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Linh vue k§ thuit dwgc dé cap

Sang ché @& cap dén quy trinh didu ché hop chét pyridazin amin c6 cong thic V
theo trinh tu phan ing sau day:

of P Cl Cl
Y NN 7N POCI Z N
N ~ N
C| Bude (i) Cl Bude (ii) Cl NN
OH OH Cl
0] (1 a1y
1. POCI
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Cl Cl
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Trong so db trén va so dd sau déy, budc (i) biéu din su chuyén hoa cua axit
mucocloric I thanh hop chit c6 cong thirc II, bude (i) biéu dién su chuyén héa cua
hop chit c6 cong thirc IT thanh hop chit triclopyridazin c6 cong thire III, bude (iii)
biéu dién su chuyén hoa cua hop chét triclopyridazin ¢6 cong thie IIT thanh hén hop
clia cdc hop chét diclopyridazin amin c6 cong thirc IVa va IVb, va budc (iv) biéu dién
su chuyén héa ctia hdn hop cia cac hop chit c6 cong thirc IVa va IVb thanh hop chét
pyridazin ¢6 cong thic V. Puogc nhdn manh ring cac bude (i) va (iii) cling ¢6 thé
dugc hoan thién bing phan tng mét binh, duoc chi ra béang cach tham khao dén cac
budc (ii) + (iii) trong so d6 trén.

Céc hop chit pyridazin amin thu dugc co cong thirc V ¢6 thé duoc phan tng véi
céc hop chéit ¢6 cong thirc VI dé tao thanh cac hop chét ¢6 cong thirc VII theo so dd

phan tng sau day:
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Sau dy dé cap dén budc phan tg nay 1a budc (v).
Tinh trang k§ thuit céa sang ché

Céc hop chét pyridazin amin, cu thé 13 cac hop chét pyridazin amin véi nhém
amino & vi tri 4 ciia gbc pyridazin, 13 cac chat trung gian da ning dé diéu ché cac chat
héa hoc din xuét tir pyridazin, nhu cac hop chét trong linh vue dugc phim va héa néng,
Vi dy, cac hop chét pyridazin amin 1a tdm diém cua nghién ctru cho cac dugce phém, dé
1a, vi du, thich hop dé diéu tri bénh sa sut tri tué do Alzheimer, trAm cam, giam huyét ap
va lo ling. Ngoai ra, cdc hop chét pyridazin amin 13 cac chat trung gian da ning dé diéu
ché cac thudc trir sdu véi gbe pyridazin, nhu cac hop chét 4-pyrazol-N-pyridazinamit,
13 céc hop chit da biét 14 dic biét hitu dung dé chdng lai c4c sinh vat gdy hai khéng c6
xuong sdng (xem WO 2009/027393, WO 2010/034737, WO 2010/034738, va WO
2010/112177).

Déi vé6i cac tng dung cu thé, cac hop chét pyridazin amin 13 mong mudn, ma cac
hop chét nay khong bao gdm bat ky phén tir thé nio khac véi phan tir thé amino, dic
biét 1a cac hop chét pyridazin amin, méa khong dugc thé tiép bai cac phan tir thé halogen,
vi du clo. Tuy nhién, céc phén ttr thé clo thudng c6 mit trong cac hop chat pyridazin
amin, vi vat liéu khoi ddu dién hinh dé didu ché cac hop chét nay bang phan tng thé ai
nhén v6i hop chit amin 13 3,4,5-triclopyridazin.

Tt thuc té néu trén, ¢6 nhu cau tim ra quy trinh loai halogen hi¢u qua, nho do6 cac
hop chét diclopyridazin amin c6 thé dugc chuyén hoa thanh cac hop chét pyridazin amin.
Cu thé 13, ¢6 nhu ciu tim ra quy trinh ma cé hi¢u suét duoc cai thién. Trén co sd su bién
dbi tiép theo clia cic pyridazin amin thu dugce, con ¢6 mong mudn thuc hién phan tmg
ma khéng cin thém nudc.

D3 biét trong tinh trang k§ thudt ring viéc loai halogen ciia céc hop chit
diclopyridazin amin cu thé ¢ thé dugc thyc hién béng phan tmg hydro héa/loai halogen
v6i sy ¢d mit ciia hydro va chét xuc tac hydro héa. Tinh trang k¥ thudt goi y réng su

hydro hoa/loai halogen cua cac hop chét pyridazin amin dugc thuc hién v6i su c6 mat
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cia bazo. Trong truong hop nay, tham khao WO 2011/038572; Journal of Heterocyclic
Chemistry, 21(5), 1389-92; 1984; WO 2009/152325; US 4,728,355, WO 2011/124524;
WO 2010/049841; WO 2013/142269; US 6,258,822; va WO 2001/007436. Vi dy, WO
2011/038572 bdc 16 viéc loai halogen ctia hdn hop cua 3,5-diclo-4-pyridazinamin va
5,6-diclo-4-pyridazinamin bang cach cho phan tg hdn hop véi hydro véi sy c6 mat
ctia chét xtc tac hydro hoa (Pd/C) va bazo (natri hydroxit).

Pay la i do tai sao bazo dugc thém vao dé tranh gay dbc do xuc tac do sy tao thanh
HCI trong phan mg. Diéu nay duoc giai thich bdi F. Chang et al. trong tai liéu Bull.
Korean Chem. Soc. 2011, 32(3), 1075, bai bao lién quan dén viéc loai halogen cia céc
halogenua thom dugc xuc tac bai Pd. DPugc boc 16 rﬁng HCI san xuét b%lng cach loai clo
¢6 xu hudng bi hép thu 1&n cacbon hoat tinh, din dén su gdy doc tang 1én ctia Pd/C, va
do d6 hitu hidu d& bb sung mot s§ bazo dé loai HCL Ciing dugc boc 16 thém rang su
chuyén héa trong phan tg loai clo ¢6 thé ting 1&n véi su ¢6 mit cua bazo.

Tuy nhién, viéc thém bazo la khong c6 loi, dédc biét 1a d6i véi quy trinh 4p dung
cong nghiép. Trude hét, héa chit bd sung 14 ddi hoi cho phan tmg, d6 1a bazo, ma khién
quy trinh phitc tap hon. Thir hai, sy c6 mit ctia bazo khién viéc phuc hdi chit xtc tac
khé khan.Cu thé 13, khi loc chét xtic tac hydro héa ra sau phan ng, cac mudi clorua thu
duogc tlr phan ing cta bazo véi HCI s€ dugce loc ra, khién cho banh loc bao gém c& chat
xtc tac va mudi clorua (vi du KC1 va KHCO3). Sau d6, quy trinh lam sach bd sung duogc

yéu cdu dé phén 1ap lai chét xtc tac.
Ban chét k§ thuit ciia sang ché

Do d6, muc dich cta sang ché 1a dé xuét quy trinh loai halogen ctia cac hop chét
diclopyridazin amin, thich hgp dé 4p dung cong nghiép.

Cu thé 13, muc dich cia sang ché 1a d& xuit quy trinh, ma khong yéucau viéc thém
bazo 1am hoa chit bd sung, va c6 loi 1a chét xtic tac hydro héa c6 thé dugc tai sinh sau
phan img ma khong cn tinh ché. Pdng thoi, cling mong doi 12 c6 ning sut quy trinh
cao. |

Muc dich trén day dat dugc bdi quy trinh A nhu duoc m6 ta & diy va trong diém
doc 1ap 1 va céac yéu cu bao hd mdt cach truc tiép hodc gian tiép phu thudc vao ngit

canh do.
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Theo khia canh th nhét, sang ché do d6 dé cép dén quy trinh, ma sau ddy duoc dé
cép 1a quy trinh A, dé diéu ché hop chét pyridazin amin c¢6 cong thirc V hogc mudi, chit
hd bién hodc N-oxit ctia né:

H

1—
R N\CN

Bao gdm budc cho phan ting (a) hop chét diclopyridazin amin c6 cong thirc IVa
hodc mudi, chit h3 bién hodc N-oxit ciia n6, hoic (b) hop chét diclopyridazin amin c¢6
cong thirc IVb hodc mubi, chit hd bién hodc N-oxit ctia né, hodc (c) hdn hop ciia (a)

va (b)

H
1—
Cl = h‘ R'™—N = ll?l
Cl (IVa) Cl (IVb)

v&i hydro vi sy cé mat clia chét xtic tac hydro héa,
trong d6
R1a H, Ci-Cz-alkyl, hoic Ci-Cz-alkoxy-C1-Ca-alkyl.

Chu y ring budc phan tmg lam co s& cho quy trinh A tuong Umg v6i bude (iv)
trong trinh ty phan Ung trén day.

Céc tac gia sang ché da ngac nhién phat hién ra rang viéc loai halogen ctia céc hop
chét diclopyridazin amin c6 thé dugc thuc hién ma khéng c6 chét khir HC, tirc 1a khong
c6 bazo hodc hda chit khéc thich hop dé lién két HCI, va tuy vay, sin phAm mong muén
¢6 thé thu duoc v6i hidu suét cao. Chét xuc tac hydro hoa cé thé duoc loc ra mot cach
don gian sau phan tmg va c6 thé dugc tai sinh ma khong can tinh ché.

Ngoai ra, dd phat hi¢n duoc rﬁng chét khir HCI ¢6 thé duogc str dung theo cach c6
loi sau khi loai bo chat xuc tac hydro héa, sao cho hydro clorua duoc lién két va khong
tu do & dang khi.

Khi chét khir HCI dugc sir dung dé loai bo chit xtc tac hydro héa, né duge thiy 1a
¢6 loi néu chét khir HC1 duge cung cAp ma khong c6 nuéc, vi diéu nay tao thuan loi cho
viéc lam sach.

Ngoai ra, cac tac gia sang ché d3 ngac nhién phat hién ra rang hiéu sut ctia viéc
loai halogen ciia cac hop chit diclopyridazin amin phu thudc vao ban chét ctia phén tir

thé amino. Lién quan dén viéc ndy, d3 ngac nhién phat hién ra rang phan tng c6 the
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duogc thuc hién theo cach cd loi véi cac hop chét diclopyridazin amin, trong d6 nhém
amino 1a nhém etylamino.

Ngoai ra, cac hop chét diclopyridazin amin cfing 13 céc hop chit trung gian da ning
d2 didu ché céc chit hoa hoc tdt din xudt tir pyridazin, nhu cac hop chét trong linh vuc
duogc phém va héa ndong. Cu thé 1a, cac phén tt thé clo cho phép su tao dan xuét tiép
theo cua gbc pyridazin, vi dy, dua vao cdc nhém amino bd sung bing phan tmg thay thé
4i nhan. Do d6, dai rong céc hop chit 14 c6 tir cac hop chét diclopyridazin amin, vi khong
chi nhém amin c6 thé phan tmg, vi du véi din xuit axit cacboxylic hoat héa, nhung
khong chi cac phén tir thé clo ¢ th duoc thay thé bdi cac phan tir khic.

Do d6, c6 nhu ciu dbi véi quy trinh hiéu qua dé diéu ché cac hop chét diclo-
pyridazin amin.

Ngoai ra, c6 nhu cdu d6i véi viéc cung cap cac hop chét diclopyridazin amin, trong
d6 nhém amino 1a nhém etylamino, vi cac hop chat nay hogc hdn hop cua ching 1a duoc
dic biét wa thich 1am chét trung gian d& didu ché cac thudc trir sau va dugc pham.

Pién hinh 14, cic hop chét diclopyridazin amin dugc diéu ché khéi dau tir 3,4,5-
triclopyridazin bang phan ting thé 4i nhan v6i hop chit amin.

Vi du, WO 2011/038572 md ta viéc diéu ché hdn hop cua 3,5-diclo-4-
pyridazinamin va 5,6-diclo-4-pyridazinamin bang cach cho phan tng 3,4,5-triclo-
pyridazin véi khi amoniac trong thoi gian phan ting 13 4 ngay. Phan tmg nay cling duoc
mé ta trong US 4,728,355, trong d6 phan ting dugc thuc hién trong 6ng bit kin & nhiét
d6 120-130°C trong 5 ngay. Phan ing duge thuc hién & 125°C trong 5 gid, theo Tsukasa
Kuraishi va céc ddng tac gia. (Journal of Heterocyclic Chemistry, 1964, Vol. 1, pp. 42-
47).

Céac diéu kién phan tmg duge mo ta trén ddy cho phéan img nay da chi ra rang tinh
trang k¥ thuat goiy rﬁng thoi gian phan (g 14u hodc nhiét d6 cao 1a dugc yéu cau cho
phan ing thé 4i nhan, ca hai 13 khdng c6 lgi cho cac quy trinh thuong mai.

Ngoai ra, viéc diéu ché céc hop chét diclopyridazin amin bang cach cho phan tng
3,4,5-triclopyridazin vé1 hop chit amin, 13 khic véi tir amoniac, duong nhu dugce hoan
thanh véi cc van dé khac.

WO 99/64402 bdc 16 phan tmg cua 3,4,5-triclopyridazin véi 3-amino-1-propanol

lam chét 4i nhan. Mic du phan (g duge thuc hién trong etanol s6i, hiéu suét clia phan
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ting 14 rt thip (chi 47,7 % san phim tho), va viéc tinh ché phitc tap bang cach két tinh
dwoc yéu cau dé phan 14p san phim phan (mg mong muédn.

WO 2012/098387 bdc 16 phan ung cta 3,4,5-triclopyridazin véi 2-metylamino-
ethanol 1am chét 4i nhan. Mic di amin béc hai, 13 4i nhan hon so v6i amin bac mét dugc
st dung lam chét 4i nhén, phan g khong dinh lugng dugc va viéc tinh ché phuc tap
bing sic ki cot 1a dugc yéu cau.

Donna L. Romero va cic dong tac gia (Journal of Medicinal Chemistry, 1996, Vol.
39, No. 19, pp. 3769-3789) bdc 16 phan uing cua 3,4,5-triclopyridazin v6i isopropylamin
lam chét 4i nhan. Theo thong tin d4 duoc dua ra trong bai bao, phan img phai dugc thuc
hién trong toluen hdi Iwu, tirc 14 & nhiét do khoang 110 °C. Ngoai ra, ¢6 yéu cau séc ki
dé tinh khiét.

Tuong tw, WO 96/18628 boc 16 phan tmg nay, trong d6 3,4,5-triclopyridazin va
isopropylamin dugc hdi lwu trong toluen trong ba gid. S#c ki cot duge yéu cau sau do
d& phan 1ap hop chit mong mudn 4-isopropylamino-3,5-diclopyridazin.

Do d9, cac quy trinh didu ché cac diclopyridazin amin nhu duge md ta trong tinh
trang k§ thuat 12 khong c6 loi v& mit diéu kién phan tmg, hiéu suét, vi/hodc yéu cau tinh
khiét.

Ngoai ra, mot bét loi khac ciia cac quy trinh dugc md ta trong linh vyc k§ thuat 1a
hop chit kich thich 3,4,5-triclopyridazin phai dugc diéu ché va dwgc sir dung lam vét
liéu khoi ddu. Viée st dung 3,4,5-triclopyridazin 1a déc biét bt loi & quy mo thuong
mai.

Do d6, muc dich cia sang ché la dé xuit quy trinh diéu ché cac hop chat
diclopyridazin amin, khic phuc dugc cac nhuge di8m v& mat didu kién phan tng, hiéu
sufit, va/hoiic yéu ciu tinh khiét 13 hidn nhién tir tinh trang k¥ thuat hodc cac nhugc diém
v& viée str dung chét kich thich 3,4,5-triclopyridazin lam vat liéu khoi dau.

Lién quan dén van @& nay, dugc dac biét quan tdm la viéc dé xuét quy trinh khong
phtrc tap, ma thich hop dé mé rong quy mo va cho hiéu sut thoa dang, tot hon 14 hidu
sut 13 16n hon 90%.

Muc dich trén ddy dat duge boi quy trinh B nhu duge m6 ta & diy va trong diém
doc 18p 12 va céc yéu cu bao hé mdt cach truc tiép hodc gian tiép phu thudc vao ngit

canh do.
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Theo khia canh tht hai, sang ché do d6 dé cap dén quy trinh, ma sau day duoc &
cép 1a quy trinh B, dé didu ché (a) hop chit diclopyridazin amin ¢6 cong thirc IVa hodc
mubi, chit h3 bién hogc N-oxit ciia n6, hodc (b) hop chét diclopyridazin amin ¢ cong

thirc IVb hodc mudi, chit hd bién hodc N-oxit ctia nd, hodc (c) hdn hgp cta (a) va (b)

H
1—
Cl = h‘ R'—N = n‘
Cl (IVa) Cl (IVb)

trong phan tmg mot binh bao gdm céc bude

cho phan tng hop chét c6 cong thirc IT

Cl\~ N

U

cl N
OH (IT)

v6i POCls, va

cho phén tmg san pham thd thu duge véi hop chét amin R!-NH, hodc mudi cia
no,

trong d6 R! 12 H, Ci-Cz-alkyl, hodc Ci-Cz-alkoxy-Ci-Cz-alkyl.

Chu ¥ rang phan tmg mot binh 1am co s& cho quy trinh B twong mg véi cac bude
(ii)+(iii) trong tinh tu phan Ung trén day.

P43 ngac nhién phat hién ra rang quy trinh didu ché cac hop chat diclopyridazin
amin khong cin phai dugc khéi dau tr 3,4,5-triclopyridazin. Thay vao d6, 3,4,5-
triclopyridazin c6 thé dugc diéu ché tai chd trong phan tmg mét binh véi hop chét ¢6
cong thuce II 1a vat liu khoi dau. 3,4,5-triclopyridazin dugc tao tai chd sau d6 phan g
truc tiép v6i hop chit amin dé tao thanh céc hop chét diclopyridazin amin mong muén.

Quy trinh nay déc biét ¢6 lgi vi cac li do vé an toan, vi n6 khéng qén phai phan 1ap
va str dung chét kich thich 3,4,5-triclopyridazin. Didu nay khién quy trinh dugc va thich
hon cho céc 4p dung cdng nghiép. Ngoai ra, quy trinh cling kinh té va thich hop hon dé
mé rong quy mo.

Ngoai ra, da thy 1a hiéu suét rat cao cua cac hop chét diclopyridazin amin cé thé
dat dugc boi quy trinh néu trén, trong d6 phan Ung cta 3,4,5-triclopyridaiin dugc tao
tai chd v&i hop chét amin khong yéu clu cac didu kién phan tmg khic nghiét. Do hi¢u

sut cao, viéc tinh ché phtc tap cling tranh dugc.
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Muc dich trén dy cling dat dugc boi quy trinh C nhu duge md ta & day va trong
diém doc lap 13 va céc yéu ciu bao ho mot cach truc tiép hoac gian tiép phu thudc vao
ngit canh do.

