re 13 hydro;

b) chit phan ing xyanua;
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¢) dung moi;
d) hop chat c6 chira kim loai; va
e) tiy v chit phu gia; va
ii) cho hdn hop nay phan ng; va
B) axit; va
II) cho hon hgp niy phan tmg.

Theo mot khia canh, séng ché d& xut phuong phéap diéu ché hop chét c6 Cong
thitc V, trong do

R

—

R12/4

i

mdi trong s6 Rs — Rig doc 1ap dugc chon tir hydro va halogen; va

5 Re
N/
\N
N/
AN Rio
' =
Rg
Rg

(Cong thic V)
Ri2 dugce chon tur ete, este, va nitril, phuong phép nay bao gém cac budc

I) tao thanh hdn hop c6 chtra

A) hop chit c6 Cong thire III, trong d6

10



53860 11/56

Rs Rg
/A
Ry N y
R1o
Nl X
/
Re (Cong thire 11I)

R4 1a halogen; va
mdi trong s Rs — Ryo ddc 1ap duoc chon tir hydro va
halogen;

B) chit phan ng Xyanua;

C) dung moi;

D) hop chét c6 chtra kim loai; va

E) tiy v chét phu gia; va

IT) cho hén hop nay phan tng.

Theo mot khia canh, sdng ché dé xuét phuong phap diéu ché hop chét c6 Cong
thuc II-A, trong do

M (Cong thuce II-A)
M duoc chon tir kim loai kiém va kim loai kiém thé;
mdi trong sd Ry, Rs, va Rg doc 14p dugc chon tir hydro va halogen; va

trong do it nhit 1a mot trong sd Ra, Rs, va Re 14 hydro, phuong phép nay bao gdm

cac budc

11
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I) tao thanh hon hop c6 chira

A) hop chit c6 Cong thire I, trong d6

N
H (Cong thure I)
mdi trong s6 Ri, Ra, va R3 doc 1ap 13 halogen; va

trong d6 hop chét c6 Cong thirc I duge diéu ché theo phuong

phép bao gdm céc budec
i) tao thanh hdn hop c6 chira
a) pyrazol hodc dan xudt pyrazol;
b) chét phan tng halogen hoa;
¢) nudc;
d) tuy ¥y dung moi; va
e) tuy y bazo vo co; va
ii) cho hdn hgp nay phan tng;
B) tiy y chit phan Gng khir halogen;
C) tac nhan khtr; va
D) dung moi; va
II) cho hdn hop nay phan tng.

Theo mot khia canh, sang ché d& xudt hop chét c6 Cong thtrc IT-A, trong d6

M (Cong thtce I1-A)

12
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M duge chon tir kim loai kiém va kim loai kiém thé;
mdi trong s& Ry, Rs, va Rg doc 18p duoc chon tir hydro va halogen; va
trong do it nhét 12 mét trong s6 R4, Rs, vaRg 12 hydro.

M6 ta chi tiét sing ché

Nhu ding trong ban mé ta nay, cac thuat ngir "chua", "c6 chua", "gdm", "bao
2dm", "c6", "dic trung bdi" hodc bién thé khac bat ky cia chung, dugc du dinh bao ham
su bao gdm khong loai trlr, ¢ giéi han bat ky duoc chi ra rd rang. Vi du nhu, hop phan,
hdn hop, quy trinh hodc phuong phap ma c6 chira danh sach ciia cac phan tir khong nht
thiét chi giéi han & cac phan tir d6 ma c6 thé bao gdm cac phan tir khac khong duge liét

ké 13 rang hodc vén thudc vé hop phan, hdn hop, quy trinh hodc phuong phap nay.

Cum tir chuyén tiép "gbm c6" khong bao gém phan tir, budc, hodc thanh phan
bét ky khong duoc chi ra. Néu trong yéu ciu bao ho, thut ngit nay lam cho yéu cau bao
ho khong bao gdm cic nguyén lidu khong phai 1a cac nguyén liéu duoc chi ra ngoai trir
céc tap chét da két hop tir diu véi chung. Khi cum tir "gdm c6" xuét hién trong ménh dé
ctia phan than ctia yéu cau bao hd, chir khong phai 1a ngay sau phan m¢ dau, né chi gidi
han phin tir néu trong ménh dé do; cac phan tir khac khong bi loai trir khoi toan bd yéu

cau bao ho.

Cum tir chuyén tiép "vé co ban gdm ¢6" duge st dung dé xac dinh hop phan hoic
phuong phap ma bao gém nguyén liéu, budce, dAu hiéu, thanh phﬁn, hoic phén tr, ngoai
nhiing gi dugc boc 10 trong tai licu, véi diéu kién 1a cac nguyén li¢u, budc, d4u hiéu,
thanh phan, hodc phan tir bd sung nay khong anh hudng thiét yéu dén (cac) dic diém co
ban va méi cia sang ché duoc yéu cdu bao ho. Thuét ngit "vé co ban gdm ¢6" c¢6 nghia

trung gian gitta "cd chra" va "gdm cd".

Khi sdng ché hodc phan ctia n6 dugce xéac dinh bang thuat nglt mé ching han nhu
"c6 chira,” dé dang hiéu duoc rang (trir khi c6 chi dan khac) viéc md ta nay can dugc
hiéu 1a cling md ta sang ché nay bang cach st dung cac thuat ngtt "vé co ban gom co"

hoac "gom co6.”

Ngoai ra, trir khi dugc chi dinh rd rang 1a nguoc lai, "hodc" dung dé chi hodic bao
gém va khong dung dé chi hoac loai trr. Vi du, diéu kién A hoidc B dugc thoa méan bai

mot trong cc didu bat ky sau ddy: A 1a ding (hodc c6 mit) va B 1a sai (hodc khong c6

13
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mit), A 1a sai (hodc khong ¢6 mat) va B 1a ding (hodc c6é mat), vaca A vaB déu dung

(hodc c6 mit).

Ngoai ra, cac mao tir bat dinh ("a" va "an") dimg truée phén tir hodc thanh phin
theo sang ché dugc du dinh 13 khong 1am gi6i han sb luong truong hop (tic 13, sé 1an
xuét hién) ctia phén t hodc thanh phén nay. Do dé.cac mao tir ("a" hodc "an") cén dugc
hiéu 14 bao gém mdt hodc it nhat mot, va dang tur sb it cua yéu t8 ho#ic thanh phén cling

bao gom s6 nhi€u trir khi con s6 nay c6 nghia rd rang 1a so it.

Nhu dung trong ban mo ta nay, thuit ngt “khoang” c¢6 nghia la cdng hodc trur
10% cua gia tri.

Thuét ngr "halogen", mdt minh hodc trong cic tir két hop ching han nhu
"haloalkyl!", bao gém flo, clo, brom hodc iot. Ngoai ra, khi dung trong cac tix két hop
ching han nhu "haloalkyl", alkyl nay c6 thé dugc thé mot phin hodc toan bd bang céc

nguyén ttr halogen ma c6 thé gibng nhau hoic khac nhau.

Khi nhém chtra phén tir thé ma c6 thé 12 hydro, vi du nhu R, thi khi phan tir thé

nay 1a hydro, nhan ra rang né twong duong vi viéc nnom nay khong duoc thé.

Thuat nglt "bazo hitu co" bao gom, nhung khong gidi han &, hop chat amin (vi
du nhu, amin bac mdt, bac hai va bac ba), di vong bao gém di vong chtra nito, va amoni

hydroxit.

Thuét ngft "bazo v co” bao gém, nhung khong giGi han &, hgp chat vo co c6 kha
nang phan Gng vai, hoac lam trung hoa, axit dé tao thanh mudi, ching han nhu, vi du
nhu, mudi kim loai cua hydroxit, carbonat, bicarbonat va phosphat.

Thuat ngit "chit phan ung halogen hoa" bao gém, nhung khong gidi han 6,
halogen va hop chit vo co, chéng han nhu, vi du nhu, brom, NBS, va 1,3-dibromo-5,5-
dimetylhylhydantoin.

Thuat ngtt "chit xtic tic chuyén pha" bao gdm hop chat ma lam thuan l¢i cho su
di chuyén cua chat phan tng tir pha nay sang pha khac khi phan tmg xay ra. Sy xtic tic
chuyén pha dung dé chi su ting téc clia phan tng khi bd sung chét xuc tac chuyén pha.

Thuét ngit "este" bao gdm, nhung khong gidi han &, nhém chirc ¢6 chira lién két

este (C(=0)-0-). Theo mot sb khia canh, nhém chirc ¢6 chira lién két este 1a alkyl (hodc

14
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xycloalkyl) c6 tir mot dén tdm nguyén ti cacbon, nhu metyl, etyl, 1 -propyl, 2-propyl, 1
-butyl, 1-metylheptyl (meptyl), v.v..

Thuat ngit "ete" bao gdm, nhung khong gidi han &, nhém chtic ¢ chira lién Kkét

ete (C-O-C).
Thuét ngir "nitril" bao gdm, nhung khong gi¢i han &, nhém chitc ¢6 chira lién két

nitril (-C=N).

Thuét ngit "axit carboxylic" bao gdm, nhung khdng gi6i han &, nhém chiic ¢6

chira lién két axit carboxylic (C(=0)-OH).

Thuét ngtr "axit hitu co" bao gom, nhung khong gidi han &, nhém chirc ma mang

lai tinh axit va gom cé cac nguyén tir dugc chon tir cacbon, nito, oxy, va hydro.

