(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hoi chi nghia’Viét Nam (VN) (11)
CUC SO HUU TRI TUE
1-0048609
(51202001 CO07D 453/04; AOIN 43/80; CO7D (13) B
261/04; AOIN 43/42; A61K 31/42
(21) 1-2022-02496 (22) 05/04/2017

(62) 1-2018-04868

(86) PCT/US2017/026245 05/04/2017 (87) W0O2017/176948 12/10/2017

(30) 62/319,207 06/04/2014 US

(45) 25/07/2025 448 (43) 25/10/2022 415A

(73) MERIAL, INC. (US)
3239 Satellite Blvd. Duluth, GA 30096, United States of America

(72) YANG, Chunhua (US); LE HIR DE FALLOIS, Loic, Patrick (US); MENG, Charles,
Q. (US); LONG, Alan (US); GORTER DE VRIES, Roelof, Johannes; (FR);
BAILLON, Bruno (FR); LAFONT, Sylvaine (FR); GAY DE SAINT MICHEL,
Myriam (FR); KOZLOVIC, Stephane (FR).

(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) TOLUEN SOLVAT TINH THE CUA (S)-AFOXOLAN, CHE PHAM DIET CON
TRUNG HOAC DIET VAT KY SINH CHUA TOLUEN SOLVAT TINH THE VA
QUY TRINH PIEU CHE TOLUEN SOLVAT TINH THE NAY



(21)  1-2022-02496

(57) Sang ché nay dé cap dén quy trinh diéu ché hop chit isoxazolin chéng vat ky
sinh dugc 1am gidu vé mit ddng phén dbi anh bing cach sir dung chét xuc tac chuyén
pha bét ddi trén co s& quinin. Sang ché ciing dé cdp dén chét xtc tac chuyén pha trén

co s& quinin méi va dén dang toluen solvat tinh thé ctia (S)-afoxolan.


CVH140
Textbox
(57)

CVH140
Textbox
(21)       1-2022-02496


48609 1/214

Linh vie ki thuat dwoe dé cap

Séng ché dé cap dén quy trinh 14p thé chon loc @& didu ché hop chét isoxazolin
duoc 1am gidu vé mat ddng phan ddi anh. Sang ché ciing & cip dén toluen solvat tinh thé
méi cta (S)-afoxolan dugce didu ché bang quy trinh theo sang ché. Sang ché ciing dé cap
dén chit xic tac chuyén pha bat dbi trén co s quinin méi va cac quy trinh didu ché cac

chét xtic tac méi.
Tinh trang k¥ thujt cia siang che

Céc dong vat nhu dong vat cd v va chim thudng nhay cdm véi sy nhiém vat ky
sinh. Cac vat ky sinh nay c6 thé 1a vat ngoai ky sinh, nhu con trung, va vat ndi ky sinh
nhu giun’'chi va céc loai sau khéc. Pong vat khu tru trong nha, nhu meo va cho, thuong bi

nhiém mot hodc nhiéu vat ngoai ky sinh sau day:

- bo chét (vi du Ctenocephalides spp., nhu Ctenocephalides felis va céc loai

tuong tu khac);

- ve (tép) (vi du Rhipicephalus spp., Ixodes spp., Dermacentor spp., Amblyomma
spp., va cac loai tuong tu khac); .

- ve bét (vi du Demodex spp., Sarcoptes spp., Otodectes spp., va céc loal tuong tu
khac);

- ran (vi du Trichodectes spp., Cheyletiella spp., Linognathus spp. va céac loai

1



48609 2/214

tuong tu khac);
- mudi (dedes spp., Culex spp., Anopheles spp. va cac loai tuong tu khac); va

- rudi (Haematobia spp., Musca spp., Stomoxys spp., Dermatobia spp.,
Cochliomyia spp. va céc loai tuong tu khac).

Bo chét 14 van dé dic biét do nd ko chi tac dong bat 1oi 1én strc khde cia dong vt
hodc nguoi, ma chung con gdy ra nhitng van dé 16n veé stress tam than. Ngoai ra, bo chét
con la vét truyén cua tic nhan gdy bénh ¢ ddng vat va ngudi, nhu san xo mit & chd

(Dipylidium caninum).

Tuong tu, ve (rép) cling gdy hai dén sirc khoe than thé va tam thin ctia dong vt
hodc nguoi. Tuy nhién, cac vén dé nghiém trong nhét lien quan dén ve (rép) 12 van d& ma
vat truyén cla tic nhan giy bénh & ca ngudi va cdc dong vat. Nhimng bénh chinh ma bi
gy ra boi ve (rép) bao gdm borreliosis (bénh Lyme gay ra bdi Borrelia burgdorferi),
bénh 1é dang trung (hodc piroplasmosis giy ra bdi Babesia spp.) va rickettsioses (con go1
12 s8t mang n3o mién nii). Ve (1ép) con giai phong ra doc t6, doc t6 nay s& gay viém hoic

mét van dong & vat chu. Thinh thoang, cic chat doc ndy din dén céi chét cho vat chu.

Tuong tu, cac dong vét trang trai cling nhay cam vdi sy nhiém vat ky sinh. Vi du,
cac loai dong vat c¢6 stmg bi nhidm mot sb 16n cac vét ky sinh. Vét ky sinh ma rat phd
bién trong s6 cac dong vat trang trai 13 cac chi ve (rép) Rhipicephalus (Boophilus), nhét 13
cac loai microplus (ve & dong vat co sung), decoloratus va annulatus. Ve (rép), nhu
Rhipicephalus (Boophilus) microplus, 1a dic biét khé khan dé phong trir béi vi ching

song & cac bai chan tha noi ma cac dong vat dugc chén tha.

Pdng vat va nguodi con méc phai tinh trang nhiém khuén do véat ndi ky sinh bao
gbm, vi dy, bénh giun san 12 bénh bi gy ra hiu nhu bdi nhém trang ky sinh dugc phan
loai thanh san diy (san xo mit), giun tron va san 1a (san det hodc sén). Cac vat ky sinh nay
tac dong bét 1oi 1én dinh dudng ctia dong vét va gy ra nhiéu ton hao kinh t& nghiém trong
& lon, clru, ngua va dong vat ¢6 simg cling nhu tac dong dén dong vét nudi trong nha va
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gia cAm. Vat ky sinh khac ma c6 mit trong dai da day-rudt ciia dong vat va ngudi bao
gém Ancylostoma, Necator, Ascaris, Strongyloides, Trichinella, Capillaria, Toxocara,
Toxascaris, Trichuris, Enterobius va vat ky sinh ma tim thdy trong méau hodc md va cc
co quan khéc nhu giun chi va cac giai doan bd sung trong rudt cia Strongyloides,

Toxocara va Trichinella.

Gan day, hop chit chira isoxazol va isoxazolin di dugc chimg minh 13 hiru higu
chdng lai c4c vat ky sinh gy hai cho cic dong vat. Vi dy, cic patent My s6 US 7,964,204
va US 8,410,153 (cAp cho DuPont) md ta hop chét isoxazolin cé Céng thire (I) duéi day,

1a hitu hiéu chéng lai vat ngoai ky sinh va

@

Hop chét isoxazolin dic biét hitu hiéu, 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-
dihydro-5-(triflometyl)-3-isoxazolyl]-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit, dugc biét dén bang danh phép chung 12 afoxolan. Afoxolan c6 cong

thirc cau truc sau:

o)

/TCR
cl \ HN

FsC
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Afoxolan

Hop chét isoxazolin khac ma dugc thiy 12 rat hiru hidu chéng lai cAc con trung va
déng vat ho nhén ky sinh dugc biét dén bing danh phap chung fluralan (xem patent M¥
s US 7,662,972), sarolan (xem patent M§ s US 8,466,15) va lotilan (xem, vi du patent
M5 sd US 8,383,659). Céu tric ctia cac hop chét nay dugc chi ra duéi day:

0
0—N NH
FaC
cl ’ \ r;m\/
\
o

CHj3
Cl

Fluralan

Sarolan

ZT

CF;
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Lotilan

Ngoai ra, don yéu ciu cép patent di dugc cong bb s6 US 2010/0254960 A1, WO
2007/070606 A2, WO 2007/123855 A2, WO 2010/003923 Al, US7951828 &
US7662972, US 2010/0137372 A1, US 2010/0179194 A2, US 2011/0086886 A2, US
2011/0059988 Al, US 2010/0179195 Al va WO 2007/075459 A2 va patent My sb
7,951,828 mo td hop chét isoxazolin diét vat ky sinh khac nhau.

D3 biét trong linh vue k¥ thuat nay rang, hop chat isoxazolin c6 nguyén tir cacbon
bac bén khong dbi ximg nhur nguyén tir cacbon lién k& v6i oxy trén vong isoxazolin cua
céc hop chét duoc md ta trén ddy c6 it nhat hai chit ddng phan quay quang (chit dong
phéan d6i anh) ma c6 hinh anh guong vé6i nhau. Hon nita, d6i khi ¢6 trudng hop hoat chét
sinh hoc ma mot trong sé céc chit ddng phan dbi anh ctia né hiru higu hon céc chat ddng
phéan d6i anh khac. Ngoai ra, doi khi c¢é trurdng hep ma mot chét ddng phan dbi anh cua
hoat chét sinh hoc 13 kém doc hon so v6i chit dong phan déi anh khac. Vi vay, véi hoat
chét quay quang, mong mudn st dung chit ddng phan d6i anh ma n6 cb hoat tinh nhét va
kém doc nhat (eutome). Tuy nhién, viéc phéan tach chit dong phan d6i anh hoat tinh nhét
ra khoi hdn hop c6 thé 1a dit tién va tao ra chit thai 1én dén mot nira hdn hop raxemic

duoc dieu ché.

Céc quy trinh @ diéu ché mot sb hop chit isoxazolin dugc lam giau vé mit dong
phan dbi anh bing cich st dung mot sd chit xic tic chuyén pha cb ngudn géc tir
xinchona alkaloit d3 duoc mé ta. Vi du, cic don yéu cdu cip patent My sb US
2014/0206633 Al, US 2014/0350261 A1, cong bd don qudc té sé WO 2013/116236 Al
va WO 2014/081800 Al mb ta viéc tbng hop mot sb hoat chat isoxazolin dugc lam giau
vé mat ddng phan dbi anh bang cach st dung chét xtc tac chuyén pha bt dbi trén co sé&
xinchona alkaloit. Ngoai ra, tai liéu Matoba et al., Angew. Chem. 2010, 122, 5898-5902
mo ta vide tdng hop khong dbi xting mot sb hoat chét isoxazolin trir sau. Tuy nhién, céc

tai liéu nay khong mé ta cac quy trinh va chat xdc tic nhéat dinh duge mo ta & day.
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Céc don bat ky néu trén, va tAt ca céac tai lidu duogc trich dan trong d6 hodc trong
qué trinh thim dinh ching (“c4c tai liéu dugc trich din trong ban md ta nay”) va tat ca cac
tai liéu dd duoc trich din hodc d& cép trong cac tai liéu duoc trich din trong ban mo ta
ndy, va tit ca cac tai liéu d3 dugc trich din hodc dé cap trong d6 (“cac tai liéu da duogc
trich dan trong d6”), va tAt ca céc tai lidu duoc trich din hoac dé cap trong céc tai liéu
duoc trich din trong d6, ciing v6i hudng din bét ky clia nha san xuat, mé ta, dic diém k¥
thuat san pham, va to roi kém theo san phidm dbi v6i cac san pham bét ky néu trong ban
mo ta nay hodc trong tai liéu bt ky duoc dua vao trong d6 biang cach vién din, duge dua

vao ban mo t4 nay bang cach vién dan, va cé theé dugc dung dé thuc hién sang che nay.

Béan chat ky thuat cia sdng ché

Sang ché dé cap dén quy trinh didu ché hop chit isoxazolin chéng vat k¥ sinh
dugc 1am gidu vé mit déng phan dbi anh va dén chat xic tic chuyén pha méi hiru hiéu
cho cac quy trinh ndy. Theo mot phuong 4n, sang ché dé xuit quy trinh diéu ché hop chét

isoxazolin c¢é cong thirc (I) dudi day, duroc 1am gidu vé mit ddng phan déi anh:

O—n

@

trong do B!, B%, B’ , Rl, Y va Q da dugc xac dinh & day va trong do d4u hoa thi 12 noi ma

nguyén tir cacbon la nguyén tr cacbon bac bon khong doi xing;

quy trinh ndy bao gém cho hop chat c6 cong thirc (ID):
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R o
B1
I\
B Y—Q
\83/
(ID)

trong do B!, B2 B?, R, Y va Q 1a nhu duoc xac dinh dbi véi cong thirc (I), phan tng véi
hydroxylamin v&i su ¢6 mét cua nudc, bazo va chét xuc tac chuyén pha bat ddi c6 cong

thire (I11a) hodc (I1Ib):

(IlIa) (ITIb)

trong d6, R 13 aryl hozc heteroaryl dugc thé bing mot hodc nhiéu nhém aralkoxy, amino,
alkylamino ho#c dialkylamin, R’ 13 hydro hoic C;-Csalkoxy, W 13 etyl hodc vinyl va X
12 ion ddi bao gém halogen, mesylat, tosylat, triflat, brosylat, nonylat, tresylat, va cac loai

tuong tu khac.

Chét ddng phan dbi anh (S) cta hop chit chng vat ky sinh ¢6 cong thire (1) dugc
thAy 12 hiru hiéu hon chdng lai vat ngoai ky sinh (vi du bo chét va ve (1ép)) so v&i chit

ddng phan d6i anh (R). Chat ddng phan dbi anh (S) ctia hop chét dugc tao ra dudi dang
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san pham chinh khi chét xuc tac chuyén pha c6 cong thirc (Illa) dugc sir dung va chét

ddng phan db6i anh (R) dugc tao ra dudi dang san pham chinh khi (IIIb) dugc sir dung.

Theo phuong 4n khac ciia sang ché, sang ché @& xuit quy trinh didu ché hop chét
isoxazolin cé cong thic IA, trong d6 mdi x!, Xvax? doc 1ap 1a H, halogen, C;-Csalkyl
hodic C,-Cshaloalkyl, dugc 1am gidu vé mit ddng phan dbi anh (S):

($)-IA

bao gdm cho hop chét c6 cong thic (ITA):

O
CF

(ITA)

trong d6 X', X* va X° ¢6 nghia nhu dugce mé ta trén day ddi v6i Cong thic IA, phan tGng
v61i hydroxylamin vé&i su c6 mit cia nuée, dung mdi hitu co khong thé tron 13n véi nudc,

bazo va chét xic tc chuyén pha bat déi c6 cong thic (Ila):
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(IlT2)

trong do, R 1a aryl 'hoéc heteroaryl tuy ¥ duoc thé bing mot hoic nhiéu C;-Csalkoxy,
amino, alkylamino, dialkylamino hodc nhom aralkoxy, R’ 1a hydro hodc C,-Csalkoxy, W

1a etyl hodc vinyl va X 13 anion.

Theo phuong 4n khac, sang ché & xuit quy trinh diéu ché hop chét duoc 1am
gidu vé mat ddng phéan dbi anh (S) sau ddy bang cach st dung chét xtic tac chuyén pha bét

dbi c6 cong thic (ITla):

ZTI
O
M

w

(S)-afoxolan
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n=—~0
o o

Hs

sarolan

ZT

CF;

Iz

lotilan
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F3C||Il||--

Cl

Cl

(S)-ID-1

Theo phuong 4n khac clia séng ché, hop chit isoxazolin c6 cong thire (I) dugc
lam gidu v& mit ddng phan dbi anh (S), hop chat nay duoc diéu ché bang cach sir dung
chét xtic tc chuyén pha bat déi c6 cong thie (Illa), dugc tinh ché va dugc 1am giau tiép
vé mit ddng phan dbi anh (S) bang cach két tinh st dung dung moi thom bao gbm, nhung
khong chi gidi han 6, toluen, etylbenzen, xylen, clobenzen, o-diclobenzen, flobenzen,

anisol va mesitylen.

Theo phuong 4n khéc, sing ché dé xudt dang solvat toluen tinh thé cua (S)-
afoxolan dugc diéu ché bé‘mg cach két tinh hop chét tir toluen hodc hdn hop dung méi
chira toluen. Solvat khac cuia chit dong phan dbi anh (S) cua hop chét isoxazolin c6 cong
thuc (I) theo sang ché cling v&i thom céc dung mdi nhu etylbenzen, cac xylen, clobenzen,

o-diclobenzen, flobenzen, anisol va mesitylen cling dugc nhac dén.

Theo phuong 4n khac, sang ché dé xuit ché pham diét vat ky sinh dung cho thi y
chira hop chit c¢6 cong thire (I) duge 1am gidu vé mit dong phan ddi anh (S) va phuong
phap va st dung hop chat va ché phim nay dé didu tri va ngan nglra su tham nhap hodc
nhiém vét ky sinh & dong vat. Sang ché ciing d& xuét ché phdm ding trong ndng nghiép,
phuong phép va viéc st dung bao gbm hop chét cé cong thie (I) duge 1am gidu vé mit
ddng phan d6i anh (S) dé tiéu diét dong vat cac vat gdy hai va bao vé mua mang va cay

trong khoi cac vat gy hai nay.
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Theo phuong 4n khéc, sang ché d& xut chit xuc tac chuyén pha méi va séng tao
c6 cong thic (Ila-13-1), cong thirc (IMla-13-2), céng thuc (Illa-13-3) hodc cdng thic
(IlTa-13-4), hoic hdn hop chita bit ky cac chat xtic tac nay:

OCH,Ph
QCH,Ph
OCH,Ph
(Illa-13-1)
H
OMe
OCH,Ph
OGCH,Ph
OCH,Ph

(Illa-13-2)

12
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OCH,Ph
OCH,Ph
OCH,Ph
(IITa-13-3)
H
OCH,Ph
OCH,Ph
OCH,Ph

(Ila-13-4)

trong d6 X 13 ion d6i. Theo mot phuong 4n vé cong thiac (Ila-13-1), (IMa-13-2), (Ila-
13-3) hoac (Illa-13-4), X 14 ion ddi halogen nhu clorua.

Theo phuong an khéc nita, sang ché dé xuat quy trinh diéu ché méi va séng tao

didu ché chit xtc tic chuyén pha bit ddi duoc mé ta & day.

Muc dich cta sang ché khong chi bao ham trong pham vi cia sang ché céc san
phim, quy trinh tao ra san phim, hoic phuong phép st dung san pham nay da biét trude
d6 ma Téc gid sing ché di thiét 1ap quy?n bao ho va tir d6 bde 16 vie chéi bo san pham,
quy trinh hodc phuong phép da biét bat ky trude d6. Can luu y thém rang, séng ché khong

nhim bao ham trong pham vi cia minh san pham, quy trinh, hodc viéc tao ra san pham
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hoic phuong phap sir dung san phim bét ky, ma khong théa méin phdn mo ta d boc 16 va
nhitng doi hoi ¢6 thé cia USPTO (35 U.S.C. §112, doan thir nhit) hoic EPO (Article 83
ctia EPC), sao cho T4c gia sang ché thiét 1ap quyén bao ho va nhd d6 boc 16 viée chdi bo

san phdm, quy trinh ho3c phuong phap sir dung san phdm d3 biét bat ky trude do.

Céc phuong 4n ndy va phuong 4n khéc d4 dugc mo ta hodc 13 hién minh va duogc

bao ham trong phin M6 ta chi tiét sang ché sau day.
MG ta vin tit cic hinh vé

Phin mé ta chi tiét sau day, dugc dua ra 1am vi dy, nhung khong nham lam gidi
han sang ché chi theo phuong 4n cu thé duoc mo ta, c6 thé dugc hiéu tét nhét khi két hop

v6i cac hinh v€ kém theo sau ddy, trong doé:

Fig.‘ 1 12 phd '"H NMR (Nuclear Magnetic Resonance: cong hudng tu hat nhan)
ctia chit xuc tac chuyén pha bat d6i (Illa-13-1) duoc didu ché trong Vi du 1.

Fig. 2 1a phd LCMS (Liquid Chromatography Mass Spectrum: Phb khéi sic ky
khi) (HPLC-Ph khéi) chat xac tac chuyén pha bat dbi (IITa-13-1) duoc diéu ché trong Vi
dul.

Fig. 3 12 phd "H NMR ciia (S)-afoxolan-toluen solvat duoc didu ché trong Vi du 7
trong DMSO-dg.

Fig. 4 1 phd 'H NMR cuia afoxolan (raxemic) trong DMSO-dg.

Fig. 5 1 sic phd HPLC bit ddi cta afoxolan bang cich st dung phuong phép
HPLC dugc mo ta trong Vi du 3.

Fig. 6 1a sic phé HPLC bit di cua (S)-afoxolan dugc diéu ché trong Vi du 7
bang cach st dung phuong phap HPLC dugce mo ta trong Vi du 3.
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Fig. 7 thé hién profin TGA va DSC két hop cia (S)-afoxolan toluen solvat tinh
thé nhu dugc mo ta trong Vidu 12.

Fig. 8 thé hién mAu nhifu xa bot tia X cta toluen solvat tinh thé cta (S)-afoxolan

nhur dugc mo ta trong Vi duy 12.
Fig. 9 thé hién c4u tric tinh thé don tia X ctia (S)-afoxolan toluen solvat tinh thé.