Theo khia canh thir ba, sang ché do d6 dé cap dén quy trinh, ma sau ddy dugc dé
cép 14 quy trinh C, dé diéu ché (a) hop chét diclopyridazin amin c6 cong thitc IVa hodc
mudi, chit hd bién hodic N-oxit ctia né, hodc (b) hop chét diclopyridazin amin c6 cong

thirc IVb hodc mudi, chit hd bién hoic N-oxit ciia nd, hodc (c¢) hdn hop cua (a) va (b)

(of R*—H
Z>N Z "N
1 il
R—N" YN o AN
Cl (IVa) Cl (IVb)

bao gdm budc cho phan ung hop chét triclopyridazin c6 cong thirc IIT

Cl Y

Il

Cl x~_N
Cl (1)

v6i hop chat amin R'-NH, hoic mubi ctia nd,
trong d6 R! 1a CH2CH;,
va trong d6 quy trinh tuy y bao gbm thém budc didu ché hop chét triclopyridazin

¢6 cong thic 111

Cl SN

(l

Cl N
Cl (1IN

bang cach cho phan tmg hop chét ¢6 cong thirc 1T

Cl\ ~ N
1

N

OH (IT)

Cl

véi POCls.

Cht ¥ rdng budc phan tmg 1am co s& cho quy trinh C dugc bao ham bai bude (iii)
trong trinh tw phan ng trén ddy. Theo cach tly ¥, budc (ii) cua trinh tu phan ng trén
day ciing dugc thuc hién.

D4 ngac nhién phat hién ra rang quy trinh didu ché céc hop chét diclopyridazin

amin 13 dic biét ¢ loi néu etylamin dwgc st dung lam chat 4i nhan trong phan ng theai
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nhan. Mic du tinh trang k§ thuat goi y ring céc diéu kién phan tmg khic nghiét hogc it
nhét 13 thdi gian phan tmg rat dai cho phan tng thé 4i nhan, c4c tic gia sang ché da phat
hién ra ring cac diéu kién phan tmg vira phai v6i nhiét &6 phan tmg, vi du khong vuot
quéa 100°C va thoi gian phan tng khong vuot qua 12 gio 1a da d8 tao ra cac hop chat
diclopyridazin etylamin mong mudn véi hiéu suét cao, va khong phai thuc hién viéc tinh
ché phuc tap.

Theo khia canh tht tu, sang ché d& cip dén hop chét diclopyridazin amin c6 cong

thirc IVa hodc mudi, chat hd bién hodc N-oxit ctia nd;

Cl = h‘
RI—N x~_N
H
Cl (IVa)

trong d6 R! 1a CH2CHj;
hoic hop chat diclopyridazin amin ¢6 cong thirc TVb hodc mudi, chat hd bién hodc

N-oxit ctia no,

RI-N
Z N
1l
o SN
Cl (IVb)

trong d6 R! 1a CH2CHs.

Ngoai ra, sang ché @ cép dén hdn hop ctia hop chét diclopyridazin amin c6 cong
thitc TVa hodc mubi, chat hd bién hoic N-oxit ctia né va hop chét diclopyridazin amin
¢6 cong thirc IVb hodc mubi, chit hd bién hoiic N-oxit clia n6 nhu dugc xac dinh trén
day.

Nhu di chi ra trén ddy, céc hop chit ndy 13 cc tién chit rat da ning dé didu ché
cac héa chét, nhu cac hop chét trong linh vuc dugc va héa nong. Ching c6 thé dugc sir
dung theo cach c6 loi trong quy trinh hydro héa/loai hydro nhu duge m6 ta & day.

Theo khia canh thir nim, sang ché dé cap dén quy trinh diéu ché hop chét c6 cong

thitc VIT* hodc chit ddng phén 14p thé, mubi, chét hd bién hodc N-oxit clia né

RS (VII*)

-10-
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bao gdm budc cho phan ting hgp chat pyridazin amin c6 cong thirc V hodc mubi,
chét hd bién hodc N-oxit cia nd

H

RL_N\CN

v6i hop chét ¢ cong thitc VI* hodc chit ddng phan 14p thé, mudi, chat hd bién
hodc N-oxit ciia nd
R2 0]
R4 <~ !

R6—N

N

RS N7 R3 (VI%)

trong do

R!1a CH,CHs; va trong d6

R2 14 CHs, R3 1a H, R* 1a CHs, RS 1a CH3 va R® 1a H; hoac

R2 1a CH3, R3 1a H, R* 14 CF3, R® 1a CH3 va R® 1a H; hoac

R2? 1a CH3, R3 1a H, R* 1a CH(CH3),, R® 1a CH3 va R® 1a H; hoac

R? 1a CHs, R; 1a H, R* [a CHFCH3, R® 1a CH3 va R® 1a H; hodc

R? 13 CHs, R3 1a H, R* 14 1-CN-cC3Hs, R® 12 CH3 va RS 1a H; hoic

R2 13 CH3, Rs 1a H, R* 14 1-C(O)NH»-cC3Hs, R’ 1a CH3z va R 13 H; hodc

R2 1a CH3, R3 1a H, R* va R’ 14 CHCH,CF,CH,CH>, va R® 1a H;

va trong do

X! 13 nhém roi chuyén, tdt hon 13 dugc chon tir halogen, N3, p-nitrophenoxy, va
pentaflophenoxy, va cu thé t6t hon 14 clo.

Quy trinh nay duéi day duoc dé cép 1a quy trinh D. Chiiy rﬁng budc phan ing lam
co s& cho quy trinh D duge bao ham béi budce (v) trong trinh tu phén tng trén day.

Quy trinh nay minh hoa rang cac hop chét pyridazin amin, ma cé thé thu duoc
bing quy trinh hydro héa/loai hydro nhu dugc mo ta trong ban md ta nay la cac chét
trung gian quan trong trong didu ché céc hop chét 4-pyrazol-N-pyridazinamit, 1a cac
thude trir sau, vi du, thich hop d& phong trir sinh vét gdy hai khong xwong sbng.

Duoc hiéu ring céc quy trinh A, B, C, va D nhu duoc xac dinh trén day c6 thé tuy
y bao gdm thém c4c budc phéan tng bd sung cua trinh tu phan tmg dugc néu trén day.

Vi dy, quy trinh A ¢6 thé ty ¥ bao gbm thém budc (iii) va tiy y bude (ii), trong

dé cac bude (ii) va (iii) co thé dugc thuc hién mot cach tach biét hodc cuing nhau la céac
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budc (ii) + (iii) trong phan tng mot binh. Ngoai ra, quy trinh A ¢ thé tiy y bao gdm
thém budc (i). Ngoai ra, duoc hidu ring quy trinh A c6 thé tity ¥ bao gdm thém bude
. |

Quy trinh B ¢6 thé tly ¥ bao gdm thém bude (i) va/hode bude (iv). Ngoai ra, bude
(v) c6 thé tiy ¥ sau bude (iv).

Quy trinh C c6 thé tily ¥ bao gdm thém budc (i) va/hodc bude (iv). Ngoai ra, bude
(v) ¢6 thé tiy ¥ sau bude (iv).

Quy trinh D ¢6 thé tily ¥ bao gdm thém mét hodc nhiéu cée bude (iv), (iii), (ii),
hoic (i) trude d6 nhu dugce chi ra trong trinh tu phan ing trén day.

Puoc hiéu ring cac bude phan ting ctia cc trinh ty phan tmg dugc chi ra trén day,
t6t hon 1a dugce bao ham bdi cac quy trinh A, B, C, hodc D, ¢ thé duoc thuc hién mot
cach tach biét, tic 1a trong khi phén l4p céc hop chit trung gian, hodc khong phén 14p
cac hop chét trung gian. Cu thé 13, wu tién 1a c4c bude cu thé sau d6 duogc thyc hién trong
cac phan (rng mot binh nhu vi du trong trudng hop céc bude (ii) + (iii).

Ngoai ra, dugc nhin manh rang m3i budc phan tng cé thé duoc thuc hién & quy
mo k¥ thuét. Tét hon 13, cac chit phan ting duoc chuyén héa t6t nhu nhau va chi quan

sat thayco d6 1éch nho veé mat hiéu suat.

M3 ta chi tiét sang ché

Lién quan dén cac khia canh trén dy cta séng ché, cac dinh nghia sau duge dua
ra.

“Céc hop chét ctia sang ché” hodc “cac hop chét theo sang ché”, tirc 1a cac hop
chét ¢6 cong thue I, 1L, IIT, IVa, IVb, V, VI, va VII (cling nhu VI* va VII*) duoc xac
dinh & ddy, bao gém (c4c) hop cht cling nhu mubi, chét hd bién hoic N-oxit clia ching,
néu sy tao thanh ciia cac dan XuAt nay la co thé, va néu cac tAm bat ddi c6 mit, ma cu
thé 13 cho truong hop ctia cac hop chét VI va VII ciing nhu cac hop chat VI* va VII*,
cling nhu cac chat ddng phan lap thé ctia chiing.

Nhu duoc st dung trong ban mé ta nay, thuat ngit “(cac) hop chét pyridazin amin”
d& cap dén cac hop chét ¢ cong thirc V, tic 13 pyridazin céc hop chét véi nhém amino
~NHR! 14 phin tir thé & vi tri 4 clia gbc pyridazin. Do d6, cac hop chét pyridazin amin

theo sang ché khéng bao gdm bét ky phén tir thé nio nita & vong pyridazin.
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Nhu duoc sir dung trong ban mé ta nay, thudt ngit “(cac) hop chét diclopyridazin
amin” bao gdm cac hop chit c6 cong thirc TVa hogc IVb hogc t6 hop cta chung, tirc 12
cac hop chét pyridazin v6i nhém amino -NHR! 1a phén tir thé va hai phén tir thé clo,
trong do6 cac phﬁn ttr thé c6 mit & céc vi tri ndy cia géc pyridazin, ma cé thé dugc din
xuét tlr céng thirc IVa va IVb.

Nhu duge sir dung trong ban md ta nay, thudt ngit “(cac) hop chét triclopyridazin
amin” t6t hon 1a d& cip dén céc hop chat c6 cong thic 11, tirc 13 3,4,5-triclopyridazin.

Phu thudc vao tinh axit ho#c tinh bazo cling nhu cac diéu kién phan tng, cac hop
chét ctia sang ché c6 thé c6 mit & dang mubi. Cac mudi ndy c6 thé thu duge mot cach
dién hinh bang cach cho phan tng hop chét véi axit, néu hop chét ¢6 nhém chirc bazo
nhu amin, hodc bang cach cho pﬁén ting cac hop chit vdi bazo, néu hop chét c6 nhém
chirc axit nhu nhom axit carboxylic.

Céc cation thu duoc tit bazo, ma cac hop chit ctia sang ché phan Gng véi, 12 vi du
cac cation kim loai kiém M,", cac cation kim loai kiém thd Me;2" hoidc cac cation amoni
NR4", trong d6 kim loai kiém t6t hon 13 natri, kali hogc lithi vi kim loai kiém thd t6t hon
1a magie hoac canxi, va trong do cac phén tir thé R ctia cation amoni NR4" t6t hon 13 ddc
lap duoc chon tit H, C1-Cio-alkyl, phenyl va phenyl-C;-Cz-alkyl. Cu thé 13, cac cation
thich hop 14 cc ion ctia kim loai kidm, tét hon 14 lithi, natri va kali, ctia kim loai kiém
thd, t6t hon 14 canxi, magie va bari, va cua kim loai chuyén tiép, t6t hon 13 mangan,
ddng, kém va sét, va cfing nhu 13 amoni (NH*") va amoni duoc thé trong d6 mot dén
bdn nguyén tir hydro duogc thay thé bang Ci-Cs-alkyl, Ci-Cs-hydroxyalkyl, Ci-Cs-
alkoxy, Ci-Cs-alkoxy-Ci-Cs-alkyl, hydroxy-Ci-Cs-alkoxy-Ci-Cs-alkyl, phenyl hodc
benzyl. Vidu vé c4c ion amoni duoc thé bao gdm metylamoni, isopropylamoni, dimetyl-
amoni, diisopropylamoni, trimetylamoni, tetrametylamoni, tetraetylamoni, tetrabutyl-
amoni, 2-hydroxyetylamoni, 2-(2-hydroxyetoxy)etylamoni, bis(2-hydroxy-etyl)amoni,
benzyltrimetylamoni va benzl-trietylamoni, ngoai ra cac ion photphoni, cac ion sulfoni,
t&t hon 1& céc ion tri(C1-Cs-alkyl)sulfoni, va c4c ion sulfoxoni, tt hon 1a tri(Ci-Cs-
alkyl)sulfoxoni.

Céc anion, thu dugc tir axit, ma cac hgp chit theo sang ché phan tng vdi, 1a vi du
clo, brom, flo, hydrosulfat, sulfat, dihydrophosphat, hydrophosphat, phosphat, nitrat,
bicarbonat, carbonat, hexaflosilicat, hexaflophosphat, benzoat, va cic anion cta axit Ci-

Cs-alkanoic, t6t hon 13 format, axetat, propionat va butyrat.
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Céc chét h3 bién cia cac hop chat theo sang ché bao gbm cac chit hd bién keto-
enol, cac chét hd bién imin-enamin, cac chét hd bién axit amit-imidic va cc chit tuong
tu. Céc hop chit theo sang ché bao ham tét ca cac chét hd bién c6 thé.

Thuét nglt “N-oxit” dé cap dén dang hop chét theo sang ché trong do, it nhét mot
nguyén tit nito c6 mat & dang da duge oxy héa (nhu NO). Cc N-oxit ctia cac hop chat
theo sang ché chi c6 thé thu duoc, néu cac hop chét chira nguyén ti nito, nguyén tir ndy
6 thé duoc oxy héa. Cac N-oxit c6 thé duge diéu ché cha yéu bang cac phuong phap
tiéu chuén, vi du bing cic phuong phép dugc mé ta trong Journal of Organometallic
Chemistry 1989, 370, 17-31. Tﬁy nhién, wu tién theo sang ché 1a cac hop chit khong c6
mit & dang cac N-oxit. Mt khac, trong céc didu kién phan tng cu thé, khong thé tranh
khéi viée cac N-oxit duoc tao thanh it nhét 13 & giai doan trung gian.

Thuat ngit "cac chét ddng phan lap th8" bao gdm ca chét ddng phan quang hoc,
nhu chdt ddng phén d6i anh hodc chit ddng phan khéng dbi quang, chét ddng phan
khong déi quang tdn tai 1a do nhidu hon mot tim bét dbi ximg trong phan tir, cling nhu
chit ddng phan hinh hoc (chét ddng phén cis/trans). Tity thude vio kiéu phan tir thé, hop
chét theo sang ché c6 thd c6 mot hodc nhidu tim bat ddi, trong truong hgp d6 ching c6
thé c6 mat & dang hdn hop gdm cac chét ddng phan d6i anh hoic cac chét ddng phan
khong dbi quang. Séng ché @ xut ca cac ddng phan dbi anh va cac ddng phan khong
dbi quang tinh khiét va hdn hop cia ching. Hop chét thich hop theo sdng ché ciing bao
gbm tht ca cac chit dong phan lap thé hinh hoc c6 thé c6 (c4c chit ddng phén cis/trans)
va hén hop ctia chiing.

Céc hop chét theo sang ché ¢6 thé & dang ran hodc long hodc dang khi. Néu céc
hop chét 1a c6 mit & dang rn, chung c6 thé 1a v6 dinh hinh hodc ¢6 thé ton tai & mot
hoic nhiéu trang thai két tinh khéc (dang da hinh) ma c6 thé c6 céc ddc tinh vi mé khac
nhu d6 n dinh hoiic thé hién cac dic tinh sinh hoc khac nhu c4c hoat tinh. Sang ché bao
gbm ca cac hop chét vé dinh hinh va c4c hop chit tinh thé, hdn hop clia céc dang tinh
thé khac nhau, cling nhu mudi ctia céc chit v6 dinh hinh hogc tinh thé ciia chung.

Céc gbe hitu co néu trong céc dinh nghia cta cac bién trén day - giéng nhu thujt
ngit halogen - 1a thudt ngit tdp hop dbi v6i cac danh sach riéng biét cua cac thanh phin
nhom riéng biét. Tién t§ Co-Cm trong mdi truong hop chi ra s6 luong nguyén tir cacbon

c6 thé co trong nhém nay.
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Thudt ngtt "halogen" trong m&i trudong hop dung d8 chi flo, brom, clo hoic iot, cu
thé 1a flo, clo hodc brom.

Thuat ngit "alkyl" nhu duge st dung & day va trong phan alkyl ca alkylamino,
alkylcacbonyl, alkylthio, alkylsulfinyl, alkylsulfonyl va alkoxyalkyl trong mdi trudng
hop dung d& chi nhém alkyl mach théng hozc mach nhénh thudng c6 tir 1 dén 10 nguyén
ttr cacbon, thudng 13 tir 1 dén 6 nguyén tir cacbon, tbt hon 14 1 dén 4 nguyén tir cacbon,
t5t hon nira 13 tir 1 dén 3 nguyén tir cacbon. Vi du vé nhém alkyl 14 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-dimetyl-propyl, 1,2-
dimetyl-propyl, 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-trimetylpropyl, 1-
etyl-1-metylpropyl, va 1-etyl-2-metylpropyl.

Thuit ngit "haloalkyl" nhu dugc st dung ¢ day va trong phan gbc haloalkyl ctia
haloalkylcacbonyl, haloalkoxycacbonyl, haloalkylthio, haloalkylsulfonyl, haloalkyl-
sulfinyl, haloalkoxy va haloalkoxyalkyl, trong mdi trudng hop ding dé chi nhém alkyl
mach thdng hodc mach nhanh thudng c6 tir 1 dén 10 nguyén ti cacbon, thuong 1 tir 1
dén 6 nguyén tir cacbon, tt hon la tir 1 dén 4 nguyén tir cacbon, trong d6 nguyén tir
hydro thudc nhém nay dugc thay thé mot phan hodc hoan toan bing nguyén tir halogen.
Cac gbc haloalkyl wu tién dwgc chon tir Ci-Cs-haloalkyl, tot hon nita 1a tr Ci-Cs-
haloalkyl hodc Ci-C»-haloalkyl, cu thé 14 tir C;-Co-floalkyl nhu flometyl, diflo-metyl,
triflometyl, 1-floetyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, pentafloetyl, va gbc tuong
tu.