Céc hop chit nhét dinh theo sang ché ¢6 thé ton tai dudi dang mdt hodc nhiéu
ddng phan lap thé. Cac ddng phén lap thé khac nhau bao gébm ddng phan d6i anh, dong
phan khong dbi quang, déng phan atropisomer va dong phan hinh hoc. Ngudi c6 trinh
do trung binh trong linh vuc hidu 8 ring mot ddng phén 1ap thé c6 thé co hoat tinh hon
va/hodc c6 thé thé hién tac dung c6 loi khi duge 1am giadu twong quan véi (cac) dong
phén 14p thé khac hoic khi tach khoéi (cac) dong phan 1ap thé khac. Ngoai ra, ngudi c6
trinh do trung binh trong linh vuc biét 1am thé nao dé tach, lam giau, va/hoic didu ché

chon loc cac déng phén lap thé nay.
Céc phuong 4n cuia sang ché nay bao gdm:

Phuong 4n 1. Phuong phap diéu ché hop chit c6 Cong thirc VI, trong d6

Rs Rs
/o \
Ris N/
R1o
N' \
/
R, Rg
Re (Cong thirc VI)

15
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moi trong sd Rs — Rio ddc 1ap duoc chon tir hydro va halogen; va
Ru3 14 axit hitu co, phuong phap nay bao gdm céc budc
I) tao thanh hén hop c6 chira

A) hop chit c6 Cong thirc V, trong d6

Rs Rg
/N
Ri2 N/
R1o
N \
|
/
R7 Rg
Rg (Cong thirc V)

mdi trong s6 Rs — Rig doc 1ap duroc chon tir hydro va halogen;
Ri2 dugce chon tir ete, este, va nitril; va

trong d6 hop chéit ¢6 Cong thire V duge diéu ché theo phuong phap

bao gdm cac budc
i) tao thanh hdn hop c6 chira

a) hop chét c6 Cong thire ITI, trong d6

Rs Re
/o
Ry N/
R1o
N \
P
R7 RQ
Rs (Coéng thtrc I11)

16
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mdi trong s R4 — Ryo doc lap duge chon tir
hydro va halogen; va trong d6 it nhat 13 mot
trong s Ry, Rs, va Rg 12 hydro;
b) dung mdi thir nhét;
c) dung mdi thir hai;
d) hop chét ¢6 chira kim loai; va
e) tiy ¥ chét phu gia; va
ii) cho hdn hop nay phan tmg; va
B) hydroxit kim loai; va
nay phan tng.

Phuong an 2. Phuong phap theo phuong an 1, trong dé hydroxit kim loai duoc

chon tir hydroxit kiém, hydroxit kim loai kiém thd, va su két hop cia ching.

Phuong 4n 3. Phwong phép theo phwong 4an 2, trong d6 hydroxit kiém dwogc chon
tu lithi hydroxit, natri hydroxit, va kali hydroxit.

Phuong an 4. Phuong phéap theo phuong an 2, trong d6 hydroxit kim loai kiém
thd dugc chon tir canxi hydroxit va bari hydroxit.

Phuong an 5. Phuong phap theo phuong an 1, trong d6 budc II) cua phuong phép
nay 1a cho hdn hop nay phan (mg xay ra & nhiét do phan tng nidm trong khoang tir
khoang 0 °C dén khoang 90 °C.

Phuong an 6. Phuong phap theo phuong an 1, trong dé hop chét c¢6 chira kim loai
duoc chon tir chét phan img Grignard, va hop chét chira lithi.

Phuong 4n 7. Phuong phép theo phuwong 4n 6, trong d6 chat phan tmg Grignard
duoc chon tr MeMgCl, iPrMgCl, iPrMgBr, EtMgCl, va su két hop ctia ching.

Phuong an 8. Phuong phap theo phuong én 7, trong do chét phan tng Grignard
la iPrMgBr.

Phuong 4n 9. Phuong phap theo phuong 4n 6, trong d6 hop chét chua lithi 1a
nBuli.

17
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Phuong an 10. Phuong phap theo phuong én 1, trong d6 dung moi thir nhét dugc
chon tir THF, toluen, 1,4-dioxan, Me-THF, va su két hop cta chung.

Phuong 4n 11. Phuong phép theo phuong an 10, trong d6 dung moi thir nhét 13
THEF.

Phuong 4n 12. Phuong phéap theo phuong an 1, trong d6 dung moi thir hai dugc

chon tr dimetyl carbonat, N,N-dimetyaxetamit, va su két hop cta ching.

Phuong 4n 13. Phuong phap theo phuong an 12, trong d6 dung moi thir hai 1a

dimetyl carbonat.

Phuong an 14. Phuong phap theo phuong an 1, trong d6 budc ii) cua phuong

phap nay 1a cho hdn hop nay phan tng xay ra & nhiét dd phan timg nim trong khoang tir

3A 1.1

khoang 0 °C dén khoang 60 °C.

Phuong an 15. Phuong phép theo phuong an 14, trong d6 budec ii) cua phuong
phép nay 1a cho hon hgp niy phan tng x4y ra & nhiét do phan tmg nim trong khoang tir
khoang 0 °C dén khoang 30 °C.

Phuong 4n 16. Phuong phap theo phuong an 1, trong d6 mdi R4, Rs, va Re cuia
Cong thtre I doc 1ap 1a hydro.

Phuong 4n 17. Phuwong phép theo phuong 4n 1, trong d6 hop chat c6 Cong thirc

III dugc diéu ché theo phuong phap bao gdm céc bude
I) tao thanh hon hop c6 chira

A) hop chét c6 Cong thire IT, trong d6

N
H (Cong thuce II)

mdi trong sb R4, Rs, va Rg doc lap dugc chon tir hydro va halogen;

va
trong do6 it nhét 12 mot trong s6 R4, Rs, vaRg 12 hydro;

B) hop chét c6 Cong thire IV, trong d6
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Rg
Rs Ri1o
\
/
R7 N R (Cong thire IV)

modi trong sb Ry — Ry doc 1ap dugc chon tir hydro va halogen;
C) dung moi;
D) bazo vo co; va
E) tuy y chit phu gia; va
I1) cho hdn hop nay phan tng.

Phuong 4n 18. Phuong phap theo phuong an 17, trong d6 bazo vo co dugce chon
tir natri hydroxit dang bot, kali hydroxit dang bdt, kali carbonat, natri carbonat, kali

phosphat, natri metoxit dang bot, kali t-butoxit dang bot, va su Kkét hop cda chung.

Phuong an 19. Phuong phap theo phuong 4n 17, trong d6 dung mdi dugce chon
tu toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon, NMP,
sulfolan, triglyme, diglyme va su két hop ctia chting.

Phuong 4n 20. Phuong phép theo phuong an 17, trong d6 chét phu gia dugc chon

tir kali iodua, chit xtc tac chuyén pha, va su két hop cia ching.

Phuong 4n 21. Phuong phap theo phuong an 17, trong d6 chét xtc tac chuyén
pha duoc chon tir butyl amoni clorua, tetra butyl amoni bromua, aliquat-336, 18-crown-

6, va su két hop cua ching.

Phuong 4an 22. Phuong phép theo phuong an 17, trong d6 budc II) cua phuong
phap nay la cho hdn hop nay phéan Gng x4y ra ¢ nhiét do phan ung nam trong khoang

tir khoang 140 °C dén khoang 200 °C.

Phuong 4n 23. Phuong phap theo phuong an 17, trong d6 hop chét c6 Cong thirc

II duoc diéu ché theo phwong phéap bao gdm céc budce
I) tao thanh hdn hop c6 chtra

A) hop chét c6 Cong thirc I, trong do
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m (Cong thtrc I)
mdi trong s6 Ry, Ra, va Rs doc 14p 1a halogen;
B) tuy ¥ chat phan tng khir halogen;
C) tac nhan khir; va
D) dung moi; va
II) cho hén hop nay phan tng.

Phuong an 24. Phuong phap theo phuong an 23, trong d6 dung méi dugc

tr axit axetic, nudc, toluen, p-diclorobenzen, N,N-dimetylformamit, N,N

dimetylaxetamit, sulfolan, N-metyl-2-pyrolidon (NMP), va su két hop cua ching.

Phuong an 25. Phuong phéap theo phuong én 23, trong d6 tc nhan khir duge chon
tir natri sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri

sulfat, va su két hop cila chung.

Phuong 4n 26. Phuong phap theo phuong an 23, trong d6 chit phan tng khir
halogen duoc chon tir natri iodua, iot, kali iodua, tetra-n-butyl amoni iodua, va su Kkét

hop cta ching.

Phuong an 27. Phuong phap theo phuong an 23, trong d6 budc II) ciia phuong
phép nay 1a cho hdn hop nay phan tng xay ra & nhiét do phan ing nim trong khoang tir
khoang 100 °C dén khoang 180 °C.

‘Phuong 4n 28. Phuong phap theo phuong an 23, trong d6 hgp chat c6 Cong thirc

I duoc diéu ché theo phuong phap bao gdm céc bude
I) tao thanh hon hop c6 chita
A) pyrazol hodc dan xuét pyrazol;
B) chét phan tng halogen hoéa;
C) nudc; va

D) tay y dung moi; va
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E) tuy y bazo vo co; va

II) cho hdn hop nay phan Gng.

21/56

Phuong an 29. Phuong phép theo phuong an 28, trong do chét phan ting halogen

hda c6 chtra

A) chét phan ing duoc chon tir hydro bromua, brom, N-bromosucxinimit, 1,3-

dibromo-3,5-dimetylhylhydantoin, natri bromua, kali bromua, va su két hop cia

ching; va

B) tuy y hydro peroxit.

Phuong an 30. Phuong phap theo phuong 4n 28, trong d6 bazo vo co duge chon

tir natri hydroxit dang bdt, dung dich natri hydroxit, natri axetat dang bot, va su két hop

cua chung.

Phuong an 31. Phuong phap theo phuong an 28, trong d6 budc II) ciia phuong

phép nay 1 cho hdn hop nay phan tmg xay ra & nhiét d6 phan ting nim trong khoang tir

khoang 0 °C dén khoang 70 °C.