Fig. 10 thé hién céu tric phan t cia (S)-afoxolan dugc xac dinh bfmg cach st

dung phan mém Cerius 2.
MO ta chi tiét sang ché

Theo khia canh thir nhét, sang ché dé xuit quy trinh didu ché hop chit isoxazolin

c¢6 cong thic (1) dudi ddy, duoc 1am gidu vé mit ddng phan d6i anh:

/?1 \ * \

B 1
R
\B3/

@
trong do:
mdi B!, B, B, doc lap 14 C-R hoic N;

mdi R doc 1ap 13 H, halogen, xyano, -NO,, alkyl, haloalkyl, alkoxy, haloalkoxy,
alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl,

alkylamino, dialkylamino hodc alkoxycarbonyl;

R' 13 C;-Csalkyl hoic C;-Cshaloalkyl;

15
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Y 1a phenylen, naphtylen, indanylen tuy y dugc thé, heteroarylen c6 5 hoic 6
canh hoac heterobixyclylen dugc ngung tu c6 tir 8 dén 10 canh, trong d6 nhém thé tuy y
duge chon tir nhém bao gdém halogen, alkyl, haloalkyl, xycloalkyl, haloxycloalkyl,
alkoxy, haloalkoxy, alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl,
alkylsulfonyl, haloalkylsulfonyl, alkylamino, dialkylamino, —CN hodc —NO, va NH,-
C(=S)-;

Q 1a T-NR?R?, nhém (-CH,-)(-CH,-)N-R’, OH, NH,, alkoxy, haloalkoxy,
alkylamino, haloalkylamino, dialkylamino, halodialkylamino, thiol, alkylthio,
haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, hodc vong
carboxyclyl, heteroxyclyl hodc heteroaryl cé 5 hodc 6 canh dugc thé tuy ¥;

T 13 (CHy),, CH(CH;), CH(CN), C(=0) hoic C(=S);

R? 1a H, alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl, xycloalkylalkyl,
alkylcarbonyl hodc alkoxycarbonyl;

R® 12 H, OR’, NR’R® hoic Q'; hoic alkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, haloalkynyl, xycloalkyl, alkylxycloalkyl, xycloalkylalkyl, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl hoic dialkylaminocarbonyl, médi

nhém nay tuy y dugc thé b@'mg mot hodc nhiéu nhém thé ddc 14p duoc chon tir R*: hoéc

R?va R® cing nhau cing v&i nguyén tir nito ma chting gin vao tao thanh vong
chtra tir 2 dén 6 nguyén tir cacbon va tuy ¥ mdt nguyén tir nita duge chon tir nhém bao
gém N, S va O, vong nay tuy y dugc thé béng tir 1 dén 4 nhom thé ddc lap dugc chon tir
nhém bao gbm alkyl, halogen, —CN, —NO, va alkoxy;

mdi R* ddc 14p 13 halogen; alkyl, xycloalkyl, alkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
haloalkylamino, dialkylamino, dihaloalkylamino, xycloalkylamino, alkylcarbonyl,

alkoxycarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylcarbonyl,
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haloalkoxycarbonyl, haloalkylaminocarbonyl, dihaloalkylaminocarbonyl, hydroxy,
— NH,, —CN hoic —NO,; hodc Q%

mdi R’ doc 14p 1ahalogen, alkoxy, haloalkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
dialkylamino, alkoxycarbonyl, —CN hodc —NOy;

mdi R® ddc 14p 14 halogen, alkyl, haloalkyl, xycloalkyl, haloxycloalkyl, alkoxy,
haloalkoxy, alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl,
haloalkylsulfonyl, alkylamino, dialkylamino, —CN, —NO;, phenyl hodc pyridinyl;

R’ 13 H; hoic alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl hoic
xycloalkylalkyl, mdi tuy v duoc thé bing mot hoic nhidu halogen;

R®1a H, alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl, xycloalkylalkyl,

alkylicarbonyl hodc alkoxycarbonyl;

R’ 13 H; Q3 ; hodc alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl hoac
xycloalkylalkyl, m3i nhém ndy tuy y duoc thé bing mot hodc nhiéu nhém thé doc 1ap

duroc chon tr R4; hoic

R®va R’ cing nhau cing véi nguyén tr nito ma ching gén vao tao thanh vong
chtra tir 2 dén 6 nguyén tir cacbon va tuy ¥ mot nguyén ti nita duge chon tir nhém bao
gdm N, S va O, vong nay tuy ¥y dugc thé bing tir 1 dén 4 nhém thé doc 14p duge chon tir
nhém bao gém alkyl, halogen, —CN, —NO, va alkoxy;

Q' 13 vong phenyl, vong di vong c6 5 hodc 6 canh, hoic hé vong hai vong dugc
ngung tu c6 8, 9 hodc 10 canh tuy y chira tur 1 dén 3 nguyén tir khac loai dugc chon tir t6i
da10,tdidals vatdida3 N, mdi vong hoic hé vong nay tuy y dugc thé béng mot hodc

nhiéu nhém thé doc 14p dugc chon tir R’ ;

Q? doc 14p 12 vong phenyl hoic vong di vong ¢é 5 hoic 6 canh, mdi vong ndy tuy
y dugc thé béng mot hodc nhidu nhém thé dac 1ap dugc chon tur RS;
17
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Q’ 12 vong phenyl hoic vong di vong c6 5 hoic 6 canh, mdi vong nay tuy y dugc

thé bing mot hodc nhidu nhém thé doc lap dugc chon tir R% va
n bang 1, 2 hoic 3;
trong d6 d4u hoa thi 12 nguyén tir cacbon 13 nguyén tir cacbon bac bén;

- bao gdém cho hop chét c6 cong thirc (ID):

R o
B'l
I\
B2 Y—Q
\53/
(I

trong d6 B', B%, B>, R', Y va Q 1a nhu dugc x4c dinh dbi véi cong thic (I), phan tng véi
hydroxylamin v&1 sy ¢6 mit ciia nudce, bazo va chat xtc tac chuyén pha bat doi ¢6 cong

thire (I11a) hodc (I11b):

(IlTa) (ITb)

trong d6, R 1a aryl ho#c heteroaryl dugc thé béng mot hodc nhiéu aralkoxy, amino,
alkylamino hodc nhém dialkylamin, R’ 13 hydro hodc Ci-Cjalkoxy, W 1 etyl hoidc vinyl
18 |
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va X 13 anion. Trong cong thirc (ITla) va (IIIb) trén ddy, héa hoc 1ap thé dugc thé hién 16
rang. Theo mot phuong 4n, X 13 ion d6i halogen. Theo phuong 4n khac, X 13 clorua
hodc bromua. Theo phuong 4n khic, X 13 ion ddi tosylat, mesylat, triflat, brosylat,

nosylat hodc tresylat, va cac loai tuong tu khéc.

Theo mot phuong 4n, sang ché dé xuét quy trinh diéu ché hop chat isoxazolin c6
cong thie (I) trén day, dugce 1am gidu vé& mat dong phan dbi anh, quy trinh niy bao gdm
budc cho hop chit cb cong thie (II) nhu dugc xac dinh trén day phan tUng vdéi
hydroxylamin v&i su ¢6 mit ctia nudc, bazo va chét xtuc tc chuyén pha bit dbi c6 cong

thic (I1Ta) hozc (IIIb); va phan tach san phidm bing cach két tinh.

Theo phuong 4n khéc, sang ché @& xuét quy trinh diéu ché hop chat isoxazolin c6
cong thie (I) trén day, duoc 1am gidu v& mit ddng phan d6i anh, quy trinh nay bao gém
buéc cho hop chit c6 cong thuc (II) nhu duoc x4c dinh trén ddy phan Gng i
hydroxylamin v&i sy ¢ mit ciia nudc, bazo va chit xic tic chuyén pha bit dbi c6 cong
thie (II1a) hozic (I1Ib); va phén tach san pham bing cach két tinh tir dung méi thom hoc

hdn hop dung mdi bao gdm dung méi thom.

Theo phuong 4n khac nita, sing ché d& xuit quy trinh diéu ché hop chét
isoxazolin c6 cong thirc (I) trén ddy, dugc 1am gidu vé miat ddng phan dbi anh, quy trinh
ndy bao gébm budc cho hgp chét cé cong thire (II) nhu duge xac dinh trén ddy phan tng
v6i hydroxylamin véi su ¢6 mit clia nude, bazo va chét xtc tac chuyén pha bat ddi ¢6
cong thic (IIla) hodc (IIb); va phén tich san phidm bing cach két tinh tir toluen,
etylbenzen, cac xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc mesitylen, hoac

hdn hop ctia ching, hozc hdn hop dung méi bao gdm mdt hodc nhiéu dung maéi nay.

Chét chuyén pha bat dbi c6 cong thirc (Illa) hodc (IIIb) dugc sir dung trong quy
trinh 13 yéu t6 rat quan trong dé dat duoc viée lam gidu t6t nhit c6 thé chat ddng phan dbi
anh mong mudn. Ngac nhién 12 di thdy ring, khi R trong cong thirc (IIla) hodc (IIIb) 1a
nhém aryl dugc thé, bao gdm nhém phenyl, loai nhém thé va mirc d6 thé c6 tac dung

dugc cong bd 1én tinh chon loc 14p thé cta phan tng. Mic di chét xuc tac chuyén pha
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quinin 13 d3 biét va dugc st dung dé didu ché hop chit isoxazolin bt dbi (xem, vi du,
WO 2011/104089 Al), ngac nhién 1a da phat hién ra ring mét sb nhém thé bat ngd 1am
cai thién d§ chon lgc cia phan tng. D3 phét hién ra ring, nhém thé cho electron, nhu
nhém alkoxy, vao nhém R ctia aryl hodc heteroaryl 1am cai thién dd chon loc dbi v&i chét
ddng phan dbi anh (S) néu (IlTa) dugce sir dung. Ngoai ra, nhidu budc thé nhém R cua aryl
hodc heteroaryl béng nhom cho electrion s& 1am cai thién thém d§ chon lgc ctia phan Gng
d6i véi chit dong phan d6i anh (S). T4t nhién, néu héa hoc 14p thé cua chit xuc tac khong
dbi xtmg 13 nghich dao va (IlIb) dugc sir dung, dd chon loc s& 13 ctia chit ddng phan dbi

anh (R).

Ngudi ¢6 hidu biét trong linh vuc k¥ thuat nay s& hiéu 15 ring, trong mot sb
truong hop hdn hop clia chét xtc tic chuyén pha duoc mé ta & ddy co thé duge st dung
dé thu duoc hop chét isoxazolin dugc 1am gidu vé mat ddng phan ddi anh. Ngoai ra, di
biét ring chét xic tc dugc cho (vi du, hop chit ¢6 Cong thic (Illa-13-1) ¢6 thé chira
lugng nhoé chit xac tac khac ¢6 nhém W khac nhau (etyl hoac vinyl) hoac R’ (vi du
metoxy hodc hydro). Tuy nhién, su cé mét ciia mot lugng nho chét xtic tac dugc thé béng
khéc cac nhém W va R’ cling van hitu hiéu dé didu ché hop chét isoxazolin duoc 1am giau

vé mit déng phan dbi anh mo ta & day.

D3 phat hién ra ring, bang cach sir dung chét xtc tac chuyén pha quinin ¢6 cong
thie (IIa) hodc (IIIb), trong dd, R 14 nhom phenyl du'qé thé ba 1in bing nhém aralkoxy,
s& dat dugc dd chon loc cao bat ngo dbi voi su tao thanh hop chét isoxazolin bat dbi dugc
so sanh v&i chét xtic tac chuyén pha quinin d3 biét, thdm chi cao hon nhiu so véi chét
xUc tac quinine, trong d6 nhém tuong Umg véi R 13 nhém aryl dugce thé bing mot hodc
nhidu nhém alkoxy. Do vay, chét xtc tac chuyén pha c6 cong thic (II1a) hodc (IIb) trong
do, R 1a nhém phenyl dugce thé br?mg 1,2, 3, 4 hodc 5 nhom aralkoxy dugc théy l1a tao ra
d6 chon loc dang ngac nhién khi tao thanh hop chét isoxazolin bit dbi c¢6 cong thire (I) khi
so sanh v6i chét xtic tac chuyén pha quinin di biét. Theo phuong 4n dwoc wu tién, chat
xic tac chuyén pha quinin khéng dbi xtng duoc thé bing 1, 2, 3, 4 hoic 5 nhém
benzyloxy (-OCH,Ph). Theo phuong 4n dugc dic biét uu tién, sang ché dé xuét chét xtic

tac chuyén pha quinin khéng dbi xung c6 cong thuc (II1a) trong d6 W 1a etyl hodc vinyl,
20
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R’ 12 metoxy hodc hydro va R 1a 3,4,5-tris(benzyloxy)phenyl3,4,5-tris(benzyloxy)phenyl.
Céc chit xtc tac nay duoc théy 12 tao ra do chon loc dugc cai thién bt ngd trong phan
g didu ché hop chat isoxazolin ¢ cong thirc (I) dugc 1am gidu vé& mit ddng phan ddi

anh (S).

Do d6, theo mdt phuong 4n, sang ché dé xuit quy trinh dé téng hop chon loc vé
mit ddng phan dbi anh hop chét isoxazolin chéng vat ky sinh ¢6 cong thire (I) duoc 1am

giau vé mat dong phéan doi anh:

O—n

@

trong do B!, B, B, R!, Y va Q 1a nhu dugc x4c dinh trén day, bao gém cho hop chét ¢

cdng thire (II):

R? o

B‘I

/| N AN

B Y—Q
N
B

D

s pl 2 »3 5 N r . Py SR SR r . r:
trong d6 B', B, B”, R', Y va Q 1a nhu duoc xac dinh dbi véi cong thic (I), phan Gng v6i
hydroxylamin véi su ¢é mit ctia nudc, dung méi hitu co khong thé tron 1an véi nude,

bazo va chat xtc tc chuyén pha bat dbi c6 cong thire (I11a) hoic (IIIb):
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(IlTa) - (IIIb)

trong d6, R 1a aryl hodc heteroaryl ma dugc thé béng mdt hodc nhidu nhém aralkoxy,
amino, alkylamino hodc dialkylamin, R’ 13 hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl
va X 14 anion; va phan tach hop chat. Theo m6t phuong 4n, X 13 anion halogenua. Theo
phuong 4n khic, X 13 clorua hodc bromua. Theo phuong 4n khac, X 13 ion ddi tosylat,
mesylat, triflat, brosylat, nosylat hodc tresylat, hodc cac loai tuong tu khac. Theo mot
phuong 4n dugc uu tién, hop chét c¢6 cong thire (I) duoc phén tach bing cach két tinh tir
dung méi thom hozc hdn hop dung méi bao gdm dung mdi thom. Theo mot phuong 4n,
hop chét c6 cong thie (I) dugc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-
diclobenzen, flobenzen, anisol hodc mesitylen, hodc hdn hop cua chung, hodc hdn hop
dung méi bao gébm mot trong sb cac dung mdi ndy. Theo mdt phuong &n dugc vu tién,

hop chét c6 cong thize (I) duoc két tinh tir toluen hoic hdn hop dung mdi bao gdm toluen.

Theo phuong 4n khac, sang ché d& xut quy trinh diéu ché hén hop chira hop chit

isoxazolin c6 cong thuc (S)-I va (R)-I dudi day:

O—n
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O\N
\
/?1 \\ \\\\\\“M
o Y—Q
R1

N _.—

B3
(R)-1
trong d6, hdn hop duge 1am gidu & (S)-I; va
B',B% B’ R, Yva Q c6 nghia gidng nhu dbi v6i cong thire (I) & trén;

bao gdm cho hop chét c¢6 cong thirc (II):

R' o
B1
B/é /y/&wﬂ\w—@
N =

(1D

trong do Bl, BZ, B3, RI, Y va Q 1a nhu dugce x4c dinh d61 véi cdng thic (1), phan tng véi
hydroxylamin v&i1 sy ¢6 mat clia nuéde, dung moi hitu co khong thé tron 14n véi nuée,

bazo va chit xuc tac chuyén pha bat d6i c6 cong thire (Illa):
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(IlTa)

trong d6, R 1a aryl hodc heteroaryl duoc thé béng moét hodc nhiéu aralkoxy, amino,
alkylamino ho#c nhém dialkylamin, R’ 1a hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl
va X 12 anion; va phén tach hop chat. Theo mot phuong 4n dugc wu tién, hop chit b
cong thire (I) duoc 1am gidu vé& mit ddng phan ddi anh (S) dugc phan tach bing cach két
tinh tir dung mdi thom hodic hén hgp dung mdi bao gdm dung moi thom. Theo mot
phuong 4n, hop chét c6 cong thire (I) duge 1am gidu vé mit dong phan déi anh (S) duoc
két tinh tir toluen, etylbenzen, cac xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc
mesitylen, hosic hdn hop ctia chiing, hodc hdn hgp dung moi bao gbém mot trong sd cac
dung mo6i ndy. Theo mdt phuong &n dugc uu tién, hop chét c6 cong thic (I) duoc 1am
gidu v& mat ddng phén ddi anh (S) dugc két tinh tlr toluen hodc hdn hop dung mdi bao

gbm toluen.

Theo phuong an khéc, sang ché @& xuét quy trinh diéu ché hén hop chira hop chit

isoxazolin ¢é cong thic (S)-I va (R)-1 duéi day:
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(R)-1

trong d6, hdn hop duoc 1am gidu & (R)-I; va
B!, B% B®, R, Y va Q ¢6 nghia gidng nhu déi véi cong thire (I) & trén;

bao gdm cho hop chét ¢ cong thic (I):

R' o
B1
I\
B Y—Q
N\ =
(H)

c ol B2 X X (e Lo e A . . .
trong d6 B', B, B3, RY, Y va Q 1a nhu dugc xac dinh doi voi cong thie (1), phan tng voi
hydroxylamin vGi sy ¢ mat cua nude, dung moéi hitu co khong thé tron 1an véi nudc,

bazo va chét xvic thc chuyén pha bat dbi c6 cong thirc (IIIb):
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(ITIb)

trong d6, R 13 aryl hodc heteroaryl dugc thé béng mot hoac nhiéu aralkoxy, amino,
alkylamino hodc nhom dialkylamin, R’ 1a hydro hodc C;-Csalkoxy, W la etyl hodc vinyl
va X 12 anion; va phan tach san phdm. Theo mot phuong én dugc uu tién, san pham
dugc phan tach bing cach két tinh. Theo mdt phuwong dn dugc uu tién khac, san phém
dugc phén tach bang cach két tinh tir dung méi thom hodc hdn hop dung méi bao gdbm
dung moi thom. Theo mot phuong an, san phim dugc két tinh tir toluen, etylbenzen, cac
xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc mesitylen, hoac hén hop cua
chung, hodc hén hgp dung mdi bao gdbm mot trong s6 cac dung moi ndy. Theo mot
phuong an dugc uu tién, san phém duoc két tinh tir toluen hozc hon hop dung méi bao

gbm toluen.

Theo phuong 4n khac, sang ché dé xuat quy trinh didu ché hdn hop chira hop chét

isoxazolin ¢é cong thuc (S)-I va (R)-1 duéi day:
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O——N
1
[ §KL
d 1 Y—aQ
Ng= R
(R)-1

trong d6 hdn hop duge lam gidu & (S)-I; va
B!, B2 B®, R}, Y va Q ¢6 nghia gibng nhu ddi v&i cong thire (1) & trén;

bao gdm cho hop chét c6 cong thire (I1):

I

D

trong d6 BY, B% B®, R', Y va Q 1a nhu dugc x4c dinh ddi v6i cong thire (I), phan tmg véi
hydroxylamin v6i sy ¢ mat cia nudce, dung mdi hiru co khong thé tron 1an véi nude,

bazo va chét xuc tic chuyén pha bit ddi cé cong thirc (IIla):
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(IlTa)

trong d6, R 13 aryl hodc heteroaryl dugc thé bing moét hodc nhidu nhém benzyloxy (-
OCH,Ph), amino, C;-Csalkylamino hodc di-C;-C;-alkyamin; R’ 1a hydro hodc C;-
Csalkoxy, W 12 etyl hodc vinyl va X 13 anion; va phén tach hop chat. Theo mot phuong
an duoc uu tién, san phém dugce phan tach béng cach két tinh. Theo mot phuong an duge
vu tién khéc, san phim duoc phan tach bing cach két tinh tir dung méi thom hodc hén
hop dung moéi bao gdm dung méi thom. Theo mot phuong 4n, san phadm duoc két tinh tir
toluen, etylbenzen, cic xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc
mesitylen, hoic hdn hop ciia ching, hoic hén hop dung mdi bao gdm mot trong sé cac
dung mdi niy. Theo mot phuong 4n duge wu tién, san phidm dugc két tinh tir toluen hozic

hdn hop dung mdi bao gdm toluen.

Theo mot phuong 4n, sang ché d& xuit quy trinh téng hop hdn hop chita cac chat
ddng phan dbi anh c6 cong thic (S)-I va (R)-I, trong d6 hdn hop dugc 1am giau vé& mit
ddng phén dbi anh vdi ty 18 khdi luong:khéi luong (S)-I dén (R)-I nam trong khoang tir
55:45 dén 99,9:0.1. Theo phuong 4n khac, sang ché dé xuét quy trinh téng hgp hdn hop
chtra cac chit ddng phan ddi anh (S)-I va (R)-I dugc lam gidu & (S)-I véi ty 1é khdi
lwong:khéi luong (S)-I dén (R)-I ndm trong khoang tir 65:35 dén 99:1. Theo phuong 4n
khéc nira, sang ché dé xuit quy trinh tng hop hdn hop chira cac chat ddng phan d6i anh
(S)-I va (R)-1, trong d6 hdn hop duoc 1am gidu & (S)-I véi ty 18 khdi lugng:khéi lugng (S)-
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I dén (R)-I n3m trong khoang tir 70:30 dén 99:1, tir 80:20 dén 99:1 hogc tir 90:10 dén
99:1.