Thu4t ngtt "alkoxy" nhu dugc st dung trong ban m6 ta nay trong mdi trudng hop
bidu thi nhém alkyl mach thing hoic mach nhanh ma dugc lién két thong qua nguyén
tr oxygen va thuong co tu 1 dén 10 nguyén tir cacbon, thuong tir 1 dén 6 nguyén tir
cacbon, tét hon 1a 1 d&n 4 nguyén tir cacbon. Vi du vé& nhém alkoxy la metoxy, etoxy,
n-propoxy, iso-propoxy, n-butyloxy, 2-butyloxy, iso-butyloxy, tert.-butyloxy, va cac
nhom tuong tu.

Thuét ngitt "alkoxyalkyl" nhu duoc sir dung & day cung dé chi alkyl thuong chira
tir 1 dén 10, thuong 1a 1 d&én 4, t5t hon 1a 1 dén 2 nguyén tir cacbon, trong d6 1 nguyén

tit cacbon mang gbc alkoxy thudng chira 1 dén 4, t6t hon 14 1 hozc 2 nguyén tir cacbon
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nhu da x4c dinh & trén. Vi du vé alkoxyalkyl 1& CH,OCH3, CH,-OC2Hs, 2-(metoxy)-
etyl, va 2-(etoxy)etyl.

Thuit ngft "haloalkoxy" nhu dugc st dung trong ban mo ta nay trong mdi trudng
hop biéu thi nhém alkoxy mach théng hodc mach nhanh co6 tur 1 dén 10 nguyén tir
cacbon, thudng 14 tir 1 dén 6 nguyén tir cacbon, t5t hon 13 1 dén 4 nguyén tir cacbon,
trong d6 nguyén tir hydro ctia nhém nay la duoc thay thé mot phan hodc hoan toan bang
cac nguyén tir halogen, cu thé 14 cac nguyén tix flo. Céc gbc haloalkoxy wu tién bao gbm
C1-Cs-haloalkoxy, cu thé 1a C;-Ca-floalkoxy, nhu flometoxy, diflometoxy, triflometoxy,
1-floetoxy, 2-floetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-clo-2-floetoxy, 2-clo-2,2-
diflo-etoxy, 2,2-diclo-2-floetoxy, 2,2,2-tricloetoxy, pentafloetoxy va cac gbc tuong tur.

Thu4t ngit "alkylsulfonyl" (alkyl-S(=0)2-) nhu duoc sir dung trong ban mo ta nay
dé cap dén nhém alkyl no mach théng hodc mach nhanh cé 1 dén 10 nguyén tit cacbon,
t6t hon 1a 1 dén 4 nguyén tir cacbon (= C1-Cs-alkylsulfonyl), t6t hon 1a 1 dén 3 nguyén
tit cacbon, ma duoc lién két thong qua nguyén tit luu huynh cua nhém sulfonyl & batky
vi tri ndo trong nhém alkyl.

Thuét ngit "haloalkylsulfonyl" nhu dugc sir dung & diy dung dé chi nhém
haloalkylsulfonyl nhu d& néu & trén trong d6 nguyén tir hydro dugc thé mot phan hozc
hoan toan bang flo, clo, brom va/hoic i6t.

Thuét ngit "alkylcacbonyl" dé cap dén nhém alkyl nhu duge xéc dinh trén ddy, ma
dugc lién két thong qua nguyén tir cacbon ctia nhém cacbonyl (C=0) d6i v&i phan con
lai ctia phén tu.

Thuét ngit "haloalkylcacbonyl" dé cap dén nhom alkylcacbonyl nhu da néu & trén
trong d6 nguyén tir hydro dugc thé mot phan hodc hoan toan béng flo, clo, brom va/hodc
idt.

Thuét ngit "alkoxycacbonyl" dé cap dén nhom alkylcacbonyl nhu duge xac dinh
trén day, dugc lién két thong qua nguyén tlr oxy voi phin con lai ctia phan ti.

Thu4t ngft "haloalkoxycacbonyl” d& cap dén nhom alkoxycacbonylnhu d& néu trén
day trong d6 nguyén tir hydro dugc thé mot phan hoic hoan toan bang flo, clo, brom
va/hoic ibt.

Thuat ngit "alkenyl" nhu dugc sir dung & day trong mdi trudong hop ding dé chi
gbe hydrocacbon khdng no don thudng c6 2 dén 10, thuong 13 2 dén 6, tét hon 122 dén
4 nguyén tr cacbon, ching han vinyl, allyl (2-propen-1-yl), 1-propen-1-yl, 2- propen-2-
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yl, methallyl (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 cac gdc trong
tu.

Thuét ngit "haloalkenyl" nhu dugc sir dung trong ban md ta nay d& cap dén nhém
alkenyl nhu duge xac dinh trén day, trong d6 nguyén tir hydro dugc thé mot phan hodc
toan b bang nguyén tir halogen.

Thu4t ngit "alkynyl" nhu dugc sir dyng trong ban md ta nay trong mdi truong hop
biu thj gdc hydrocacbon khéng no don thudng c6 2 dén 10, thuong c6 2 d&n 6, t6t hon
1a 2 dén 4 nguyén tir cacbon, vi du ethynyl, propargyl (2-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-etylprop-2-yn-1-yl va cac gbc tuong tu.

Thust ngit "haloalkynyl" nhu dugc sir dung trong ban m ta nay dé cap dén nhém
haloalkynyl nhu dugc x4c dinh trén day, trong d6 nguyén tir hydro dugc thé mot phan
hodc toan bd bang nguyén tir halogen.

Thuét ngit "xycloalkyl" nhu dugc st dung & diy va trong gbc xycloalkyl ctia
xycloalkoxy va xycloalkylthio trong mdi trudng hop dung d& chi gbc vong béo mdt vong
thuong c6 tir 3 dén 10 hoic tir 3 dén 6 nguyén tir cacbon, nhu xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, xyclononyl va xyclo-dexyl hodc
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Thuét ngit "haloxycloalkyl" nhu dugc st dung trong ban mo ta nay va trong cac
gbc haloxycloalkyl ctia haloxycloalkoxy va haloxycloalkylthio trong mdi trudong hop
bidu thi gbc mdt vong vong béo thudng 6 tir 3 dén 10 nguyén tir C hoic 3 dén 6 nguyén
tr C, trong do it nhéat mot, vi du 1, 2, 3, 4, hodc 5 nguyén tit hydro, dugc thay thé béng
halogen, cu thé 1a b%mg flo ho#c clo. Céac vi du 1a 1- va 2- floxyclopropyl, 1,2-, 2,2- va
2,3-difloxyclopropyl, 1,2,2-trifloxyclopropyl, 2,2,3,3-tetrafloxyclopropyl, 1- va 2-clo-
xyclopropyl, 1,2-, 2,2- va 2,3-dicloxyclopropyl, 1,2,2-tricloxyclopropyl, 2,2,3,3-tetra-
cloxyclopropyl, 1-,2- va 3-floxyclopentyl, 1,2-, 2,2-, 2,3-, 3,3-, 3,4-, 2,5-difloxyclo-
pentyl, 1-,2- va 3-cloxyclopentyl, 1,2-, 2,2-, 2,3-, 3,3, 3,4-, 2,5-dicloxyclo-pentyl va
gbc tuong tu.

Thuéat ngit “xycloalkoxy” dé cap dén nhém xycloalkyl nhu dugc xac dinh trén day,

duoc lién két théng qua nguyén tir oxy véi phén con lai ctia phén ti.
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Thuét ngit "xycloalkylalkyl" dung dé chi nhém xycloalkyl nhu d x4c dinh & trén
ma duoc lién két v6i phin con lai cia phan tir nhé nhém alkyl, nhu nhém Ci-Cs-alkyl
ho#c nhom C;-Cy-alkyl, cu thé 13 nhém metyl (= xycloalkylmetyl).

Thuat ngit "xycloalkenyl" nhu dugc sir dung & ddy va trong gbc xycloalkenyl ctia
xycloalkenyloxy va xycloalkenylthio trong mdi trudng hop dung 8 chi gbc khong thom
chua bdo hoa don mot vong thuong co tir 3 dén 10, chéng han 3, hodc 4 hoac .tfx 5 dén
10 nguyén tir cacbon, t5t hon 1a tir 3 dén 8 nguyén tir cacbon. Vi du vé cac nhém
xycloalkenyl bao gdm xyclopropenyl, xycloheptenyl hodc xyclooctenyl.

Thuét ngit “haloxycloalkenyl” nhu duoc str dung trong ban m6 ta nay va trong cac
gbc haloxycloalkenyl cia haloxycloalkenyloxy va haloxycloalkenylthio trong mdi
trudmg hop bidu thi gbc khong thom, khong bio hoa don, mdt vong thudng cé tir 3 dén
10, vi du 3, hodc 4 hoac tur 5 dén 10 nguyén tir cacbon, t5t hon 1a tir 3 dén 8 nguyén tir
cacbon, trong d6 it nhat mdt, vi du 1, 2, 3, 4, hodc 5 nguyén tit hydro, dugc thay thé
bing halogen, cu thé 13 bang flo hogc clo. Céc vi du 1a 3,3-difloxyclopropen-1-yl va 3,3-
dicloxyclopropen-1-yl.

Thuét ngit "xycloalkenylalkyl" dung dé chi nhém xycloalkenyl nhu d4 x4c dinh &
trén ma duoc lién két v6i phin con lai clia phan ti nhd nhém alkyl, nhu nhém Ci-Cs-
alkyl hodc nhéom C;-Cg-alkyl, cu thé 14 nhém metyl (= xycloalkenylmetyl).

Thuét ngit “vong cacbon” hodc “mach cabon vong” thudng bao gbm vong khong
thom mot vong c6 3 dén 12 canh, tdt hon 13 3 dén 8 canh hoic 5 dén 8 canh, t6t hon nita
1 5 hodc 6 canh c6 3 dén 12, t5t hon 12 3 dén 8 hodc 5 dén 8, t6t hon nita 1& 5 hodc 6
nguyén tir cacbon. Tt hon 13, thuat ngft “vong cabon” bao gdm nhém xycloalkyl va
xycloalkenyl nhu da xac dinh & trén.

Thuét ngit “di vong” hodc "vong khac loai" thudng bao gdm gbc khong thom di
vong mdt vong co 3 dén 12 canh, téthon 12 3 dén 8 canh hoic 5 dén 8 canh, t6t hon nita
1a 5 hoac 6 canh, cu thé 12 6 canh. Gc khong thom di vong thuong bao g@)m 1,2,3,4,
hodc 5, t6t hon 13 1, 2 hoic 3 nguyén tir khéc loai dugce chon tr N, O va S lam thanh
phan vong, trong d6 nguyén tir S 1am thanh phén vong ¢ thé c6 mat & dang S, SO hodc
SO,. Céc vi du vé cac gbc di vong c6 5 hodc 6 canh bao gbm cac vong di vong khong
thom, khong 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-oxo-thiolanyl, S-dioxothiolanyl,
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dihydrothienyl, S-oxodihydrothienyl, S-dioxodihydrothienyl, oxazolidinyl, oxazolinyl,
thiazolinyl, oxathiolanyl, piperidinyl, piperazinyl, pyranyl, dihydropyranyl, tetra-
hydropyranyl, 1,3- va 1,4-dioxanyl, thiopyranyl, S.oxothiopyranyl, S-dioxothiopyranyl,
dihydrothiopyranyl, S-oxodihydrothiopyranyl, S-dioxodihydrothiopyranyl, tetrahydro-
thiopyranyl, S-oxotetrahydrothiopyranyl, S-dioxotetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, S-oxothiomorpholinyl, S-dioxothiomorpholinyl, thiazinyl va céac gbe
tuong tw. Vi du vé cac vong di vong con bao gdm 1 hodc 2 nhém cacbonyl 1am thanh
phin vong bao gdm pyrolidin-2-onyl, pyrolidin-2,5-dionyl, imidazolidin-2-onyl,
oxazolidin-2-onyl, thiazolidin-2-onyl va cac vong tuong tu.

Thuat ngit "hetaryl" bao gdm céc gdc di vong thom mét vong ¢ 5 hodc 6 canh
bao gém, lam thanh ph?ln cua vong, 1, 2, 3, hodc 4 nguyén tir khac loai dugc chon tir N,
O va S. Vi du vé cac géc di vong thom c6 5 hodc 6- canh bao gém pyridyl, tuc la 2-, 3-
, hodc 4-pyridyl, pyrimidinyl, tirc 13 2-, 4-, hodc 5-pyrimidinyl, pyrazinyl, pyridazinyl,
tirc 14 3- hodc 4-pyridazinyl, thienyl, tirc 1a 2- hodc 3-thienyl, furyl, tirc 1a 2-hogc 3-furyl,
pyrolyl, tirc 13 2- hodc 3-pyrolyl, oxazolyl, tirc 1a 2-, 3-, hodc 5-oxazolyl, isoxazolyl, tic
14 3-, 4-, hoic 5-isoxazolyl, thiazolyl, tirc 14 2-, 3- hodc 5-thiazolyl, isothiazolyl, tirc la
3-, 4-, hodc 5-isothiazolyl, pyrazolyl, titc 14 1-, 3-, 4-, hodc 5-pyrazolyl, tic la 1-, 2-, 4-
, hodc 5-imidazolyl, oxadiazolyl, vi du 2- hodc 5-[1,3,4]oxadiazolyl, 4- hodc 5-(1,2,3-
oxadiazol)yl, 3- hoic 5-(1,2,4-oxadiazol)yl, 2- hodc 5-(1,3,4-thiadiazol)yl, thiadiazolyl,
vi du 2- hoic 5-(1,3,4-thiadiazol)yl, 4- hodc 5-(1,2,3-thiadiazol)yl, 3- hodc 5-(1,2,4-
thiadiazol)yl, triazolyl, vi dy 1H-, 2H- hodc 3H-1,2,3-triazol-4-yl, 2H-triazol-3-yl, 1H-,
2H-, hoic 4H-1,2,4-triazolyl va tetrazolyl, tirc la 1H- hodc 2H-tetrazolyl. Thudt ngit
"hetaryl" cling bao gbm céc gbe di thomhai vong c6 8 dén 10 canh chua 1, 2 hoic 3
nguyén tir khac loai dugc chon tr N, O va S lam thanh phén vong, trong d6 vong di
thom c6 5 hodc 6 canh dugc ngung tu thanh vong phenylhoéc thanh géc di thom c6 5
hodc 6 canh. Vi du vé vong di vong thom c¢6 5 hodc 6 canh duge dung hop v6i vong
phenyl hozc v6i gbc di vong thom c6 5 hodc 6 canh bao gdm benzofuranyl, benzo-
thienyl, indolyl, indazolyl, benzimidazolyl, benzoxathiazolyl, benzoxadiazolyl, benzo-
thiadiazolyl, benzoxazinyl, chinolinyl, isochinolinyl, purinyl, 1,8-naphthyridyl,
pteridyl, pyrido[3,2-d]pyrimidyl hodc pyrido-imidazolyl va gbc twong tw. Cac gbe

hetaryl ngung tu nay co thé duoc lién két voi phin con lai ctia phén tir nhd nguyén tir

-19-



28813

vong bét ky ctia vong di thom c6 5 ho#ic 6 canh hodc nhd nguyén tir cacbon cia géc
phenyl ngung tu.

Thuét ngit “aryl” bao gém cac géc thom mdt, hai hodc ba vong thuong cd tir 6 dén
14, tbt hon 14 6, 10, hodc 14 nguyén tir cacbon. C4c nhém aryl dugc néu lam vi du bao
gdm phenyl, naphtyl va anthraxenyl. Phenyl dugc wu tién lam nhém aryl.

Cac thuit nglt “heteroxyclyloxy”, “hetaryloxy”, va “phenoxy” @ cép dén
heteroxyclyl, hetaryl, va phenyl, dugc lién két thong qua nguyén tir oxy v6i phan con
lai cta phén ttr.

Céc thuit ngit “heteroxyclylsulfonyl”, “hetarylsulfonyl”, va “phenylsulfonyl” dé
cap tuong g dén heteroxyclyl, hetaryl, va phenyl, dugc lién két thong qua nguyén tir
luu huynh cta nhém sulfonyl véi phn con lai ctia phan tir.

Cac thuit ngit “heteroxyclylcacbonyl”, “hetarylcacbonyl”, va “phenylcacbonyl”
dé cap tuong ting dén heteroxyclyl, hetaryl, va phenyl, dugc lién két thong qua nguyén
tr cacbon ctia nhém cacbonyl (C=0) v6i phin con lai ctia phén tir.

Thuét nglt "heteroxyclylalkyl" va "hetarylalkyl" dung dé chi heteroxyclyl hodc
hetaryl, twong Ung, nhu di xac dinh & trén dugc lién két v6i phin con lai clia phan tir
nhd nhém Ci-Cs-alkyl hodc nhém Ci-Cs-alkyl, cu thé 13 nhém metyl (= heteroxyclyl-
metyl hodc hetarylmetyl, twong ung).

Thuét ngit "phenylalkyl” dé cap dén phenyl ma duoc lién két thong qua nhém Ci-
Cs-alkyl hodc nhém Ci-Cs-alkyl, cu thé 1a nhém metyl (= arylmetyl hodc phenylmetyl),
v6i phén con lai cia phan t, cdc vi du bao gbm benzyl, 1-phenyletyl, 2-phenyletyl, v.v..

Céc thuat ngit “alkylen” d& cap dén alkyl nhur dugc x4c dinh trén ddy, ma biéu dién
cAu lién két gitta phan tir va phén tir thé.

Céc phuong 4n uu tién vé cdc quy trinh A, B, C, va D theo sing ché dugc mo ta
dudi day.

Nhin chung, cic buéc phan (g duge thuc hién trong cac quy trinh A, B, C, va D
nhu duoc md ta chi tiét dudi ddy 1a duogc thuc hién trong céc binh thuong ding cho cac
phan Ung ndy, cac phan tmg duge thyc hién theo cach lién tuc, ban lién tuc hodc theo
mé.