Phuong 4n 32. Phuong phap diéu ché hop chét c6 Cong thiic V, trong d6

Rs Rg
Y
Rz N/
Rio
Nl X
/
Ry Rg
Rs (Cong thirc V)

mdi trong s& Rs — Ryp doc 1ap duoce chon tir hydro va halogen; va
Ri2 dugce chon tir ete, este, va nitril, phuong phép nay bao gém cac budc
I) tao thanh hon hop c6 chira

A) hop chét c¢6 Cong thirc 111, trong d6
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Rs Re
/o \
R, N/
R1o
N \
/
R7 R
Re  (Cong thirc ITI)

R4 1a halogen; va
mbi trong s6 Rs — Rip @
halogen;

B) dung moéi thir nhét;

C) dung moéi thi hai;

D) hop chat ¢ chtra kim loai; va

E) tiy y chét phu gia; va

II) cho hdn hop nay phan tng.

Phuong an 33. Phuong phap theo phuong én 32, trong d6 hop chét c6 chira kim
loai dugc chon tir chit phan tng Grignard va hop chét chia lithi.

Phuong 4n 34. Phuong phép theo phuong an 33, trong d6 chét phan tng Grignard
dugc chon tr MeMgCl, iPrMgCl, iPrMgBr, EtMgCl, va su két hop cda ching.

Phuong an 35. Phuong phap theo phuong an 34, trong dé chét phan ting Grignard
la iPrMgBr.

Phuong an 36. Phuong phéap theo phuong an 33, trong d6 hop chét chira lithi 13
nBuLi.

Phuong an 37. Phuong phép theo phuong an 32, trong d6 dung moi thir nhét duoc
chon tir THF, toluen, 1,4-dioxan, Me-THF, va su két Lop cua chung.
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Phuong 4an 38. Phuong phap theo phuong an 37, trong d6 dung moi thir nhét 13
THF.

Phuong an 39. Phuong phap theo phuong an 32, trong d6 dung mdi thir hai dugc
chon tir dimetyl carbonat, N,N-dimetyaxetamit, va su Kkét hop cta chung.
Phuong an 40. Phuong phap theo phuong an 39, trong d6 dung moi thir hai 1a

dimetyl carbonat.

Phuong an 41. Phuong phap theo phuong 4n 32, trong d6 budce II) cua phuong
phap nay 13 cho hdn hgp nay phan {mg xay ra & nhiét do phan tng nam trong khoang tir
khoang 0 °C dén khoang 60 °C.

Phuong an 42. Phuong phap theo phuong én 41, trong d6 buéce II) cua phuong
phép nay 1a cho hdn hop nay phan (g x4y ra & nhi¢t do phan Gng ndm trong khoang tir
khoang 0 °C dén khoang 30 °C.

Phuong 4n 43. Phuong phap theo phuong 4n 32, trong d6 mdi Ra, Rs, va Re clia
Cong thire I doc 14p 1a hydro.

Phuong an 44. Hop chit c6 Cong thic V, trong d6

Rs Rs
/o \
Riz N/
R1o
N’ X
/
R7 R
Re (Cong thic V)

Rs1a hydro;

mdi trong sd Rg va Ryo doc 1ap 1a halogen;

mdi trong sd R7 — Ro doc 1ap dugc chon tir hydro va halogen; va
Ry I nitril.

Phuong 4n 45. Hop chét theo phuong 4n 44, trong d6 hop chét nay 14
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H Br
\
Nc/z_;<N
N
N‘ \ Cl
G
H H

H

Phuong 4n 46. Phuong phap diéu ché hop chét c6 Cong thie I, trong d6

Rs Rg
/o \
R, N/
R1o
N \
/
R7 Ro
Re (Cong thirc IIT)

mdi trong s& Ry — Ry doc 1ap dugc chon tir hydro va halogen; va

trong do6 it nhit 1a mot trong sé Ra, Rs, va Re 1 hydro, phuong phép nay bao gdm cac

budce
I) tao thanh hon hop c6 chira

A) hop chét c6 Cong thuc II, trong dé

N
H (Cong thure II)

mdi trong sb Ru, Rs, va Rg doc 1ap duoc chon tir hydro va halogen;
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trong do it nhAt 13 mot trong sb R4, Rs, va Rg 12 hydro; va

trong d6 hop chéit ¢6 Cong thie IT dugc didu ché theo phuong phéap

bao gbm cac budc
i) tao thanh hdon hop c6 chira

a) hop chét c6 Cong thirc I, trong d6

u (Cong thuc I)
mdi trong s6 Ri, Ra, va Rs ddc 1ap 12 halogen;
b) tuy y chét phan tng khir halogen;
¢) tac nhan khtr; va
d) dung moi; va
ii) cho hdn hop nay phan tng;

B) hop chit c6 Cong thirc IV, trong do6

Ry N Ri1 (Cong thic IV)
mdi trong s6 R7 — Ry1 doc 1ap dugc chon tir hydro va halogen;
C) dung moi;
D) bazo vo co; va
E) tiy y chét phu gia; va

II) cho hdn hop nay phan tng.
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Phuong 4n 47. Phuong phap theo phuong an 46, trong dé bazo vo co dugce chon
tir natri hydroxit dang bot, kali hydroxit dang bdt, kali carbonat, natri carbonat, kali

phosphat, natri metoxit dang bot, kali t-butoxit dang bot, va su két hop cua chung.

Phuong an 48. Phurong phap theo phuong an 46, trong d6 dung moi C) duoc chon
tir toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon, NMP,

sulfolan, diglyme, triglyme va su két hop ctia chiing.

Phuong an 49. Phuong phap theo phuong 4n 46, trong do6 chét phu gia duoc chon

tir kali iodua, chit xuc tac chuyén pha, va su két hop ctia ching.

Phuong 4n 50. Phuong phap theo phuong an 49, trong do chét xuc tac chuyén
pha duoc chon tir butyl amoni clorua, tetra butyl amoni bromua, aliquat-336, 18-crown-

6, va su két hop cda ching.

Phuong an 51. Phuong phap theo phuong an 46, trong d6 budce II) cia phuong
phap nay 1a cho hdn hop nay phan tmg x4y ra ¢ nhiét dé phan ting nim trong khoang tir

khoang 140 °C dén khoang 200 °C.

Phuong an 52. Phuong phép theo phuong 4n 46, trong d6 dung mdi d) dugce chon
tir axit axetic, nudc, toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, va sy két hop
cta chung.

Phuong an 53. Phuong phap theo phuong an 46, trong d6 tdc nhan khit duge chon
tir natri sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri
sulfat, va su két hop cia ching.

Phuong an 54. Phwong phép theo phuong 4n 46, trong d6 chit phan ung khix
halogen duoc chon tir natri iodua, iot, kali iodua, tetra-n-butyl amoni iodua, va su két
hop ctia ching.

Phuong an 55. Phuong phéap theo phuong an 46, trong d6 buéc ii) ciia phuong
phép nay la cho hdn hop nay phan tng xay ra & nhiét do phan tng nim trong khoang tir
khoang 100 °C dén khoang 180 °C.

Phuong an 56. Phuong phap theo phuong an 46, trong d6 hop chét c6 Cong thirc

I dugc diéu ché theo phuong phéap bao gém céc budce

I) tao thanh hon hop c6 chira
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A) pyrazol hodc dan xuét pyrazol;
B) chit phan mg halogen hoa;
C) nudc; va
D) tuy y dung moi; va
E) tuy y bazo vo6 co; va
IT) cho hén hgp nay phan tng.
Phuong an 57. Phuong phap theo phuong an 56, trong do6 chét phan g halogen
hoa c6 chtra
A) chét phan tng dugc chon tir hydro bromua, brom, N-bromosucxinimit, 1,3-

dibromo-5,5-dimetylhylhydantoin, natri bromua, kali bromua, va su két hop cua

chung; va
B) tuy y hydro peroxit.

Phuong an 58. Phuong phap theo phuwong an 56, trong d6 bazo vo co dugc chon
tir natri hydroxit dang bdt, dung dich natri hydroxit, natri axetat dang bdt, va su két hop

cua chung.

Phuong an 59. Phuong phap theo phuong an 56, trong d6 budce II) cia phuong
phép nay 14 cho hon hop nay phan ng xay ra & nhiét. do phan trng nam trong khoang tir
khoang 0 °C dén khoang 70 °C.

Phuong 4n 60. Phuong phap diéu ché hop chét c6 Cong thire 11, trong d6

N
H (Cong thuce II)
mdi trong sb R4, Rs, va Rg doc 1ap dugc chon tir hydro va halogen; va

trong dé it nhat 1a mot trong s Ra, Rs, va Re 12 hydro, phuong phép nay bao gdm

cac budce
I) tao thanh hdn hop c6 chtra

A) hop chit c6 Cong thirc I, trong d6
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N
H (Cong thuc I)
moi trong s6 Ri, Ra, va R; doc 1ap 1a halogen; va

trong d6 hop chét c6 Cong thire I duge diéu ché theo phuong

phép bao gém céc budc
i) tao thanh hon hop c6 chira
a) pyrazol hoic din xuét pyrazol;
b) chit phan Gng halogen hoa;
¢) nudc; va
d) tuy y dung méi; va
e) tuy y bazo vo co; va
ii) cho hén hop nay phan tng;
B) tiy y chat phan tng khir halogen;
C) tac nhan khtr; va
D) dung moi; va
II) cho hdn hop nay phan tng.

Phuong an 61-1. Phuong phap theo phuong an 60, trong dé dung mdi trong d)
dugc chon tir alkan, ete, dung mdi da halogen hoa, este, nudc, va sy két hop cua chiing.
Theo mdt sé phuong 4n, dung mdi da halogen héa dugc chon tr diclorometan, metylen
clorua, tricloroetylen, va su két hop ctia chting. Theo mot s6 phuong an, dung moi este
dugc chon tr butyl axetat, sec-butyl axetat, tert-butyl axetat, va sy két hop cta ching.
Theo mdt sé phuong an, dung moi 1a dung moi ete duge chon tir metyl tert-butyl ete

(MTBE), dietyl ete (Et20), va su két hop cua chiing.