Theo phuong 4n khéc, sang ché d& xut quy trinh téng hop hdn hop chira cac chit
ddng phan dbi anh ciia (S)-I va (R)-I, trong d6 hdn hop duge 1am gidu & (S)-I véi ty 18
khéi luong:khdi luong (S)-I d@én (R)-I ndm trong khoang tir 85:15 dén 95:5. Theo phuong
4n khéc nita, sang ché d& xudt quy trinh tdng hop hdn hop chira cac chét ddng phan dbi
anh cta (S)-I va (R)-I, trong d6 hdn hop dugc lam gidu & (S)-1 véi ty 18 khéi lugng:khdi
luong (S)-I d@n (R)-I nim trong khoang tir 87:13 dén 93:7. Theo phuong 4n khéc, sang
ché d& xuit quy trinh tng hop hdn hop chita cac chét ddng phén d6i anh (S)-1 va (R)-1,
trong d6 hén hop duge 1am gidu & (S)-1 v6i ty 18 khdi lugng:khdi lugng (S)-I dén (R)-1
nim trong khoang tir 95:5 dén 99:1.

Theo phuong 4n khic nita, sang ché dé xuit quy trinh didu ché hop chit
isoxazolin ¢6 cong thirc (S)-I & dang ddng phan dbi anh hau nhu tinh khiét (> 99:1, (S)-I
dén (R)-I):

O—n

(8)-I

trong d6 B!, B%L B> R, Yva Q ¢6 nghia gidng nhu dbi v6i cong thire (1) & trén;
g

bao gdm cho hop chit c6 cong thiae (II):
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(D

trong d6 B!, B%, B*, R', Y va Q 1a nhu duoc x4c dinh dbi v6i cong thic (I), phan tng véi
hydroxylamin v&i sy ¢6 mat cia nudc, dung moéi hitu co khong thé trdn lan v6i nude,

bazo va chét xtc tac chuyén pha bat dbi c6 cong thic (IMla):

(Ila)

trong do, R 1a aryl hodc heteroaryl dugc thé bing mot hodc nhiéu benzyloxy (-OCH,Ph)
nhém, W 13 etyl hodc vinyl, R’ 1a hydro hoidc C;-Csalkoxy, va X 14 anion; va phan tach
san phim bing cach két tinh tir dung moi thom hogc hén hop dung méi bao gbm dung
moi thom. Theo mot phuong an, hop chit c6 cong thiae (S)-I duge két tinh tir toluen,
etylbenzen, cac xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc mesitylen, hodc
hdn hop cua chung, hodc hdn hop dung mdi bao gdm mot trong sd cc dung moi ndy.
Theo mét phuong 4n duge wu tién, hop chét cd cong thirc (S)-I duge két tinh tir toluen

hodc hdn hop dung moi bao gom toluen.
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Theo mo6t phuong an, viéc phén tach san phim bang cach két tinh tir dung moi
thom din dén viéc phan tach dang tinh thé solvat rdn cla chit ddng phan dbi anh mong
mudn bing dung mdi thom, diéu ndy s& dan dén két ga tinh ché bét ngd chit ddng phan

d6i anh mong mudn tir hdn hop phan g do hop chét raxemic khong tao ra dang solvat.

Theo mot phuong 4n cla quy trinh, R trong cong thic (Illa) hodc (IIIb) 1a aryl
hodc heteroaryl dugc thé bing mot nhém aralkoxy. Theo phuong 4n khéc, R 12 aryl hodc
heteroaryl duoc thé bang hai nhém aralkoxy. Theo phuong 4n khac nira, R 12 aryl hodc
heteroaryl dugc thé bing ba nhém aralkoxy. Theo phuong 4n khac nita, R 1a aryl hodc
heteroaryl dugc thé bing bdn nhém aralkoxy. Theo phuong 4n khac, R 13 aryl hodc

heteroaryl dugc thé bang nim nhém aralkoxy.

Theo phuong 4n khéc cia quy trinh, R trong céng thirc (IIla) hodc (IIIb) 1a aryl
hoac heteroaryl dugc thé bé‘mg modt nhém benzyloxy (-OCH,Ph) va R’ 1a hydro hoac
metoxy. Theo phuong 4n khac, R 1a aryl hodc heteroaryl duoc thé bang hai nhém
benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong 4n khic nita, R 1a aryl vhoéc
heteroaryl dugc thé bing ba nhém benzyloxy va R’ 13 hydro hodc metoxy. Theo phuong
an khac nfra, R 1a aryl hoéc heteroaryl dugc thé bang bdn nhém benzyloxy va R’ 1a hydro
ho#ic metoxy. Theo phuong an khéc, R 1a aryl hodc heteroaryl duoc thé bang nim nhém

benzyloxy va R’ 1a hydro hodc metoxy.

Theo phuong 4n khac nita ciia quy trinh, R trong cong thirc (Illa) hodc (IIIb) la
phenyl duoc thé bang mot nhém aralkoxy. Theo phuong an khac, R 1a phenyl dugc thé
bang hai nhém aralkoxy. Theo phuong 4n khéc nita, R 14 phenyl dugc thé bang ba nhém
aralkoxy. Theo phuong an khac nita, R 1a phenyl duogc thé bang bén nhém aralkoxy. Theo
phuong an khéc, R 1a phenyl dugc thé bang ndm nhém aralkoxy.

Theo phuong 4n khéc cua quy trinh, R trong cong thire (II1a) hodc (I1ib) la:
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\—Ph (3,4,5-tris(benzyloxy)phenyl).

Theo phuong 4n khéc clia quy trinh, R trong cong thirc (I1Ta) hodc (IIIb) 1a phenyl
dugc thé bing mot nhém benzyloxy (-OCH,Ph) vad R’ 13 hydro hodc metoxy. Theo
phuong é&n khéc, R 1a phenyl dugc thé bang hai nhém benzyloxy va R’ 1a hydro hoic
metoxy. Theo phuong &n khac nﬁa, R 12 phenyl duoc thé bing ba nhém benzyloxy va R’
14 hydro hodc metoxy. Theo phuong an khéc nfta, R 1a phenyl dugc thé bang bén nhom
benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong 4n khéc, R 1a phenyl dugc thé bang
nam nhém benzyloxy va R’ 1a hydro hodc metoxy.

Theo phuong an khac nira cta guy trinh, R trong cdng thuc (IIla) hodc (IIib) 1a
naphtyl dugc thé bang mot nhém aralkoxy. Theo phuong 4n khac, R 12 naphtyl dugc thé
bang hai nhém aralkoxy. Theo phuong 4n khac nita, R 12 naphtyl duoc thé bang ba nhém
aralkoxy. Theo phuong an khéc nta, R 1a naphtyl dugc thé bang bdn nhém aralkoxy.
Theo phuong én khéc, R 12 naphtyl dugc thé bang nim nhém aralkoxy.

Theo phuong an khac ciia quy trinh, R trong cong thirc (IIla) hodc (Illb) 1a
naphtyl duoc thé bing mdt nhém benzyloxy (-OCH,Ph) va R’ 1 hydro hodc metoxy.
Theo phuong an khéac, R 12 naphtyl duoc thé bang hai nhém benzyloxy va R’ 13 hydro
hodc metoxy. Theo phuong an khac nira, R 1a naphtyl duoc thé bang ba nhém benzyloxy
va R’ 1a hydro hoic metoxy. Theo phuong an khéac nita, R 1a naphtyl duoc thé bang bdn

~nhom benzyloxy va R’ 13 hydro hodc metoxy. Theo phuong 4n khéc, R 1a naphtyl duoc

thé bang nam nhom benzyloxy va R’ 12 hydro hodc metoxy.

Theo phuong an khéc nita clia quy trinh, R trong cong thac (IIla) hodc (IIIb) 1a
antraxenyl dugc thé bing mot nhém aralkoxy. Theo phuong 4n khéc, R 1 antraxenyl
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duoc thé bang hai nhém aralkoxy. Theo phuong an khic nita, R 1a antraxenyl dugc thé
bing ba nhém aralkoxy. Theo phuong 4n khéc nita, R 1a antraxenyl dugc thé bang bén
nhém aralkoxy. Theo phuong an khac, R 13 antraxenyl dugc thé bing nim nhém

aralkoxy.

Theo phuong 4n khéic cua quy trinh, R trong cong thic (Illa) hodc (IlIb) 1a
antraxenyl dugc thé bing mot nhom benzyloxy (-OCH,Ph) va R’ 1a hydro hodc metoxy.
Theo phuong an khac, R 1a antraxenyl duoc thé bang hai nhém benzyloxy va R’ 1 hydro
hoic metoxy. Theo phuong an khac nita, R 1a antraxenyl duoc thé bang ba nhém
benzyloxy va R’ 13 hydro hodc metoxy. Theo phuong 4n khéc nita, R 1a antraxenyl duge
thé bing bdn nhém benzyloxy va R’ 12 hydro hodc metoxy. Theo phuong 4n khac, R 1a

antraxenyl dugc thé bing nam nhém benzyloxy va R’ 12 hydro hodc metoxy.

Theo phuong 4n khéc nita cia quy trinh, R trong cong thirc (Illa) hodc (Illb) 1a
pyridyl duoc thé bang mot nhém aralkoxy. Theo phuong 4n khac, R 12 pyridyl dugc thé
bang hai nhém aralkoxy. Theo phuong an khéc nita, R 1a pyridyl duoc thé bang ba nhém
aralkoxy. Theo phuong én khac nfta, R 1a pyridyl duoc thé bing bén nhém aralkoxy.
Theo phuong an khéc, R 1a pyridyl duoc thé bing nim nhoém aralkoxy.

Theo phuong 4n khic cua quy trinh, R trong cong thirc (Illa) hodc (Illb) la
pyridyl dugc thé bang mot nhém benzyloxy (-OCH,Ph) va R’ 14 hydro hodc metoxy.
Theo phuong an khac, R 1a pyridyl dugc thé bang hai nhém benzyloxy va R’ 13 hydro
ho#c metoxy. Theo phuong an khac nira, R 13 pyridyl duoe thé bang ba nhom benzyloxy
va R’ 1a hydro hodc metoxy. Theo phuong 4n khac nita, R 12 pyridyl dugc thé bing bon
nhém benzyloxy va R’ 12 hydro hodc metoxy. Theo phuong 4n khéc, R 14 pyridyl duge

thé bang nim nhém benzyloxy va R’ 14 hydro hodc metoxy.

Theo phuong 4n khdac nita cia quy trinh, R trong cong thic (Illa) hoac (IIb) 1a
pyrimidinyl dugc thé bing mot nhém aralkoxy. Theo phuong 4n khéc, R 1a pyrimidinyl
duoc thé bing hai nhém aralkoxy. Theo phuong 4n khac nita, R 12 pyrimidinyl dugc thé
bang ba nhém aralkoxy. Theo phuong an khac nita, R 1a pyrimidinyl dugc thé bang bén
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nhém aralkoxy. Theo phuong 4an khac, R 1a pyrimidinyl dugc thé biang nim nhém

aralkoxy.

Theo phuong 4n khic cua quy trinh, R trong cong thuc (Illa) hodc (IIIb) la
pyrimidinyl dugc thé bang mot nhom benzyloxy (-OCH,Ph) va R’ 14 hydro hodc metoxy.
Theo phuong an khac, R 13 pyrimidinyl dugc thé bang hai nhém benzyloxy va R’ 1 hydro
hoidc metoxy. Theo phuong &n khéac nfra, R 1a pyrimidinyl dugc thé bang ba nhém
benzyloxy va R’ 12 hydro hodc metoxy. Theo phuong 4n khéc nifa, R 1a pyrimidinyl dugc
thé bang bdn nhém benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong 4n khac, R 1a

pyrimidinyl dugc thé bang nim nhém benzyloxy va R’ 1a hydro hoic metoxy.

Theo phuong 4n khac nita cua quy trinh, R trong cong thuc (Illa) hodc (IIIb) 1a
quinolinyl duoc thé bang mot nhém aralkoxy. Theo phuong 4n khéc, R 1a quinolinyl dugc
thé bang hai nhém aralkoxy. Theo phuong 4n khac nira, R 1a quinolinyl duoc thé bing ba
nhém aralkoxy. Theo phuong 4n khac nita, R 1a quinolinyl dugc thé bang bén nhém

aralkoxy. Theo phuong 4n khéc, R 1a quinolinyl dugc thé bang nim nhém aralkoxy.

Theo phuong 4n khic cta quy trinh, R trong cong thtc (Illa) hodc (Illb) la
quinolinyl dugc thé bang moét nhém benzyloxy (-OCH,Ph) va R’ 13 hydro hodc metoxy.
Theo phuong an khac, R 1a quinolinyl dugc thé bang hai nhém benzyloxy va R’ 13 hydro
hodc metoxy. Theo phuong 4n khac nita, R 12 quinolinyl dugc thé bang ba nhém
benzyloxy va R’ 12 hydro hodc metoxy. Theo phuong 4n khéc nffa, R 1a quinoiinyl dugc
thé bing bén nhom benzyloxy va R’ 12 hydro hodc metoxy. Theo phuong an khéc, R la

quinolinyl dugc thé bang nam nhém benzyloxy va R’ 12 hydro hodc metoxy.

Theo phuong 4n khac nita cia quy trinh, R trong cong thic (Illa) hoac (IIIb) 1a
quinolin-4-yl dugc thé bang mot nhém aralkoxy. Theo phuong 4n khac, R 1a quinolin-4-yl
dugc thé bang hai nhém aralkoxy. Theo phuong 4n khic nita, R 1a quinolin-4-yl dugc thé
bing ba nhoém aralkoxy. Theo phuong 4n khéc nita, R 1a quinolin-4-yl dugc thé bang bén
nhém aralkoxy. Theo phuong an khac, R 1a quinolin-4-yl dugc thé bing nim nhém

aralkoxy.
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Theo phuong 4n khic ctia quy trinh, R trong cong thirc (Illa) hodc (IIIb) 1a
quinoliﬁ—4-y1 duge thé bang mot nhém benzyloxy (-OCH,Ph) va R’ 1a hydro hodc
metoxy. Theo phuong an khac, R 13 quinolin-4-yl duoc thé bang hai nhém benzyloxy va
R’ 13 hydro hodc metoxy. Theo phuong an khac nita, R 1a quinolin-4-yl dugc thé bing ba
nhém benzyloxy va R’ 13 hydro hodc metoxy. Theo phuong 4n khéc nita, R la quinolin-4-
yl dugc thé bing bén nhém benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong 4n

khac, R 13 quinolin-4-yl dugc thé bing ndm nhém benzyloxy va R’ 13 hydro hodc metoxy.

Theo phuong 4n khéc nita cua quy trinh, R trong cong thic (Illa) hodc (IlIb) la
isoquinolinyl dugc thé bang mot nhém aralkoxy. Theo phuong 4n kbac, R 13 isoquinolinyl
~ dugc thé bing hai nhém aralkoxy. Theo phuong 4n khic nita, R 13 isoquinolinyl dugc thé
bang ba nhém aralkoxy. Theo phuong 4n khéc nira, R 14 isoquinolinyl dugc thé bang bén
nhém aralkoxy. Theo phuong an khéac, R 1a isoquinolinyl dugc thé bing nim nhém

aralkoxy.

Theo phuong 4n khéac ciia quy trinh, R trong cong thuc (Illa) hodc (IlIb) Ia
isoquinolinyl dugc thé bing modt nhém benzyloxy (-OCH,Ph) va R’ 13 hydro hoic
metoxy. Theo phuong 4n khac, R 14 isoquinolinyl dugc thé bang hai nhém benzyloxy va
R’ 13 hydro hodc metoxy. Theo phuong an khac nita, R 1a isoquinolinyl dugc thé bing ba
nhém benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong é4n khic nita, R Ia
isoquinolinyl duoc thé bang bén nhém benzyloxy va R’ 1a hydro hodc metoxy. Theo
phuong 4n khac, R 1a isoquinolinyl dugc thé bang nam nhém benzyloxy va R’ 13 hydro

hodc metoxy.

Theo phuong 4n khéc nita cia quy trinh, R trong cdng thirc (Illa) hodc (IIb) 1a
acridinyl dugc thé bang mot nhém aralkoxy. Theo phuong 4n khéc, R 1a acridinyl dugc
thé bing hai nhém aralkoxy. Theo phuong 4n khac nira, R 1a acridinyl duge thé bang ba
nhém aralkoxy. Theo phuong 4n khéc nita, R la acridinyl duoc thé bing bén nhém

aralkoxy. Theo phuong an khéc, R 1a acridinyl dugc thé bang nam nhém aralkoxy.
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Theo phuong an khac cia quy trinh, R trong cong thirc (IIla) hodc (IIIb) la
acridinyl duoc thé bing m6t nhom benzyloxy (-OCH.Ph) va R’ 1a hydro hoic metoxy.
Theo phuong an khac, R 1a acridinyl dugc thé bang hai nhém benzyloxy va R’ 13 hydro
hodc metoxy. Theo phuong 4n khéc nita, R 13 acridinyl dugc thé bing ba nhém benzyloxy
va R’ 1a hydro hodc metoxy. Theo phuong an khéc nita, R 1a acridinyl duoc thé bang bdn
nhém benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong 4n khéc, R 1a acridinyl dugc

thé bang nim nhém benzyloxy va R’ 13 hydro hoic metoxy.

Theo phuong an khéac nfta cua quy trinh, R trong cdng thic (Illa) hoac (IIIb) 12
acridin-9-yl duoc thé bang mot nhom aralkoxy. Theo phuong 4n khac, R 14 acridin-9-yl
duoc thé bing hai nhém aralkoxy. Theo phwong 4n khéc nita, R 13 acridin-9-yl dugc thé
bing ba nhém aralkoxy. Theo phuong 4n khéc nita, R 14 acridin-9-yl dugc thé bing bdn
nhom aralkoxy. Theo phuong éﬁ khac, R 13 acridin-9-yl dugc thé bing nim nhém

aralkoxy.

Theo phuong an khic cua quy trinh, R trong cong thuc (Illa) hodc (IIIb) la
acridin-9-yl dugc thé bing moét nhém benzyloxy (-OCH,Ph) va R’ 1a hydro hodc metoxy.
Theo phuong 4n khac, R 1 acridin-9-yl dugc thé bing hai nhém benzyloxy va R’ 12 hydro
hodc metoxy. Theo phuong an khéac nita, R 1a acridin-9-yl dugc thé bang ba nhém
benzyloxy va R’ 1a hydro hodc metoxy. Theo phuong 4n khéc nira, R 14 acridin-9-yl duoc
thé bang bén nhém benzyloxy va R’ 12 hydro hoic metoxy. Theo phuong 4n khac, R 1a

acridin-9-yl duoc thé bang nim nhém benzyloxy va R’ 1a hydro hoic metoxy.

Theo phuong an khac ctia quy trinh, R trong cong thic (Illa) hodc (IIIb) 1a
phenyl, naphtyl, antraxenyl, pyridyl, pyrimidinyl, quinolinyl, quinolin-4-yl, isoquinolinyl,
acridinyl hodc acridin-9-yl dugc thé bang mot amino, C;-Csalkylamino hoic nhém di-C;-
C;-alkylamin va R’ 1a hydro hodc metoxy. Theo phuong &n khéac, R 13 phenyl, naphtyl,
antraxenyl, pyridyl, pyrimidinyl, quinolinyl, quinolin-4-yl, isoquinolinyl, acridinyl hodc
acridin-9-yl dugc thé bﬁng hai nhém amino, C;-Cjalkylamiro hodc di-C;-Cs-alkylamin va
R’ 13 hydro hodc metoxy. Theo phuong an khéac nita, R 1a phenyl, naphtyl, antraxenyl,
pyridyl, pyrimidinyl, quinolinyl, quinolin-4-yl, isoquinolinyl, acridinyl hoic acridin-9-yl
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duge thé bing ba nhém amino, C;-Calkylamino hoic di-C;-Cs-alkylamin va R’ 13 hydro
hodc metoxy. Theo phuong an khac nita, R 132 phenyl, naphtyl, antraxenyl, pyridyl,
pyrimidinyl, quinolinyl, quinolin-4-yl, isoquinolinyl, acridinyl hoic acridin-9-yl dugc thé
béng bén nhém amino, C;-Csalkylamino hodc di-C;-Cs-alkylamin va R’ 1a hydro hoic
metoxy. Theo phuong an khéc, R 1a phenyl, naphtyl, antraxenyl, pyridyl, pyrimidinyl,
~ quinolinyl, quinolin-4-yl, isoquinolinyl, acridinyl hodc acridin-9-yl dugc thé bang nam

nhém amino, C;-Csalkylamino hodc di-C;-Cs-alkylamin va R’ 1 hydro hodc metoxy.