Nhin chung, cac phan Gng cu thé s& duoc thuc hién trong diéu kién ap suit khi
quyén. Tuy nhién, cc phan ing ndy cling c6 thé duoc thuc hién trong diéu kién ap suit

giam.
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Nhiét d va thoi gian phéan tg c6 thé thay ddi trong pham vi rong, ma ngudi c6
hiéu biét trung binh trong linh vuc biét tir cc phan Gng twong ty. Nhiét d6 thuong phu
thudc vao nhi€t do hdi luu ctia dung méi. Cac phan tng khéc t8t hon 12 duoc thuc hién
& nhiét @6 phong, tirc 1a & khoang 25°C, hodc trong khi 1am lanh béng d4, tirc 14 & khoang
0°C. Viéc két thuc phan tng c6 thé dugc gidm sat bdi cac phuong phap da biét ddi
véingudi c6 hiéu biét trung binh trong linh vue, vi du sic ki 16p mong hodc HPLC.

Néu khong c6 chi dinh khéc di, ty 1é mol ctia cac chét phan tmg duoc sit dung trong
céc phan tmg, 1a trong khoang tir 0,2:1 dén 1:0,2, tt hon I tir 0,5:1 dén 1:0,5, tot hon
nita 14 tir 0,8:1 dén 1:0,8. T8t hon 1a sir dung lugng ding mol.

Néu khong c6 chi dinh khéc di, cac chit phan mg vé nguyén téc c6 thé duoc tiép
xtc v6i nhau theo trinh tw mong mubn bat ky.

Nguoi co hiéu biét trung binh trong linh vuc biét khi cac chét phan tng hogc céc
thubc thir 12 nhay 4m, do d6 phan tmg nén duge thuc hién trong diéu kién céc khi bao
vé nhu trong moi trudng nito, va cac dung mdi kho nén duge st dung.

Ngudi ¢6 hidu biét trung binh trong linh vuc ciing biét céch tinh khiét hdn hop
phén tng t6t nhat sau khi két thac phan tmg,

Duéi dy, cac phuong an uvu ti€n vé quy trinh A theo sang ché duoc dé xuit. Pugc
hidu ring c4c phuong 4n wu tién néu trén va cac phuong dn duge minh hoa dudi day vé
quy trinh A theo sang ché duge hiéu 1a duoc wu tién dudi dang timg phuong an riéng
hodc phéi hop cac phuong dn v6i nhau.

Nhur d3 chi ra trén ddy, sang ché d& cgp dén khia canh thi nhit ctia quy trinh A dé
didu ché hop chét pyridazin amin c6 cong thire V hodc mudi, chit hd bién hozc N-oxit
cuia no

H

R1—N\CN

Bao gdm buéc cho phan tmg (a) hop chét diclopyridazin amin c6 cong thic IVa
hodic mudi, chit h3 bién hodc N-oxit ctia n6, hogc (b) hop chat diclopyridazin amin c¢6
cong thitc IVb hogic mudi, chét h3 bién hogic N-oxit ctia nd, hodc (c) hon hop ciia (a) va

(b)
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H
1—
Cl\ ~ h‘ R—=N__~ R‘
R1_H N ol N
Cl (IVa) Cl (IVb)

véi hydro véi su c6 mit cua chét xtic tac hydro hoa,
trong do
R!1a H, C;-Cz-alkyl, hodc Ci-Cz-alkoxy-Ci-Ca-alkyl.

Budc phan g 1am co sé cho quy trinh A twong ng véi budc (iv) trong trinh tyr
phan Gng trén day.

Buéc phan ting (iv) chi c6 thé dugc thuc hién véi sw c6 mit ctia chat xdc tic
hydro hoa.

Nhu dugce st dung trong ban mo ta nay, thuit ngt “cht xuc tac hydro héa” bao
gbm cac chét xtc tac hydro hoéa ddng nhét va khong ddng nhat, nhung t6t hon 1a @& cép
dén cac chit xtc tac khong ddng nhét. D3 biét trong linh vyc ring platin, paladi, rhodi,
va ruteni tao thanh cac chét xtic tic hoat tinh cao. Céc chét xtc tac 1a kim loai khong
quy, nhu cac chét xtc tac dya trén niken (nhu niken Raney va niken Urushibara) 1a cac
thay thé kinh t. Céc chét xiic tac hydro héa dugc uu tién theo sang ché dwoc dua ra
dudi day.

La san phdm phu ctia bude phén tng (iv), hydro clorua dugc tao ra.

Tuy nhién, trong phuong 4n wu tién ctia quy trinh A, phan tng dugc thuc hién ma
khong c6 chat khir HC1. D4 ngac nhién phét hién ra ring cac hop chét ¢ cong thirc V
thu duoc véi hicu suit cao, néu chit khir HCI khdng c6 miit trong hdn hop phén ung.

Nhu duoc st dung trong ban mo ta nay, thuat ngt “chit khir HC1” dé cap dén chét
hoéa hoc, ma dugc thém vao hdn hop phan tng nham loai bd hodc khir hoat tinh cua
hydro clorua (HCI). Chét khir HCI uu tién bao gdém céc bazo, dém va tidn chét 1a chat
16ng ion, cc chét nay duge xc dinh chi tiét hon dudi ddy. Kha ning cta cac chit khir
HCI dé lién két vé6i cac proton 1a duge quan tAm dic biét. Cac chit khtr HCI duoc quan
tAm duogc dé xuét dudi day.

Tét hon 13, duge hidu ring thut ngit “chit khir HC1” nhu dugc sir dung trong ban
md ta nay dé cap dén chét héa hoc, dugc thém vao hdn hop phan ing, va ma khong bao
gbm céc vat liéu khéi d4u cta phan tng, tic 1a cac hop chét co6 cong thirc (IVa) hodc

(IVb).
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Do d6, dugc wu tién 13 budce phan tng (iv) duge thuc hién ma khong c6 bét ky héa
chét bd sung nao, déng vai trd lam chét khir HCL

Vi bude phan tng (iv) tdt hon 1a duoc thuc hién ma khéng ¢6 chat khir HCI, HCI
tao ra vAn trong hdn hop phan tmg, khi chét xtic tic hydro héa dugc loai bo.

Do d6, theo phuong an wu tién khac ctia quy trinh A, chét khir HC1 dugc thém vao
sau khi loai bo chat xtic tac hydro héa. Tét hon 13, chit khir HCI duge cung cp ma
khong c6 nudce. Da thiy rang c6 loi néu giit san phim phan tg, tic 1a cac hop chit c6
cbng thirc V, khéng c6 nudc dé tranh mét cac hop chét & pha nuéc, cho phép viée tinh
ché d& dang hon, va tranh phai 1am khé cAc hop chit trudc cc phan tmg tiép theo.

Chét khir HCL, tét hon 14 chi duge thém vao sau khi loai bo cht xic tac hydro héa,
c6 thé cha yéu duoc chon tr cac bazo, cac loai dém, cac tidn chét 1a cac chét 16ng ion,
va t6 hop cuia ching.

Bazo bao gdm hidroxit kim loai kiém va hidroxit kim loai kiém thd, oxit kim loai
kidm va oxit kim loai kiém thd, hydrua kim loai kidm va hydrua kim loai kiém thd, amit
kim loai kiém, cacbonat kim loai kiém va cacbonat kim loai kiém thd, bicacbonat kim
loai kidm, alkyl kim loai kiém, alkylmagiehalogenua, alcoholat kim loai kiém va
alcoholat kim loai kiém thd, va nito bao gém bazo bao gé)m amin b4c ba, pyridin, amin
bAc hai, amoniac va amin bac mot.

Pém bao gc‘A)m dém chira nude va dém khong chira nude, va t5t hon 13 dém khéng
chtta nu6e. Cac dém uu ti€n bao gém dém dua trén axetat hodc format, vi du natri axetat
hoac amoni format.

Céc tién chét 14 chét long ion bao gbm imidazol.

Theo phuong an uu tién cia quy trinh A theo sang ché, chit khir HCI duoc duoc
chon tir nhém bao gdm céc bazo bao gdm céc hydroxit kim loai kiém va kim loai kiém
thd |, céc oxit kim loai kiém va kim loai kidm thd, c4c hydrua kim loai kiém va kim loai
kiém thd, cac amit kim loai kiém, cac cacbonat kim loai kiém va kim loai kiém thd, cac
bicacbonat kim loai kiém, céc alkyl kim loai kiém, cac alkylmagiehalogenua, céc
alcoholat kim loai kiém va kim loai kiém thd, cac bazo bao g<‘3m nito bao gém cac amin
bac ba, cac pyridin, cic amin b4c hai, amoniac, va cac amin bic mot, va td hop cta
ching; cac dém bao gém natri axetat va/hodc amoni format; céc tién chat 1a chit long
ion bao gdm imidazol; va t6 hop clia ching.

Theo mdt phwong 4n vu tién, chit khir HCI bao gdm it nhit mét bazo.
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Theo mdt phuong an dugc dic biét vu tién, bazo dugc chon tir cdc hydroxit kim
loai kidm va kim loai kiém thd, cu thé 13 tir nhom bao gdm lithi hydroxit, natri hydroxit,
kali hydroxit, va canxi hydroxit.

Theo phuong 4n dugc dic biét vu tién khac, bazo dugc chon tir céc oxit kim loai
kiém va kim loai kiém thé, cu thé 14 tir nhém bao gém lithi oxit, natri oxit, canxi oxit,
va magie oxit.

Theo phuong 4n dugc dic biét wu tién khac, bazo duge chon tlr cac hydrua kim
loai kidm va kim loai kiém thé, cu thé 12 tir nhém bao gdmlithi hydrit, natri hydrit, kali
hydrit, va canxi hydrit.

Theo phuong 4n dugc dic biét uu tién khéc, bazo duge chon tir cic amit kim loai
kidm, cu thé 13 tir nhém bao gdm lithi amit, natri amit, va kali amit.

Theo phuong 4n duge dic biét wu tién khac, bazo dugc chon tir cac cacbonat kim
loai kidm va kim loai kiém thd, cu thé 13 tir nhém bao gdmlithi cacbonat va canxi
cacbonat.

Theo phuong 4n dugc dic biét wu tién khéc, bazo dugc chon tr cac bicacbonat kim
loai kiém, va t5t hon 14 natri bicacbonat.

Theo phuong 4n dugc dic biét wu tién khac, bazo duge chon tir cac alkyl kim loai
kiém, cu thé 13 tir nhém bao gém metyllithi, butyllithi, va phenyllithi.

Theo phuong an duge dic biét vu tién khac, bazo duge chon tir alkylmagie-
halogenua, v tot hon 1a metylmagieclorua.

Theo phuong 4n duge dac biét vu tién khac, bazo dugce chon tir cac alcoholat kim
loai kiém va kim loai kiém thd, cu thé 13 tir nhém bao g@)m natri metanolat, natri etanolat,
kali ethanolat, kali tert-butanolat, va dimetoxymagie.

Theo phuong 4n duge dic biét wu tién khac, bazo la amin béc ba, cu thé la
trimetylamin, trietylamin, diisopropyletylamin, hodc N-metylpiperidin.

Theo phuong 4n dugc dic biét wu tién khac, bazo 1a pyridin bao gém pyridin dugc
thé nhu collidine, lutidine va 4-dimetylaminopyridin.

Theo phuong 4n dugce dic biét vu tién khic, bazo 1a amin bac hai.

Theo phuong 4n dugc dic biét vu tién khac, bazo 1a amoniac.

Theo phuong 4n dugc dic biét wu tién khic, bazo la amin béc mot, cu thé 1a

etylamin.
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Theo phuong an uu tién nhit vé quy trinh A theo séng ché, chat khir HCI 14 kali
hydroxit hodc bét ky mot cacbonat néu trén.

Bazo c6 thd duoc st dung v6i lwong dang mol, lugng du hoic, néu thich hop 1am
dung moi.

Theo phuong 4n uu tién khac, chét khir HC1 bao gdm it nhit mot chat dém.

Theo mdt phuong an duge dic biét vu tién, dém 14 natri axetat khan hodc amoni
format khan.

Theo phuong 4n uu tién khac, chét khir HCI bao gdm tién cht 1a chat 16ng ion.

Theo mot phuong an dugce déc biét vu tién, tién chét 1a cht long ion 13 hop chét
imidazol, ma tao thanh chét 16ng ion sau khi phan tng véi HCI, ma khéng c¢6 phan tng
hydro héa/phan umg loai hydro. Pha hitu cokhdng cuc bao gbm amin pyridazin mong
mubn sau d6 ¢6 thé duoc phan tach mét cach d& dang tir chat 16ng ion méi dugc tao.

Nhu d chi ra trén ddy, bét ky chit xtc tac hydro héa da biét trong linh vuc cling
¢6 thé duoc st dung cho budc phan tng (iv), cu thé 14 c4c chét xtc tac hydro héa khong
ddng nhit.

Céc chét xuc tac hydro héa dugc uu tién bao gbm platin, paladi, rhodi, rutheni,
niken, hogic coban trén cac chit mang nhu cacbon.

Theo phuong 4n wu tién ciia quy trinh A theo sang ché, chit xuc tac hydro héa
duoc chon tir nhém bao gdm platin hogc paladi trén chit mang, niken Raney, va niken
Raney, va tot hon 1a platin ho3c paladi trén cacbon.

Tuy v, chit xic tac c6 thé duge pha tap v6i luu huynh hogc selen. Viée nay c6 thé
lam tang tinh chon loc cua chét xtc tac.

Theo mot phuong an dugc dac biét uu tién, chét xtc tac hydro héa 14 paladi hodc
platin trén cacbon, trong d6 ham luong paladi hodc platin t6t hon 1a trong khoang tir 0,1
dbn 15 % theo khdi lugng, tét hon nira 14 tir 0,5 dén 10 % theo khdi luong, dya trén vét
liéu mang.

Theo phuong 4n dugc dic biét wu tién khac, lugng paladi hoac platin dugc sir dung
14 tir 0,001 dén 1 % khéi luong, tét hon 1a tir 0,01 dén 0,1 % theo khéi luong dua trén
vat liéu khoi dau.

Theo mdt phuong an duoc déc biét wu tién, chét xtc tac hydro héa 1a paladi trén
cacbon, trong d6 ham lugng paladi t6t hon 1a trong khoang tir 0,1 dén 15 % khéi lugng,

8t hon nita 12 tir 0,5 dén 10 % theo khéi luong dya trén vat liéu mang. Ngoai ra, dac

-25-



28813

biét vu tién 1a luong paladi sit dung trong budc phan tmg (iv) tir 0,001 dén 1 % theo
khéi lugng, tét hon 1a tir 0,01 dén 0,1 % theo khéi lugng dua trén vat lidu khoi dau.
Pugc dic biét wu tién 1 10% Pd/C duoc sit dung v6i lugng 0,01 dén 0,1 % theo khoi
lugng dua trén lugng vat liéu khaoi dau.

Theo phuong an duoc ddc biét vu tién khac, chét xtc tac hydro hoa 12 platin trén
cacbon, trong d6 ham luong platin tét hon 1a tir 0,1 dén 15 % khéi lugng, t6t hon nita 1
tr 0,5 dén 10 % khdi luong dua trén vt liéu mang. Ngoai ra, ddc biét vu tién la lugng
platin sir dung trong buéc phan tmg (iv) tir 0,001 dén 1, tt hon 1a tir 0,01 dén 0,1 %
theo khéi lugng dua trén vat ligu khoi dau. Pugc dic biét wu tién 12 10% Pt/C duge st
dung v&i lugng 0,01 dn 0,1 % theo khdi lugng dua trén lugng vat ligu khoi dau.

Trong hydro héa theo mé, chét xtc téc tot hon 14 dugc str dung & dang bot. Trong
phuong phap hydro héa lién tuc, chét xuc tac st dung trén vat liéu mang cacbon 1a platin
hoac paladi.

Sau chu ky phan tng, chét xtc téc c6 thé duge loc ra va dugc tai st dung ma khong
bi mét hoat tinh mdt cAch déng ké.

V& vat liéu khdi dAu clia bude phan tmg (iv), dugc nhén manh rang (a) hop chat
diclopyridazin amin c6 cong thirc IVa hodc mudi, chit hd bién hodc N-oxit clia nd, hodc
(b) hop chét diclopyridazin amin ¢6 cong thirc IVb hodc mudi, chit h3 bién hodc N-oxit
ctia n6, hoidc (c) hon hgp cta (a) va (b) co thé duogc st dung.

Theo phuong an uu tién ctia quy trinh A, hdn hop ctia (a) va (b) dugce sir dung.

Phin tir thé R! trong céc hop chét ¢6 cong thic IVa, IVb, va V t6t hon 1 duoc
chon tir nhém bao gébm CH3, CH,CHs, va CH2OCH.

Theo phuong 4n uu tién clia quy trinh A, R trong céac hop chét c6 cong thirc IVa,
IVb, va V 1a CH2CHs.

Theo mot phuong an dugc dic biét wu tién clia quy trinh A, hdn hop ctia (a) va (b)
duoc st dung, va R! trong céc hop chét c6 cong thirc IVa, IVb, va V dugc chon tir nhom
bao gdm CHs, CH,CH3, va CHOCHj, va t6t hon 1a CH>CH.

Céc diéu kién phan tmg nhe 1a dugc wu tién cho budc phan tng (iv).

Theo phuong an uu tién, ap sudt hydro ap dung 14 trong khoéang tir 0,1 dén 10 bar,
t6t hon 13 trong khoang tir 0,1 dén 1 bar, tdt hon nita 14 trong khoang tix 0,1 dén 0,5 bar.
Ap suét cao hon trong khoang tir 0,6 bar dén 10 bar, t5t hon 13 1 bar dén 5 bar c6 thé 1a
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¢6 loi néu vét liéu khéi dAu chita cac tap chét véi lugng 16n hon khoang 2 % theo khéi
luong hodc nhidu hon 5 % theo khéi lwong.

Theo phuong 4n wu tién, nhiét d§ phan tmg duoc gift trong khoang tir 20 dén
100 °C, t&t hon 14 trong khoang tir 20 dén 65°C. Uu tién 1a hon hop phan tng dugc dun
dén 30 dén 40°C sau thiét bi phan tng chiu 4p, trong d6 phan tng t5t hon 14 duoc thyc
hién, dugc nap véi hydro. Tuy nhién, vi phan ing hydro héa la téa nhiét, co thé can phai
1am lanh hdn hop phan tmg dé gift nhiét d¢ tt hon la duéi 60 °C. Nhiét d6 phan tng
trong khoang tir 50 dén 60 °C 1a dugc dic biét uu tién.

Thoi gian phan tng cé thé thay ddi trong khoang rong. Thoi gian phan ing wu tién
la trong khoang tir 1 gio dén 12 gio, t5t hon 14 trong khoang tir 3 gid dén 6 gio, vidu 4
hodc 5 gio.