Phuong an 61-11. Phuong phap theo phuong an 60, trong d6 dung moi D) dugc
chon tir axit axetic, nudc, toluen, N,N-dimetylfonnamit, N,N-dimetylaxetamit, va sy két

hop cua ching.
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Phuong 4n 62. Phuong phép theo phu:b’ng an 60, trong do6 tac nhan khir dugce chon
tir natri sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri

sulfat, va su két hop cta chung.

Phuong an 63. Phuong phap theo phuong an 60, trong do chét phan tmg khir
halogen dugc chon tir natri iodua, iot, kali iodua, tetra-n-butyl amoni iodua, va sy Kkét

hop cua ching.

Phuong an 64. Phuong phap theo phuong an 60, trong dé budc II) cua phuong
phép nay 14 cho hdn hop nay phan g xay ra & nhiét do phan Gng nam trong khoang tir
khoang 100 °C dén khoang 180 °C.

Phuong an 65. Phuong phéap theo phuong an 60, trong do chét phan tng halogen
hoa c6 chira .

A) chét phan Gng dugc chon tir hydro bromua, brom, N-bromosucxinimit, 1,3-

dibromo-5,5-dimetylhylhydantoin, natri bromua, kali bromua, va su két hop cua

ching; va

B) tuy y hydro peroxit.

Phuong an 66. Phuong phap theo phuong 4an 60, trong d6 bazo v6 co duge chon

tir natri hydroxit dang bdt, dung dich natri hydroxit, natri axetat dang bot, va su két hop

cta chung.

Phuong an 67. Phuong phap theo phuong an 60, trong d6 budc ii) cua phuong
phéap nay 14 cho hdn hop nay phan tmg xay ra & nhiét do phan ng nam trong khoang tir
khoang 0 °C dén khoang 70 °C.

Phuong 4n 68. Phuong phap diéu ché hop chit c6 Cong thirc VI, trong d6

Rs Rs
Ris N/ §
R
N‘ \ 10
=
Ry Ro
Re (Cong thure VI)
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mdi trong sd Rs — Ry ddc 1ap duoc chon tir hydro va halogen; va
Ry; 12 axit hitu co, phuong phap nay bao gdm céc budc
I) tao thanh hén hop c6 chira

A) hop chit c6 Cong thic V, trong do6

Rs Re
/o
Ri2 N/
R1o
N
|
/
Rg (Céng thic V)

mdi trong sb Rs — Ry doc 1ap duogc chon tir hydro va halogen;
Ri2 dugc chon tir ete, este, va nitril; va

trong d6 hop chét c6 Cong thire V duge didu ché theo phurong phap

bao gdm cac budc
i) tao thanh hdon hop c6 chira

a) hop chét c6 Cong thire 111, trong d6

Rs R
Y
R, N y
R1o
Nl \
/
R, Rg

Rs (Cong thire III)
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mdi trong sb R4 — Ryo ddc lap duoc chon tir
hydro va halogen; va trong do it nhat 13 mét
trong sb R4, Rs, va Rg 12 hydro;

b) chét phéan Uing xyanua;

¢) dung m.6i;

d) hop chét c6 chira kim loai; va

e) tiy y chit phu gia; va

ii) cho hdn hop nay phan tmg; va
B) axit; va
I1) cho hdn hop nay phan tng.

AA Gax Wi

Phuong an 69. Phuong phép theo phuong an 68, trong d6 axit dugc chon tir
H,S04, HC, va su két hop cia ching.

Phuong an 70. Phuong phap theo phuong an 68, trong dé budce II) ctia phuong
phép nay 1a cho hdn hop nay phan ting xay ra & nhiét o phan tng nam trong khoang tir
khoang 50 °C dén khoang 100 °C.

Phuong 4n 71. Phuong phép theo phuong an 68, trong d6 hop chét ¢é chira kim
loai 14 chét xtc tac kim loai chuyén tiép.

Phuong an 72. Phuong phéap theo phuong an 71, trong do chét xuc tac kim loai
chuyén tiép 1a ddng (I) iodua.

Phuong an 73. Phuong phép theo phuong an 68, trong do chét phan tng xyanua
duoc chon tir natri xyanua, ddng(l) xyanua, k&m xyanua, va su két hop ctia chiing.

Phuong an 74. Phuong phéap theo phuong an 73, trong do chét phan @ng xyanua
la natri xyanua.

Phuong an 75. Phuong phép theo phuong an 68, trong d6 dung moi dugc chon
tir N-metyl-2-pyrolidon (NMP), axetonitril, diglyme, triglyme, etylen glycol, propylen
glycol, etanol, isobutanol, va rugu va sulfolan, dimetyl carbonat, N,N-dimetyaxetamit,

va su két hgp cda chung.
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Phuong an 76. Phuong phap theo phuong an 75, trong d6 dung moi la N,N-

dimetyaxetamit hodc diglyme.

Phuong an 77. Phuong phap theo phuong an 68, trong dé budc ii) ciia phuong
phap nay 14 cho hdn hop nay phan Gng xay ra & nhiét do phan tmg nim trong khoang tir

khoang 120 °C dén khoang 150 °C.

Phuong an 78. Phuong phap theo phuong an 77, trong dé budc ii) cua phuong
phép nay 1a cho hdn hop niy phan mg xay ra & nhiét 46 phan tng nim trong khoang tir

khoang 130 °C dén khoang 140 °C.

Phuong an 79. Phuong phép theo phwong 4n 68, trong d6 chat phu gia durgc chon

tir kali iodua, chét xtc tac chuyén pha, va su két hop ctia chung.

Phuong 4n 80. Phuong phéap theo phuong an 79, trong d6 chat phu gia 1a kali

iodua.

Phuong 4n 81. Phuong phap theo phuong 4n 68, trong d6 mdi R4, Rs, va Re clia
Cong thirc IIT doc 1ap 1a hydro.

Phuong 4n 82. Phuong phép theo phuong 4n 68, trong d6 hop chét c6 Céng thirc

III dugc didu ché theo phuong phép bao gdbm cac budc
I) tao thanh hdn hop c6 chira

A) hop chit c6 Cong thie IT, trong d6

N
H (Cong thtrc II)

mdi trong s6 R4, Rs, va Rg doc lap dugc chon tr hydro va halogen;

va
trong do it nhét 1a mot trong s Ry, Rs, va Re 12 hydro;

B) hop chét ¢ Cong thire IV, trong d6
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R N Ri1 (Cong thirc IV)
mdi trong s6 R7 — Ry doc 1ap dugc chon tir hydro va halogen;
C) dung moi;
D) bazo vo co; va
E) tiy vy chat phu gia; va
II) cho hdn hop nay phan tmg.

Phuong an 83. Phuong phap theo phuong én 82, trong d6 bazo vo co dugce chon
tir natri hydroxit dang bot, kali hydroxit dang bot, kali carbonat, kali phosphat, natri

metoxit dang bdt, kali t-butoxit dang bdt, va su két hop cia ching.

Phuong 4n 84. Phuong phap theo phuong 4n 82, trong dé dung moi duge chon
tir toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon, va su Kkét

hop cua ching.

Phuong an 85. Phuong phéap theo phuong an 82, trong dé chét phu gia duoc chon

tir kali iodua, chit xtc tac chuyén pha, va su két hop cta ching.

Phuong an 86. Phuong phap theo phuong 4n 85, trong do chét xtc tac chuyén
pha dugc chon tir butyl amoni clorua, tetra butyl amoni bromua, aliquat-336, 18-crown-

6, va su két hop cia chung.

Phuong an 87. Phuong phép theo phuong an 82, trong d6 budce II) cua phuong
phép nay Ia cho hdn hop nay phan ting xay ra ¢ nhiét d) phan Gng nim trong khoang tir

khoang 140 °C dén khoang 200 °C.

Phuong an 88. Phuong phap theo phuong an 82, trong d6 hop chét co Cong thic

1 duoc didu ché theo phuong phap bao gdm cac budc
I) tao thanh hdn hop c6 chita

A) hop chit c6 Cong thirc I, trong d6
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H (Cong thuc I)
mdi trong $6 Ri, Ry, va R3 doc 1ap 1a halogen;
B) tuy y chét phan tng khir halogen;
C) tac nhan khu; va
D) dung moi; va
II) cho hdn hop nay phan tng.

4on

Phuong an 89. Phuong phap theo phuong an 88, trong d6 dung mdi duge chon
tr axit axetic, nudce, toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, va su két hop

cta chung.

Phuong an 90. Phuong phap theo phuong an 88, trong d6 tdc nhan khur dugce chon
tir natri sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri

sulfat, va su két hop cua ching.

Phuong an 91. Phuong phéap theo phuong an 88, trong do chét phan tung khir
halogen dugc chon tir natri iodua, iot, kali iodua, tetra-n-butyl amoni iodua, va sy két

hop cda chung.

Phuong 4n 92. Phuong phap theo phuong an 88, trong d6 budc II) ciia phuong
phéap nay 1a cho hdn hop nay phan tng x4y ra & nhiét do phan ing nam trong khoang tir

khoang 100 °C dén khoang 180 °C.

Phuong an 93. Phuong phap theo phuong an 88, trong d6 hop chét c6 Cong thire

I duoc didu ché theo phuong phéap bao gdbm cac budc
I) tao thanh hdn hop c6 chira
A) pyrazol hoic dan xuét pyrazol;
B) chit phan ting halogen hoa;
C) nudc; va

D) tuy y dung mdi; va
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E) tuy y bazo vo co; va
II) cho hdn hop nay phan ung.

Phuong an 94. Phuong phép theo phuong an 93, trong d6 chat phan ting halogen
hoéa co6 chira

A) chét phan ung dugc chon tir hydro bromua, brom, N-bromosucxinimit, 1,3-

dibromo-5,5-dimetylhylhydantoin, natri bromua, kali bromua, va sy két hgp cua

ching; va
B) tuy y hydro peroxit.