Theo phuong an khac cia quy trinh, R trong cong thirc (IIla) hodc (1IIb) 1a phenyl
dugc thé bing mot nhém amino, C;-Csalkylamino hoic di-C;-Cs-alkylamin va R’ 1a
hydro hodc metoxy. Theo phuong an khéc, R 1a phenyl dugc thé bang hai nhém amino,
C;-Csalkylamino hodc di-C;-C;-alkylamin va R’ 14 hydro hodc metoxy. Theo phuong 4n
khac nita, R 1a phenyl dugc thé bﬁng ba nhom amino, C;-Csalkylamino hodc di-Cy-Cs-
alkylamin va R’ 1a hydro hodc metoxy. Theo phuong an khéc nfta, R 1a phenyl duoc thé
bing bdn nhém amino, C;-Cialkylamino hogc di-C;-C;-alkylamin va R’ 13 hydro hoic
metoxy. Theo phuong an khac, R 13 phenyl dugc thé bang nim nhém amino, C;-

Csalkylamino hodc di-C;-Cs-alkylamin va R’ 13 hydro hoac metoxy.

Theo mét phuong 4n cua sang ché, B', B?, B’ trong céc hop chat c6 Cong thirc (I)
hodc Cong thic (II) 14 C-R va mdi R doc 1ap 1a H, halogen, C,-Cgalkyl hodc C;-
Cghaloalkyl. Theo phuong 4n khéc, B!, B, B’ trong Cong thirc (I) hodc Cong thire (II) 12
C-R va mdi R doc 18p 1a H, halogen, C;-Cjalkyl hodc C;-Cshaloalkyl. Theo mft phuong
4n, B!, B, B® trong Céng thirc (I) hoic Cong thirc (II) 1a C-R va mdi R doc 1ap 1a H, CI,
F, C,-Csalkyl hogic C;-Csfloalkyl. Theo phwong 4an khéc, B', B B’ trong Céng thic (I)
hosdc Cong thire (IT) 1a C-R va mdi R doc 1ap 1a H, Cl, F hogc CF;.

Theo mot phuong an cua sang ché, Y trong Cong thic (I) va cong thire (II) 13
phenylen ty ¥ dugc thé. Theo phuong 4n khic, Y 1a naphtylen tuy y duoc thé. Theo
phuong an khéac, Y 1a heteroarylen c¢6 5 hodc 6 canh tuy y duoc thé chira 1, 2 hodc 3
nguyén tir dugc chon tr S, N Vﬁ O. Theo phuong &n khéc nita, Y 1a heteroarylen hai vong
tuy y dugce thé chira 1, 2 hodc 3 nguyén tir dugce chon tir S, N va O.
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Theo phuong an khac ciquy trinh theo sang ché, Y duoc chon tir Y-1, Y-2, Y-3,
Y-4 trong d6 Z 1a nito hodc CH, Y-5 hodc Y-6:

Y-4 Y-5 Y-6

Theo mt phuong 4n cia sang ché, nhom Q trong Cong thuc (1) hodc Cong thic
(I1) 12 T-NR’R>. Theo phuong 4n khéc, Q 12 T-NR’R® trong d6 R” 1a H hogc C;-Csalkyl va
R’ 14 C;-Calkyl tuy ¥ dugc thé bing R*. Theo phuong 4n khac nita, Q 1a T-NR’R’ trong
d6 R? 12 H va R® 1a C,-Csalkyl tuy ¥ duoc thé bing alkylthio, haloalkylthio, alkylsulfinyl,
haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylcarbonyl, alkoxycarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl,
haloalkylaminocarbonyl hodc dihaloalkylaminocarbonyl. Theo phuong &n khac, Q 1a T-
NR’R’ trong @6 R? 13 H va R? 1a C,-Caalkyl tuy ¥ dugc thé bing alkylthio, haloalkylthio,
alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylaminocarbonyl hodc
dihaloalkylaminocarbonyl. Theo phuong 4n khéc nita, Q
14 -C(O)NHCH,C(O)NHCH,CF;. Theo phuong 4n khéc nita, Q 1a -C(O)CH,S(0),CHs.
Theo phuong 4n khac, Q 1a -C(O)NHCH,CH,SCHj3. Theo phuong 4n khéc, Q 1a nhom (-

CH,-)(-CH,-)N(CO)CH,S(0),CH;.
38



48609 39/214

Theo phuong 4n khac, sang ché dé xuit quy trinh téng hop hop chat c6 cong thire
(1) duoc 1am gidu vé mit ddng phan dbi anh (S) trong d6:

B! va B? doc lap 13 C-Cl hoic C-CFs;
B?1a C-H, C-Cl hoic C-F;

R'1a CFs;

Y1aY-1,Y-2, Y-4 hoac Y-5;va

Q 1a—C(0)-NR’R’ trong d6 R* 12 H va R* 12 C,-Csalkyl tuy ¥ duoc the bing
alkylthio, haloalkylthio, alkylsulﬁnyl, haloélkylsulﬁnyl, alkylsulfonyl, haloalkylsulfonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylaminocarbonyl hodc

dihaloalkylaminocarbonyl;

bao gdbm cho hop chét c6 cong thirc (II):

R? o
B1
I\
B Y—Q
\53/
D)

trong d6 B!, B, B, R', Y va Q 14 nhu duoc xé4c dinh dbi véi cong thirc (I), phan tng véi
hydroxylamin véi sy ¢6 mat cia nudc, dung mdi hiru co khéng thé trdn lan véi nude,

bazo va chét xic tic chuyén pha bit dbi c6 cong thirc (ITla):
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(ITa)

trong d6, R 13 aryl hodc heteroaryl dugc thé bing mét hoic nhidu nhém benzyloxy (-
OCH,Ph), W 12 etyl ho#ic vinyl, R’ 1 hydro hodc C;-Csalkoxy, va X 1a anion; va phin
tach san phdm. Theo mét phuong 4n duge uu tién, san phdm dugc phan tach bang cach
két tinh. Theo mot phuong an duge ru tién khéc, san phém dugc phén tach bé‘lng cach két
tinh tr dung mdi thom hodc hdn hop dung méi bao gdm dung moi thom. Theo mot
phuong 4n, san phidm dugc két tinh tir toluen, etylbenzen, cdc xylen, clobenzen, o-
diclobenzen, flobenzen, anisol hodc mesitylen, hoic hdn hop cia chung, hodc hdn hop
dung mo6i bao gdbm mot trong sb cac dung moi nay. Theo mdt phuong dn duge wu tién,

san phdm duoc két tinh tir toluen hodc hén hgp dung méi bao gdm toluen.

Theo phuong 4n khéc, sang ché dé xuit quy trinh tdng hop hop chét c6 cong thic
(I) duoc 1am gidu v& mit déng phan dbi anh (S) trong d6:

B! va B? doc 14p 1a C-Cl hodc C-CFs;
B?1a C-H, C-Cl hoic C-F;
R'1a CF;;

Y1aY-1,Y-2, Y-4 hodc Y-5; va
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Q 12 —-C(0)-NR’R® trong d6 R* 12 H va R? 1a C;-Csalkyl tuy ¥ dugc thé bang C;-
Csalkylthio, C;-Cshaloalkylthio, C;-Csalkylsulfinyl, C;-Cshaloalkylsulfinyl, C;-
Csalkylsulfonyl, C,-Cshaloalkylsulfonyl, C;-Csalkylaminocarbonyl, C;-
Csdialkylaminocarbonyl, C;-Cshaloalkylaminocarbonyl hodc C;-
Csdihaloalkylaminocarbonyl;

bao gdm cho hop chét cé cong thire (ID):

R’ o
B1
T i N
B3~
(1D

r 2 \ \ r . A rr A r ” r e
trong do BI, B, B>, R, Y va Q 1a nhu dugce x4c dinh doi véi cong thie (I), phan ing voi
hydroxylamin v&i sy ¢6 mit ciia nudc, dung moi hitu co khong thé tron 14n véi nude,

bazo va chit xdc tac chuyén pha bat d6i c6 cong thic (Illa):

(IlTa)

trong d6, R 1a 3,4,5-tris(benzyloxy)phenyl;
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W 14 etyl ho#c vinyl, R’ 12 hydro hodc C;-Csalkoxy, va X 1a anion; va phén tach
san pham. Theo mot phuong 4n duge wu tién, san phidm dugc phan tach bang cach két
tinh. Theo mdt phuong an dugc wu tién khéc, san phém dugc phan tach bang cach két tinh
tir dung moi thom hodc hdn hgp dung mdi bao gdm dung mdi thom. Theo mdt phuong 4n,
san phém duoc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hodc hdn hop ctia chung, hodc hdn hop dung méi bao
gbdm mot trong s6 cac dung mdi ndy. Theo mot phuong an dugce uu tién, san phdm dugc

két tinh tir toluen hodc hdn hop dung méi bao gdm toluen.

Theo phuong 4n khac, sang ché @& xuét quy trinh téng hop hop chét c6 cong thirc
(1) dwgc 1am gidu vé mit dong phén ddi anh (S) trong do:

B! va B? doc 1ap 12 C-Cl hoic C-CFj;
B*1a C-H, C-Cl hoic C-F;

R'1a CF3;

Y 12 Y-1, Y-2, Y-4 hoic Y-5; va

Q 12 -C(O)CH,S(0),CH;, -C(O)NHCH,CH,SCH,;
hoc -C(O)NHCH,C(O)NHCH,CF;;

bao gdm cho hop chét c6 cong thire (T1):

sy
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trong d6 B!, B*, B>, R', Y va Q 13 nhur dwoc x4c dinh ddi v6i cong thire (I), phan tng véi
hydroxylamin vdi sy ¢6 mat cua nuée, dung mdi hitu co khong thé tron 14n v6i nude,

bazo va chét xic tc chuyén pha bat dbi ¢ cong thirc (ITla):

(Illa)

trong d6, R 13 aryl hodc heteroaryl dugc thé béng mot hodc nhidu nhém benzyloxy (-
OCH,Ph), W 1a etyl hodc vinyl, R’ 1a hydro hodc C;-Csalkoxy, va X 1a anion; va phén
tach san phidm. Theo mot phuong an dugc wu tién, san phdm dugc phén tach bing cach
két tinh. Theo mdt phuong 4n duge wu tién khac, san pham duoc phén tach bang cach két
tinh tir dung mdi thom hodc hdn hop dung méi bao gdm dung mdi thom. Theo mot
phuong »én, san phém dugc két tinh tir toluen, etylbenzen, cac xylen, clobenzen, o-
diclobenzen, flobenzen, anisol hodc mesitylen, hodc hdn hgp cta ching, hoic hdn hop
dung moi bao gdbm mét trong s6 cac dung mdi ndy. Theo mdt phuong 4n duge uu tién,

san phém duoc két tinh tir toluen hozc hdn hop dung méi bao gém toluen.

Theo phuong 4n khéc, sang ché dé xuat quy trinh tong hop hop chét ¢6 cong thirc
() duoc 1am gidu vé mit ddng phan ddi anh (S) trong d6:

B! va B? doc 14p 1a C-Cl hodc C-CFs;
B?1a C-H, C-Cl hoac C-F;
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R' 13 CF;;
Y1aY-1,Y-2, Y-4 hoac Y-5; va

Q 13 -C(0)CH,S(0),CHs, -C(O)NHCH,CH,SCH;
hodc -C(O)NHCH,C(O)NHCH,CF;;

bao gém cho hop chét ¢ cong thic (IT):

R’ o
B1
I\
B Y—Q
\53/
(D)

trong d6 B!, B%, B>, R!, Y va Q 12 nhwr duge xac dinh dbi v&i cong thic (I), phan g véi
hydroxylamin v&i sy ¢6 mit ciia nude, dung mdi hiru co khong thé tron 1an véi nuéc,

bazo va chét xtc tac chuyén pha bt ddi c6 cong thire (ITa):

(ITTa)

trong dé, R 1a 3,4,5-tris(benzyloxy)phenyl;
44



48609 45/214

W 13 etyl ho#ic vinyl, R’ 13 hydro hodc C;-Csalkoxy, va X 1a anion; va phan tach
san pham. Theo mot phuong 4n duge uu tién, san phim dugc phan tach bing cach két
tinh. Theo mét phuong an duoc wu tién khéac, san phdm dugc phén tich bing cach két tinh
tir dung moi thom hosc hdn hop dung méi bao gdm dung madi thom. Theo mét phuong 4n,
san phém duoc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hosic hdn hop cta chiing, hodc hdn hop dung méi bao
gdm mot trong sd cac dung moi ndy. Theo mot phuong dn duge wu tién, san phidm dugc

két tinh tir toluen hodc hdn hop dung méi bao gdm toluen.

Theo phuong 4n khac, sang ché d& xuét quy trinh tdng hop hop chét c6 cong thirc

(1) dugc 1am giau vé mit ddng phan dbi anh (S) trong d6:
B! va B doc 1ap 1a C-Cl hoac C-CF3; B* 13 C-H hoic C-F;
R' 14 CF;;
YI1ayY-2;va

Q 12 -C(O)-NR’R* trong d6 R* 12 H va R’ 1a C,-Csalkyl tuy ¥ dugc thé bang
alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylaminocarbonyl hodc

dihaloalkylaminocarbonyl;

bao gbém cho hop chat c6 cong thic (ID):

R’ o
B‘l
T g W
B3
(ID)
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trong d6 B!, B%, B, R!, Y va Q 1a nhu duoc x4c dinh ddi véi cong thire (), phan Gng véi
hydroxylamin véi su c6 mit cia nude, dung moi hitu co khong thé tron 14n véi nude,

bazo va chét xtc tac chuyén pha bit d6i c6 cong thirc (Ila):

(Ila)

trong do, R 12 aryl hodc heteroaryl dugc thé bing mét hosc nhiéu benzyloxy (-OCH,Ph)
nhém, W 13 etyl hodc vinyl, R’ 13 hydro hodac C;-Csalkoxy, va X 1a anion; va phan tach
san phdm. Theo mot phuong 4n dugc wu tién, san phim dugc phan tach bing cach két
tinh. Theo mdt phuong an dugc uu tién khéc, san pham dugc phan tach bang cach két tinh
tir dung mdi thom hozc hdn hgp dung médi bao gdm dung moi thom. Theo mot phurong 4n,
san phém duoc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hoac mesitylen, hodc hdn hop ctia ching, hoic hén hop dung méi bao
gém mot trong s cac dung méi nay. Theo mot phuong an dugc uu tién, sén phim dugc

két tinh tir toluen hodc hdn hop dung méi bao gdm toluen.

Theo phuong 4n khéc, sang ché dé xuit quy trinh tdng hop hop chét c6 cong thirc
(1) duoc 1am giau vé mit ddng phan dbi anh (S) trong dé:

B! va B® doc lap 14 C-Cl hodc C-CF5; B> 1a C-H hoic C-F;
R'1a CFs;
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YlayY-2;va

Q 12 —-C(0)-NR’R®trong d6 R* 12 H va R* 14 C1-C3alkyl tuy y dugc thé bing
alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylaminocarbonyl hodc

dihaloalkylaminocarbonyl;

bao gdm cho hop chét ¢ cong thirc (I1):

(1D

trong do B!, B3 B, R!, Y va Q 1a nhu duoc xac dinh dbi véi cong thic (1), phdn Gng véi
hydroxylamin v6i sy ¢6 mat cia nudc, dung méi hifu co khong thé tron 1an vé&i nude,

bazo va chét xic tc chuyén pha bit ddi c6 cong thirc (I11a):

(ITTa)
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trong d6, R 1a aryl hodc heteroaryl dugc thé béng mét hodc nhiéu C;-C;nhém alkoxy, W
13 etyl hodc vinyl, R’ 14 hydro hodc C;-Csalkoxy, va X 1a anion; va phén tach san phém.
Theo mét phuong an dugc uu tién, san phém dugc phan tach béng cach két tinh. Theo
mot phuong an dugc uu tién khéac, san phim duoc phan tach biang cach két tinh tir dung
mdi thom hodc hdn hop dung méi bao gdm dung moi thom. Theo mdt phuong 4n, san
phém duoc két tinh tir toluen, etylbenzen, cac xylen, clobenzen, o-diclobenzen, flobenzen,
anisol hoic mesitylen, hoac hdn hop ciia ching, hoic hdn hop dung méi bao gdbm mot
trong s6 cac dung moi ndy. Theo mdt phuong 4n duge wu tién, san pham duogc két tinh tir

toluen hodc hdn hop dung mdi bao gdm toluen.

Theo phwong 4n khéc, sang ché @ xuét quy trinh tdng hop hop chét c6 cong thirc ,
(I) dugc l1am gidu vé& mit dong phan dbi anh (S) trong do:

B! va B® doc 14p 14 C-Cl hoic C-CF;; B* 14 C-H hoic C-F;
R'1a CF;;
Y1aY-2;va

Q 12 —C(O)-NR’R>trong d6 R?1a H va R’ 1 C;-Csalkyl tuy ¥ duoc thé bang C;-
Csalkylthio, C;-Cshaloalkylthio, C;-Csalkylsulfinyl, C;-Cshaloalkylsulfinyl, C;-
Csalkylsulfonyl, C;-Cshaloalkylsulfonyl, C;-Csalkylaminocarbonyl, C;-
Csdialkylaminocarbonyl, C;-Cshaloalkylaminocarbonyl hodc C;-
Csdihaloalkylaminocarbonyl;

bao gdm cho hop chét ¢ cong thire (ID):

B ()
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trong do B!, B2, B>, R!, Y va Q 12 nhu duoc xac dinh dbi vé6i cong thie (I), phan Gng véi
hydroxylamin v&i sy ¢6 mat cia nude, dung médi hitu co khoéng thé tron 14n v&i nuée,

bazo va chét xtc tac chuyén pha bét ddi c6 cong thuc (I11a):

(Illa)

trong do, R 1a 3,4,5-tris(benzyloxy)phenyl;

W 12 etyl ho#c vinyl, R’ 14 hydro hodc C;-Csalkoxy, va X 14 anion; va phén tach
san phém. Theo mét phuong 4n dugc uu tién, san phém dugc phan tach bﬁng cach két
tinh. Theo mot phuong 4n dugc uu tién khac, san phidm dugc phén tach bang cach két tinh
tir dung méi thom hozc hdn hop dung méi bao gdm dung moi thom. Theo mot phuong 4n,
san phém dugc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hoic hdn hop ciia ching, hoic hdn hop dung mdi bao
gdm mot trong s6 cac dung mdi nay. Theo mot phuong an duge wu tién, san phdm duoc

két tinh tir toluen hodc hdn hop dung méi bao gom toluen.

Theo phuong an khac, séng ché @ xuat quy trinh téng hop hop chat c6 cong thirc
(1) dugc 1am gidu vé mit ddng phan d6i anh (S) trong do:

B! va B® doc 14p 1a C-Cl hodc C-CFs; B 14 C-H hoic C-F;

R!1a CF;;
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Y1aY-2;va

Q 12 —C(0)-NR?R® trong d6 R? 1a H va R* 13 C1-C3alkyl tuy y dugc thé bang C;-
Csalkylthio, C;-Cshaloalkylthio, C;-Csalkylsulfinyl, C;-Cshaloalkylsulfinyl, C;-
Csalkylsulfonyl, C;-Cshaloalkylsulfonyl, C,-Csalkylaminocarbonyl, C;-
Csdialkylaminocarbonyl, C;-Cshaloalkylaminocarbonyl hodc C;-
Cidihaloalkylaminocarbonyl;

bao gdm cho hop chat ¢ cong thie (I1):

R? o
B1
I\
B Y—Q
\83/
(1D

trong d6 B', B B>, R', Y va Q 1a nhu dugc x4c dinh déi véi cong thie (1), phan Gng véi
hydroxylamin v&i sy ¢6 mat ciua nudc, dung mdi hitu co khong thé tron 13n véi nude,

bazo va chét xtic tic chuyén pha bt dbi c6 cong thic (Illa):
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trong d6, R 1a vong phenyl doc 14p dugce thé & cac vi tri 3, 4 va 5 biang metoxy, etoxy hoic

1SOpropoxy;

W 14 etyl hodc vinyl, R’ 1a hydro hodc C;-Csalkoxy, va X 1a anion; va phén tach
san phém. Theo mdt phuong an duge uu tién, san phadm dugc phan tach bang cach két
tinh. Theo mot phuong an dugc uu tién khac, san phim duogc phan tach bang cach két tinh
tir dung mdi thom hozc hdn hop dung méi bao gdm dung méi thom. Theo mot phuong 4n,
san phém duoc két tinh tr toluen, etylbenzen, cac xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hodc hdn hop cta chiing, hodc hdn hop dung méi bao
gdm mot trong sd cac dung moi nay. Theo mdt phuong an duge uu tién, san phdm duoc

két tinh tir toluen hodc hdn hop dung mdi bao gdm toluen.

Theo phuong 4n khéc, sang ché dé xuét quy trinh tdng hop hop chét c6 cong thirc
(1) duoc 1am gidu vé& mit ddng phan dbi anh (S) trong d6:

B! va B® doc lap 1a C-Cl hoic C-CFs; B 14 C-H hoic C-F;

R'1a CFs;

YIlay-2;va

Q 12 -C(O)NHCH,C(O)NHCH,CF; hoic -C(O)NHCH,CH,SCH3;

bao gdm cho hop chat c6 cong thire (I1):

(ID
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trong d6 B!, B2, B®, R, Y va Q 12 nhu dugc x4c dinh ddi véi cong thirc (I), phan tng véi
hydroxylamin véi sy ¢6 mat cua nudc, dung moéi hitu co khong thé tron 14n véi nude,

bazo va chit xtc tic chuyén pha bét ddi c6 cong thic (I11a):

(IlT2)

trong do, R 12 aryl hodc heteroaryl duoc thé béng mdt, hai hodc ba nhém C;-Csalkoxy, W
13 etyl ho#c vinyl, R’ 13 hydro hodc C;-Csalkoxy, va X 1a anion; va phén tach san phém.
Theo mot phuong 4n dugc uu tién, san phim duge phan tach béng cach két tinh. Theo
mdt phuong an duge uu tién khac, san phAm dugc phén tach bing cach két tinh tir dung
modi thom hodic hdn hop dung mdi bao gébm dung moi thom. Theo mot phuong 4n, sén
phém duoc két tinh tir toluen, etylbenzen, cac xylen, clobenzen, o-diclobenzen, flobenzen,
anisol hodc mesitylen, hoac hdn hop cta ching, hoic hdn hop dung moi bao génl mot
trong sd cac dung méi ndy. Theo mot phuong an duge uu tién, san phim duoc két tinh tir

toluen hodc hdn hop dung méi bao gdm toluen.