Céc dung mdi thich hgp bao gém nudc va cac hidrocacbon béo nhu pentan, hexan,
xyclohexan va ete dau mo; cac hidrocacbon thom nhu toluen, o-, m- va p-xylen; cac
hydrocacbon dugc halogen héa nhu metylen clorua, cloroform va clo-benzen; cac ruou
nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-butanol; cac C2-Cas-
alkandiol, nhu etylen glycol hogc propylen glycol; céc ete alkanol nhu dietylen glycol;
cAc este clia axit carboxylic nhu etyl axetat; N-metylpyrolidon; dimetylformamit; va cac
ete bao gdm ete mach hé va ete vong, dic biét 1a dietyl ete, metyl-tert-butyl-ete (MTBE),
2-metoxy-2-metylbutan, xyclopentylmetylete, 1,4-dioxan, tetrahydrofuran, va 2-metyl-
tetrahydrofuran, cu thé 14 tetrahydrofuran, MTBE, va 2-metyltetrahydrofuran. Hon hop
cta cic dung moi néu trén cling cd thé duogc str dung.

Céc dung mdi dugc uu tién 1a cadc dung mdi proton, tdt hon 1a cac ruou duoc chon
tr nhom bao gém nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol.

Theo phuong an uu tién, dung méi la ruou C1-Cs-, cu thé 14 etanol.

Nhu d3 néu trén, quy trinh A ¢6 thé khéng chi bao gdm budc phan tmg (iv), ma
con bao gdm cac budc phan ing khéc cua trinh tuy phan ing dugc md ta trén day.

Cu thé 13, quy trinh A ¢6 thé tiy ¥ bao gdm thém budc (iii) va tiry ¥ budc (ii), trong
dé6 céac budce (ii) va (iii) co thé duoc thuc hién mdt cach tach biét hodc cung nhau la cac
bude (ii) + (iii) trong phan Gtng mot binh. Ngoai ra, quy trinh A ¢6 thé tiy y bao gébm
thém bude (i). Ngoai ra, duoc hidu ring quy trinh A 6 thé tily ¥ bao gdm thém budc
V).
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Theo mdt phuong an clia quy trinh A, quy trinh con bao gém cac budc phan ung
(ii) + (iii), tirc 1a budce diéu ché (a) hop chét diclopyridazin amin c6 cong thirc IVa hogc
mudi, chit h3 bién hodc N-oxit clia n6, hodc (b) hop chét diclopyridazin amin ¢6 cong

thitc TVb hodic mudi, chét h3 bién hoic N-oxit clia n, hoic (c) hdn hop cta (a) va (b)

1_H
Cl NN R'—N N
1 [
Cl (IVa) Cl (IVb)

trong phan tmg mot binh bao gdm céc budc

co phan tmg hop chét c6 cong thirc 11

Cho ~ N

U

cl N
OH (IT)

v6i POCl3, va

cho phan Ung san phim thé thu dugc véi hop chit amin R!-NH, hoic mudi ctia
no,

trong d6 R! 1a H, C1-Cz-alkyl, hodc C1-Cz-alkoxy-C1-Ca-alkyl.

Nhu dugce chi ra trén ddy, phan tmg mdt binh 12 c6 1oi, vi giai doan trung gian thu
duge hop chét triclopyridazin c6 cong thitc II1, 14 chat kich thich, khng can phai dugc
phan 14p.

Pugc hiéu rang (a) hoic (b) hoic hdn hop ctia (a) va (b) ¢b thé thu dugc trong cac
bude (ii) + (iii).

Theo phuong 4n wu tién, thu duge hén hop cta (a) va (b).

Phn tir thé R! trong céc hop chét ¢6 cong thirc IVa va IVb, va hop chét amin R!-
NH; 13 tét hon 14 dwoc chon tit nhém bao gdm CHs, CH2CHs, va CH2OCHa.

Theo phuong 4n wu tién, R! trong cac hop chét c6 cong thirc IVa va IVb, va hop
chdt amin R!-NHala CH2CHs.

Theo mdt phuong an dugc déc biét vu tién, thu dugc hdn hop ctia (a) va (b), vaR!
trong cac hop chét ¢ cong thitc IVa va IVb, va hop chit amin R'-NH; 13 dugc chon tir
nhém bao gdm CHs, CH2CHs, va CH2OCHs, va tét hon 1a CH2CHs.

Puoc hiéu ring hop chét ¢ cong thie 1T cling c6 th8 c6 mit & dang chat hd bién

pyridazon cuia no.

-28-



28813

Céc diéu kién phan tmg cho céc bude (ii) va (iii), duoc thuc hi¢n sau d6 trong phan
{mg mdt binh nhu duge x4c dinh trén ddy, ma khong phén lap chét trung gian thu dugc
hop chét c6 cong thire IIT, nhu dugce xAc dinh chi tiét hon dudi déy.

Theo phuong an thay thé cua quy trinh A, quy trinh con bao gdm budc phan tng
(iii), tac 1a budce didu ché (a) hop chit diclopyridazin amin c6 cong thirc IVa hodc mudi,
chit hd bién hodc N-oxit clia nd, hodc (b) hop chét diclopyridazin amin c6 cong thirc

IVb hodic mudi, chit hd bién hodc N-oxit ctia né, hogc (c) hdn hop ciia (a) va (b)

cl R1—H
/hj /hl
Cl (IVa) Cl (IVb)

bang cach cho phan tng hop chét triclopyridazin c6 cong thire III

Cl\ ~ N
i

N

Cl (I

Cl

v6i hop chit amin R!-NH; hogc mudi cta nod,

trong d6 R! 1a H, C1-Co-alkyl, hodc C1-Cz-alkoxy-Ci-Cz-alkyl,

va trong d6 quy trinh tly y bao gdm thém budc phan tng (i), tic 14 bude diéu
ché hop chét triclopyridazin c6 cong thuc III

Cl N

Il

cl N
Cl (III)

bang cach cho phan tmg hop chét c6 cong thic 11

Cl NN

1l
N

Cl
OH (II)
v6i POCls.
Theo phuong an nay, hop chét c6 cong thirc I duge phén l4p, ma c6 thé, vi du,
duoc thuc hién béng cach két tua.
DPuoc hiéu ring (a) hogc (b) hodc hdn hop ctia (a) va (b) c6 thé thu dugc trong céc
budc (iii).

Theo phuong an uu tién, thu dugc hdn hop cua (a) va (b).
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PhAn tir thé R! trong c4c hop chét c6 cong thirc TVa va IVb, va hop chét amin R!-
NH 12 tét hon 14 dugc chon tir nhém bao gdm CH3, CH2CHs, va CH2OCHs.

Theo phuong 4n wu tién, R! trong céc hop chét c6 cong thirc IVa va IVb, va hop
chét amin R!-NH,la CH2CHs.

Theo mdt phuong an duge dac biét vu tién, thu duogc hdn hop ctia (a) va (b), vaR!
trong céc hop chét ¢6 cong thitc IVa va IVb, va hop chét amin R'-NH; la dugc chon tir
nhém bao gdm CHs, CH,CHs, va CH,OCHs3, va tot hon la CH,CHs.

Nhu duoc chi ra trén ddy, dugc hiéu rang hop chit c6 cong thirc II ciing c6 thé c6
mat & dang chat hd bién pyridazon ciia né.

Céc didu kién phan tmg cho céc budc (ii) va (iii), ma cling 4p dung véi truong hop
ma trong d6 cac budc duogc thyc hién 1a cac bude (ii) + (iiii) trong phan mg mot binh la
duoc xac dinh nhu dudi day.

Céc didu kién phan tmg cho budc (ii) tot hon 1a nhu sau.

Theo phuong 4n wu tién ctia bude phan tng (ii), POCl3 duge st dung véi luong
du.

Theo phuong &n uu tién khac, POCl; duge sir dung véi luong it nhét 1a 1,5 mol
trén mol hop chét ¢6 cong thirc I1.

Theo mdt phuong an dugce dic biét wu tién, POCl3 dugce sir dung véi luong tir 1,5
dén 2,0 mol trén mol hop chat c6 cong thirc II.

Theo phuong &n duge dic biét uu tién khac, POCIs dugc su dung véi lugng 16n
hon 2,0 dén 10 mol dén mol hop chét c6 cong thic I, t5t hon 13 véi lugng tir 4,0 dén
6,0 mol, cu thé 1a véi luong tir 4,8 dén 5,2 mol trén mol hop chét c6 cong thue II.

Theo phuong 4n dic biét vu tién khac, POCls dugc sir dung lam dung mdi cho
budc phan ung (ii).

U tién 1a budc phan tng (ii) duoc thuc hién ma khéng c¢6 dung moi.

Ciing dugc uutién 14 phan tmg dugc thyc hién trong mdi truong khi bao vé, vi du
trong nito.

Nhiét d6 phan tng c6 thé 1a trong khoang tir 60 °C dén 130 °C, t6t hon 14 trong
khoang tir 100 °C dén 125 °C.

Thoi gian phan tng c6 thé thay déi trong khoang rong, va tt hon 1a trong khoang
tir 1 gio dén 24 gio, tdt hon 13 trong khoang tir 1 gid dén 5 gio, tot hon nita 13 trong

khoang tir 1 gio dén 2 gio.
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Sau phan g, lugng du POCl; ¢6 thé duge loai bd trong 4p suét giam. Sau do,
nuédce tdt hon 14 duoc thém vao hdn hop phan ung trong khi 1am lanh sao cho nhiét do
t6t hon 1 khéng vuot qué 30 °C.

Hop chét triclopyridazin c6 cong thirc IIT c6 thé dugc phan lap dudi dang chét két
tua tir pha nudce, hodc béng cach chuyén héa hop chét c¢6 cong thirc III thanh pha hitu
co, va loai boé dung moi hitu co.

Dung mo6i hitu co vu tién trong trudng hop nay bao gbm diclometan, iso-butanol,
etyl axetat, va butyl axetat, cu thé 14 butyl axetat.

V& viéc diéu ché va phén 1ap hop chét triclopyridazin c6 cong thuic III, sy tham
chidu, vi du, dugc dua ra d6i véi WO 2013/004984, WO 2014/091368, WO 99/64402,
WO 2002/100352, va Russian Journal of Applied Chemistry, Vol. 77, No.12, 2004, pp.
1997-2000. |

Néu quy trinh phan ing mdt binh nhu dugc xac dinh trén ddy dugc thye hién, bude
phéan tach hop chét triclopyridazin c6 cong thirc 111 ¢6 thé duoc lugc bo. Thay vao do,
triclopyridazin duoc chuyén vao pha hitu co va dugc sir dung mét cach truc tiép trong
budc phéan tng tiép theo.

Dung mdi hitu co wu tién trong truong hop nay bao gdm diclometan, iso-butanol,
etyl axetat, va butyl axetat, cu thé 13 butyl axetat.

Pha hitu co c6 thé tiy y dugc rira bang dung dich natri hydroxit trong nuée (vi du
dung dich nuéc NAOH 10 %) va/hodc nude trude khi sit dung tiép theo.

Céc didu kién phan tmg cho bude (iii) t6t hon 1 nhu sau.

Phu thudc vao phan tir thé R', hop chét amin R!-NH; c6 thé & dang khi hogc long
hodc ran. Néu hop chéit amin R!-NH, 14 & dang khi, n6 ¢ thé duoc cung Cép & dang
dung dich hodc khi. '

Hop chét amin dugc dic biét wu tién 1a etylamin 1a nhu d3 chi ra trén day.

Céac dung mdi thich hop bao gbm dung méi proton, t6t hon 14 nudc hodc rugu Ci-
Cs- nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-butanol, dic biét la
etanol.

Theo mot phuong an wu tién, dung moi, trong d6 hop chéit amin R'-NH> dugc cung
cAp, 1a nude. Ndng d6 thich hop 1a trong khoang tir 10 dén 100 % khéi luong dua trén
tdng khéi lugng ctia dung dich, t6t hon 1a trong khoang tir 40 dén 90 % khéi lugng, ot
hon nita 13 60 dén 80%, tét nhét 1a 66 dén 72 % khdi luong.
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Theo mot phuong an duge dédc bigt uu tién, hop chit amin R!-NH} 13 etylamin va
dugc cung cdp dudi dang dung dich trong nudc voi ndng d6 trong khoang tlr 60 dén
80% duya trén tong khdi lugng ctia dung dich, t6t hon 12 66 dén 72 % khdi luong.

Phat hién dang ngac nhién clia sang ché 14 sy c6 mit cta nu6e trong hdn hop phan
ting khong anh huéng tidu cuc dén hiéu suit clia budc phan img (iii).

Theo phuong an wu tién khac, hop chit amin R!-NH, duoc cung cip & dang khi va
duoc dua vao hdn hop phan tmg bing cach thdi vao dung mdi, trong d6 budc phan ing
(iii) s& duge thye hién, va trong d6 hop chit triclopyridazin ¢6 cong thirc IIT ¢6 thé da
duoc hoa tan. Lién quan dén vin & nay, cdc dung méi uu tién bao gdm céc dung mdi
proton, tdt hon 13 céc ruou duge chon tir nhém bao gém metanol, etanol, n-propanol,
isopropanol, n-butanol va tert-butanol. Dung méi dugc dac biét vu tién 1a etanol. Ngoai
ra, cidc dung moéi uu tién, trong d6 hop chit amin R!-NH, dang khi c6 thé dugc hoa tan
cho buéc phan tng (iii), thuong bao gdm toluen, THF, va etanol.

Ut tién 1a st dung luong du hop chét amin R!-NH,.

- Theo phuong an wu tién, hop chat amin R'-NH; dugc st dung v6i lugng tir 1,5 dén
10 mol trén mol hop chét ¢ cong thire I1I, tot hon 1a véi lugng tir 2,0 dén 6,0 mol, cu
thé 1a v6i luong tir 2,0 dén 3,0 mol trén mol hop chét ¢ cong thirc T11.

Céac dung moi thich hgp cho phéan g bao gbm nudc va cac hidrocacbon béo nhur
pentan, hexan, xyclohexan va ete dau mo; cac hidrocacbon thom nhu toluen, o-, m- va
p-xylen; cac hydrocacbon dugc halogen héa nhu metylen clorua, cloroform va
clobenzen; cac ruou nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol; cac Ca-Cs-alkandiol, nhu etylen glycol hodc propylen glycol; cac ete alkanol
nhu dietylen glycol; céc este clia axit carboxylic nhu etyl axetat; N-metylpyrolidon;
dimetyl-formamit; va cac ete bao gém ete mach hd va ete vong, dac biét 1a dietyl ete,
metyl-tert-butyl-ete  (MTBE), 2-metoxy-2-metylbutan, xyclopentylmetylete, 1,4-
dioxan, tetrahydrofuran, va 2-metyltetrahydrofuran, cu thé 1a tetrahydrofuran, MTBE,
va 2-metyltetrahydrofuran. Hon hgp cta cac dung méi néu trén cling c6 thé dwoc st
dung.

Puoc dic biét vu tién 1a phan tng dugc thyc hién trong hdn hop ctia cac dung méi,
trong d6 vat liéu khai dau dugc cung cép, vi du hdn hop ciia nude va butylacetate.

Theo cach khac, dic biét vu tién 1a phan mg dugc thuc hién trong cac dung moi

proton tdt hon 1a cac ruou duoc chon tir nhém bao gém metanol, etanol, n-propanol,
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isopropanol, n-butanol va tert-butanol, déc biét la etanol, cu thé 12 néu hop chit amin
dugc cung cdp & dang khi. Budc phéan tng (iii) s& duoc thuc hién trong dung mdi proton
ndy, va, tly y 1a, bude phan ing budc (iv) cling c6 thé duoc thuc hién mot cach truc tiép
sau d6 trong phan (tng mot binh, tiy y véi luong du ctia hop chét amin dugc sir dung
1am chét khir HCL.

Phan ting c6 thé duoc thuc hién & nhiét do trong khoang tir 0 °C dén 140 °C, tbt
hon 14 trong khoang tir 25 °C dén 60 °C, t8t hon nita 12 trong khoang tir 30 °C dén 50
°C. _

Lién quan dén hop chit amin R!-NH> nhu duoc x4c dinh & trén, dac biét 1a khi hop
chit amin R!-NH> 14 etylamin, c4c nhiét d0 phan tmg sau ddy duoc dédc bit uu tién.

Theo mét phuong 4n, bude phan tng (iii) duge thuc hién & nhiét d6 100 °C hoéc
nho hon.

Theo phuong 4n khic, buge phan tmg (iii) dugc thuc hién ¢ nhiét d6 80 °C hoic
nho hon.

Theo phuong 4n khac, budc phan tng (iii) duoc thuc hién & nhiét d6 70 °C hodc
nho hon.

Theo phuong 4n khac, budc phan tng (iii) duge thuc hién & nhiét d6 60 °C hoiac
nhd hon.

Theo mdt phuong 4n, bude phan tng (iii) dugc thue hign & nhiét d tir 0 °C dén
100 °C.

Theo phuong &n khéc, bude phan tng (iii) dugc thyc hién & nhiét dotr 0 °C dén
80 °C.

Theo phuong 4n khéc, budce phan ung (iii) duoc thyc hién & nhiét d6 tx 0 °C dén
70 °C.

Theo phuong 4n khéc, buéc phéan ung (iii) dugc thuc hi¢n & nhiét do tir 0 °C dén
60 °C.

Theo phuong 4n uu tién, budce phan tng (iii) duge thuc hién & nhiét d6 tur 20 °C
dén 80 °C.

Theo phuong 4n uu tién khéc, bude phan ung (iii) dugc thyuc hién & nhiét 46 tu
20 °C dén 70 °C.

Theo phuong 4n wu tién khac, budc phin Ung (iii) dugc thuc hién & nhiét do tir

20 °C dén 60 °C.
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Theo mét phuong 4n dugc ddc biét wu tién, budc phan img (iii) duge thyuc hién &
nhiét d¢ tir 25 °C dén 60 °C.

Thoi gian phan tng thay dbi trong khoéng rong, vi du trong khoang tir 1 gio dén 4
ngdy. Tét hon 13, thoi gian phan img 12 trong khoang tir 1 gi¢r dén 24 gid, cu thé 1a tir 1
gidr dén 12 gio. T6t hon nita 13, thoi gian phan ng 14 trong khoang tir 1 git dén 5 gio,
t5t hon 1a tir 3 gid dén 4 gio.

Lién quan dén budc phan tng (iii), c6 thé tham khao US 4,728,355.