Phuong 4n 95. Phuong phap theo phuong an 93, trong d6 bazo vo co dugc chon
tir natri hydroxit dang bdt, dung dich natri hydroxit, natri axetat dang bot, va su két hop

cua chung.

Phurong an 95-1. Phuong phap theo phuong an 93, trong d6 dung moi duge chon
tir alkan, ete, dung mdi da halogen hoa, este, nuéc, va sy két hop cua chung. Theo mot
sb phuong an, dung moi da halogen héa dugc chon tir diclorometan, metylen clorua,
tricloroetylen, va su két hop cta chung. Theo mét sé phurong 4n, dung mdi este duge
chon tir butyl axetat, sec-butyl axetat, tert-butyl axetat, va su két th cua chung. Theo
mot s6 phuong an, dung mai 1a dung mdi ete dugce chon tir metyl tert-butyl ete (MTBE),
dietyl ete (Et20), va sy két hop cta ching.

Phuong an 96. Phu(mg phap theo phuong an 93, trong d6 budce II) ciia phuong
phép nay 1a cho hén hop nay phan (mg xay ra & nhiét do phan ing nim trong khoang tir
khoang 0 °C dén khoang 70 °C.

Phuong 4n 97. Phuong phap didu ché hop chit c6 Cong thirc V, trong d6
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Rs R
/A
Ri2 N/
Rig
N‘ \
/
R7 Ro
Rg (Cong thuc V)

mbdi trong s6 Rs — Ry doc 1ap duoc chon tir hydro va halogen; va

N
.

Ri2 dugc chon tir ete, este, va nitril, phuong phap nay bao gém cac budc

I) tao thanh hon hgp c6 chira

A) hop chit c6 Cong thire 111, trong d6

Rs Rs
/o
R, N/
R1O
N’ \
/
Re (Céng thire IIT)

R4 1a halogen; va

mdi trong s& Rs — Ryo doc lap duoc chon tir hydro va

halogen;
B) chét phan tmg xyanua;
C) dung moi;

D) hgp chét ¢6 chira kim loai; va
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E) tiy y chat phu gia; va
I1) cho hén hop niy phan tmg.

Phuong an 98. Phuong phép theo phuong an 97, trong d6 hop chét c6 chtra kim

loai 1a chat xtic tac kim loai chuyén tiép.

Phuong an 99. Phuong phap theo phuong 4n 98, trong do chét xitc tac kim loai
chuyén tiép dugc chon tir dong (I) iodua, dong (I) bromua, ddng (1) oxit, va su két hop

cta ching.

Phuong an 100. Phuong phap theo phuong an 99, trong do chét xtc tac kim loai
chuyén tiép 12 dong (I) iodua.

Phuong 4an 101. Phuong phap theo phuong én 97, trong do chét phan ing xyanua

dwoc chon tir natri xyanua, dong(I) xyanua, k&m xyanua, va su két hop cta chung.

Phuong an 102. Phuong phap theo phuong an 101, trong do chét phan tng

xyanua la natri xyanua.

Phuong an 103. Phuong phap theo phuong an 97, trong d6 dung moi duoc chon
tir N-metyl-2-pyrolidon (NMP), axetonitril, diglyme, triglyme, etylen glycol, propylen
glycol, etanol, isobutanol, va rugu va sulfolan, dimetyl carbonat, N,N-dimetyaxetamit,
va sy két hop cia chung.

Phuong an 104. Phuong phap theo phuong an 103, trong d6 dung moi la N,N-
dimetyaxetamit hodc diglyme.

Phuong 4n 105. Phuong phap theo phuong an 97, trong d6 buéec II) cia phuong
phéap nay la cho hdn hop nay phan ting xay ra & nhiét dd phan tng nam trong khoang tir
khoang 120 °C dén khoang 150 °C.

Phuong 4n 106. Phuong phap theo phuong an 105, trong d6 budc II) cua phuong
phép nay 1a cho hdn hgp nay phan ng xay ra & nhiét do phan Gng nim trong khoang tir
khoang 130 °C dén khoang 140 °C.

Phuong 4n 107. Phuong phéap theo phuong an 97, trong do chét phu gia dugc

chon tir kali iodua, chét xtc tac chuyén pha, va su két hop cda ching.

Phuong an 108. Phuong phép theo phuong an 107, trong do6 chét phu gia 1a kali

iodua.
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Phuong 4n 109. Phuong phép theo phuong 4n 97, trong d6 mdi R4, Rs, va Re clia
Cong thire IIT doc 1ap 1a hydro.

Phuong an 110. Phuong phéap didu ché hop chét c6 Cong thirc II-A, trong d6

M (Cong thac I1-A)
M duoc chon tir kim loai kiém va kim loai kiém tho;
mdi trong s6 R4, Rs, va Rg doc lap duoc chon tir hydro va halogen; va

trong d6 it nhét 12 mot trong s6 Ra, Rs, va Re 14 hydro, phuong phéap nay bao gbm

cac budc
I) tao thanh hén hop c6 chira

A) hop chét c6 Cong thire I, trong d6

N
H (Cong thuc 1)
mdi trong sd R1, Ra, va R3 doc 1ap 1a halogen; va

trong d6 hop chat c6 Cong thirc I dugc didu ché theo phuong

phép bao gém cac buoc
i) tao thanh hon hop ¢6 chtra
a) pyrazol hodc dan xuit pyrazol;
b) chét phan tng halogen hoa;
¢) nudc; va
d) tuy y bazo vo co; va

ii) cho hén hop nay phan tng;
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B) tiy ¥ chit phan tng khir halogen;
C) tac nhan khu; va
D) dung mdi; va

IT) cho hdn hop nay phan tng.

Phuong 4n 111-1. Phurong phap theo phuong 4n 60, trong d6 dung moi trong d)
duogc chon tir alkan, ete, dung mdi da halogen hda, este, nude, va su két hgp cua ching.
Theo mét sb phuong an, dung moéi da halogen héa duge chon tir diclorometan, metylen
clorua, tricloroetylen, va su két hop cia chung. Theo mdt s6 phuong 4n, dung moi este
dugc chon tir butyl axetat, sec-butyl axetat, tert-butyl axetat, va su két hop cua chung.
Theo mét sé phuong 4n, dung mdi 1a dung mai ete duge chon tir metyl tert-butyl ete
(MTBE), dietyl ete (Et20), va su két hop ctia ching.

Phuong an 111-I1. Phwong phéap theo phuong an 110, trong d6 dung mdi D) duoc
chon tir axit axetic, nudce, toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, va su két

hop cuia ching.

Phuong an 112. Phuong phap theo phuong an 110, trong d6 tac nhan khir dugc
chon tir natri sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri
sulfat, va su két hop cta ching.

Phuong an 113. Phuong phap theo phuong an 110, trong dé chét phan tng khir
halogen dugc chon tir natri iodua, iot, kali iodua, tetra-n-butyl amoni iodua, va su két
hop cua chung.

Phuong 4an 114. Phuong phéap theo phuong an 110, trong d6 budce II) ciia phuong
phép ndy 1a cho hdn hop nay phan tng xay ra & nhiét do phan Gng nam trong khoang tir
khoang 100 °C dén khoang 180 °C.

Phuong 4an 115. Phuong phap theo phuong an 110, trong do chét phan tng

halogen hoa c6 chira

A) chét phan trng dugc chon tir hydro bromua, brom, N-bromosucxinimit, 1,3-
dibromo-5,5-dimetylhylhydantoin, natri bromua, kali bromua, va su két hop ctaa

ching; va

B) tuy y hydro peroxit.
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Phuong an 116. Phuong phap theo phuong an 110, trong d6 bazo v6 co dugc
chon tir natri hydroxit dang bdt, dung dich natri hydroxit, natri axetat dang bot, va su

két hop ctia chiing.

Phuong an 117. Phuong phép theo phuong 4an 110, trong d6 budec ii) cua phuong
* phap nay 1a cho hdn hop niy phan (g xay ra & nhiét do phan Umg nam trong khoang tir

khoang 0 °C dén khoang 70 °C.

Phuong an 118. Phuong phép theo phuong an 110, trong d6 M duoc chon tir lithi,

natri, kali, canxi, va magie.

Phuong an 119. Phuong phap theo phuong an 110, trong d6 hop chét ¢6 Cong
thac II-A 1a

Br /

M (Cong thuc 11-A)
M duoc chon tir kim loai kiém va kim loai kiém thd;
mdi trong s Ry, Rs, va Rg doc 1ap duoc chon tir hydro va halogen; va
trong do it nhAt 12 mot trong s R4, Rs, vaRg 12 hydro.

Phuong 4n 121. Hop chét theo diém 120, trong d6 hop chat nay 1a
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Br

B

Br
N

+

K

Theo mot khia canh, hop chét c6 Cong thirc VI dugc diéu ché theo phuong phap

dugc thé hién b'?mg So dd 1. Cac nhom R nhu dugce xac dinh & chd bét ky trong ban mo

I
ta nay.
A
So dd 1
Rs R Rs Rg Rs Rs
{ Py P
3 Ry Rz Rs  Rg Rg RA/l:'(N Rqz N’N Ri3 N’N
() " — L W - [
N RN N R Ny N | N)\/R“] NSy R NSy R
H N T H RN R i I 1
o 7 11 R7)\%\Rg Ry P Re Ry = Re
(1) ) Rg Rg Rg
() W) (VI)

Theo mét khia canh, axit 5-bromo-2-(3-cloro-pyridin-2-yl)-2H-pyrazol-3-
carboxylic duoc didu ché theo phuong phap duge thé hién bang So db 2.

So dd 2.