Theo phuong 4n khéc, sang ché dé xuit quy trinh téng hop hop chét c6 cong thirc
(1) duoc 1am gidu v& mat ddng phan ddi anh (S) trong dé:

B! va B® doc 1ap 12 C-Cl hodc C-CFs; B> 1a C-H hoic C-F;

R'1a CF;;
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YlayY-2;va
Q 12 -C(O)NHCH,C(O)NHCH,CF; hodc -C(O)NHCH,CH,SCHz;

bao gbdm cho hop chét cé cong thire (I1):

R’ o
B! JL
/N WL
B Y—aQ
Ny
(ID)

trong d6 B!, B%, B®, R', Y va Q 12 nhu dugc xac dinh déi véi cong thie (I), phan Gng véi
hydroxylamin v6i sy ¢ mat cia nude, dung méi hitu co khong thé tron 1an véi nude,

bazo va chét xic tc chuyén pha bat dbi c6 cong thire (Il1a):

(Illa)

trong do, R 1a phenyl doc lap dugc thé & cac vitri 3,4 va 5 béng metoxy, etoxy hodc

1SOpPropoxys;
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W 12 etyl hodc vinyl, R’ 1a hydro hoic C;-Csalkoxy, va X 13 anion; va phén tach
san phém. Theo mot phuong &n dugc uu tién, san phém dugc phan tach béng cach két
tinh. Theo mdt phuong an dugc wu tién khéc, san phém dugc phan tach béng cach két tinh
tir dung mdi thom hoic hdn hop dung méi bao gdm dung méi thom. Theo mét phuong 4n,
san phdm duoc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hoic mesitylen, hoic hdn hop ctia chung, hoic hén hop dung méi bao
gdbm mot trong sd cac dung moi nay. Theo mot phuong an duogc wu tién, san phadm duoc

két tinh tir toluen hodc hdn hop dung méi bao gdm toluen.

Theo phuong 4n khéc, sang ché dé xuit quy trinh tong hop hop chét cé cong thic
(I) dugc 1am gidu vé& mit ddng phan ddi anh (S) trong d6:

B! va B? doc 14p 1a C-C1 hoac C-CFs; B2 1a C-H hoic C-F;

R'1a CF;;

YlayY-2;va

Q 13 -C(O)NHCH,C(O)NHCH,CF; hoic -C(O)NHCH,CH,SCH3;

bao gdém cho hop chat ¢ cong thire (II):

R? o
B1
I\
B Y—Q
\83/
D

trong d6 B', B% B*, R!, Y va Q 1a nhu dwoc x4c dinh déi v6i cong thie (I), phan Gng véi
hydroxylamin v41 sy ¢6 mat cua nudc, dung méi hitu co khong thé tron 14n véi nude,

bazo va chat xic tac chuyén pha bat ddi c6 cong thic (I1la):
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(Illa)

trong do, R 1a aryl hodc heteroaryl dugc thé bé’mg mot, hai hodc ba nhdém benzyloxy (-
OCH,Ph), W 12 etyl hodc vinyl, R’ 12 hydro hodc C;-Csalkoxy, va X 12 anion; va phan
tach san pham. Theo mdt phuong 4n duge uu tién, san phdm dugc phan tach bing cach
két tinh. Theo mdt phuong 4n dugce uu tién khéc, san phim dugc phan tach bing cach két
tinh tir dung mdi thom hodc hdn hop dung mébi bao gdbm dung moi thom. Theo mot
phuong an, san phém duoc két tinh tir toluen, etylbenzen, cic xylen, clobenzen, o-
diclobenzen, flobenzen, anisol hoac mesitylen, hodc hdn hop cia chiing, hodc hdn hop
dung méi bao gdm mdt trong sb cac dung moi ndy. Theo mdt phuong an dugce uu tién,

san phim duoc két tinh tir toluen hogc hdn hop dung méi bao gdm toluen.

Theo phuong an khéc, sang ché d& xuét quy trinh tong hop hop chat ¢ cong thirc
(I) duoc 1am giau vé mit ddng phan ddi anh (S) trong do: |

B! va B> doc 1ap 1a C-Cl hodc C-CFy; B> 1a C-H hoic C-F;
R'1a CFs;
Yl1ayY-2;va

Q 14 -C(O)NHCH,C(O)NHCH,CF; hoc -C(O)NHCH,CH,SCH3;
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bao gdm cho hop chét c6 cong thire (IT):

1D

trong d6 B!, B, B3, R', Y va Q 14 nhu dugc x4c-dinh déi véi cong thic (I), phén (mg véi
hydroxylamin v&i sy ¢ mit cia nude, dung moi hiru co khong thé tron 14n vé6i nuée,

bazo va chét xtic thc chuyén pha bét dbi c6 cong thic (IMla):

(Illa)

trong d6, R 1a 3,4,5-tris(benzyloxy)phenyl;

W 12 etyl hodc vinyl, R’ 14 hydro hodc C;-Cjalkoxy, va X la anion; va phan tach
san phdm. Theo mot phuong 4n duge uu tién, san phdm dugc phén tach bang cach két
tinh. Theo mdt phuong 4n dugc wu tién khéc, san phim dugc phén tach bang cach két tinh
tir dung moi thom hodc hdn hgp dung mdi bao gdm dung mai thom. Theo mét phuong 4n,
san phém duoc két tinh tr toluen, etylbenzen, cac xylen, clobenzen, o-diclobenzen,
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flobenzen, anisol hodc mesitylen, hodc hdn hop ciia ching, hoic hdn hop dung méi bao
gbm mot trong sd cac dung moi ndy. Theo mdt phuong 4n duge uu tién, san phim duogc

két tinh tlr toluen hodc hdn hop dung mdi bao gdm toluen.

Nhu dugc mo ta trén day, hop chét chéng vét ky sinh afoxolan, fluralan, sarolan
va lotilan déu c6 nguyén tir cacbon bac bdn khong ddi xtng trén vong isoxazolin. Mot
trong s& cic chit ddng phan déi anh ctia mdi hop chét nay vé co ban 13 hitu higu hon
chbng lai vat ngoai ky sinh nhu bo chét va ve (r&p) so véi chét ddng phan ddi anh khéc.
Déi v6i afoxolan, chit ddng phan dbi anh (S) 13 chat ddng phan ddi anh hoat tinh hon.
Saronal 14 chét ddng phan déi anh (S) tinh khiét, lotilan 12 chit ddng phan ddi anh (S) tinh
khiét, va tin rang chit ddng phan d6i anh (S) ctia fluralan cling 1a chét dong phan dbi anh
hoat tinh hon.

Do viy, theo khia canh thtr hai, sing ché dé& xuit quy trinh diéu ché hop chit
isoxazolin ¢ cong thic IA, trong 46 mdi X', X% va X doc 1ap 1a H, halogen, C;-Cjalkyl
hosic C;-Cshaloalkyl, duge 1am gidu v& mit dong phan déi anh (S):

0
\)\/\C%
H N
N H

(8)-IA

bao gdm cho hop chat c6 cong thic (ITA):

(8]
g



48609 58/214

0
CF
"5 % H\)\N/\ ’
H

x1 N

(I1A)

r 1 3 r ~ A L2 A A A 7 A . 5 r
trong do X, X? va X° ¢6 nghia nhu dugc mo ta trén ddy doi véi Cong thirc IA, phan tmg
v6i hydroxylamin v&i sy ¢6 mét clia nuée, dung moi hitu co khong thé tron 14n v6i nuée,

bazo va chét xtic tac chuyén pha bét d6i c6 cong thie (11la):

RI

(Illa)

trong d6, R 1a aryl hodc heteroaryl tuy y dugc thé bang mot hozc nhiéu nhém C;-
Csalkoxy hodc aralkoxy, R’ 13 hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X la
anion; va phan tach san phdm. Theo mot phuong 4n dugc wu tién, san pham dugc phan
tach bing cach két tinh. Theo modt phuong 4n dugc uu tién khic, san phim dugc phén
tach bang cach két tinh tir dung moi thom hogc hdn hop dung méi bao gém dung moi

thom. Theo modt phuong 4n, san phdm duoc két tinh tir toluen, etylbenzen, cac xylen,
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clobenzen, o-diclobenzen, flobenzen, anisol hodc mesitylen, hodc hdn hop cia chung,
hoic hdn hop dung mdi bao gdbm mdt trong sb cac dung méi nay. Theo mot phuong 4n

duoc wu tién, san phdm duoc két tinh tir toluen hoic hdn hgp dung moi bao gdm toluen.

Theo phuong 4n khac, séng ché d& xuét quy trinh didu ché hop chét isoxazolin ¢o
cong thire 1A, trong d6 mdi X', X* va X® doc 1ap 13 H, clo, flo hodc CF3, duoc lam gidu vé

mat ddng phéan dbi anh (S):

ZT

(S)-IA

bao gém cho hop chat ¢ cong thic (I1A):

CF
FaC o) H\)\\N/\ 3

(I1A)

trong 4o x! X va X3 14 H, clo, flo hodc CF;, phan tng véi hydroxylamin véi sy c6 mit
cua nudc, dung moi hitu co khoéng thé tron 1an voi nude, bazo va chét xuc tac chuyén pha
bét dbi c6 cong thie (11la):
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(Illa)

trong d6, R 1a aryl hodc heteroaryl tuy y duoc thé bé“mg mdt hodc nhiéu nhém C;-
Csalkoxy hodic aralkoxy, R’ 1 hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X la
anion; va tach san phdm. Theo mdt phuong 4n duge wu tién, san phidm duoc tach bing
cach két tinh. Theo mdt phuong 4n dugc vu tién khéc, san phém dugc tach bﬁfmg chch két
tinh tir dung moi thom hozc hdn hop dung mdi chira dung méi thom. Theo mot phuong
an, san phém duoc két tinh tr toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hoic hdn hop cua ching, hodc hén hop dung moi chira
mot trong s6 cac dung mdi nay. Theo mdt phuong an dugc uu tién, sin pham duoc két

tinh tir toluen hozc hon hop dung moi chira toluen.

Theo mdt phuong an cua quy trinh didu ché (S)-IA, R trong chét xtic tic ¢ cong
thirc (I1a) 1a aryl hodc heteroaryl duogc thé bing mot hoic nhiéu nhém C,-Cgalkoxy. Theo
mdt phuong an khac, R 1a aryl hodc heteroaryl dugc thé bang mot hodc nhiéu nhém
metoxy, etoxy, n-propoxy, iSopropoxy, n-butoxy, isobutoxy, sec-butoxy hodc ferz-butoxy.
Theo mot phuong 4n khéc, R 1a aryl hodc heteroaryl duogc thé béng mdt hodc nhiéu nhém

benzyloxy.

Theo mdt phuong 4n khac cta quy trinh diéu ché hop chat c6 cong thire IA dugce
Jam gidu v& mat ddng phan dbi anh (S), R trong chat xtc tic ¢ cong thirc (IIa) 1 phenyl
duoc thé bing 1, 2 hodc 3 nhém C;-Cgalkoxy, va R’ 1 hydro hodc metoxy. Theo mot

60



48609 | 61/214

phuong 4n khic, R 14 phenyl duoc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hoic
isopropoxy, va R’ 1a hydro hodc metoxy. Theo mét phuong 4n khéc, R 1a phenyl dugce thé
vbﬁng 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 12 metoxy va W 1a vinyl. Theo
mot phuong an khac nita, R 13 phenyl duoc thé bang 1, 2 hodc 3 nhém metoxy, etoxy
hoic isopropoxy, R’ 13 hydro, va W 1a vinyl. Theo mét phuong an khéc, R 1a phenyl dugc
thé bang 1, 2 hoic 3 nhdm metoxy, etoxy hoic isopropoxy, R’ 12 metoxy va W 1a etyl.
Theo mot phuong 4n khéc nita, R 13 phenyl duge thé bang 1, 2 hodc 3 nhém metoxy hoic
etoxy, R’ 12 hydro va W 1a etyl.

Theo mét phuong an khac cua quy trinh didu ché hop chét c6 cong thuc IA duogc
1am gidu v& mit ddng phan dbi anh (S), R trong chat xdic tac c¢6 cong thic (I1a) 12 phenyl
doéc 1ap duge thé & céc vi tri 3, 4 va 5 bing metoxy, etoxy hodc isopropoxy; R’ 12 metoxy
va W 1a vinyl. Theo m6t phuong an khéc, R 1a phenyl doc 14p dugc thé & cac vitri 3, 4 va
5 bing metoxy, etoxy hoic isopropoxy; R’ 14 hydro va W 1a Viﬁyl. Theo mot phuong an
khéac, R 13 phenyl ddc 1dp dugc thd & cac vitri 3,4 va s béng metoxy, etoxy hodc
isopropoxy; R’ 12 metoxy va W 1a etyl. Theo mdt phuong 4n khic, R 1a phenyl doc 1ap
duoc thé & cac vi trf 3, 4 va 5 bing metoxy, etoxy hodc isopropoxy; R’ 1a hydro va W 1a

etyl.

Theo mot phuong 4n khac nira cta quy trinh didu ché hop chét c¢6 cong thirc IA
duoc 1am gidu v& mit ddng phan déi anh (S), R trong chit xtc tic ¢ cong thuc (I1la) 1a
phenyl duoc thé bing 1, 2 hodc 3 nhém benzyloxy, va R’ 1a hydro hogc metoxy. Theo
mdt phuong 4n khac, R 1a phenyl dugc thé bing 1, 2 hodc 3 nhém benzyloxy, R’ 1a
metoxy va W 13 vinyl. Theo mot phuwong 4n khac nira, R 14 phenyl dugc thé bang 1, 2
hodc 3 benzyloxy, R’ 1a hydro, va W la vinyl. Theo mét phuong 4n khac, R 1a phenyl
duge thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 12 metoxy va W 12 etyl. Theo mét phuong
4n khac nira, R 12 phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, R’ 12 hydro va W 12
etyl.

Theo mot phuong 4n khac cia quy trinh diéu ché hop chét ¢6 cong thirc IA dugc
1am gidu v& mat ddng phan dbi anh (S), R trong chit xtc tac c6 cong thue (Illa) 1a 3,4,5-
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tris(benzyloxy)phenyl; R’ 13 metoxy va W 1a vinyl. Theo mot phuong én khac, R 1a 3,4,5-
tris(benzyloxy)phenyl; R’ 13 hydro, va W la vinyl. Theo mot phuong an khéc nira, R 1a
3,4,5-tris(benzyloxy)phenyl; R’ 1a metoxy va W 1a etyl. Theo mot phuong 4n khac nita, R
13 3,4,5-tris(benzyloxy)phenyl; R’ 1 hydro va W 13 etyl.

Theo mot phuong an khac, sang ché d& xuét quy trinh didu ché afoxolan dugc

1am giau v& mit ddng phan ddi anh (S):

0]
F3C/,/ —N ,N |r:l| .

Cl

CF3

(S)-afoxolan

bao gbm viéc cho hop chét cé cong thirc (ITA-1):

@)
CF
F3C () H\)\N/\ 3
H
Cl \ —<

O
CF3

(IIA-1)

phan g v6i hydroxylamin v6i sy ¢6 mét clia nude, dung méi hitu co khong the tron 14n

v6i nudce, bazo va chat xac tc chuyén pha bat ddi ¢6 cong thie ([Ila):
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(ITTa)

trong do, R 1a aryl hodc heteroaryl tuy y duogc thé bé“mg mot hodc nhidu nhém C;-
Cialkoxy hodc aralkoxy, R’ 13 hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X 1a
anion; va tach san phém. Theo mét phuong én dugc wu tién, san phém dugc tach b%mg
cach két tinh. Theo mot phuong 4n duoc uu tién khac, san phim dugc tach bang cach két
tinh tir dung moi thom hozc hdn hgp dung méi chira dung méi thom. Theo mdt phuong
an, san phém dugc két tinh tir toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hodc h(:)n‘hc_rp ctia chiing, hodc hdn hgp dung moéi chira
mot trong sb cac dung méi nay. Theo mdt phuong 4n duge uu tién, san pham dugc két

tinh tir toluen hozc hdn hop dung méi chira toluen.

Theo mdt phuong 4n tdng hop afoxolan dugc lam giau vé mit ddng phan ddi anh
(S), R trong chét xtc tac c6 cong thirc (Illa) 13 aryl hodc heteroaryl duge thé bang mot
hodc nhiéu nhém C;-Cealkoxy. Theo mot phuong 4n khéc, R 12 aryl hodc heteroaryl dugc
thé bing mot hoic nhiéu nhém metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy hodc fert-butoxy. Theo mft phuong an khic, R la aryl hodc

heteroaryl duoc thé bing mot hodc nhiéu nhém benzyloxy.

Theo mdt phuong 4n khéc tong hop afoxolan dugc lam gidu vé mit ddng phan

dbi anh (S), R trong chét xuc tac c6 cong thire (Ila) 13 phenyl duge thé bang 1, 2 hodc 3

nhém C;-Csalkoxy va R’ 13 hydro hodc metoxy. Theo mot phuong an khac, R 1a phenyl
63



48609 64/214

duoc thé bang 1, 2 hodc 3 nhém metoxy hodc etoxy va R’ 1a hydro hodc metoxy. Theo
mot phuong an khéc, R 1a phenyl dugc thé bang 1, 2 hodc 3 nhém metoxy, etoxy hoic
isopropoxy, R’ 12 metoxy va W 1a vinyl. Theo mdt phuong 4n khéc nita, R 1a phenyl dugc
thé bang 1, 2 hoic 3 nhdm metoxy, etoxy hodc isopropoxy, R’ 1a hydro, va W 12 vinyl.
Theo mot phuong an khac, R 14 phenyl dugc thé bang 1, 2 hoic 3 nhém metoxy, etoxy
ho#c isopropoxy, R’ 1a metoxy va W 12 etyl. Theo mét phuong 4n khac nita, R 1a phenyl
duogc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a hydro va W 12 etyl.

Theo mot phuong an khac téng hop afoxolan dugc 1am gidu vé mit ddng phan
dbi anh (S), R trong chét xtc tac c6 cong thire (IIla) 12 phenyl doc 1ap dugce thé & céc vi tri
3, 4 va 5 bing nhém metoxy, etoxy hoic isopropoxy; R’ 12 metoxy va W 1a vinyl. Theo
mdt phuong an khac tdng hop afoxolan dugc 1am giau vé mit dong phan dbi anh (S), R
trong chét xtc tac c6 cong thire (Ia) 1a phenyl doc 1ap duge thé & cac vi tri 3, 4 va 5 bang
nhom metoxy, etoxy hodc isopropoxy; R’ 1a hydro va W 1a vinyl. Theo mét phuong 4n
khac téng hop afoxolan dugc 1am gidu vé mit ddng phan d6i anh (S), R trong chét xtc tac
¢ cong thic (I1la) 12 phenyl doc 1ap duge thd & cac vitri 3,4 va s bf‘mg nhém metoxy,
etoxy hodc isopropoxy; R’ 1a metoxy va W 1a etyl. Theo mot phuong 4n khéac tdng hop
afoxolan dugc 1am gidu v& mat ddng phan ddi anh (S), R trong chét xtc tac c6 cong thirc
(Illa) 14 phenyl doc 14p dugc thé & cac vi tri 3,4 va 5 bing nhém metoxy, etoxy hoic

isopropoxy; R’ 1 hydro va W 1a etyl.

Theo mot phuong 4n khac nita tong hop afoxolan dugc lam giau vé mat dong
phan ddi anh (S), R trong chét xtic téc c6 cong thire (I11a) 1a phenyl dugc thé bang 1, 2
hodc 3 nhém benzyloxy va R’ 13 hydro hoic metoxy. Theo mot phuong &n khéc, R 1a
phenyl dwoc thé bing 1, 2 hodc 3 nhém benzyloxy, R’ 12 metoxy va W 1a vinyl. Theo mot
phuong an khéc nita, R 1a phenyl duoc thé béng 1, 2 hoac 3 benzyloxy, R’ 1a hydro, va W
la vinyl. Theo m{t phuong an khac, R 1a phenyl duoc thé bang 1, 2 hodc 3 nhém
benzyloxy, R’ 1a metoxy va W 1a etyl. Theo mdt phuong &n khéc nita, R 1a phenyl duoc
thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 13 hydro va W 12 etyl.
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Theo mdt phuong 4n khac téng hop afoxolan duge lam giau vé mit déng phan
dbi anh (S), R trong chét xuc tac c6 cong thic (I1la) 1a 3,4,5-tris(benzyloxy)phenyl; R’ 1a
metoxy va W 1a vinyl. Theo mét phuong 4n khac tdng hop afoxolan dugc 1am gidu vé mit
ddng phan dbi anh (S), R trong chit xic tic c6 cong thuc ([la) 1a 3,4,5-
tris(benzyloxy)phenyl; R’ 14 hydro, va W 1a vinyl. Theo mét phuong an khac tdng hop
afoxolan duoc 1am gidu vé mit dong phan dbi anh (S), R trong chét xtc tic c6 cong thirc
(IMa) 13 3,4,5-tris(benzyloxy)phenyl; R’ 1a metoxy va W la etyl. Theo m¢t phuong én
khac tdng hop afoxolan dugc 1am gidu vé mit ddng phan dbi anh (), R trong chit xtc tac

c6 cong thuc (1Ia) 1a 3,4,5-tris(benzyloxy)phenyl; R’ 12 hydro va W 1a etyl.