Nhu da chi ra trén ddy, quy trinh A c6 thé tiy ¥ bao gdm thém bude (i) dé tao
thanh hop chét ¢é cong thic IL.

Theo mdt phuong an ciia quy trinh A, quy trinh bao gdm, ngodi céc budc (ii) va
(iii), dugc thuc hién riéng r& hodc dudi dang phan rng mdt binh, ca budce (i), tuc 1a quy
trinh bao gém thém budc diéu ché hop chit c6 cong thire 1T

Cl ~ N
[
N

OH (I)

Cl

bang cach cho phan ting axit mucocloric I

o)
cl
| o
cl
OH(I)

v6i hydrazin hodc mubi ctia nd.

Céc diéu kién phan tmg cho budc (iii) tt hon 1a nhu sau.

Céc chét phan mg t6t hon 1a duge cung cip vé6i lugng nhu nhau, vi du véi ty 1€
mol tir 1.5:1 dén 1:1.5, 5t hon 12 véi lugng déng mol.

Hydrazin t6t hon 1a dugc cung chp & dang mudi, tot hon 13 & dang hydrazin sulfat.

Céc dung moi thich hop bao gdm cac dung mdi proton nhu nudc.

H3n hop phan tmg t&t hon 1 dugc dun noéng dén 100°C, dén khi tao thanh két taa.

D4 bibt chi tiét hon, tham khéo US 4,728,355.

Nhu d3 chi ra trén déy, quy trinh A ¢6 thé tily ¥ bao gébm thém bude (v).
Theo mdt phwong 4n clia quy trinh A, quy trinh con bao gbm buéc (v), tic 1a quy

trinh bao gébm thém budc chuyén héa hop chét pyridazin amin ¢ cong thiic V hodc
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mudi, chét hd bién hoisic N-oxit ctia né thanh hop chét c6 cong thirc VII hoic chat dong

phan 14p thé, mudi, chat hd bién hodc N-oxit ctia nd

RN_N)j\)LN N
\N/ 3R1
R (VID)

béng cach cho phan ting hop chét pyridazin amin c6 cdng thirc V hodc mubi, chit

ho bién hoic N-oxit ciia nd

RI—N
x_N (V)

vo1 hop chét ¢6 cong thirc VI hoidc chét déng phén 1ap thé, mudi, chat hd bién hoic

N-oxit ctia nod

R2 (0]
RN ] X
\N/ RS
(VD)

trong d6 R! 1a H, C;-Cz-alkyl, hoac Ci-Cz-alkoxy-Ci-Cz-alkyl,
va trong do

R21a H, halogen, CN, NO,, Ci-Cio-alkyl, C2-Cio-alkenyl, hodc C»-Cio-
alkynyl, trong d6 ba gbc duge dé cap cubdi cing c6 thé khéng duoc thé, c6 thé dugc
halogen hda mot phén hodc hoan toan hodc co thé ¢6 1, 2 hodc 3 phﬁn ttr thé R¥
gidng nhau hozc khac nhau, hodc

OR?, SR? C(Y)R®, C(Y)ORS, S(O)RY, S(O)%RY NR°RL C(Y)NRER"
heteroxyclyl, hetaryl, C3-Cio-xycloalkyl, C3-Cio-xycloalkenyl hodc phenyl, trong
d6 nam gbe dugc d& cap cudi cing c6 thé khong dugc thé hode ¢6 thé ¢ 1,2, 3, 4
hoic 5 phdn tir thé gidng nhau hogc khéc nhau dugc chon tir cac gbc RY va RX;

R31a H, halogen, CN, NO;, Ci-Cyo-alkyl, C»-Cio-alkenyl, hodc C2-Cio-
alkynyl, trong d6 ba géc duoc dé cap cudi cung co thé khong duoc thé, c6 thé duoc
halogen hda mdt phﬁn hodc hoan toan hodc co thé ¢6 1, 2 hodc 3 ph?ln tr thé R*
gidng nhau hoic khac nhau, hodc

OR?, SR?, C(Y)R?, C(Y)ORS, S(O)RY, S(O)RY, NR°RY, C(Y)NRER", hetero-
xyclyl, hetaryl, C3-C1o-xycloalkyl, C3-Cio-xycloalkenyl hogc phenyl, trong d6 ndm
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gbc duoc dé cap cudi cling c6 thé khong duoc thé hodc c6 thé ¢6 1, 2, 3, 4 hodic 5
phén tir thé gidng nhau hoic khic nhau duge chon tir cac gbc RY va R

RN 1a H, CN, NO2, C;-Cyo-alkyl, C2-Cio-alkenyl, hodac Ca-Cio-alkynyl, trong
d6 ba gbe duge @& cap cubi ciing c6 thé khong duoc thé, c6 thé dugce halogen hoa
mot phﬁn hoic hoan toan hodc ¢6 1, 2 hodc 3 phén tir thé R¥ giéng nhau hodc khéc
nhau, hoac

OR?, SR? C(Y)R®, C(Y)ORS, S(O)RY S(O):RY, NR°Rf, C(Y)NRERM
S(0O)mNRRf, C(Y)NRINR®Rf, C;-Cs-alkylen-OR?, Ci-Cs-alkylen-CN, C;-Cs-
alkylen-C(Y)R?, Ci-Cs-alkylen-C(Y)OR®, Ci-Cs-alkylen-NR°Rf, Ci-Cs-alkylen-
C(Y)NRER", C;-Cs-alkylen-S(O)mRY, Ci-Cs-alkylen-S(O)mNR°R’, Ci-Cs-alkylen-
NRINRCR, heteroxyclyl, hetaryl, Cs-Cio-xycloalkyl, C3-Cio-xycloalkenyl,
heteroxyclyl-Ci-Cs-alkyl, hetaryl-Ci-Cs-alkyl, C3-Cio-xycloalkyl-Ci-Cs-alkyl, Cs-
Cio-xycloalkenyl-Ci-Cs-alkyl, phenyl-C1-Cs-alkyl, hodc phenyl, trong d6 cac vong
cua muoi géc duoc @& cap cudi ciing c6 thé khong duoc thé hodc c6 1, 2, 3, 4 hoic
5 phan tir thé RY giéng nhau hoic khac nhau;

va trong 4o

R?, RY, R® doc 1ap véi nhau dugc chon tir H, Ci-Cs-alkyl, Ci-Cs-haloalkyl,
C3-Cs-xycloalkyl, C3-Ce-xycloalkylmetyl, C3-Ce-haloxycloalkyl, Cz-Cs-alkenyl,
C2-Cs-haloalkenyl, C»-Cs-alkynyl, Ci-Cs-alkoxy-Ci1-Cs-alkyl, heteroxyclyl,
heteroxyclyl-Ci-Cs-alkyl, phenyl, hetaryl, phenyl-Ci-Cs-alkyl, va hetaryl-Ci-Cs-
alkyl, trong d6 vong trong sau gbc duoc @& cap cudi cing c6 thé khéng dugc thé
hoic ¢6 1, 2, 3, 4, hodc 5 phan tir thé doc 14p v6i nhau, dugce chon tir halogen, CN,
NO,, C1-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, va Ci-Cs-haloalkoxy;

Réduge chon tir Ci-Cs-alkyl, Ci-Cs-haloalkyl, C3-Cs-xycloalkyl, C3-Ce-
xycloalkylmetyl, C3-Ce-haloxycloalkyl, C2-Cs-alkenyl, C2-Cs-haloalkenyl, C2-Cs-
alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-Ci-Cs-alkyl,
phenyl, hetaryl, phenyl-C1-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, trong d6 vong trong
séu gbe duoc dé cap cubi cing c6 thé khong duge thé hodic ¢6 1, 2, 3, 4, hodc 5
phﬁn ttr thé doc 14p v6i nhau, duge chon tir halogen, CN, NO2, Ci-Cs-alkyl, C1-Cs-
haloalkyl, Ci-Cs-alkoxy, va Ci-Cs-haloalkoxy;

R¢, Rf doc 1ap v6i nhau duge chon tir H, C1-Cs-alkyl, C;-Cs-haloalkyl, C3-Ce-
xycloalkyl, C3-Ce-xycloalkylmetyl, C3-Ce-haloxycloalkyl, C2-Cs-alkenyl, C2-Cs-
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haloalkenyl, C>-Cs-alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, Ci-Cs-alkylcacbonyl, Ci-
Cs-haloalkylcacbonyl, Ci-Cs-alkylsulfonyl, Ci-Cs-haloalkylsulfonyl, hetero-.
xyclyl, heteroxyclyl-Ci-Cs-alkyl, heteroxyclylcacbonyl, heteroxyclylsulfonyl,
phenyl, phenylcacbonyl, phenylsulfonyl, hetaryl, hetarylcacbonyl, hetaryl-
sulfonyl, phenyl-Ci-C4-alkyl, va hetaryl-Ci-Cs-alkyl, trong d6 vong trong 12 gbc
duoc d& cap cubi cling c6 thd khong dugc thé hodic ¢6 1,2, 3, 4, hodc 5 phan tir thé
doc 1ap vé6i nhau, duge chon tir halogen, CN, NO», Ci-Cs-alkyl, Ci1-Cs-haloalkyl,
C1-Cs-alkoxy, va C1-Cs-haloalkoxy; hodc

R® va Rf ciing véi nguyén tir nito ma ching gén vio tao thanh vong di vong
¢6 5 hoic 6 canh, no hodc khong no, ma c6 thé c6 nguyén tir khac loai khac dugc
chon tir O, S va N 14 nguyén tr thudc vong va trong d6 vong di vong c6 thé khong
duoc thé hodc ¢6 1, 2, 3, 4, hodc 5 phﬁn ttr thé doc 14p v6i nhau, duge chon tur
halogen, CN, NO,, C;-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, va C1-Cs-
haloalkoxy;

RE, R doc 14p v6i nhau dugce chon tir H, Ci-Cs-alkyl, Ci-Cs-haloalkyl, Cs-
Cs-xycloalkyl, C3-Ce-haloxycloalkyl, Cz-Cs-alkenyl, C>-Cs-haloalkenyl, C-Cq-
alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-Ci-Cs-alkyl,
phenyl, hetaryl, phenyl-Ci-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, trong d6 vong trong
sau géc dugc dé cap cudi cung co thé khong dugc thé hodc ¢6 1, 2, 3, 4, hodc 5
phin tir thé doc 14p v6i nhau, duge chon tir halogen, CN, NO3, C1-Cs-alkyl, C1-Cs-
haloalkyl, Ci-Cs-alkoxy, v Ci-Cs-haloalkoxy;

Ri dugc chon tir H, C1-Cs-alkyl, Ci-Cs-haloalkyl, C3-Ce-xycloalkyl, C3-Ce-
xycloalkylmetyl, C3-Ce-haloxycloalkyl, C2-Cs-alkenyl, C2-Cs-haloalkenyl, Co-Cs-
alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, phenyl, va phenyl-Ci-Cs-alkyl, trong d6 vong
phenyl trong hai gbc duge dé cap cudi cling c6 thé khong dugc thé hodc c6 1,2, 3,
4, hoac 5 phén ttr thé doc l4p véi nhau, duge chon tlr halogen, CN, NO2, Ci-Cq4-
alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy, va Ci-Cs-haloalkoxy;

R*dugc chon tir CN, NO2, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, S(O)mRY,
S(O)mNRER!, Ci-Cyo-alkylcacbonyl, Ci-Cs-haloalkylcacbonyl, Ci-Cs-alkoxy-
cacbonyl, C1-Cs-haloalkoxycacbonyl, C3-Ce-xycloalkyl, heteroxyclyl ¢6 5 dén 7
canh, hetaryl c¢6 5 hodc 6 canh, phenyl, C3-Ce-xycloalkoxy, heteroxyclyloxy c63
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dén 6 canh, va phenoxy, trong d6 bay gbc duge @& cap cudi clng 6 thé khong
duoc thé hodc ¢o 1, 2, 3, 4, hodc 5 géc RY;

RYduoc chon tir halogen, CN, NOa, C1-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-
alkoxy, Ci-Cs-haloalkoxy, S(0O)mRY, S(O)mNRR!, C;-Cs-alkylcacbonyl, Ci-Ca-
haloalkylcacbonyl, Ci-Cs-alkoxycacbonyl, Ci-Cs-haloalkoxycacbonyl, Cs-Ce-
xycloalkyl, C3-Ce-haloxycloalkyl, Cz-Cs-alkenyl, Cz-Cs-haloalkenyl, C»-Cs-
alkynyl, va C1-C4-alkoxy-Ci-Cs-alkyl;

va trong do
Y 1laOhoacS;va

m 1a 0, 1 hoac 2;
va trong d6

X! 12 nhém i chuyén ma tot hon 1a dwgc chon tir halogen, N3, p-nitro-
phenoxy, va pentaflophenoxy.

Theo mét phuong an wu tién,
R! 1a CH2CHs3;

R21a C1-Ca-alkyl, c6 thé khong dugc thé, hogic cé thé dugc halogen héa mét
ph?ln hodc hoan toan;

R31a H;

va

RMa nhém —CR*R°RS

trong d6 .
R* duoc chon tir C1-Cy-alkyl, ma c6 thé khong dugc thé, c6 thé dugce
halogen héa mot phén hodc hoan toan, hodc co thé ¢4 1 hoic 2 phé‘tn tir thé

R* giéng nhau hodc khac nhau, trong d6 R* dugc chon tir CN va C(O)NHo,

va

C3-C-xycloalkyl, ma c6 thé khong dugc thé hodc c6 1, 2, hoge 3 phan
tir thé giéng nhau hoic khac nhau RY, trong d6 RY dugc chon tir halogen, CN
va C(O)NHz; va

RS duogc chon tir Ci-Ca-alkyl, ma c6 thé khong dugce thé, co thé duoc
halogen héa mdt phﬁn hodc hoan toan, hodc co thé ¢6 1 hoic 2 phén tir thé

R* gidng nhau hogc khac nhau, trong d6 R* dugc chon tir CN va C(O)NHo,

va
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C3-Ce-xycloalkyl, ma cé th khong duoc thé hodc c6 1, 2 hodc 3 phin
ttr thé RY gibng nhau hoic khac nhau, trong dé RY dugc chon tir halogen, CN
va C(O)NHy;

hodc

R* va RS cling véi nguyén tir cacbon ma chiing gan vao tao thanh vong
cacbon cé tir 3 dén 12 canh, khong thom, no, ma c6 thé duoc thé mot phén
hoic hoan toan bang RJ, trong d6 R dugc chon tir halogen, CN, va C(O)NHz;
va

R® 1aH;

va
X!la nhém rdi chuyén ma tot hon 1a duoc chon tir halogen, Ns, p-

nitrophenoxy, va pentaflophenoxy, va cu thé t6t hon 1a clo.

Theo phuong 4n wu tién hon, RN 1a —-CR*R°RS, va

R! 1a CH,CH3; va

R2 13 CHs, Rs 1a H, R* 1a CH3, R® 1a CH3 va R® 1a H; hodc

R2 13 CH3, Rs 1a H, R* 1a CF3, R® 1a CH3 va RS 13 H; hodc

R2? 13 CHs, Rs 1a H, R* 1a CH(CHj3),, R® 1a CH3 va R® 13 H; hodc

R? 1 CHs, R 1a H, R* 1a CHFCHj3, R® 1a CH3 va RS 1a H; hodc

R2 14 CHs, R3 12 H, R* 14 1-CN-cC3Hs, R® 12 CH3 va RS 1a H; hodc

R2 13 CHs, R; 1a H, R* 1a 1-C(O)NH>-cC3Hs, R® 1a CHs va R® 13 H; hodc

R? [a CHs, R3 1a H, R* va RS déu 1a CH,CH,CF,CH,CHy, va R 1a H; va

X! 13 nhém roi chuyén ma tdt hon 13 duoc chon tir halogen, N3, p-nitro-phenoxy,
va pentaflophenoxy, va cu thé t6t hon 1a clo.

V& cac didu kién phan tmg cho budc (v), tham khao dén WO 2009/027393 va WO
2010/034737.

Duéi day, cac phuong an wu ti€n vé quy trinh B theo sang ché duge dé xut. Pugc
hidu ring cac phuong 4n uu tién néu trén va cc phuong an dugc minh hoa dudi day vé
quy trinh B theo sang ché duoc hidu 13 dugc vu tién dudi dang timg phuong é4n riéng
hozic phdi hop cac phuong &n véi nhau.

Nhu d4 néu trén ddy, sang ché @& cap dén khia canh th@ hai ciia quy trinh B dé

diéu ché (a) hop chét diclopyridazin amin c6 cong thitc IVa hodc mudi, chit hd bién
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hodc N-oxit ctia né, hodc (b) hop chét diclopyridazin amin c6 céng thirc IVb hode mubi,

chét h3 bién hodc N-oxit ctia n6, hoic (c) hdn hgp cua (a) va (b)

Cl NN R1——H N

Il {l

R1—ﬁ N cl N
Cl (IVa) Cl (IVDb)

trong phan tng mdt binh bao gdm céc budc

cho phan tng hop chét c6 cong thire I

Ch

I

o AN
OH (II)

v6i POCls3, va

cho phan tng san phim thé thu duoc véi hop chit amin R!-NH> hodc mubi cia
no,

trong d6 R! 1a H, Ci-Cz-alkyl, hodc Ci-Cz-alkoxy-Ci-Ca-alkyl.

Budc phan ting 1am co s& cho quy trinh B tuong tng véi cac bude (i) + (iii) trong
trinh ty phan Gng trén day.

Nhu duoc chi ra trén ddy, phan (tng mdt binh 1a ¢6 loi, vi giai doan trung gian thu
dugce hop chét triclopyridazin c6 cong thitc I11, 1 chét kich thich, khong can phai duoc
phéan lap.

Nhu duoc chi ra trén ddy, duge hiéu ring hop chét c¢6 cong thirc II ciing c6 thé c6
mit & dang chit hd bién pyridazon cta no.

Puoc hiu ring (a) hoic (b) hodc hdn hop ctia (a) va (b) c6 thé thu duoc trong céc
bude (ii) + (iii).

Theo phuong 4n wu tién, thu duge hdn hop cia (a) va (b).

Phin tir thé R! trong cac hop chét c6 cong thic TVa va IVb, va hop chat amin R'-
NH2 12 tét hon 13 duge chon tir nhém bao gdm CHs, CH2CHs, va CH2OCHs.

Theo phuong &n uu tién, R! trong cac hop chét c6 cong thirc IVa va IVb, va hop
cht amin R!-NHzla CH2CH.