N . Br//z—\ilar . ﬂ8r+ (\IC' . Br/[,:'\{l . Meozc’q\{‘ . Hozo’L/:f\g
N By By el ’ htj/cl @CI ,\(jm
Theo mdt khia canh, axit 5-bromo-2-(3-cloro-pyridin-2-yl)-2H-pyrazol-3-
carboxylic dugc diéu ché theo phuong phap duge thé hién bang So dd 3.

So db 3.

Br Br Br
Br, Br Br \ \ \
M o A ! A
" " ! = l = l =
Theo mdt khia canh, hop chét c¢6 Cong thirc I duge didu ché theo phuong phép
duoc thé hién bang So dd 4. Cac nhom R nhu duge x4c dinh & chd bat ky trong ban mé
ta nay.

So do 4.
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Ry R
[
N — Y
H RN
H

)

Khia canh nay bao gbm buéc cho phan tng pyrazol véi chét phan tng halogen
hoéa trong nudc, va ty y dung moi va con tiy y véi sy ¢6 mat ciia bazo vo co. Theo mot
phuong 4n, chat phan tng halogen héa dugc chon tir hydro peroxit/HBr, brom (Br2), N-
bromosucxinimit, 1,3-dibromo-5,5-dimetylhylhydantoin, hydro peroxit/NaBr, hydro
peroxit/KBr, hydro peroxit/Bra, va su két hop cta chiing. Theo phuong 4n khéc, chét
phan Gng halogen hoa 1a hydro peroxit/HBr. Theo mot phuong an, bazo v6 co dugc

chon tir natri hydroxit dang bot, dung dich natri hydroxit, natri axetat dang bot, va su

két hop ctia ching. Theo phuong an khéc khong ¢6 bazo. Theo mot phuong an, nhiét do

phan mg nam trong khoang tir khoang 0 °C dén khoang 70 °C. Theo phuong 4n khéc,
nhiét d6 phan Gng nim trong khoang tir khoang 0 °C dén khoang 30 °C. Theo phuong
an khac nita, dung moi dugce chon tir alkan, ete, dung moi dd halogen hoa, este, nudec,
va su két hop cta chung. Theo mot s6 phuong 4n, dung mai 13 dung mbi ete duge chon

tir metyl tert-butyl ete (MTBE), dietyl ete (Et20), va su két hop cia ching.

Theo mdt khia canh, hop chét ¢ Cong thuc II duge diéu ché theo phwong phép
duoc thé hién béng So dd 5. Cac nhom R nhu duge xé4c dinh & chd bat ky trong ban mo
ta nay.

So db 5.

R, Rs Rs  Re
/‘[_\< e /F\<
R, N’N R, N/N
H H

€y (1)

Khia canh nay bao gdm budc cho phan ung hop chat c6 Cong thirc I véi chét
phéan Gng khtr halogen trong dung moéi vi sur ¢6 mat cta tdc nhan khir. Theo mdt phuong
an, dung moi duogc chon tir dung moi thom, dung moi thom da halogen hoa, va su Kkét
hop ctia ching. Theo mdt phuong an, dung moi duge chon tir axit axetic, nude, toluen,
N,N-dimetylformamit (DMF), N,N-dimetylaxetamit (DMAc), N-metyl-2-pyrolidon
(NMP), sulfolan va su két hop cia ching. Theo phuong 4n khéc, dung méi 1a N,N-
dimetylaxetamit (DMAc). Theo phuong 4n khac nita, dung moi la sulfolan. Theo mot
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phuong én, chét phan tng khtr halogen dugc chon tir natri iodua, iot, kali iodua, tetra-
n-butyl amoni iodua (TBAI), va su két hop ctia ching. Theo phuong 4n khéc, chéit phan
trng khir halogen 13 kali iodua. Theo mot phuong an, tdc nhan khir dugc chon tir natri
sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri sulphat, va
su két hop cila chiing. Theo phwong 4n khic, tdc nhan khtt 1a natri sulfit. Theo mot
phuong 4n, nhiét d6 phan tng nim trong khoang tir khoang 100 °C dén khoang 180 °C.
Theo phuong 4n khéc, nhiét d6 phan ing nim trong khoang tir khoang 160 °C dén
khoang 180 °C.

Theo mdt khia canh, hop chit c6 Cong thirc II-A duoc didu ché theo phuong phap
duge thé hién bang So dd 6. Cac nhom R nhu duoc xac dinh & chd bét ky trong ban md
ta nay.

So dd 6.

R, Rs Rs  Re
R1 N/ 4 N
H M
€] (II-A)

Theo mot phuong an, hop chét c6 Cong thirc II-A 1a mudi kim loai ciia Cong thirc
II. Theo mdt phuong an, lién két gitta M va N 12 lién két ion. Theo mot phuong an, M
duoc chon tir kim loai kiém va kim loai kiém thd. Theo mét phuong an, M dugc chon
tr lithi, natri, va kali. Theo phuong an khéac, M 1a kali. Theo phuong an khac, M dugc

chon tir canxi va magie.

Theo mét phuong an, hop chit c6 Cong thic I1-A 1a

Khia canh nay bao gém budc cho phan tng hop chét c6 Cong thirc I véi chit
phan timg khir halogen trong dung mdi v6i sur c6 mat cua tic nhan khtr. Theo mot phuong
an, dung moi duoc chon tir dung moi thom, dung moi thom da halogen hoa, va sy két
hgp cta ching. Theo mdt phuong an, dung mdi dugce chon tir axit axetic, nudce, toluen,

N,N-dimetylformamit (DMF), N,N-dimetylaxetamit (DMAc), N-metyl-2-pyrolidon
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(NMP), sulfolan va su két hop cta chung. Theo phwong 4an khac, dung méi 1a N,N-
dimetylaxetamit (DMAc). Theo phuong an khac nita, dung mdi 1a sulfolan. Theo mot
phuong 4n, chit phan tng khir halogen duoc chon tir natri iodua, iot, kali iodua, tetra-
n-butyl amoni iodua (TBAI), va su két hop ctia chung. Theo phwrong 4n khéc, chéit phan
ung khtr halogen 1a kali iodua. Theo mdt phuong &n, tdc nhan khit dugc chon tir natri
sulfit, natri bisulfit, natri hyposulfit, natri thiosulfat, natri hydrosulfua, natri sulphat, va
su két hop ciia ching. Theo phwong an khéc, tac nhan khir 13 natri sulfit. Theo mot
phuong 4n, nhiét d6 phan tmg nam trong khoang tir khoang 100 °C dén khoang 180 °C.
Theo phuong 4n khéc, nhiét do phan tng nam trong khoang tir khoang 160 °C dén
khoang 180 °C.

Theo mdt khia canh, hop chét c6 Cong thirc IIT duoc diéu ché theo phwong phép

duoc thé hién bang So db 7. Cac nhém R nhu duoc xac dinh & chd bat ky trong ban mé

ta nay.
So dd 7.
Rs Re
\
R R
ﬂ * ’ ] S ° - N R1o
" N RN R i

7 1" =
R Re

(in av) Re

a1

Khia canh nay bao gdm budc trén hop chit c6 Cong thire I véi hop chét c6 Cong
thirc IV trong dung mdi véi su ¢6 mit clia bazo vo co va tily v chat phu gia. Theo mot
phuong an, bazo vd co dugc chon tir natri hydroxit dang bot, kali hydroxit dang bdt,
natri carbonat, kali carbonat, kali phosphat natri metoxit dang bot, kali #-butoxit dang
bot, va su két hop clia chiing. Theo mdt phuong 4n, bazo vo co 14 natri carbonat. Theo
mot phuong an, dung mdi dugc chon tir toluen, N,N-dimetylformamit (DMF), N,N-
dimetylaxetamit (DMAc), N-metyl-2-pyrolidon (NMP), sulfolan, diglyme, triglyme va
su két hop cua ching. Theo phuong 4n khac, dung moi 1a N,N-dimetyl-axetamit
(DMAc). Theo phuong 4n khac nita, dung méi 13 sulfolan. Theo mot phuong 4n, chit
phu gia 1a chét xtc tac pha duge chon tir butyl amoni clorua (TBAC), tetra butyl amoni
bromua (TBAB), aliquat-336, 18-crown-6, va su két hop ctia ching. Theo phuong an
khéc, chit xuc tac pha 1a 18-crown-6. Theo phuong an khéc, chat phu gia 12 kali iodua.
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Theo mdt phuong 4n, nhiét d6 phan tng nam trong khoang tir khoang 140 °C dén khoang
200 °C. Theo phuong &n khéc, nhiét d6 nam trong khoang tir khoang 155 °C dén khoang
175 °C.

Theo mdt khia canh, hop chét c6 Cong thirc V dugc diéu ché theo phuong phap

duoc thé hién bé“lng So d6 8. Cac nhom R nhu dugce x4c dinh & chd bat ky trong ban mo

ta nay.
So db 8.
Rs Rsg Rs Rs
at e
R4 N’N Riz N'N
_—
S L
R7 T Rg Ry I g
Rg RB

(11D W)

Khia canh nay bao gdbm budc tron hop chat c6 Cong thire I v6i dimetyl carbonat
(DMC) trong dung méi véi su ¢6 mit cta chit phan ting bazo va tiy y chit phuy gia.
Theo mét phwong 4n, chét phan tng bazo duge chon tir MeMgCl, iPrMgCl, iPrMgBr,
EtMgCl, nBuLi, va su két hop ctia chiing. Theo phuong 4n khéc, chét phan tng bazo 1a
iPrMgBr. Theo mot phuong an, dung méi dugc chon tir tetrahydrofuran (THF), toluen,
1,4-dioxan, 2-metyltetrahydrofuran (Me-THF), va su két hop ciia chiing. Theo phuong
an khéac, dung moéi 1a THF. Theo mdt phuong an, nhiét dd phan ung nam trong khoang
tir khoang 0 °C dén khoang 60 °C. Theo phimng an khéc, nhiét d6 ndm trong khoang tir
khoang 0 °C dén khoang 30°C.