Theo mét phuong 4n khéc, sang ché @& xuht quy trinh didu ché hop chét

isoxazolin ¢6 céng thirc IB dugc lam giau vé mit ddng phan ddi anh (S):

o)

/TCF4
N

H

ZT

(8)-1B

trong d6 mdi X', X* va X’ doc lap 12 H, clo, flo hogc CFs;

bao gdm viée cho hop chét cé cong thirc (IIB):
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0]
CF
F3C 0] H\)‘\N/\ 3
— H

(@]
X2 CH3

(IIB)

trong do X! X% va X3 14 H, clo, flo hoic CFj, phan Ung véi hydroxylamin véi sy ¢ mit
clia nude, dung moi hiru co khong thé tron 13n véi nude, bazo va chat xtc tc chuyén pha

bét dbi c6 cong thic (I1Ta):

(ITTa)

trong do, R 1a aryl hodc heteroaryl tuy y dugc thé bing mdt hoic nhiéu nhém C;-
Csalkoxy, amino, C;-C;-alkylamino, C;-C; dialkylamino hodc aralkoxy, R’ 1a hydro hodc
C,-Csalkoxy, W 14 etyl hodc vinyl va X la anion; va tach san pham. Theo mot phuong 4n
duoc uu tién, san phém duoc tach béng cach két tinh. Theo mét phuong 4n dugc wu tién
khéc, san phim duoc tach bing cach két tinh tir dung m6i thom hodc hén hop dung moéi
chtra dung mdéi thom. Theo mét phuong én, san phdm dugc két tinh tir toluen, etylbenzen,

xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc mesitylen, hodc hon hop cuia
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ching, hoic hon hop dung méi chira mot trong sb cac dung moi nay. Theo mot phuong 4n

dugc vu tién, san phdm dugc két tinh tir toluen hodc hdon hop dung moi chira toluen.

Theo mét phuong 4n ciia quy trinh diéu ché hop chit c6 cong thice (S)-IB, R trong
chit xuc tac c6 cong thic (Illa) 12 aryl hodc heteroaryl dugc thé bing mot hoic nhidu
nhém C;-Cgalkoxy. Theo mot phuong 4n khic, R 14 aryl hoic heteroaryl dugc thé bang
mot hodc nhiéu nhém metoxy, etoxy, n-propoxy, iSopropoxy, n-butoxy, isobutoxy, sec-
butoxy hodc fert-butoxy. Theo mot phuong an khéac, R 1a aryl hodc heteroaryl dugc thé

bing mot hodc nhidu nhém benzyloxy.

Theo mét phuong an khac cia quy trinh didu ché hop chét ¢6 cong thire (S)-IB, R
trong chét xuc tac c6 cong thuc (IIa) 1a phenyl duge thé bang 1, 2 hodc 3 nhém C;-
Cealkoxy, va R’ 12 hydro hodc metoxy. Theo mdt phuong 4n khac, R 1a phenyl dugc thé
bang 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, va R’ 13 hydro hodc metoxy, va
R’ 13 hydro hodc metoxy. Theo mdt phuong an khéc, R 1a phenyl dugc thé bang 1, 2 hoic
3 nhém metoxy, etoxy hodc isopropoxy, R’ 13 metoxy va W 1a vinyl. Theo mdt phuong an
khac nita, R 1a phenyl dugc thé bing 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy,
R’ 13 hydro, va W 1a vinyl. Theo mdt phuong an khac, R 1a phenyl dugc thé bang 1, 2
hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a metoxy va W la etyl. Theo mot
phuong an khac nita, R 13 phenyl dugc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc
isopropoxy, R’ 12 hydro va W 1a etyl. Theo mot phuong én khac d& didu ché hop chit ¢6
cong thuc (5)-1B, R trong chét xuc tac c6 cong thirc (1Ila) 1a phenyl ddc 1ap dugc thé &
cac vi tri 3, 4 va 5 bang nhom metoxy, etoxy hodc isopropoxy; R’ 1a metoxy hodc hydro;

va W 1a vinyl hodc etyl.

Theo mdt phuong &n khac nita cia quy trinh didu ché hop chét c6 cong thic (S)-

IB, R trong chét xuc tac c6 cong thirc (ITla) 12 phenyl dugc thé bang 1, 2 hoic 3 nhém

benzyloxy, va R’ 1a hydro hodc metoxy. Theo mdt phuong 4n khac, R 1a phenyl dugc thé

bang 1, 2 hodic 3 nhém benzyloxy, R’ 12 metoxy va W 1a vinyl. Theo mét phuong 4n khac

nira, R 12 phenyl duoc thé bang 1, 2 hoic 3 benzyloxy, R’ 13 hydro, va W 1a vinyl. Theo

mot phuong an khac, R 1a phenyl dugc thé ’béng 1, 2 hodc 3 nhém benzyloxy, R’ 1a
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metoxy va W 12 etyl. Theo mdt phuong 4n khéc nita, R 1a phenyl dugc thé bang 1, 2 hoic
3 nhém benzyloxy, R’ 14 hydro va W 1a etyl. Theo m¢t phuong 4n khac dé diéu ché hop
chit c6 cong thuc (S)-IB, R trong chit xic tic c6 cong thuc (Illa) 1a 3,4,5-
tris(benzyloxy)phenyl; R’ 1a metoxy hodc hydro; va W 1a vinyl hoac etyl.

Theo mot phuong &n khéc, sang ché dé xuét quy trinh diéu ché fluralan dugc lam

0
\)\ /\CFS
H N
N H

gidu v& mit ddng phan dbi anh (S):

CHs

Cl

(S)-tluralan
bao gdm viéc cho hop chét c6 cong thuc (IIB):

o)

CF
F3C (@) H\)\N/\ 3
H

Cl \
CHj
Cl
(I1B-1)

phan tng v6i hydroxylamin v6i sy ¢6 mit cia nude, dung méi hitu co khong thé tron 14n

v&i nude, bazo va chit xtc tac chuyén pha bét d6i c6 cong thirc (I1la):
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(I1la)

trong d6, R 1a aryl hodc heteroaryl tuy y dugc thé béng mdt hodc nhiéu nhém C;-
Csalkoxy hodc aralkoxy, R’ 1a hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X 1a
anion; va tach san phém. Theo mdt phuong én duge vu tién, san phém dugc tach b‘éng
cach két tinh. Theo mdt phuong &n dugc uu tién khéc, san phém duogc tach b“é‘mg cach két
tinh tir dung moi thom hozdc hdn hgp dung mdi chia dung moi thom. Theo mét phuong
an, san phém dugc két tinh tir toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hodc hdn hop ctia chiing, hodc hén hop dung méi chira
mdt trong sb cac dung mdi nay. Theo mdt phuong an dugc uu tién, san pham duoc két

tinh tir toluen hozic hén hgp dung méi chira toluen.

Theo mdt phuong an tbng hop fluralan dugc 1am gidu vé mat dong phan d6i anh
(S), R trong chét xic tac c6 cong thuc (Illa) 12 aryl hodc heteroaryl dugc thé bang mot
hodc nhiéu nhém C;-Cealkoxy. Theo mot phuong an khéc, R 1a aryl hodc heteroaryl dugc
thé béng moOt hodc nhidu nhém metoxy, etoxy, n-propoxy, iSOpropoxy, n-butoxy,
isobutoxy, sec-butoxy hodc tert-butoxy. Theo mdt phuong an khic, R 1a aryl hodc

heteroaryl dugc thé béng mdt hoac nhiéu nhém benzyloxy.

Theo m¢t phuong &n khac cia quy trinh didu ché fluralan duoc 1am gidu vé mit

ddng phan déi anh (S), R trong chét xdc tac c¢6 cong thire (1) 1a phenyl dugc thé bing 1,

2 hoic 3 nhom C;-Cgalkoxy. Theo mdt phuong an khéc, R 1a phenyl duge thé béng 1,2
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hodc 3 nhém metoxy, etoxy hodc isopropoxy, va R’ 1a hydro hodc metoxy. Theo mot
phuong 4n khéac, R 13 phenyl dugc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc
isopropoxy, R’ 12 metoxy va W 12 vinyl. Theo mdt phuong én khéc nita, R 1a phenyl dugc
thé b'?mg 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a hydro, va W 1a vinyl.
Theo mot phuong an khac, R 13 phenyl dugce thé bang 1, 2 hodc 3 nhém metoxy, etoxy
hoic isopropoxy, R’ 12 metoxy va W 13 etyl. Theo m¢t phuong 4n khéc nira, R 1a phenyl

duge thé bing 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 12 hydro va W 1a etyl.

Theo mét phuong 4n khac téng hop fluralan duoc lam gidu v& mit ddng phan ddi
anh (S), R trong chét xtc téc c6 cong thic (ITa) 1a phenyl doc 18p dugc thé & cac vi tri 3,
4 va 5 bang nhém metoxy, etoxy hodc isopropoxy; R’ 1a metoxy va W 1a vinyl. Theo mot
phuong an khac tbng hop fluralan dugc 1am giau vé mit ddng phén ddi anh (S), R trong
chat xtic téc ¢6 cong thie (ITla) 1a phenyl doc 1ap dugc thé & cac vi tri 3, 4 va 5 bing
nhém metoxy, etoxy hodc isopropoxy; R’ 1a hydro va W 1a vinyl. Theo mét phuong an
khéc tdng hop fluralan dugc 1am gidu v& mit ddng phan déi anh (S), R trong chét xdc téc
c6 cong thuc (1ITa) 1a phenyl doc 1ap dugce thé & cac vi tri 3, 4 va 5 bing nhém metoxy,
etoxy hodc isopropoxy; R’ 12 metoxy va W 1a etyl. Theo mdt phuong an khac téng hop
fluralan duoc lam gidu vé& miat dong phan déi anh (S), R trong chit xic tac c6 cong thic
(IlTa) 1a phenyl doc 14p dugc thé & cac vi tri 3, 4 va 5 bing nhém metoxy, etoxy hodc

isopropoxy; R’ 12 hydro va W 1a etyl.

Theo mot phuong an khéac nira tdng hop fluralan du"c_rc 1am gidu vé mit déng phan
dbi anh (S), R 1a phenyl dugc thé bang 1, 2 hodc 3 nhém benzyloxy, va R’ 1a hydro hodc
metoxy. Theo mdt phuong an khéac, R 1a phenyl duoc thé bang 1, 2 hoic 3 nhém
benzyloxy, R’ 1a metoxy va W 1 vinyl. Theo mét phuong én khéc nita, R 1a phenyl dugc
thé bang 1, 2 hoic 3 benzyloxy, R’ 12 hydro, va W 1a vinyl. Theo mot phuong an khac, R
1a phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, R’ 12 metoxy va W 1a etyl. Theo
mdt phuong an khéc nita, R 13 phenyl dugc thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 1a
hydro va W 1a etyl.
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Theo mdt phuong &n khac tdng hop fluralan dugc 1am giau vé mit ddng phan dbi

anh (S), R trong chét xuac tac ¢ cong thire (Ila) 13 3,4,5-tris(benzyloxy)phenyl; R’ 1a

metoxy va W 1 vinyl. Theo mdt phuong 4n khac tdng hop fluralan dugc 1am giau vé mit

ddng phan dbdi anh (S), R trong chdt xuc tdc c6 cong thic (Ila) 1a 3.4.5-

tris(benzyloxy)phenyl; R’ 1 hydro, va W 1a vinyl. Theo mdt phuong an khac tong hop

fluralan duoc 1am gidu v& mat dong phan déi anh (S), R trong chét xtic tc c¢6 cong thic

(Illa) 13 3,4,5-tris(benzyloxy)phenyl; R’ 12 metoxy va W Ia etyl. Theo mot phuong &n

khéc tdng hop fluralan dugc 1am giau v& mit ddng phan dbi anh (S), R trong chét xuc tac

c6 cong thic (Il1a) 1a 3,4,5-tris(benzyloxy)phenyl; R’ 1a hydro va W la etyl.

Theo mot phuong 4n khéc, séng ché d& xudt quy trinh didu ché hop chét

isoxazolin ¢6 cong thirc IC, trong do mdi X', X% va X3 doc 1ap 1a H, clo, flo hodc CF;, ma

duoc 1am gidu v& mit ddng phan di anh (S):

O
1/°
S\
N
CH,
N
O
S-1C
bao gdm viéc cho hop chét c6 cong thic (IIC):
CF O
3 0] H o)
x! S/
AN AN
CHs,
N
X2 0
X3 0O
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(IIC)

trong do6 X! X% va X3 1a H, clo, flo hoic CFs;, phan g v6i hydroxylamin véi sy cé mat
ctia nude, dung mdi hiru co khong thé tron 14n véi nude, bazo va chat xuc tac chuyén pha

bét dbi c6 cong thic (ITa):

(Illa)

trong d6, R 1a aryl hodc heteroaryl tuy y duoc thé béng mot hodc nhidu nhém C;-
Csalkoxy hodc aralkoxy, R’ 13 hydro hodc C;-Csalkoxy, W 14 etyl hodc vinyl va X 13
anion; va tach san pham. Theo mot phuong 4n dugc uu tién, san phidm dugc tach bang
cich két tinh. Theo mot phuong an dugce uu tién khac, san phém duoc tach bé‘mg cach két
tinh tir dung méi thom hodc hdn hgp dung moi chira dung mdi thom. Theo mét phuong
an, san phém duoc két tinh tr toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hodc hdn hop cta chiing, hoic hdn hgp dung moi chira
moét trong sb cac dung mdi ndy. Theo mot phuong 4n duge uu tién, san phdm dugc két

tinh tir toluen hodc hdn hgp dung méi chira toluen.

Theo mot phuong 4n cia quy trinh diéu ché hop chét c6 cong thic (S)-IC, R trong
chit xtc tac c6 cong thic (Ila) 13 aryl hodc heteroaryl dugc thé bing mot hodc nhiéu
nhém C;-Cgalkoxy. Theo mot phuong 4n khac, R 1a aryl hodc heteroaryl duoc thé bang

mot hodc nhidu nhém metoxy, etoxy, n-propoxy, iSOpropoxy, n-butoxy, isobutoxy, sec-
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butoxy hodc rert-butoxy. Theo mot phuong an khéc, R 1a aryl hodc heteroaryl duoc thé

bing mot hodc nhidu nhém benzyloxy.

Theo mot phuong an khac ctuia quy trinh diéu ché hop chét cé cong thirc (S)-IC, R
trong chét xic tac c6 cong thirc ([ITa) 13 phenyl dugc thé bang 1, 2 hoic 3 nhém C;-
Cg¢alkoxy. Theo mét phuong an khac, R 14 phenyl duoc thé bang 1, 2 hoic 3 nhém
metoxy, etoxy hodc isopropoxy, va R’ 1a hydro hodc metoxy. Theo mdt phuong 4n khic,
R 12 phenyl duoc thé bing 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a
metoxy va W 1a vinyl. Theo mét phuong an khac nita, R 1a phenyl dugc thé bang 1, 2
hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a hydro, va W 1a vinyl. Theo mét
phuong én khac, R 1a phenyl dugc thé bang 1, 2 hoic 3 nhdm metoxy , etoxy hoic
isopropoxy, R’ 12 metoxy va W 1a etyl. Theo mot phuong 4n khac nita, R 1a phenyl duoc
thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1 hydro va W 1 etyl. Theo
phuong 4n khac dé diéu ché hop chat c6 cong thire (S)-IC, R trong chét xtc tac ¢ cong
thtrc (I1la) 12 phenyl doc 14p duoc thé & cac vi tri 3, 4 va 5 bing nhém metoxy, etoxy hodc

isopropoxy; R’ 1a metoxy hodc hydro; va W 13 vinyl hodc etyl.

Theo mot phuong an khac nita, R 1a phenyl duogc thé bang 1, 2 hodc 3 nhém
benzyloxy, va R’ 13 hydro hodc metoxy. Theo mt phuong an khéc, R 1a phenyl duoc thé
bing 1, 2 hodc 3 nhém benzyloxy, R’ 1a metoxy va W 12 vinyl. Theo mét phuong an khac
nita, R 13 phenyl dugc thé bang 1, 2 hoic 3 benzyloxy, R’ 13 hydro, va W 1a vinyl. Theo
mdt phuong 4n khéc, R 13 phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, R’ 1a
metoxy va W 13 etyl. Theo mdt phuong an khéc nita, R 1a phenyl duogc thé bang 1, 2 hoic
3 nhém benzyloxy, R’ 12 hydro va W 13 etyl. Theo mét phuong n khéc ¢ diéu ché hop
chdt c6 cong thic (S)-IC, R trong chit xic tic c6 cong thuc (Illa) 1a 3,4,5-
tris(benzyloxy)phenyl; R’ 1a metoxy hodc hydro; va W 1a vinyl hodc etyl.

Theo mdt phuong 4n khéc, sang ché d& xuét quy trinh diéu ché sarolan:
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bao gdm viéc cho hop chit cé cong thire (IIC-1):
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(IIC-1)

74/214

phan tng vé6i hydroxylamin v&i sy ¢6 mit clia nude, bazo va chat xuc tac chuyén pha bat

d6i c6 cong thirc (1la):

(IlIa)
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trong d6, R 12 aryl hodc heteroaryl tuy y dugc thé b%‘mg mdt hodc nhiéu nhém C;-
Csalkoxy hodc aralkoxy, R’ 12 hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X 1a
anion; va tach san phim. Theo mot phuong 4n dugc uu tién, sén pham dugc tach bing
cach két tinh. Theo mot phuong 4n duoc uu tién khac, san phdm dugc tach bang cach két
tinh tir dung moi thom hozc hdn hgp dung mdi chira dung méi thom. Theo mt phuong
an, san phém duoc két tinh tr toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hoic hdn hop cia ching, hoic hdn hgp dung méi chira
mot trong sb cac dung moi nay. Theo mot phuong an dugc uu tién, sén phim duoc két

tinh tir toluen hozic hén hop dung moéi chira toluen.

Theo mdt phuong 4n téng hop sarolan, R trong chét xtc tac c6 cong thirc (I1Ta) 13
aryl hodc heteroaryl dugc thé bz‘“mg mot hodc nhiéu nhém C;-Cgalkoxy. Theo mot phuong
an khac, R 1a aryl hodc heteroaryl dugc thé bang mdt hoic nhiéu nhém metoxy, etoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy hodc fert-butoxy. Theo mot
phuong an khac, R 1a aryl hodc heteroaryl dugc thé bang mo6t hoic nhidu nhém

benzyloxy.

Theo mot phuong én khic, R 1a phenyl dugc thé bang 1, 2 hoic 3 nhém C;-
Cealkoxy, va R’ 1a hydro hoic metoxy. Theo m¢t phuong an khéc, R 1a phenyl dugc thé
béng 1, 2 ho#c 3 nhém metoxy, etoxy hodc isopropoxy, va R’ 1a hydro hodc metoxy. Theo
mdt phuong 4n khéc, R 13 phenyl dugc thé bang 1, 2 hodc 3 nhém metoxy, etoxy hoic
isopropoxy, R’ 1a metoxy va W 1a vinyl. Theo mdt phuong 4n khéc nita, R 1a phenyl dugc
thé bang 1, 2 hodc 3 nhém metoxy, etoxy hoic isopropoxy, R’ 13 hydro, va W 14 vinyl.
Theo mot phuong 4n khéc, R 13 phenyl duge thé bang 1, 2 hodc 3 nhém metoxy, etoxy
hoic isopropoxy, R’ 13 metoxy va W 1a etyl. Theo mot phuong 4n khic nita, R 1a phenyl
dugc thé bang 1, 2 hodc 3 nhém metoxy, etoxy hoic isopropoxy, R’ 12 hydro va W 13 etyl.

Theo mot phuong 4n khac téng hop sarolan, R trong chit xic tac c6 cong thic
(Illa) 13 phenyl doc 1ap duoc thé & cac vi tri 3, 4 va 5 bang nhém metoxy, etoxy hodc
isopropoxy; R’ 12 metoxy va W 1a vinyl. Theo mét phuong 4n khac tdng hop sarolan, R
trong chit xtc tac cé cong thirc (I11a) 12 phenyl doc 1ap dugc thé & cac vi tri 3, 4 va 5 bing
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nhém metoxy, etoxy hodc isopropoxy; R’ 14 hydro va W 13 vinyl. Theo mdt phuong 4n
khéc tong hop sarolan, R trong chét xtic tic ¢6 cong thire (I1a) 12 phenyl ddc 14p duge thé
& cac vi tri 3, 4 va 5 bang nhém metoxy, etoxy hodc isopropoxy; R’ 1a metoxy va W 1a
etyl. Theo mot phuong 4n khac tdng hop sarolan, R trong chét xtc tac c6 cong thire (I1la)
1a phenyl doc 1ap dugc thé & cac vi trf 3, 4 va 5 bing nhém metoxy, etoxy hodc

isopropoxy; R’ 1a hydro va W 1a etyl.