Theo mdt phuwong an duge dic biét vu tién, thu dugc hdn hop ctia (a) va (b), va R!
trong cac hop chét c6 cong thirc TVa va IVb, va hop chit amin R'-NH> 1a dugc chon tir
nhém bao gdm CHs, CH,CHj, va CH;OCH, va t6t hon 1a CH2CHs.
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Céc diéu kién phan ting cho cac bude (ii) va (iii), dugc thuc hién sau d6 trong phéan
{mg mét binh nhu dugc x4c dinh trén ddy, ma khong phén 1ap chét trung gian thu dugc
hop chit c¢6 cong thirc I11, nhu da néu trén day.

Theo phuong 4n uu tién cia quy trinh B, quy trinh con bao gém bude (i), tuc 1a

bude didu ché hop chit c6 cong thic 1T

Cl~ N

1

Cl N
OH (II)

bing cach cho phan ung axit mucocloric (I)

o)
Cl
| ©
o]
OH ()

v6i hydrazin hoic mubi ctia no.

Céc diéu kién phan tmg cho budc phan ng (i) nay da duogc néu trén day.

Theo phuong 4n uu tién cia quy trinh B, quy trinh con bao gdm bude (iv), tuc 1a
budc chuyén héa (a) hop chét diclopyridazin amin c6 cdng thirc IVa hodc mudi, chit hd
bién hoic N-oxit ctia nd, hodc (b) hop chét diclopyridazin amin c6 cong thirc IVb hodc
mudi, chit hd bién hoic N-oxit clia n6, hodc (c) hdn hop cta (a) va (b) thanh hop chét
pyridazin amin c6 cong thitc V hodc mudi, chit hd bién hozc N-oxit ctia nd

H

R'—N
N (V)

bang cach cho phan tung (a) hop chét diclopyridazin amin c6 cong thirc IVa hodc
mudi, chit hd bién hodc N-oxit ctia nd, hodc (b) hop chét diclopyridazin amin c6 cong

thirc TVb hodc mudi, chit hd bién hogic N-oxit ciia n6, hoic (c) hdn hgp cia (a) va (b)

H
1—
Cl Y h‘ R'—N = hl
Cl (IVa) Cl (IVb)

véi hydro véi sy c6 mat cua chat xuc tac hydro hoa,

trong d6 R! 12 nhu dugc xéac dinh trén day;
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va trong d6 quy trinh tiy y bao gbm thém bude (v), tirc 1a bude chuyén héa hop
chit pyridazin amin ¢6 cong thirc V hoge mudi, chat hd bién hogc N-oxit clia né thanh

hop chét c6 cong thirc VII hodc chit ddng phan lap thé, mudi, chit hd bién hogc N-oxit

/
T}
\N/ R1

R® (VID)

cua no

béng cach cho phan tng hop chét pyridazin amin c6 cong thirc V hodc mudi, chit

hd bién hodc N-oxit ctia nd

véi hop chét c6 cong thirc VI hodc chét déng phan lap thé, mubi, chét hd bién hoic

N-oxit ciia nd

RZ (@]
i [ X
N" R (VD)

trong d6 R! 1a nhu dugc xac dinh trén day, va

trong d6 R?, R?, RN, va X! 1a nhu dugc x4c dinh trén déy.

Céc phuong an uu tién va cac diéu kién phan tng cho céc budc phan tng (iv) va
(v) da dugc cung cAp trén day lién quan dén quy trinh A.

Duéi day, cac phuong an uu ti€n vé quy trinh C theo sang ché dugc d& xuét. Puogc
hidu ring cac phuong an wu tién néu trén va cdc phuong an duge minh hoa dudi day vé
quy trinh C theo sing ché duoc hiu 1 duoc wu tién dudi dang timg phuong 4n riéng
hoic phdi hgp céc phuong 4n v6i nhau.

Nhu di néu trén day, sang ché d& cap dén khia canh thi ba cuia quy trinh C dé didu
ché (a) hop chét diclopyridazin amin c6 cong thirc [Va hodc mudi, cht hd bién hodc N-
oxit ctia n6, hodc (b) hop chit diclopyridazin amin c6 cong thirc IVb hogc mubi, chit hd

bién hozic N-oxit ctia nd, hodc (c) hdn hop cia (a) va (b)

H
1—
Ch ~ N R'—N__~ N
R1_” N o N
Cl (IVa) Cl (IVb)
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bao gdm budc cho phan tmg hop chét triclopyridazin c6 cong thirc 11T

Cl AN

It

Cl N
Cl (I

v6i hop chét amin R'-NH; hodc mudi ctia né,
trong d6 R! 1a CH,CHs,
va trong d6 quy trinh tity y bao gbm thém budc didu ché hop chét triclopyridazin
c6 cong thirc 111
Cl\~ N
[l
N

Cl (1)
bing cach cho phan tmg hop chit ¢6 cong thire II

Cl

C\ ~ N

i

cl N
OH (H)

vi POCls.

Buéc phan ung lam co so cho quy trinh C bao gbm bude (iii) trong trinh tw phan
{tmg trén day, va tiy c6 thém budc (ii) 1a bude tach biét.

D3 ngac nhién phat hién ra rang hidu suét dic biét cao trong budc phan tng (iii)
¢6 thé thu dugc, néu etylamin duoc st dung 1am hop ch4t amin R!-NHz. Ngoai ra, viéc
tinh ché phtc tap cling khong yéu cau.

Nhu dugce chi ra trén day, dugc hiu rang hop chét c6 cong thic II cling ¢6 thé c6
mit & dang chit hd bién pyridazon ctia né.

Puoc hiéu ring (a) hoic (b) hodc hdn hop cta (a) va (b) co thé thu duoc trong
budc (iii).

Theo phuong 4n wu tién, thu duge hdn hop cia (a) va (b).

Céc diéu kién phan tmg cho cac bude (ii) va (iii), dugc thuc hién mot cach riéng
biét theo quy trinh C, dd duoc dua ra trén day.

Theo phuong 4n uu tién cla quy trinh C, quy trinh con bao gdm budc (i), tic 1a

budce didu ché hop chét c6 cong thirc 11
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Cl A N
i
N

OH (II)

Cl

béang cach cho phan tng axit mucocloric (T)

0O
Cl

| ©o
OH (1)

v6i hydrazin hoic mudi ctia né.

Céc diéu kién phan tmg cho budc phan img (i) nay da dugc néu trén day.

Theo phuong 4n uu tién cta quy trinh C, quy trinh con bao gbm bude (iv), tic 12
buéc chuyén héa (a) hop chét diclopyridazin amin 6 cng thirc IVa hogc mubi, chat hd
bién hosic N-oxit ctia n6, hodc (b) hop chit diclopyridazin amin c6 ¢dng thitc IVb hodc
mubi, chit h3 bién hoac N-oxit ciia né, hoic (c) hdn hop ctia (a) va (b) thanh hop chét
pyridazin amin c6 cong thitc V hodc mudi, chit hd bién hoic N-oxit clia n6

H

R‘—N\CN

béng cach cho phan ung (a) hop chét diclopyridazin amin c6 cong thirc IVa hodc
mudi, chat hd bién hodc N-oxit ctia n6, hodc (b) hop chét diclopyridazin amin c6 cong

thirc ITVb hodic mubi, chit hd bién hoiic N-oxit ctia né, hodc (c) hdn hop cla (a) va (b)

H
1—
Cl\ ~ h‘ R—=N__~ h‘
RI—N N cl N
Cl (IVa) Cl (IVb)

véi hydro véi sy o mét cua chét xuc tac hydro héa,

trong d6 R! 1a nhu dugc xac dinh trén day;

va trong do6 quy trinh tuy y bao gdm thém budc (v), tic 1a bude chuyén héa hop
chét pyridazin amin c6 cong thirc V hodc mudi, chit hd bién hodc N-oxit ctia n6 thanh
hop chét c¢6 cong thire VII hodc chét dong phan 13p thé, mudi, chit h8 bién hodc N-oxit

cua no
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R
N™ R (VID)
bang cach cho phan ting hop chét pyridazin amin c¢6 cong thirc V hodc mudi, chit

ho bién hodc N-oxit clia nd

R1-—ll:l|
x~_N (V)

v6i hop chét c6 cong thite VI hodc chét ddng phén 1ap thd, mudi, chat h bién hoic

N-oxit cua nd

= X!
N~ “Rs3 (VD)

trong d6 R! 12 nhu dugc x4c dinh trén day, va

trong d6 R?, R3, RY, va X! 1a nhu dugc xéac dinh trén ddy.

Céc phuong an uu tién va cac diéu kién phan tng cho cc budc phan img (iv) va
(v) da dugc cung cép trén day lién quan dén quy trinh A.

Duéi ddy, cac phuong 4n uu tién vé quy trinh D theo séng ché dugc d& xuét. Pugc
hiéu rang cac phuong 4n wu tién néu trén va cac phuong an duge minh hoa dudi day vé
quy trinh D theo sang ché dugc hiéu 12 dugc wu tién dudi dang timg phuong én riéng
hozc phéi hop céc phuong 4n véi nhau.

Nhu d& d& cép trén ddy, sang ché d& cap dén khia canh khac ctia quy trinh D diéu

ché hop chét c6 cong thite VII* hodc cht ddng phan 1ap thé, mudi, chit hd bién hodc

R2 (0] Z "N
4 . lfl\j
R ~
N
R6>—N |
R5 \N/ 3 R1
R (VII*)

N-oxit ctia nd

bao gdm budc cho phan ing hop chét pyridazin amin c6 cong thirc V hodc mubi,

chat ho bién hodc N-oxit ciia nd

R1—H
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v6i hop chét ¢6 cong thitc VI* hodic chit ddng phén 14p thé, mubi, chat hd bién

hodc N-oxit ctiia nd

trong do

R! 14 CH,CH3; va trong d6

R2 la CHs, Rs 1a H, R* 1a CHs, RS 1a CH3 va R 1a H; hodc

R2 1a CHs, Rs 1a H, R* 1a CF3, R® 1a CH3 va R® 1a H; hodc

R2 1a CH3, Rz 1a H, R* 1a CH(CH3),, R’ 1a CH3 va RS 1a H; hodc

R2 1a CHs, R; 1a H, R* 1a CHFCHj3, R® 1a CH3 va R 13 H; hodc

R2 13 CHs, Rs 1a H, R* 1a 1-CN-cC3Hs, R® 14 CH3 va R® 12 H; hodc

R? 14 CHs, R3 12 H, R* 14 1-C(O)NHz-cC3Hs, R® 12 CH; va R® 1 H; hodc

R2 12 CHs, R3 1a H, R* va R’ 1a CHCH2CF2CH,CHy, va R 1a H;

va trong d6

X! 1a nhém rdi chuyén, tét hon 13 duoc chon tir halogen, N3, p-nitrophenoxy, va
pentaflophenoxy, va cu thé t6t hon 1a clo.

Budc phan tng 1am co s& cho quy trinh D duge bao gdm béi budce (v) cua trinh tu
phan tng trén day.

Theo phuong an uu tién, quy trinh con bao gbm budc (iv) cua trinh ty phan tGng.

Theo phuong 4n wu tién hon, quy trinh con bao gdm budc (iii) va tly y ca budc
(ii), trong d6 cac budce (ii) va (iii) cd thé dugc thuc hién tch biét thdng qua sy phan tach
hop chét c¢6 cong thie I, hodc cing nhau trong phan ing mdt binh.

Theo phuong 4n thdm chi wu tién hon, quy trinh con bao gdm bude (i).

Chi tiét hon vé cac bude (i), (ii), (iii), va (iv) dd dugc dua ra trén day.

Nhu di néu trén day, sang ché d& cdp dén khia canh khic ctia hop chét

diclopyridazin amin c¢6 c6ng thirc IVa hodc mudi, chat hd bién hoic N-oxit ctia nd;

trong d6 R! 1a CH,CH;
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hoéc hop chét diclopyridazin amin cé cong thirc IVb hodc mudi, chit hd bién hoic
N-oxit ctia no,
1—
R'—N A N
1l
N

Cl (IVb)

Cl

trong d6 R! 1a CH.CHa. .

Theo khia canh khéc, sang ché dé cap dén hdn hop ctia hop chét diclopyridazin
amin ¢6 cong thite IVa hodc mudi, chat hd bién hoic N-oxit ciia né va hop chat
diclopyridazin amin c6 cong thirc IVb hodc mudi, chit hd bién hodc N-oxit ctia né nhu
duoc xé4c dinh trén ddy, tic 1a trong d6 R! trong mdi trudng hop 1a CH2CHs,

Céc hop chét nay 13 cac vat liéu khai dAu gia tri dé didu ché 4-etylaminopyridazin,
ma ban thin né c6 thé, vi du, dwoc chuyén héa thanh cac hop chét 4-pyrazol-N-
pyridazinamit ¢ hoat tinh trir sdu c6 cong thirc VIL

Thong thudng, hdn hop cua hop chét diclopyridazin amin c¢6 cong thirc IVa hoac
mudi, chit hd bién hozc N-oxit clia né va hop chét diclopyridazin amin c6 cong thirc
IVb hoiic mudi, chit hd bién hoc N-oxit ctia né nhu duge x4c dinh trén ddy, tirc 1a trong
d6 R! trong mdi trudng hop 1a CH2CH;3 c6 thé thu duge bing quy trinh B hogc C nhu
duoc md ta trong ban mé ta nay. Hon hop c6 thé duoc phan tach thanh cac thanh phén
(a) hop chét diclopyridazin amin ¢6 cdng thirc IVa hodc mudi, chit hd bién hoic N-oxit
clia n6 as va (b) hop chét diclopyridazin amin c6 cong thirc IVb hodc mubi, chét h3 bién
hoic N-oxit ciia n6 bang céc ky thuit phén tach da biét dbi v&i nguoi cb hiéu biét trung
binh trong linh vuc, vi du béng séc ki cot. Tuy nhién, sy phén tach cua hai thanh phén
14 khong duoc yéu clu & diéu ché hop chét pyridazin amin c6 cong thic V, vi ca hai
thanh phén 13 cAc vAt liéu khoi du thich hop cho phan tng hydro héa/loai hydro.

Trong hdn hop, cac thanh phdn (a) hgp chét diclopyridazin amin ¢6 céng thirc IVa
hozic mudi, cht hd bién hodc N-oxit ctia né va (b) hop chét diclopyridazin amin c6 cong
thite IVb hodc mubi, chit h3 bién hoic N-oxit ctia n6 cb thé c6 mit voi ty 18 bét ky, tbt
hon 1a trong khoang ty 18 khéi Iuong tir 100:1 dén 1:100, tét hon 1a 10:1 dén 1:10, t6t
hon nita 14 5:1 dén 1:5, tot nhit 13 2:1 dén 1:2, cu thé t6t hon 1a 1:1.

Vi du thyuc hién sang ché

L M6 ta déc tinh
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Viéc mo ta déc trung c6 thé duoc thuc hién bang sic ki 16ng hiéu ning cao/phuong
phéap phd khdi (HPLC/MS), bang NMR hoic béng céc diém néng chay.

HPLC: Agilent Extend 1,8 pm C18 4,6 x 100 mm; pha dong: A: nude + 0,1%
H3PO4; B: axetonitril (MeCN) + 0,1% HiPOu; gradient: 5-95% A trong 10 phut; 0-10
phut 12 5:95 A:B sau d6 gradient tir 10-10,1 phut dén 95:5 dong A:B: 1,2ml/phit trong

10 phut ¢ 60°C.
Phut A B Luu luong: Ap suit (bar)
8 5 95 1,2 400
10 5 95 1,2 400
10,1 95 5 1,2 400

IH-NMR: Céc tin hiéu dugc dic trung bdi do chuyén dich hoa hoc (ppm) so véi
tetrametylsilan, bang tinh da boi clia ching va bang tich phin cua chung (s6 nguyén tix
hydro duoc chi ra twong ing). Cac chit viét tit sau ddy dugc ding dé chi tinh da boi
cta tin hiéu: m = vach da, q = vach bdn, t = vach ba, d = vach d61i va s = vach don.

Céc ki hiéu st dung 1: h cho gid, min cho phut va nhiét d§ phong cho nhiét do la
20-25°C.

II.  Céc vidu diéu ché

1. Diéu ché hdn hop cia 3,4-diclo-5-etylaminopyridazin va 3,5-diclo-4-etyl-
aminopyridazin trong quy trinh mgt binh bét dAu tir 4,5-diclo-3-hydroxypyridazin:

200 g 4,5-diclo-3-hydroxypyridazin dugc dit trong binh phan g 20 °C trong No,
va POCI; (930g, 5 duong luong) dugc thém vao va hdn hop phan tng dugc dun dén 100
°C. Hén hop phén tng duoc khudy thém trong ~1 gi® cho dén khi thu duoc sy chuyén
hoéa hoan toan. POCL; du duoc loai bo bang chung cAt. Hon hop phan tng dugc ngung
tu thanh dua vao 1200 g H.O kiém soat nhiét d6 & 30 °C. Butyl axetat (1200 g) duoc
thém vao va hdn hop hai pha dugc khudy trong 30 phut & 30 °C va sau d6 cac pha duge
phén tach. Phan khéc cta butyl axetat (400 g) dugc sit dung dé rira pha nudc. Pha nudce
két hop dugc rira bang 10% HCI va sau d6 H20.

Thém vao hdn hop cia triclopyridazin trong butyl axetat dung dich etylamin trong

nuédc véi ndng d6 14 70 % khéi luong etylamin dya trén tdng khéi luong ciia dung dich
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(234 g, 3 duong lugng) & 35 °C. Phan tng dugc gitt & 45 °C trong 3 gid (hodc cho dén
khi quan sat thiy su chuyén héa). Céc pha dugc phan tach & 40 °C va pha hitu co duge
rira mot 14n bang H>O. Pha nuéc két hop duge chiét mot 14n bang butyl axetat. Butyl
acetate tir cac pha hitu co két hop duoc chung cat (15 mbar, 35 °C) dé c6 dic hdn hop
phan tng. Trong quy trinh nay, san phim két ta tir dung dich. Hon hop phan tmg duoc
Jam lanh dén 10 °C va san phdm duoc loc ra. Chit 1ong géc sau d6 duoc cd dac va vat

lidu thd duoc tai két tinh tit MTBE d phan tach phin con lai ctia san phim.