Theo mot khia canh, hop chit c6 Cong thuc V duoc didu ché theo phuong phap
duge thé hién bang So dd 9. Cac nhém R nhu duge xéc dinh & chd bat ky trong bin md
ta nay.

So dd 9.
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Rs Rg Rs Rs
/A |\
R4 N’N Ri2 N’N
[
N| o Rio N| xo-Rio
=
R7 = Rg R7 Rg
RS RS

(1D V)

Khia canh nay bao gdm budc trén hop chét ¢ Cong thirc III véi chét phan tmg
xyanua trong dung méi phin cuc, khong proton nhu N-metyl-2-pyrolidon (NMP),
axetonitril, diglyme, triglyme, etylen glycol, propylen glycol, etanol, isobutanol, va rugu
va sulfolan, dimetyl carbonat, N,N-dimetyaxetamit, va su két hop cda ching. Theo mot
khia canh, dung méi l1a diglyme véi su c6 mat cia mudi ddng va tuy y chét phu gia.
Theo mdt phuong 4n, chit phan ting xyanua duoc chon tir natri xyanua, kali xyanua,
dong(I) xyanua, k&m xyanua, va su két hop ctia chiing. Theo phuong 4n khac, chét phan
{ng xyanua 1a natri xyanua. Theo mot phuong 4n, mudi déng duogc chon tir dong (I)
iodua, dong (I) bromua, ddng (I) oxit, va su két hop ciia chiing. Theo phuong 4n khac,
mubi ddng 1 ddng (1) iodua. Theo mot phuong 4n, chét phy gia 12 kali iodua. Theo mot
phwong 4n, nhiét d6 phan tmg nam trong khoang tir khoang 120 °C dén khoang 150 °C.
Theo phuong 4n khéc, nhiét d6 phan Gng nim trong khoang tir khoang 130 °C dén
khoang 140 °C.

Theo mét khia canh, hop chit c6 Cong thirc VI duge diéu ché theo phuong phap
duoc thé hién bang So dd 10. Cac nhém R nhu dugc xac dinh & chd bét ky trong ban

mo ta nay.
So d6 10.
Rs Re Rs  Re
/R /l_\(
R12 N”N Ri3 N’N
- >
N, o Rio N' xo-Rio
R R R R,
Rg RS

2] (VD

Khia canh nay bao gdbm budc cho phan tng hop chét c6 Cong thic V véi dung
dich hydroxit kim loai trong nuGc. Theo mot phuong an, hydroxit kim loai duoc chon

tir hydroxit kiém, hydroxit kim loai kiém thd, va su két hop ctia chung. Theo mdt phwrong
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an, hydroxit kiém duoc chon tir lithi hydfoxit, natri hydroxit, kali hydroxit, va su két
hop. Theo mdt phuwong an, hydroxit kim loai kiém thd dugc chon tir canxi hydroxit, bari
hydroxit, va su két hop ciia ching. Theo phuong 4n khéc, hydroxit kim loai 12 natri
hydroxit hodc kali hydroxit. Theo mot phuong an, nhiét d§ phan tng nim trong khoang
tir khoang 0 °C dén khoang 90 °C. Theo phwong an khac, nhiét do phan ung nam trong
khoang tir khoang 60 °C dén khoang 80 °C.

Theo mdt khia canh, hop chét c6 Cong thire VI duge diéu ché theo phuong phéap

duoc thé hién béng So dd 11. Cac nhém R nhu duge xac dinh & chd bét ky trong ban

mo ta nay.
So do 11.
Rs  Re Rs R
R e
N
Rq2 N’N Ria™ N7
—_—
N| ST N| xR0
Ry = Rg R7 = Rg
Rg R8

V) (VD

Khia canh nay bao gdm budc cho phan tmg 3-bromo-1-(3-cloropyridin-2-y1)-1H-
pyrazol-5-carbonitril v4i su ¢6 mat cia dung dich axit chira nuéc. Theo mot phuong an,
axit dugc chon tor HoSO4 déc, HCI, va sy két hop cua chuing. Theo phuong an khéc, axit
la H>SO4. Theo mot phuong an, nhiét do phan ting ném trong khoang tr khoang 50 °C
dén khoang 100 °C. Theo phwong 4n khac, nhiét do phan tng nim trong khoang tir
khoang 75 °C dén khoang 85 °C.

Vi du thue hién siang ché

Khong cdn giai thich thém, tin ring ngudi ¢6 hiéu biét trung binh trong linh vire
bang cach sit dung phin mé ta néu trén c6 thé st dung sang ché dén muc do day du nhit.
Do d6, cac Vi du sau diy can duoc hiu 12 chi dé minh hoa, va khong 1am giéi han séng
ché theo bét ky cach nao. Nguyén liéu bat dau cho céc Vi du sau day c6 thé khong can
phai duoc diéu ché bing mé chay didu ché cu thé ma quy trinh ctia n6 duge mo ta trong
cac Vi du khac. Ciing can hiéu ring khoang gia tri bang s bat ky duoc chi ra trong ban
mo ta ndy bao gdm tt ca cac gia tri tir gia tri dudi dén gia tri trén. Vi du nhu, néu khoang

gia tri dugce néu dudi dang 10-50, du dinh rr?mg cac gia tri chéng han nhu 12-30, 20-40,
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hodc 30-50, v.v., dugc liét ké rd rang trong ban mo ta nay. Chung chi 1a cac vi du v cai
dugc du dinh cu thé va tat ca cac su két hop co6 thé co cua cac gia tri bang s6 ¢ gifta va
bao gdm gia tri thAp nhat va gia tri cao nhat dugc liét ké can dugc coi nhu duge néu mot

cach rd rang trong don nay.
Vi du 1. Hydro peroxit/HBr 1am chét phan ting halogen héa.

Nap 34 gam pyrazol va 505,8 g dung dich hydro bromua 48% vao binh phén ting.
B6 sung timg giot 170 gam hydro peroxit 30% & nhiét do 0 °C trong thoi gian 2 gio.
Kiém soat nhiét d6 phan tmg & 0-30 °C. Sau phén tng, san phim dugc két tia dudi dang
chét rén, va sau d6 dap tit hon hop phan Gng bang natri sulfit 10%. Sau khi loc va 1am
kho, thu dugc 142 g d6 tinh khiét cao (95%, Dién tich LC) cua 3,4,5-tribromo-1H-
pyrazol.

Vi du 2. Brom/natri hydroxit 1am chat phan tmg halogen héa.

Hoa tan 34 gam pyrazol trong nudc va sau d6 bd sung natri hydroxit & nhiét do
0 °C dé thu dugc mudi pyrazol natri tvong tng. Tiép theo, bd sung timg giot 239,7 g
brom & nhiét d6 0 °C trong thoi gian 2 gio. Kiém soat nhiét d6 phan tmg & 20-40 °C.
Sau phan tng, san phim duoc két tia dudi dang chit ran, va sau d6 dap tit hén hop
phan tng bang natri sulfit 10%. Sau khi loc va lam khé, thu duoc 147 g do tinh khiét
cao (98%, Dién tich L.C) g:l’;a 3,4,5-tribromo-1H-pyrazol.

Vi du 3. Kali iodua/natri sulfit 1am chét phan ing khir halogen.

Cho 100 gam 3,4,5-tribromo-1H-pyrazol, 1,1 g KI, va 62 g Na,SO3 trong 300 ml
DMACc phan ung ¢ nhi¢t do 160-180 °C trong thoi gian 5 gio dén khi phan tng hoan
thanh. Sau khi hoan thanh phan ting, loc hdn hop phan tng, va sau d6 chung cAt DMAc
ra trong chan khong. Tiép theo, bd sung nudc vao san phim tho. Khudy hdn hop phan
g trong thoi gian 10 phut. San pham, 3,5-dibromo-1H-pyrazol, dugc két tha dudi dang
chit rdn. Sau khi loc va lam kho, thu duoc 68 g do tinh khiét cao (98%, Dién tich LC)
cta 3,5-dibromo-1H-pyrazol.

Vi du 4. Phan ing lién hop.

Cho 22,6 gam 3,5-dibromo-1H-pyrazol va 4,2 g NaOH phén Ung v61 sy ¢6 mét
clia toluen & nhiét do 150-160 °C. Loai b nudc bang cach chung cit ddng sbi dudi nhiét

d6 hdi luu dé thu duoc mubi 3,5-dibromo-1H-pyrazol natri twong tmg. Sau do, bd sung
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DMAc va 15,5 g 2,3-dicloropyridin va cho hdn hgp nay phan tmg & nhiét d6 150-170
°C trong ndi hip dé tao ra 3-cloro-2-(3,5-dibromo-1H-pyrazol-1-yl)pyridin. Sau phan
tng, loc hdn hop phan ung. C6 thé sit dung dung dich DMAc chua 3-cloro-2-(3,5-
dibromo- 1H-pyrazol-1-yl)pyridin trong cic buéc tiép theo.

Vi du 5. Phan tng véi su ¢6 mit cia chat xuc tac kim loai chuyén tiép.

Bb sung 0,95 gam Cul, 3,32 g KI, va 5,4 g NaCN vao dung dich cua 33,8 g 3-
cloro-2-(3,5-dibromo-1H-pyrazol-1-yl)pyridin trong DMAc & nhiét do 10-25 °C. Tiép
theo, khudy hdn hop phan ting & nhiét do 130-140 °C trong thoi gian 6 gid dé hoan thanh
phan tng. Chung cdt DMAc ra trong chan khong. B6 sung toluen va khudy trong thoi
gian 30 phit. Tiép theo, loc dung dich va loai b toluen trong chan khéng. Sau khi loc
va lam khd, thu dugc 23,2 g (94%, Dién tich LC) cua 3-bromo-1-(3-cloropyridin-2-yl)-
1H-pyrazol-5-carbonitril.

Vi du 6. Axit hoa.