Theo mo6t phuong &n khéac nira tbng hop sarolan, R trong chét xtc tac cb cong
thirc (II1a) 1a phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, va R’ 13 hydro hodc
metoxy. Theo m¢t phuong én khac, R 1a phenyl dugc thé bang 1, 2 hoic 3 nhém
benzyloxy, R’ 12 metoxy va W 12 vinyl. Theo mét phuong 4n khéc nita, R 1a phenyl duge
thé bang 1, 2 ho#c 3 benzyloxy, R’ 1a hydro, va W 13 vinyl. Thee mdt phuong an khac, R
13 phenyl duoc thé bing 1, 2 hodic 3 nhém benzyloxy, R’ 1a metoxy va W 1a etyl. Theo
mot phuong an khac nira, R 13 phenyl duge thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 12
hydro va W 1a etyl.

Theo mot phuong 4n khéac tong hop sarolan, R trong chét xuc tac c6 cong thirc
(IlTa) 13 3,4,5-tris(benzyloxy)phenyl; R’ 12 metoxy va W la vinyl. Theo mt phuong an
khac téng hop sarolan, R trong chit xuc tic c6 cong thic (Ila) 1a 3,4,5-
tris(benzyloxy)phenyl; R’ 1a hydro, va W 1a vinyl. Theo mdt phuong an khac tdng hop
sarolan, R trong chit xtc tac ¢6 cong thic (IIla) 1a 3,4,5-tris(benzyloxy)phenyl; R’ 1a
metoxy va W 1a etyl. Theo m¢t phuong an khac tdng hop sarolan, R trong chét xuc tac ¢6

cong thic (I1a) 1 3,4,5-tris(benzyloxy)phenyl; R’ 1a hydro va W la etyl.

Theo mdt phuong én khac, sang ché d& xudt quy trinh didu ché hop chét
isoxazolin ¢6 codng thic ID, trong do mdi X!, X* va X° doc 1ap 1a H, clo, flo hodc CF;, ma

duoc 1am gidu v& mit ddng phan ddi anh (S):
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H
_N CF
~_" 3
O
(S)-ID
bao gdm vide cho hop chat c6 cong thirc (IID):
CF; o
1 O
X \ X M s ’
N CF;
~_— 3
~ W dh
XZ
o
x3 CH,

(IID)

I 1 2 3 - ” e re . re r w
trong d6 X', X" va X 1aH, clo, flo hodc CF3, phan Gng vdi hydroxylamin v6i sy ¢6 mét
ctia nuée, dung méi hitu co khong thé tron 1an v6i nude, bazo va chat xic tic chuyén pha

bét dbi co cong thie (I11a):
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(Illa)

trong do, R 1a aryl hodc heteroaryl tuy y duoc thé bing mot hodc nhidu nhém C;-
Csalkoxy hoic aralkoxy, R’ 1a hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X 1a
anion; va tach san phidm. Theo mot phuong 4n dugc uu tién, sdn phim dugc tich bing
cach két tinh. Theo mot phuong 4n duogc uu tién khac, san phim dugc tach bang cach két
tinh tir dung moi thom ho#ic hdn hgp dung mdi chira dung méi thom. Theo mot phuong
an, san phém dugc két tinh tr toluen, etylbenzen, xylen, clobenzen, o-diclobenzen, -
flobenzen, anisol hodc mesitylen, hodc hdn hop cuia ching, hodc hdn hop dung moi chira
mot trong sb cic dung moi ndy. Theo mdt phuong 4n duge uu tién, san phdm duoc két

tinh tir toluen hozic hdn hop dung méi chira toluen.

Theo mdt phuong 4n cta quy trinh diéu ché hop chét c6 cong thic (S)-ID, R
trong chét xtc tac c6 cong thirc (Illa) 12 aryl hodc heteroaryl duoc thé bang mot hodc
nhiéu nhém C;-Cealkoxy. Theo mdt phuong 4n khac, R 13 aryl hodc heteroaryl dugc thé
bang mét hodc nhiéu nhém metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy hoic tert-butoxy. Theo mdt phuong 4n khéac, R 1a aryl hodc heteroaryl dugc

thé bang m6t hodc nhiéu nhém benzyloxy.

Theo mot phuong an khac, R 1a phenyl duogc thé bang 1, 2 hoic 3 nhém C;-
Cgalkoxy, va R’ 13 hydro hodc metoxy. Theo mdt phuong an khéac, R 1a phenyi duoc thé
bang 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, va R’ 1a hydro hodc metoxy. Theo
mot phuong an khac, R 1a phenyl duoc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc
isopropoxy, R’ 12 metoxy va W 1a vinyl. Theo mét phuong 4n khdc nita, R 1a phenyl dugc
thé bang 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a hydro, va W 1a vinyl.
Theo mdt phuong an khac, R 1a phenyl dugc thé bang 1, 2 hodc 3 nhém metoxy, etoxy
hoic isopropoxy, R’ 12 metoxy va W 1a etyl. Theo m¢t phuong 4n khéc nita, R 1a phenyl
duoc thé bang 1, 2 hodc 3 nhém metoxy, etoxy hoic isopropoxy, R’ 1a hydro va W 1a etyl.
Theo mét phuong 4n khac dé didu ché hop chét ¢6 cong thirc (S)-ID, R trong chét xdc tac
¢6 cong thirc (ITa) 13 phenyl doc 14p dugc thé & cic vi tri 3, 4 va S bang nhém metoxy,
etoxy hodc isopropoxy; R’ 1& metoxy hodc hydro; va W 1a vinyl hodc etyl.
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Theo mdt phuong 4n khéc nita cta quy trinh didu ché hop chét ¢6 cong thic ID
dugc 1am giau v& mit ddng phan ddi anh (S), R trong chét xuc tac co cong thirc (Ila) 1a
phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, va R’ 13 hydro hodc metoxy. Theo
mdt phuong 4n khac, R 1a phenyl duoc thé béng 1, 2 hodc 3 nhom benzyloxy, R’ 1a
metoxy va W 1a vinyl. Theo mét phuong an khéc nira, R 1a phenyl duoc thé bang 1, 2
ho#ic 3 benzyloxy, R’ 13 hydro, va W 1a vinyl. Theo mét phuong 4n khic, R 1a phenyl
duoc thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 12 metoxy va W 1a etyl. Theo mét phuong
4n khéc nita, R 12 phenyl duoc thé bing 1, 2 hodc 3 nhém benzyloxy, R’ 12 hydro va W 1a
etyl. Theo m¢{t phuong an khac dé didu ché hop chit cd cong thnic (S)-ID, R trong chét
xuc tac c¢o cong thirc (I11a) 1a 3,4,5-tris(benzyloxy)phenyl; R” 1a metoxy hodc hydro; va W

12 vinyl hodc etyl.

Theo mét phuong 4n khac, sang ché dé xuit quy trinh didu ché lotilan:

FiCs,

Lotilan

bao gdm viéc cho hop chat c6 cong thirc (ITD-1):

CF;
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phan ng v6i hydroxylamin véi sy ¢6 mit ctia nuée, dung moi hitu co khong thé tron 1an

v&i nudc, bazo va chit xtc tac chuyén pha bét di ¢6 cong thirc ([ila):

(Il1a)

trong do, R 1a aryl hodc heteroaryl tuy y duogc thé bing mot hodc nhidu nhém C;-
Csalkoxy hoic aralkoxy, R’ 14 hydro hoic C;-Csalkoxy, W l1a etyl hodc vinyl va X 1a
anion; va tach san phdm. Theo mdt phuong 4n duge uu tién, san phim duoc tach bing
cach két tinh. Theo mot phuong 4n dugc uu tién khéc, san phim duoc tach bang cach két
tinh tir dung moi thom hoic hdn hop dung méi chira dung méi thom. Theo mdt phuong
an, san phém duoc két ﬁnh tr toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hoac mesitylen, hodc hdn hop ctia ching, hodc hdn hop dung moi chira
mot trong sd cac dung mdi nay. Theo mdt phuong an dugc vu tién, sin phim duoc két

tinh tir toluen hodc hdn hop dung mdi chira toluen.

Theo mot phuong an cta quy trinh diu ché lotilan, R trong chét xic tac ¢ cong
thirc (IITa) 12 aryl hodc heteroaryl dugc thé béng mot hodc nhiéu nhém C;-Cealkoxy. Theo
mdt phuong an khéc, R 1a aryl hodc heteroaryl dugc thé bang mot hoic nhidu nhém
metoxy, etoxy, n-propoxy, iSopropoxy, n-butoxy, isobutoxy, sec-butoxy hodc terz-butoxy.
Theo mot phuong an khac, R 1a aryl hodc heteroaryl dugc thé bé‘mg mdt hodc nhiéu nhém

benzyloxy.
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Theo mot phuong 4n khac cta quy trinh didu ché lotilan, R trong chat xtc tic c6
cong thire (II1a) 1a phenyl dugce thé béng 1, 2 hodc 3 nhdém C;-Cgalkoxy, va R’ 1a hydro
hodc metoxy. Theo mdt phuong an khac, R 1a phenyl duoc thé bang 1, 2 hosc 3 nhém
metoxy, etoxy hodc isopropoxy, va R’ 1a hydro hodc metoxy. Theo mdt phuong an khac,
R 1a phenyl dugc thé bing 1, 2 hojc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a
metoxy vd W 1a vinyl. Theo mdt phuong an khac nira, R 1a phenyl dugc thé bang 1, 2
hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a hydro, va W la vinyl. Theo mét
phuong én khéc, R 1a phenyl duoc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc
| isopropoxy, R’ 1a metoxy v W 12 etyl. Theo mdt phuong 4n khéc ntra, R 14 phenyl duge

thé bang 1, 2 hodc 3 nhdm metoxy, etoxy hodc isopropoxy, R’ 1a hydro va W 1a etyl.

Theo mdt phwong 4n khac tong hop lotilan, R trong chét xtc tac c6 cong thirc
(IITa) 1a phenyl doc 1ap dugc thé & cac vi trf 3, 4 va 5 bing nhém metoxy, etoxy hodc
isopropoxy; R’ 12 metoxy va W 13 vinyl. Theo m¢t phuong 4n khac tdng hop lotilan, R
trong chét xuc tac c6 cong thuc (Illa) 1a phenyl déc lap dugc thé & cac vi tri 3, 4 va 5 bang
phém metoxy, etoxy hodic isopropoxy; R’ 1a hydro va W 1a vinyl. Theo mét phuong an
khac téng hop lotilan, R trong chét xtc tac co cong thire (IIla) 1a phenyl doc lap duoc thé
& cac vi tri 3, 4 va 5 biang nhém metoxy, etoxy hodc isopropoxy; R’ 1a metoxy va W 1a
etyl. Theo mét phuong 4n khac tong hop lotilan, R trong chét xtc tac co cong thire (Ila)
l1a phenyl doc lépvduqc thé & cac vi trf 3, 4 va 5 bé‘mg nhém metoxy, etoxy hodc

isopropoxy; R’ 12 hydro va W 13 etyl.

Theo mot phuong an khac nita cuia quy trinh didu ché lotilan, R trong chit xtc tac
cb cong thuc (I11a) 1a phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, va R’ 13 hydro
hodc metoxy. Theo mot phuong 4n khac, R 12 phenyl dugc thé bang 1, 2 hodc 3 nhém
benzyloxy, R’ 1a metoxy va W 12 vinyl. Theo mét phuong 4n khic nita, R 1a phenyl dugc
thé bang 1, 2 hoic 3 benzyloxy, R’ 1 hydro, va W 1a vinyl. Theo mt phuong an khac, R
1a phenyl dugc thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 1a metoxy va W 1a etyl. Theo
mot phuong an khéac nira, R 13 phenyl dugc thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 1a
hydro va W 1a etyl.
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Theo mot phuong an khac tbng hop lotilan, R trong chit xic tac c6 cong thire
(ITa) 13 3,4,5-tris(benzyloxy)phenyl; R’ 1a metoxy va W la vinyl. Theo mét phuong én
khac tdng hop lotilan, R trong chit xic tic c6 cong thic (Ila) 1a 3.4,5-
tris(benzyloxy)phenyl; R’ 14 hydro, va W 1a vinyl. Theo mét phuong an khac tong hop
lotilan, R trong chét xuc tic c6 cong thic (Ila) 13 3,4,5-tris(benzyloxy)phenyl; R’ 1a
metoxy va W 1a etyl. Theo mét phuong 4n khac tdng hop lotilan, R trong chit xtc tac c6
cong thirc (Illa) 12 3,4,5-tris(benzyloxy)phenyl; R’ 1a hydro va W 1a etyl. Theo mot
phuong an khéc, sdng ché dé xuét quy trinh diéu ché hop chét isoxazolin ¢ cong thirc IE,
trong do mdi Xl, X2vax’ doc lap 1a H, clo, flo hodc CF;, ma dugc lam giau vé mat déng

phan dbi &nh (S):

OH
B/
F3Cinne \
o)
CH,
X1
X2
(S)-IE
bao gdm viée cho hop chat c6 cong thic (ITA):
o)
FsC /OH
B
\ \
o)
X1
HsC
s CHs
X2
X3
(ITE)
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trong do X! X? va X3 12 H, clo, flo hodc CF3, phan Gng véi hydroxylamin voi sy ¢6 mat
cta nuéce, dung moi hitu co khong thé tron 14n v6i nude, bazo va chat xtc tac chuyén pha

bét ddi c6 cong thic (IIla):

(Ilfa)

trong dd6, R 1a aryl hodc heteroaryl tuy y duqc{thé' bang mdt hoic nhiéu nhém C;-

|

! Csalkoxy hodc aralkoxy, R’ 1a hydro hoac C;-Cialkoxy, W 1a etyl hodc vinyl va X 1a

i anion; va tach san phém. Theo mdt phuong an dugc uu tién, san phém duoc tach béng

| cach két tinh. Theo mdt phuong an dugc uu tién khac, san pham dugc tach bang cach két
tinh tr dung mdi thom hozc hén hgp dung mdi chira dung mdi thom. Theo mot phuong
an, san phém duoc két tinh tir toluen, etylbenzen, xylen, clobenzen, o-diclobenzen,
flobenzen, anisol hodc mesitylen, hoac hdn hop cta ching, hodc hon hop dung moi chia
mdt trong sb cac dung mdi nay. Theo mot phuong 4n duge uu tién, san phim dugc két

tinh tlr toluen ho#c hdn hgp dung moi chira toluen.

Theo mot phuong an cia quy trinh didu ché hop chat c¢6 céng thic (S)-IE, R trong
chit xuc tac c6 cong thic (Illa) 13 aryl hodc heteroaryl dugc thé bang modt hodc nhién
nhém C;-Cealkoxy. Theo mot phuong 4n khéc, R 1a aryl ho#c heteroaryl dugc thé béng
mdt hodc nhidu nhém metoxy, etoxy, #-pPropoxy, iSOpropoxy, n-butoxy, isobutoxy, sec-
butoxy hoic fert-butoxy. Theo mot phuong 4n khac, R 1a aryl hodc heteroaryl dugc thé

bing mot hodc nhidu nhém benzyloxy.

2D
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Theo mdt phurong an khac cia quy trinh didu ché hop chét c6 cong thic IE duoc
lam giau vé mit dong phan dbi anh (S), R trong chét xtc tac c6 cong thic (II1a) 12 phenyl
duoc thé bé“mg 1, 2 hodc 3 nhom C;-Cgalkoxy, va R’ 1a hydro hodc metoxy. Theo mot
phuong an khéc, R 1a phenyl duoc thé bang 1, 2 hoic 3 nhém metoxy, etoxy hoic
isopropoxy, va R’ 1a hydro hodc metoxy. Theo mdt phuong 4n khac, R 1a phenyl duogc thé
bing 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 13 metoxy va W 1a vinyl. Theo
mot phuong an khac nita, R 1a phenyl dugce thé bang 1, 2 hodc 3 nhém metoxy , etoxy
ho#c isopropoxy, R’ 13 hydro, va W 1a vinyl. Theo m¢t phuong 4n khac, R 1a phenyl dugc
thé bang 1, 2 hoic 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1& metoxy va W 12 etyl.
Theo mét phuong an khéac ntta, R 1a phenyl duoc thé béng 1, 2 hodc 3 nhém metoxy,
etoxy hodc isopropoxy, R’ 1a hydro va W 1a etyl. Theo m¢t phuong an khac dé diéu ché
hop chét c6 cong thic (S)-IE, R trong chét xuc tac c6 cong thirc (I1a) 1a phenyl doc 14p
duge thé & cac vi tri 3, 4 va 5 bang nhém metoxy, etoxy hodc isopropoxy; R’ 12 metoxy

hodc hydro; va W 1a vinyl hodc etyl.

Theo mot phuong an khac nira cia quy trinh didu ché hop chat c6 cong thic IE
duge lam gidu vé& mat dong phan dbi anh (S), R trong chét xdc tac c6 cong thirc (1a) 13
phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, va R’ 1a hydro hodc metoxy. Theo
mot phuong an khac, R 13 phenyl dugc thé bé'mg 1, 2 hodc 3 nhém benzyloxy, R’ 1a
metoxy va W 13 vinyl. Theo mét phuong an khéc nffa, R 1a phenyl dugc thé bang 1, 2
ho#c 3 benzyloxy, R’ 1a hydro, va W 1a vinyl. Theo m¢t phuong 4n khéc, R 1a phenyl
duge thé bang 1, 2 hodc 3 nhém benzyloxy, R’ 12 metoxy va W 12 etyl. Theo mét phuong
an khac nita, R 1a phenyl dugc thé béng 1, 2 hodc 3 nhém benzyloxy, R’ 1a hydro va W 1a
etyl. Theo mdt phuong 4n khac dé diéu ché hop chét c6 cong thirc (S)-IE, R trong chét
xuc tac ¢6 cong thic (Ila) 1a 3,4,5-tris(benzyloxy)phenyl; R’ 1a metoxy hoac hydro; va W
1a vinyl hodc etyl.

Theo mdt phuong 4n khac, sang ché dé xuit quy trinh didu ché hop chat

isoxazolin ¢6 cong thirc IE-1, ma duoc 1am gidu vé& mit dong phan dbi anh (S):
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(S)-IE-1

bao gdm viéc cho hop chit cé cong thirc (I1A):

0 ——
F3C /OH
B
S\ /e
0O
Cl— /(
H4C
’ CHs
cl’
cl
(IIE-1)

phan Ung v6i hydroxylamin voi sy ¢d mét cia nude, dung moéi hitu co khong thé tron 14n

v&i nudce, bazo va chit xuc tc chuyén pha bat ddi c¢6 cong thirc (IIla):
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(ITTa)

trong d6, R 1a aryl hodc heteroaryl tuy y duoc thé bﬁng mdt hoac nhiéu nhém Ci-
Csalkoxy hoic aralkoxy, W 13 etyl hodc vinyl va X 14 anion; va tach san phdm. Theo mét
phuong 4n dugc uu tién, san pham dugc tach bang cach két tinh. Theo mdt phuong 4n
duogc uu tién khac, san phém duoc tach bé’mg cach két tinh tir dung mdi thom hoic hén
hop dung mdi chira dung moi thom. Theo mot phuong 4n, san phim duoc két tinh tir
toluen, etylbenzen, xylen, clobenzen, o-diclobenzen, flobenzen, anisol hodc mesitylen,
hodc hdn hop cta chiing, hodc hdn hgp dung méi chira mot trong s6 cac dung mdi nay.
Theo mot phuong 4n duoc uu tién, san phim duge két tinh tir toluen hozc hdn hgp dung

mdi chira toluen.

Theo mét phuong &n cia quy trinh diéu ché hop chét c6 cong thic (S)-IE-1, R
trong chat xuic tac cé cong thic (IIla) 1a aryl hodc heteroaryl dugc thé bing mot hoic
nhidu nhém C;-Cealkoxy. Theo mot phuong én khac, R 1a aryl hodc heteroaryl dugc thé
bing mot hodc nhidu nhém metoxy, etoxy, n-propoxy, isSopropoxy, n-butoxy, isobutoxy,
sec-butoxy hodc fert-butoxy. Theo mdt phuong an khac, R 13 aryl hodc heteroaryl dugc

thé bing mot hoic nhidu nhém benzyloxy.

Theo mdt phuong an khéc, R 1a phenyl dugc thé bang 1, 2 hodc 3 nhém C;-
Cealkoxy, va R’ 13 hydro hoc metoxy. Theo mdt phuong 4n khic, R 14 phenyl dugc thé
bing 1, 2 hozc 3 nhém metoxy, etoxy hodc isopropoxy, va R’ 1a hydro hodc metoxy. Theo
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mdt phuong an khéc, R 1a phenyl duoc thé bang 1, 2 hodc 3 nhdém metoxy, etoxy hoic
isopropoxy, R’ 12 metoxy va W 1a vinyl. Theo mot phuong 4n khac nita, R 1a phenyl dugc
thé bang 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1 hydro, va W 13 vinyl.
Theo mot phuong 4n khac, R 14 phenyl dugc thé biang 1, 2 hodc 3 nhém metoxy, etoxy
hoi#c isopropoxy, R’ 12 metoxy va W 1a etyl. Theo m¢t phuong 4n khac nita, R 1a phenyl

dugc thé bang 1, 2 hodc 3 nhém metoxy, etoxy hodc isopropoxy, R’ 1a hydro va W 1a etyl.