2. Diéu ché 4-etylaminopyridazin:

600 g (3,09 mol) ctia hdn hop cua 3,4-diclo-5-etylaminopyridazin va 3,5-diclo-4-
etylaminopyridazin dugc hoa tan trong EtOH (3,5 lit). 15 g (0,01 mol) 10% Pd/C dugc
thém vio va thiét bi phan g chju 4p dugc 1am sach bing nito. Thiét bi phan tmg chiu
ap duoc didu p dén 0,2 bar biang Ha va duge gia nhiét dén 35 °C. Vi phan tng 1a téa
nhiét, nhiét d6 duogc kiém soat & 55 °C trong 4 gid. Sau do, ap suét dugc giai phong va
thiét bi phan tmg dugc lam sach bang N,. Hon hop phan tng duge loc & nhiét d6 phong
8 loai bo chit xuc tac. Chét xiic tic c6 thé duoc ti sit dung trong mé tiép theo ma
khéng tinh khiét.

Trong thiét bi phan tng thi hai, hdn hop cta K2COs (1 kg) va 1 lit EtOH duge
chuén bi. HOn hop phan tmg dugc dua vao dung dich kali cacbonat trong 60 phut va
nhiét d6 duoc kidm soat & 20-25 °C. H8n hop phan mg dugc khudy thém trong 3 gio.
Mudi tao ra trong quy trinh nay duoc loc ra. Phan dung mdi tir hdn hgp phéan tmg dugc
loc ra va MTBE dugc thém vao dé két tha etylaminopyridazin tinh khiét (354 g, o tinh
khiét 91%, hiéu suét 85%).
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YEU CAU BAO HQ

1.  Quy trinh didu ché hop chét pyridazin amin cé cong thirc V hoic mudi, chit hd

bién hoic N-oxit ctia no:

R1—H
~_N (V)

bao gdm budc cho phan ung (a) hop chét diclopyridazin amin c6 cdng thirc IVa hodc
mubi, chit h3 bién hodc N-oxit ctia n6, hoic (b) hop chit diclopyridazin amin c6 cong

thitc TVb hodc mudi, chat h3 bién hodc N-oxit clia n6, hozc (c) hdn hop cua (a) va (b)

H
1
Cl pZ .'T‘ R'—N Z hl
Cl (IVa) Cl (IVb)

v6i hydro véi sy ¢6 mit ciia chét xtc tac hydro héa,

trong d6 quy trinh nay con bao gdm bude didu ché (a) hop chét diclopyridazin amin c6
cébng thic IVa hodc mudi, chit hd bién hoic N-oxit ctia nd, hodc (b) hop chit
diclopyridazin amin c¢6 cong thirc IVb hodc mubi, chit hd bién hoic N-oxit ctia n6, hodc
(c) hdn hop ctia (a) va (b) trong phan tmg mé.t binh bao gdm cac budc cho phan ung hqp

chét c6 cong thue I1:

Cl~ N

I

Cl N
OH (II)

v6i POCl3, va
cho phan Uing san phim thd thu duoc véi hop chit amin R!-NH; hozc mubi ctia no,

trong d6 bude phan tach hop chét triclopyridazin c¢6 cong thirc III:

Cl AN

U

Cl N
Cl (II)

duoc luge bo, va trong do triclopyridazin duoc chuyén vao pha hitu co va dugc sir dung
mdt cach truc tiép trong budc phan Umg tiép theo; va trong do:

R!1a H, C;1-Cz-alkyl, hodc C;-Cz-alkoxy-C1-Co-alkyl.
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2. Quy trinh theo diém 1, trong d6 phan ing dugc thuc hién ma khong cé chét khir
HCL

3. Quy trinh theo diém 1 hoic 2, trong d6 chét khir HCI dugc thém vao sau khi loai
bo chét xtc tac hydro héa, trong d6 chit khir HCI t8t hon 14 duoc cung cdp khong c6

nudc.

4. Quy trinh theo diém bét ky trong sb cac diém tr 1 dén 3, trong d6 chat khit HCI
duoc chon tir nhém bao gém cac hydroxit kim loai kiém va kim loai kiém thd, cac oxit
kim loai kiém va kim loai kiém thé, cac hydrua kim loai kiém va kim loai kiém thé, cac
amit kim loai kiém, cic cacbonat kim loai kidm va kim loai kiém thd, cac bicacbonat
kim loai kiém, céac alkyl kim loai kiém, c4c alkylmagie halogenua, cac alcoholat kim
loai kidm va kim loai kiém thd, cac bazo bao gdm nito bao gdm céc amin béc ba, cdc
pyridin, cac amin béc hai, amoniac, va cac amin bac mét, va t6 hop cta chiing; cac dém
bao gdm natri axetat va/hodc amoni format; cac tién chit 1a chit long ion bao gbm

imidazol; va t6 hop clia ching.

5. Quy trinh theo diém bat k¥ trong sb cac diém tir 1 dén 4, trong d6 chét xtic tic
hydro héa dugc chon tir nhém bao gbm platin hogc paladi trén chit mang, niken Raney,

va niken Raney, v t6t hon 14 platin hogc paladi trén cacbon.
6.  Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 5, trong @6 R! 1a CH2CH.

7. Quy trinh theo diém bat ky trong s cac diém tir 1 dén 6, trong d6 quy trinh nay
con bao gdm bude didu ché hop chat c6 cong thire IT:

Cl\ ~ N

U

N

OH (II)

Ci

béng cach cho phéan ting axit mucocloric (I):
O
Cl
| O

OH (I)
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vGi hydrazin hodc mudi cua no.

8.  Quy trinh theo diém bét ky trong s6 cac didm tir 1 dén 7, trong d6 quy trinh nay
con bao gdm budce chuyén héa hop chét pyridazin amin c6 cong thie V hodc mudi, chat
hd bién hodc N-oxit ctia nd thanh hop chét c¢6 cong thirc VII hodc chét ddng phan lap

thé, mudi, chat ho bién hoac N-oxit ctia no:

R
N™ " Ro (VID)
bang cach cho phan tmg hop chét pyridazin amin c6 cong thirc V hosc mudi, chit hd

bién hodc N-oxit ctia no:

R1—H

v6i hop chét c6 cong thie VI hodc chét déng phéan lap thé, mubi, chit hd bién hoic N-

oxit cuia no:
rR2 O
iy ] X
N= R3 (VI)

trong d6 R! 1a nhu duge xé4c dinh theo diém 1 hoic 6,

va trong do:
R? 1a H, halogen, CN, NO,, Ci-Cio-alkyl, C2-Cio-alkenyl, hodac Cz-Cio-
alkynyl, trong dé ba gc dwoc d& cap cui cing c6 thé khong dugc thé, c6 thé duge
halogen hoa mot phén hodc hoan toan hodc cé thé ¢6 1, 2 hoic 3 phén ttr thé RX
giéng nhau hodc khac nhau, hodc
OR?, SR®, C(Y)R®, C(Y)ORS, S(O)RY, S(O)2RY, NR°R/, C(Y)NRER", hetero-xyclyl,
hetaryl, C3-Cio-xycloalkyl, C3-Cio-xycloalkenyl hodc phenyl, trong d6 ndm gbe
duoc dé cap cudi cung co thé khong dugc thé hodc cothé c6 1,2, 3, 4 hodc 5 phﬁn
ttr thé gidng nhau hogc khac nhau dugc chon tir cac gbc RY va R
R3 12 H, halogen, CN, NO;, Ci-Cio-alkyl, Cz-Cio-alkenyl, hodc Cz-Cio-
alkynyl, trong d6 ba géc duge dé cap cudi ciing ¢6 thé khong duoc thé, c6 thé duoc

halogen hoa mdt phén hodc hoan toan hodc co thé ¢6 1, 2 hoidc 3 phﬁn tlr thé R¥
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giéng nhau hodc khac nhau, hodc

OR?, SR?, C(Y)R®, C(Y)ORS, S(O)RY, S(O)RY, NR°RE, C(Y)NRER", hetero-xyclyl,
hetaryl, C3-Cio-xycloalkyl, C3-Cio-xycloalkenyl hodc phenyl, trong d6 nam gbe
duge d& cap cubi ciing c6 thé khong dwoc thé hogc c6 thé ¢6 1,2, 3, 4 hodc 5 phan
ttr thé gidng nhau hodc khac nhau duge chon tir cac gbc RY va RX;

RN 12 H, CN, NO3, Ci-Cyo-alkyl, C2-Cio-alkenyl, hodc C2-Cio-alkynyl, trong
d6 ba gbe dugc dé cap cubi ciing c6 thé khong duoc thé, c6 thé duoc halogen héa
mdt phan hozic hoan toan hodc ¢6 1, 2 hogc 3 phin tir thé R* gidng nhau hodc khac
nhau, hoac _

OR?, SR?, C(Y)R?, C(Y)ORS, S(O)RY, S(0):RY, NRRY, C(Y)NRER", S(O)mNR°RY,
C(Y)NRINRCRf, C;-Cs-alkylen-OR? C;-Cs-alkylen-CN, C1-Cs-alkylen-C(Y)R®,
C1-Cs-alkylen-C(Y)OR®,  C;-Cs-alkylen-NRRf, C1-Cs-alkylen-C(Y)NRER™,
C1-Cs-alkylen-S(O)mRY, Ci-Cs-alkylen-S(O)mNR°R, C1-Cs-alkylen-NRINRR,
heteroxyclyl, hetaryl, C3-Cio-xycloalkyl, Cs3-Cio-xycloalkenyl, hetero-xyclyl-Ci-
Cs-alkyl, hetaryl-C-Cs-alkyl, C3-Cio-xycloalkyl-Ci-Cs-alkyl, Cs-Cio-
xycloalkenyl-Ci-Cs-alkyl, phenyl-C1-Cs-alkyl, hodc phenyl, trong d6 cac vong clia
mudi gbe duoc dé cap cubi cing ¢6 thé khong dugce thé hodc ¢ 1, 2, 3, 4 hodic 5
phan tix thé RY giéng nhau hoic khic nhau;

va trong do,

R2, RP, R® doc 1ap véi nhau duge chon tir H, C1-Cs-alkyl, Ci-Cs-haloalkyl, C3-Cs-
xycloalkyl, Cs-Ce-xycloalkylmetyl, C3—C6-haIOXYCloalkyl, C2-Cs-alkenyl, Cr-Cs-
haloalkenyl, Cz-Cs-alkynyl, Ci-Cs-alkoxy-Ci1-Cs-alkyl, heteroxyclyl, hetero-
xyclyl-C1-Cs-alkyl, phenyl, hetaryl, phenyl-Ci-Cs-alkyl, va hetaryl-C;-Cs-alkyl,
trong d6 vong trong sau gbc duge & cap cudi cling ¢6 th8 khong dugc thé hoic c6
1, 2, 3, 4, hoac 5 phﬁn tir thé doc lap vé6i nhau, duge chon tir halogen, CN, NOo,
C;-Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy, va Ci-Cs-haloalkoxy:;

R¢ duoc chon tir Ci-Cs-alkyl, Ci-Cs-haloalkyl, C3-Ce-xycloalkyl, Cs3-Ce-
xycloalkylmetyl, C3-Cs-haloxycloalkyl, C2-Cs-alkenyl, C2-Ca-haloalkenyl, C2-Cs-
alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, heteroxyclyl-C1-Ca-alkyl,
phenyl, hetaryl, phenyl-Ci-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, trong d6 vong trong

séu gbc duogc de cap cudi cung c6 thé khong duge the hodc ¢6 1, 2, 3, 4, hoac 5
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phan tir thé doc 14p v6i nhau, duge chon tir halogen, CN, NO», C1-Cs-alkyl, C1-Cs-
haloalkyl, Ci-Cs-alkoxy, va C1-Cs-haloalkoxy;

R, Rf ddc lap vé6i nhau duge chon tir H, Ci1-Cs-alkyl, Ci-Cs-haloalkyl, C3-Ce-
xycloalkyl, C3-Ce-xycloalkylmetyl, C3-Ce-haloxycloalkyl, C>-Cs-alkenyl, C2-Ca-
haloalkenyl, C»-Cs-alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, Ci-Cs-alkylcacbonyl, Ci-
Cg-haloalkylcacbonyl, Ci-Cs-alkylsulfonyl, Ci-Cs-haloalkylsulfonyl, hetero-
xyclyl, heteroxyclyl-Ci-Cs-alkyl, heteroxyclylcacbonyl, heteroxyclylsulfonyl,
phenyl, phenylcacbonyl, phenylsulfonyl, hetaryl, hetarylcacbonyl, hetaryl-
sulfonyl, phenyl-Ci-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, trong d6 vong trong 12 gbc
duoc dé cap cudi cung co thé khong dugc thé hodc ¢6 1, 2, 3, 4, hodic 5 phﬁn tir thé
ddc 1ap véi nhau, duge chon tir halogen, CN, NO2, Ci-Cq-alkyl, C1-Cs-haloalkyl,
Ci-Cs-alkoxy, va Ci-Cs-haloalkoxy; hoac

R® va Rf cling véi nguyén tir nito ma ching gin vao tao thanh vong di vong c6 5
hoic 6 canh, no hoéc khong no, ma c6 thé c6 nguyén tir khic loai khac dugc chon
tir O, S va N 1a nguyén tlr thudc vong va trong d6 vong di vong c6 thé khong duoc
thé hoic ¢6 1, 2, 3, 4, hodc 5 phin tir thé doc 1ap véi nhau, dugce chon tir halogen,
CN, NO,, C1-Cs-alkyl, Ci-Cs-haloalkyl, C1-C4-alkoxy, va Ci-Cs-haloalkoxy;

R, RM d6c lap voi nhau duge chon tir H, Ci-Cs-alkyl, Ci-Cs-haloalkyl, C3-Ce-
xycloalkyl, Cs-Cg-haloxycloalkyl, Cz-Cs-alkenyl, Cz-Cs-haloalkenyl, C2-Cs-
alkynyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, heteroxyclyl, —heteroxyclyl-Ci-Cs-alkyl,
phenyl, hetaryl, phenyl-Ci-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, trong d6 vong trong
sau géc duoc dé cap cudi cling cb thé khéng duogc thé hodc c6 1, 2, 3, 4, hodic 5
phén ttr thé doc 1ap v6i nhau, duge chon tir halogen, CN, NO2, Ci-Cs-alkyl, Ci-Ca-
haloalkyl, Ci-Cs-alkoxy, va Ci1-Cs-haloalkoxy;

R duoc chon tir H, Ci-Cs-alkyl, Ci1-Cs-haloalkyl, C3-Ce-xycloalkyl, C3-Ce-
xycloalkylmetyl, C3-Cs-haloxycloalkyl, C2-Cs-alkenyl, C2-Cs-haloalkenyl, Ca-Cy-
alkynyl, C1-Cs-alkoxy-C1-Cs-alkyl, phenyl, va phenyl-Ci-Cs-alkyl, trong d6 vong
pheny! trong hai gbc dugc d8 cap cudi ciing c6 thé khong duoc thé hodc co 1,2, 3,
4, hodc 5 phﬁn tr thé ddc 14p véi nhau, duge chon tir halogen, CN, NO2, C1-Cq-
alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy, va Ci-Cs-haloalkoxy:;

R* duoc chon tr CN, NO,, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, S(O)mRY,
S(0)mNReRf, Ci-Cio-alkylcacbonyl, Ci-Cs-haloalkylcacbonyl, C;-Cs-alkoxy-
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cacbonyl, Ci-Cs-haloalkoxycacbonyl, Cs-Cs-xycloalkyl, heteroxyclyl co 5 dén 7
canh, hetaryl ¢6 5 hodc 6 canh, phenyl, C3-Cs-xycloalkoxy, heteroxyclyloxy c6 3
dén 6 canh, va phenoxy, trong d6 bay gbc duge dé cap cudi cing c6 thé khong
duoc thé hodc ¢6 1, 2, 3, 4, hodc 5 gbc RY;

RY dugce chon tir halogen, CN, NO2, C;1-Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-
alkoxy, C1-Cs-haloalkoxy, S(O)mRY, S(O)mNR®RY, Ci-Cs-alkylcacbonyl, Ci-Cs-
haloalkylcacbonyl, Ci-Cs-alkoxycacbonyl, Ci-Cs-haloalkoxycacbonyl, Cs3-Ce-
xycloalkyl, Cs-Cg-haloxycloalkyl, Ci-Cs-alkenyl, C>-Cs-haloalkenyl, C2-Cq-
alkynyl, va C1-Cs-alkoxy-Ci-Cs-alkyl;

va trong dé

Y 1a O hodc S; va

m 1a 0, 1 hoac 2;

va trong do,

X!1a nhém rdi chuyén, ma tdt hon 14 duge chon tir halogen, N3, p-nitrophenoxy,

va pentaflophenoxy.

Quy trinh theo diém 8, trong dé:

R! la CH.CHs;

R2 1a C1-Cs-alkyl, c6 thé khong duoc thé, hogc c6 thé duge halogen héa mot

ph?m hoac hoan toan;

R3 1a H;

va trong do:

RN 13 nhém —CR*R5R®
trong do:
R*duoc chon tir C1-Ca-alkyl, ma c6 thé khong duoc thé, c6 thé duge halogen
héa mot phin hodc hoan toan, hodc ¢6 thé c6 1 hodc 2 phin tir thé R* gidng
nhau hodc khac nhau, trong d6 R* dugc chon tir CN va C(O)NHz, va
cg-cﬁéxycloalkyl, ma c6 thé khong duoc thé hodc ¢6 1, 2, hogc 3 phan tir thé
giéng nhau hodc khac nhau RY, trong d6 RY dugc chon tir halogen, CN va
C(O)NH; va
R3duoc chon tir C1-Cs-alkyl, ma c6 thé khong duoc thé, c6 thé dugc halogen

hoéa mdt phﬁn hodc hoan toan, hodc cé thé ¢6 1 hoic 2 phﬁn tir thé R giéng
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nhau hoic khéac nhau, trong d6 R* dugc chon tir CN va C(O)NHy, va
C3-Cs-xycloalkyl, ma c6 thé khong dugc thé hodc ¢6 1, 2 hogc 3 phan tir thé
RY gidng nhau hoidc khac nhau, trong d6 RY dugc chon tir halogen, CN va
C(O)NHz; |
hodc
R*vaR’ cliing v&i nguyén tir cacbon ma ching gén vao tao thanh vong cacbon
¢6 tir 3 dén 12 canh, khong thom, no, ma c6 thé dugc thé mét phan hodc hoan
toan bang RJ, trong d6 RI duge chon tir halogen, CN, va C(O)NHz; va
R61a H;
va trong do:
X! la nhém roi chuyén ma tot hon 1a dugc chon tir halogen, N3, p-nitro-

phenoxy, va pentaflophenoxy, va cu thé t6t hon 1a clo.
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