Hoa tan 28,4 gam do tinh khiét cao (94%, Dién tich LC) 3-bromo-1-(3-
cloropyridin-2-yl)-1H-pyrazol-5-carbonitril trong dung dich H>SO4 50% va nap vao
binh thét ¢6. Gia nhiét hdn hop 1én 80-85 °C va gitt & nhiét do trong thoi gian 3-4 gid
d& hoan thanh phéan tng. Sir dung dung dich NaOH dé diéu chinh d6 pH dén gia tri nam
trong khoang tir khoang 9 dén khoang 10 dé 1am két tia mudi natri ctia axit 5-bromo-2-
(3-cloro-pyridin-2-yl)-2H-pyrazol-3-carboxylic twvong tng. Sau d6 st dung H2SO4 dé
diéu chinh d6 pH dén gi4 tri nim trong khoang tir khoang 1 dén khoang 2 dé 1am két tia
axit 5-bromo-2-(3-cloro-pyridin-2-yl)-2H-pyrazol-3-carboxylic. Sau khi Ioc va lam kho,
thu dugc 28,6 g (98%, Dién tich LC) cua axit 5-bromo-2-(3-cloro-pyridin-2-yl)-2H-

pyrazol-3-carboxylic.
Vi du 7. Phan tmg v6i su ¢6 mit cia chat phan tmg Grignard.

B6 sung 33,7 gam 3-cloro-2-(3,5-dibromo-1H-pyrazol-1-yl)pyridin dugc hoa tan
trong THF sau d6 iPrMgCl & nhiét do 0 °C dé thu dugc mubi magie cua 3-cloro-2-(3,5-
dibromo-1H-pyrazol-1-yl)pyridin twong Gng. Sau 2,5 gio, bd sung timg giot 52,0 g
DMC & nhiét do trong phong trong thoi gian 6 gio. Kiém soat nhiét do phan tng & 20-
40 °C. Sau phan Gng, chung cit THF va DMC ra dudi ap suét giam, va sau d6 dap tat

hén hop phan tmg bang nudc. Tiép theo, bd sung toluen. Sau khi téch va co, thu duge
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33 g d6 tinh khiét cao (90%, Dién tich LC) ctia metyl 3-bromo-1-(3-cloropyridin-2-yl)-
1H-pyrazol-5-carboxylat.

Vi du 8. Thuy phan.

Nap 33 gam d¢ tinh khiét cao (90%, Dién tich LC) cia metyl 3-bromo-1-(3-
cloropyridin-2-yl)-1H-pyrazol-5-carboxylat, 12 g dung dich NaOH 33%, va 90 g toluen
vao binh thét ¢b va gia nhiét hdn hop 1én 80-85 °C va giit & nhiét do trong thoi gian 1-
2 git @& hoan thanh phan Gng. St dung H>SO4 dé didu chinh ¢ pH dén gid tri nam trong
khoang tir khoang 1 dén khoang 2 dé lam két tia axit 5-bromo-2-(3-cloro-pyridin-2-yl)-
2H-pyrazol-3-carboxylic.

Phan mo ta nay st dung cac vi du dé minh hoa sdng ché, bao gbm phuong 4n tdt
nhét, va cling giip cho ngudi ¢6 trinh do trung binh trong linh vuc bét ky c6 thé thyc
hanh sang ché, bao gém viéc tao ra va st dung thiét bi hoiic hé théng bét ky va thuc hién
phwong phép két hop bat ky. Pham vi ¢6 thé bao ho ctia sang ché duoc xac dinh béi cac
yéu cu bao ho, va ¢ thé bao gdm céc vi du khac ¢ thé nghi dén béi nhitng ngudi c6
trinh d6 trung binh trong linh vuc. Céac vi du khac nay duge du dinh 1a thudc pham vi
cla cac yéu ciu bao hd néu ching c6 cac thanh phin cu tric khong khac véi ngon ngit
ctia yéu cdu bao ho, hoic néu chung bao gdm céac thanh phan ciu tric twong dwong véi

su khac biét khong dang ké so vdi tr ngdn nglt cuia cac yéu cau bao ho.
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YEU CAU BAO HOQ

1. Hop chét ¢6 Céng thirc V, trong d6

Ry Re
/o
R12/zN_/<
R1o
N’ X
/
Rg (Cong thirc V)

Rs1a hydro;

moi trong s6 Re va Rio doc 14p 13 halogen;

mdi trong s6 Ry — Ro doc 13p dugc chon tir hydro va halogen; va
Rz 14 nitril.

2. Hop chét theo diém 1, trong d6 hop chét 1a

H Br
by
NC N yd
N‘ N cl
=
H H

H

3. Phuong phap diéu ché hop chét c6 Cong thire VI, trong d6
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Rs Re
Dy
Ri13 N
Ri

R7 R

NN
=

Re (Cong thirc VI)
moi trong s& Rs — Ry doc 1ap duge chon tir hydro va halogen; va
Ri3 1 axit hitu co, phuong phap nay bao gom céc buédec

I) tao thanh hdn hop c6 chira
A) hop chét c¢6 Cong thice V, trong dé

Rs Re
/N
Rﬂ/zN_/(
R1o
NI X
/
Re (Cong thuac V)

mdi trong s& Rs — Ryo doc 13p duoc chon tir hydro va halogen;
R\12 14 nitril; va
trong d6 hop chit c6 Cong thire V duoc diéu ché theo phuwong phap
bao gdm céac budc
i) tao thanh hdn hop c6 chita
a) hop chat c6 Cong thirc 111, trong d6
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Rs Rg
R
Ry N/
R1o
N \
/
R Rg
Re (Cong thirc I1I)

mdi trong s6 R4 — Ry dbc lap dugc chon tir hydro va
halogen; va trong d6 it nhat 1a mot trong 5O Rs, Rs,
va R 1a hydro;
b) chét phan Gng xyanua;
c) dung moi;
d) hop chat ¢6 chira kim loai; va
e) tiy y chat phu gia; va
ii) cho hdon hop nay phan tmg; va
B) axit; va
II) cho hdn hop nay phan tng.
4. Phuong phép theo diém 3, trong d6 hop chit ¢c6 Cong thire III dugce diéu ché bang
cach tron hop chét c6 Cong thirc 1T voi hop chit c6 Cong thirc IV trong dung mdi véi su
c6 mit clia bazo vo co va tiy v chét phu gia,

trong d6 hop chit c6 Cong thirc I ¢6 ciu tric sau

Rs Re

/o
R4 N/
H (Coéng thte II)
trong d6 mdi trong s Re, Rs, vaRg doc 1ap dugc chon tir hydro va halogen;
va

trong do it nhét 1a mot trong sb R4, Rs, va Rg 12 hydro;
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va trong d6 hop chit co Cong thirc IV ¢6 cu tric sau

Ro
Rg R1o
\
/
R7 N R (Céng thire TV)

trong d6 moi trong s6 R7 — Ry; doc 1ap dugc chon tir hydro va halogen.
5. Phuong phap theo diém 4, trong dé hop chit c6 Cong thirc I dugc didu ché theo
phuong phap bao gdm céc budc
I) tao thanh hdn hop cé chira
A) hop chét c6 Cong thire IT;
B) hop chét ¢c6 Cong thirc IV;
C) dung moi;
D) bazo vo co; va
E) tly y chit phu gia; va
II) cho hdn hop nay phan (ng.
6. Phuong phap theo diém 4 hodc diém 5, trong d6 bazo vd co dugc chon tir natri
hydroxit dang bot, kali hydroxit dang bot, natri carbonat, kali carbonat, kali phosphat,
natri metoxit dang bét, kali t-butoxit dang bot, va su két hop ctia chiing.
7. Phwong phap theo diém 4 hoic diém 5, trong d6 hop chét c6 Cong thirc I duoc didu
ché theo phuong phéap bao gdm cac budc
I) tao thanh hdn hop c6 chtra
A) hop chit c6 Cong thirc I, trong d6
R, R,

a
R N y N
H (Cong thac I)
mdi trong s6 Ry, Ra, va Rs doc lap 1a halogen;
B) tuy ¥ chit phan ting khtr halogen;
C) tac nhan kht; va
D) dung mdi; va

II) cho hén hgp nay phan tng.
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8. Phuong phap theo diém 7, trong d6 hop chat c6 Cong thirc T duge didu ché theo
phwong phép bao gdm cac budc
I) tao thanh hdn hop c6 chira
A) pyrazol hodc dan xuét pyrazol;
B) chit phan tng halogen hoa;
C) nudc;
D) tuy y dung moi; va
E) tuy y bazo vo co; va
II) cho hén hop nay phéan tng. )
9. Phuong phap theo diém 8, trong d6 chit phan tng halogen hoa bao gdm
A) chét phan tng dugc chon tir hydro bromua, brom, N-bromosucxinimit, 1,3-
dibromo-5,5-dimetylhythydantoin, natri bromua, kali bromua, va sy két hgp cla
ching; va
B) tuy y hydro peroxit.
10. Phuong phap didu ché hop chét c¢6 Cong thirc V, trong dé

Rs Re
/o
Ri2 N/
Rqo
N} \
/
R7 R
Rg (Cong thirc V)

mdi trong s6 Rs — Ryg doc l1ap dugc chon tir hydro va halogen; va
Ry 14 nitril, phuong phap nay bao gém cac bude
I) tao thanh hdn hop c6 chira
A) hop chét c6 Cong thic 111, trong d6
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R7 Ro

Rg (Cobng thurc I11)
R4 1a halogen; va
mdi trong $& Rs — Ry doc 1ap dugc chon tir hydro va halogen;
B) chét phan ting xyanua;
C) dung moi;
D) hop chét c6 chira kim loai; va
E) tiy y chit phu gia; va
II) cho hdn hop nay phan tng.
11. Phuong phép theo diém 10, trong d6 hop chét c6 chtra kim loai 1a chét xtc tac kim

loai chuyén tiép.
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