Theo mdt phuong an khéc tdng hop hop chét ¢6 cong thire IE-1 duoc 1am gidu vé
mit ddng phan dbi anh (S), R trong chit xtc tac c6 cong thic (I11a) 1a phenyl doc 14p
duge thé & cac vi tri 3, 4 va 5 bing metoxy, etoxy hodc isopropoxy; R’ 1a metoxy va W 1a
vinyl. Theo mdt phuong 4n khac téng hop hop chét c6 cong thuc IE-1 dugc 1am gidu vé
mit ddng phan dbi anh (S), R trong chét xuc tac c6 cong thire (IIIa) ia phenyl doc 1ap
dugc thé & cac vi tri 3, 4 va 5 bang metoxy, etoxy hodc isopropoxy; R’ 14 hydro va W 1a
vinyl. Theo mét phuong 4n khéc téng hop hop chét c6 cong thuc IE-1 dugc 1am gidu vé
mit ddng phan dbi anh (S), R trong chit xtc tac ¢ cong thuc (1Ila) 1a phenyl doc 1ap
duoc thé & cacvitri3,4vas béng metoxy, etoxy hodc isopropoxy; R’ 1a metoxy va W 1a
etyl. Theo mdt phuong 4n khéc tdng hop hop chat ¢6 cong thic IE-1 dugc 1am gidu vé
mat dong phan dbi anh (S), R trong chit xtc tac c6 cong thuc (I11a) 1a phenyl doc 1ap
dugc thé & cac vi tri 3, 4 va 5 bing metoxy, etoxy hodc isopropoxy; R’ 1a hydro va W 1a

etyl.

Theo mét phuong an khac nira, R 1a phenyl duoc thé bang 1, 2 hoic 3 nhém
benzyloxy, va R’ 14 hydro hodc metoxy. Theo mdt phuong 4n khac, R 1a phenyl dugc thé
bang 1, 2 hoic 3 nhém benzyloxy, R’ 12 metoxy va W 1a vinyl. Theo mét phuong dn khac
nita, R 13 phenyl dugc thé bang 1, 2 hodc 3 benzyloxy, R’ 12 hydro, va W 1a vinyl. Theo
mdt phuong 4n khéc, R 14 phenyl dugc thé bing 1, 2 hogc 3 nhém benzyloxy, R’ 1a
metoxy va W 13 etyl. Theo mét phuong &n khéc nfta, R 1a phenyl duoc thé bang 1, 2 hoic
3 nhém benzyloxy, R’ 1a hydro va W 1a etyl.

Theo mdt phuong an khac téng hop hop chit c6 cong thire IE-1 dugc 1am gidu vé
mit ddng phan d8i anh (S), R trong chit xic tic cd cong thuc (Ila) 13 3.4,5-
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tris(benzyloxy)phenyl; R’ 12 metoxy va W 1a vinyl. Theo m¢t phuong &n khac tong hop
hop chét cé cong thic IE-1 dugc 1am giau vé mit ddng phén dbi anh (S), R trong chit xtic
tac c6 cong thuc (Ila) 1a 3,4,5-tris(benzyloxy)phenyl;

R’ 13 hydro, va W 13 vinyl. Theo mdt phuong an khac tdng hop hop chit ¢6 cong
thire TE-1 dugc 1am gidu v& mit ddng phan déi anh (S), R trong chét xtc tac cévcéng thirc
(IlTa) 13 3,4,5-tris(benzyloxy)phenyl; R’ 1a metoxy va W la etyl. Theo mét phuong an
khac téng hop hop chat cé cong thire IE-1 dugc 1am gidu vé mit ddng phan déi anh (S), R
trong chét xtc tac c6 cong thire (II1a) 12 3,4,5-tris(benzyloxy)phenyl; R’ 1a hydro va W la
etyl.

Theo phuong 4an bét ky trong sb cac phuong 4n clia sang ché dugc mo ta trén day,
chét xtc tic chuyén pha bat dbi c6 cong thirc (I1la) cob thé ¢6 clu trac 13 cac cong thirc
(IlIa-1) dén (I1a-38) trong bang 1 duéi day, trong d6 W 1a etyl hodc vinyl, X 12 ion ddi
halogen, mesylat, tosylat, triflat, brosylat, nosylat hodc tresylat; mdi R ddc 14p 13 metyl,
etyl, n-propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl hosic CH,Ph; R’ 14 hydro
hoic C;-Cs-alkoxy; Z 1a halogen, C;-Csalkyl hodc C,-Cshaloalkyl; n bﬁ'mg 0, 1, 2, 3 hoac
4; m bing 1 hoic 2; p bing 1 hogc 2; va R', R%, R? va R* doc 1ap 1a H hogc C;-Calkyl.
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Bang 1: Céc chét xtc tic chuyén pha bét déi ¢ cong thire (Ila-1) dén (I1Ta-38)

(ITa-8)

(Ila-10)

Nae

W. H

—/ o
x 0
-, AN
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(Illa-12)
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(ITa-18)
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(IITa-26)
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W. H
R ( o
H . |, Rr?
N/ o -
X o
I A oH
N RO o)

(IlIa-38)

(IlTa-37)

Theo mot phuong an khéc, sang ché d& xuét chét xuc tac chuyén pha bt dbi c6
cong thuc (IIb-1) dén (IIb-38) trong d6 cac hop chét ¢6 cAu tric duoc thé hién trong
bang 1 trén day, chi khéc lé. cac hop chét c6 héa hoc 1ap thé nguoc nhau duoc thé hién &
nguyén tir cacbon mang nhém hydroxy va nguyén tir cacbon 1ién k& v6i nguyén tir nito

cua nhan quinuclidin.

Theo mot phuong an khéc, séng ché d& xuit chit xac tac chuyén pha bat dbi cé
cong thuc (1I1a-39) dén (Illa-76), trong &6 chét xuc tac chuyén pha bat dbi nay c6 cong
thitc cua cac hop chat ¢6 cong thirc (Ila-1) dén (IITa-38), chi khac 1 cdc nhém OR dugc
thay thé bang cac nhém —NHR trong d6, R ¢6 nghia giéng nhau.

Theo mét phuong 4n khéc, sang ché d& xuét chit xtc tac chuyén pha bat dbi c6
cong thuc ([[la-77) dén (IlTa-114), trong d6 chat xuic tac chuyéri pha bat dbi nay c6 cong
thirc cta cac hgp chét c6 cong thirc (I1Ta-1) dén (II1a-38), chi khéac 14 cac nhém OR duge
thay thé bang cac nhém ~NR°R® trong d6 R* va R® ¢6 nghia giéng nhu R trong bang 1.

Theo mot phuong 4n, sang ché d& xuét chét xtc tac chuyén pha bt dbi c6 cong
thic (IIla-13-1), (Illa-13-2), (IIla-13-3) hodc (IITa-13-4), hodc hdn hop ctia chung, trong

d6 X 12 ion ddi, hodc hdn hop géom hai hodc nhiéu chat xtc tic nay:
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OCH,Ph

OCH,Ph

OCH,Ph

(IfTa-13-3)
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— H

H +
= N~ OCH,Ph

\ X

'\\ -,:I/II/OH

. o OCH,Ph

N
OCH,Ph
(ITa-13-4)

Theo md phuong an khic, sang ché d& xuét chét xtc tac chuyén pha bét dbi co
cong thue (Illa-13-1), (la-13-2), (Ila-13-3) hodc (Illa-13-4) trong 46 X~ 1a ion d6i
halogen. Theo mdt phuong 4n khéc, X 13 ion dbi clorua. Theo mot phuong 4n khéc nita,
X 12 ion d6i mesylat, tosylat, triflat, brosylat, nosylat hodc tresylat. Chét xuc tac chuyén
pha méi nay co thé dugc sir dung dé diéu ché isoxazolin chdng ky sinh tring duroc 1am
giau vé mit déng phan ddi anh nhu duge mo ta trong ban mo ta nay; tuy nhién, ngudi cd
hiéu biét trung binh trong linh vuc ndy cling s& hidu ring chit xac tac ndy co thé duoc st
dung dé xuc tac cac phan Umg chuyén pha khac d diéu ché cac hop chét duge lam gidu vé

mit ddng phan ddi anh.

Tdng hop chét xtic tic chuyén pha bét dbi

Chét xtc tac chuyén pha bét dbi theo séang ché ¢c6 thé dwoc diéu ché bang cach
cho céc hop chét trung gian arylmetyl hodc heteroarylmetyl dugc thé thich hop c6 nhém
ddi chuyén thich hop trén gdc metyl phan Umg v6i quinin hodc dihydroquinin trong dung
mdi. Cac vi du dai dién v& phan tmg didu ché cac chat xtic tac chuyén pha bat d6i khac
trén co sO quinin cd thé duoc tim théy trong, vi dy, US 2014/0206633 Al, US
2014/0350261 A1, ca hai tai liéu ndy duoc két hop vao ban mo ta nay bang cach vién dan.
Céc vi du khac vé viée didu ché va st dung chét xtc tac chuyén pha bét dbi trén co s&

quinin dugc tim théy trong Angew. Chem. Int. Ed. 2007, 46, 4222-4266; Tetrahedron
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Letters 1998, 8775; va Chem. Commun. 2009, 7090. Vi du, cic hop chét trung gian aryl
hodc heteroaryl duogc thé clometyl c6 thé dugc cho phan tng véi quinin dé tao ra chét xuc
tac mong mudn. So dd 1 dudi ddy dva ra vi du vé viéc didu ché chat xtc tac chuyén pha
bét dbi trén co s& quinin ma ¢ thé duoc sir dung trong quy trinh theo sang ché, trong do,
R 13 C;-Csalkyl hodic aralkyl va LG 13 nhém doi chuyén thich hgp nhir halogen (vi du,

clorua, iodua, v.v.), mesylat, tosylat, triflat va cdc nhém tuong tur.

So do 1
O\ﬁ/z HO \
X , tao nhom
khir 1 doi chuyén \\
- l J
~~ /
RO OR =0 o ~o
ks | |
i
1-1 1-2
, . 1-3
Z =H, halogen, OR ,/
R’ = hydro, aikyl - H
OR Quinin

LG = nhém d&i chuyén nhu halogen,
OR mesylat, tosylat, triflat, v.v.
R = C;-Csalkyl hodc aralkyl

OR

Ngudi ¢ hiéu biét trung binh trong linh vuc nady s& hiéu riang cac chat xdc tac
chuyén pha khac c6 thé dugce diéu ché bang cach, vi du, cho céc alkaloit xinchona khéc

phan tmg véi hop chit trung gian 1-3. Céc alkaloit xinchona khac ma c6 thé duge str dung
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bao gdm xinchonidin, xinchonin va quinidin. Tuong tu, dihydroquinin,
dihydroxinchonidin, dihydroxinchonin va dihydroquinidin c6 thé duoc cho phan tng véi

hop chét trung gian 1-3 dé tao ra chét xtic tac chuyén pha bt ddi 1-5 twong tng.

Hon nfta, nguoi c6 hiéu biét trung binh trong linh vuc niy s& hiéu ring viéc khir
hop chét trung gian 1-1 thanh rugu 1-2 6 thé dat duge bing nhiéu chat khir thich hop va
cac didu kién khir d3 biét trong linh vuc ndy, do day 1a phéan tng rat phd bién trong héa
hitu co. Vi dy, viéc khit hop chét 1-1 ¢6 thé dugc tién hanh bing nhiéu chat khir nhu natri
borohydrua (NaBH,), natri triaxetoxy borohydrua, natri bis(2-metoxyetoxy)nh6m hydrua
(Red-Al), lithi nhom hydrua (LiAlH,), va cic chét twong tu. Ngodi ra, viéc khir ndy c6 thé
duoc tién hanh mot cach c6 loi bing cach sir dung to hop chét khir véi axit Lewis nhu
NaBH,/AICI;, va cac chét khac (xem, vi du, Advanced Organic Chemistry, Reactions,
Mechanisms and Structure, 3™ edition, by Jerry March, John Wiley & Sons, New York,
1985 (“March”).

Hon nita, cAn phai hiéu ring viéc halogen héa rugu ciing 12 qua trinh bién d6i da
biét phd bién trong héa hitu co (vi du, thionyl clorua (SOCL,), xem March) va céc chét
phan tmg va cac diéu kién khac nhau 13 di biét dbi v6i ngudi c6 hiu biét trung binh trong
linh vuc ndy. Phan ting ctia quinin v4i nhém thom duoc thé halometyl dat dugc béng cach
1am noéng céc chat phan ung trong dung moi hitu co tro nhu toluen & cac nhiét do tang

(xem, vi dy, US 2014/0206633 A1, US 2014/0350261 Al).

Nudi ¢6 hiéu biét trung binh trong linh vuc ndy cling s& hiéu rang quinin c6 thé
duoc cho phan tng v&i cac nhom aryl hodc heteroaryl dugc thé thich hop chira cac nhém
doi chuyén khac trén nhém arylmetyl hodc heteroarylmetyl. Cac nhém doi chuyén nay

bao g@)m, vi du, tosylat, mesylat, triflat, va cac nhom tuong tu.

Qua trinh diéu ché cac hop chét c6 cong thic (IT) 13 d4 biét trong linh vuc ndy. Vi
du, trong céc patent My s6 8,217,180; 8,952,175 va cong bd don yéu clu cép patent sb
US 2014/0206633 va WO 2014/081800 (tit ca cac tai lidu nay duge két hgp vao ban md

t4 nay bang cach vién dan), trong sb cac tai liéu khéc, dé xuat phuong phép tong hop cac
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hop chét nay. Hon nita, ngudi ¢6 hiéu biét trung binh trong linh vuc ndy dya trén cac
phuong phép duge hudng dan trong céc tai liéu ndy va cac cong bb khac két hop véi tinh
trang k§ thuat s& c6 thé d& dang tao ra cic hop chit khac c6 cdng thirc (II) véi céc kiéu thé

khac nhau.

DPidu ché hop chit isoxazolin bt dbi

Viéc diéu ché hoat chit isoxazolin c6 cong thire () bang phan tmg gitra hop chit
c6 cong thire (II) v6i hydroxylamin va bazo véi sy 6 mat cia chét xtc tac chuyén pha bét
dbi c6 cong thirc (ITa) hoic (IIb) ¢6 thé dugc tién hanh trong hdn hop hai pha gdm nude
va dung mdi hitu co tro thich hgp ma khong tron 1an duoc voi nude. Theo mot sb phuong
én trong d6 hop chét c6 cong thirc (IT) tao ra pha 1ong khong thé tron 1an duoc véi nude
thi dung moéi hitu co ¢cd thé khong can thiét. Theo cac phuong 4n khéc trong d6 phan tng
c6 thé difn ra trong mot pha, thi phan Gmg nay c6 thé duoc thyc hién ma khong can nudc
hodc v61 mot lugng nude nhd. Tt hon 13, quy trinh nay dugc tién hanh trong hdn hop hai

pha gom nudce va dung moi hitu co ma khdng trén lan duge véi nude.

Céc dung méi hitu co thich hgp bao gdm, nhung khong chi gidi han &, cac dung
mdi thom, cdc dung mdi béo va cac dung mdi béo duge halogen hda, cac dung moi ete, va
cac dung mdi tuong ty. Cac dung moi dugc uu tién sé khong tron 14n duoc v&i nudce va s&
¢6 do hoa tan trong nudc thdp. Theo mdt phuong én, dung mdi thom s& dugc sir dung
trong quy trinh theo sang ché bao gdm, nhung khéng chi giéi han &, toluen, xylen,
flobenzen, clobenzen, o-diclobenzen, anisol va mesitylen. Theo mot phuong an dugc uu
tién, cac dung moi béo tuy y dugc thé bang halogen c6 thé duoc st dung cho phan Ung
gitta hop chét c6 cong thire (II) v6i hydroxylamin véi su ¢6 mat cia chat xdc tac chuyén
pha bt dbi ¢6 cong thirc (Illa) hodc (Ib). Cac dung mdi béo, tuy y dugc thé bang
halogen, bao gdm, nhung khong chi giéi han ¢, n-pentan, n-hexan, n-heptan, n-octan,
xyclopentan, xyclohexan, diclometan, clorofom, va 1,2-dicloetan va metylxyclohexan.
Theo mot phuong an dugc uu tién, phan ung gita hop chét c6 cong thire (IT) véi hydroxyl
amin v6i sy c6 mit cla chit xtc tic chuyén pha bt @i duge tién hanh trong dung moi
béo dugc halogen héa nhu diclometan hodc dung moi thom nhu toluen.
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Theo mot s phuong 4n, cac dung mdi ete ¢6 thé duoc st dung trong quy trinh
didu ché hop chit isoxazolin dugc 1am gidu v& mit ddng phan ddi anh bao gdm, nhung
khong chi gi6i han 6, dietyl ete, diisopropyl ete, di-n-butyl ete, xyclopentyl metyl ete, z-
butyl metyl ete va t-butyl etyl ete. Theo mot s6 phuong 4n, tetrahydrofuran,
dimetoxyetan,  dioxan, tetrahydropyran,  metyltetrahydrofuran k& ca 2-
metyltetrahydrofuran, dietoxymetan, axetonitril, hodc hén hop ciia chung c6 thé dugc str
dung. Theo céc phuong 4n khéac nhau, hdn hop cac dung moi duge md ta trén day cd thé

duoc st dung.

Luong dung mdi hitu co duge sit dung trong phan tng 1a khong gidi han va tuy
thudc vao trang thit bi 6 sin duge dung cho quy trinh mién 12 lugng dung méi 1a du dé
tao ra phan ng mong mudn & tbc do hop ly. Tuy nhién, cAn phai hidu ring viéc st dung
mot thé tich dung méi hitu co nhd hon sé& c6 1¢i xét vé mat kinh t& va moi trudng. Theo
mdt sd phuong 4n cta sang ché, phan Gng gitta hop chét c6 cong thirc (IT) véi chét xic tac
chuyén pha bat dbi c6 cong thire (Ila) hogc (IIb) cb thé st dung mot thé tich dung méi
hiru co nim trong khoang tir 1 dén 100 thé tich, tinh theo luong ban dau ctia hgp chét cé
cong thic (I1), gia dinh ty trong 13 1g/ml (khdong ké nuéc trong mdi trudng phéan tng). Vi
du, néu 100 g hop chit ¢ cong thire (IT) duge st dung trong phan ung, thi 10 thé tich
dung moi s& twong tng v6i 1000ml. Theo céc phuong 4n khac, phéan Umg nay co thé duogc
thuc hién v6i lugng dung mdi ndm trong khoang tur 1 dén 80 thé tich. Theo mot phuong
an khac, phan Ung nay cd thé duoc thuc hién véi lugng dung moi nim trong khoang tir 1
dén 50 thé tich. Theo mot phuong 4n khac nita, phan ng nay c6 thé duoc thuc hién véi
luong dung mdi nim trong khodng tir 1 dén 30 thé tich hodc v6i lugng dung mdi nim
trong khoang tir 1 dén 20 thé tich. Theo médt phuong an khac, phan ng nay co6 thé duoc
thuc hién v6i lugng dung méi ndm trong khoang tur 1 dén 15 thé tich hoic nim trong
khoang tir 5 dén 15 thé tich. Theo mot phuong an khéc, phan ung gitra hop chét c6 cong
thirc (II) v6i hydroxylamin véi sy ¢ mit cua bazo va chit xtic tac chuyén pha bat dbi c6
cong thire (ITTa) hoac (TITb) d tao ra hop chét c6 cong thir (I) s& sir dung khoang 10 thé

tich dung moi.
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Phéan Gng nay cé thé dugc thuc hién & nhiét do ndm trong khoang tir -78°C dén
60°C tuy thudc vao cac dung moi dugce str dung va cac yéu t6 khac. Thong thudng hon,
phan ing dé tao ra hop chéit isoxazolin ¢6 cong thirc (I) dugce thuc hién & nhiét do nim
trong khoang tir -30°C dén 40°C. Theo mot phuong 4n, phan Ung ndy dugc thuc hién &
nhiét d6 ndm trong khoang tir -20°C dén 25°C. Theo mét phuong 4n khéc, phan tng nay
duoc thuc hién & nhiét 4o nam trong khoang tur -15°C dén 20°C. Theo mot phuong 4n
khéc nita, phan tng nay dugc thuc hién & nhiét do nim trong khoang tir -15°C dén 10°C
hodc ndm trong khoang tir ;15°C dén 5°C. Theo mot phuong 4n khdc, phan tng nay cd
thé duoc thuc hién & nhiét do nam trong khoang tir -15°C dén -5°C. Theo mot phuong 4n
khéc, phan tng nay duoc thuc hién & nhiét 4o nim trong khoang tir -15°C dén 0°C hoic
nim trong khoang tir -10°C dén 0°C. Theo mdt phuong 4n khac nita, phan Umg ndy dugc

thuc hién & nhiét d6 nim trong khoang tir -13°C dén 3°C.

T4t nhién, phan Gng nay c6 thé dién ra trong thoi gian ngn hon hodc dai hon tity
thude vao nhiét do va ndng do ctia hdn hgp phan tmg. Mirc d6 phan tmg cd thé dugc kiém
tra bang cach do lugng nguyén liéu ban dau con lai (vi du, hop chét c6 cong thic (IT))
bang cach st dung c4c phuong phap sic ky nhu sic ky 16p moéng (thin layer
chromatbgraphy - tlc) hodc HPLC, va phan ung nay co thé duoc nging lai khi dat dén
mirc dd chuyén héa thich hop. Theo mot s6 phuong 4n, phan ting nay s& dugc tién hanh
trong khoang thoi gian tir 30 phut dén 48 gid. Theo mot phuong 4n, phan Gng nay s& dugc
gia hoa trong khoang thdi gian tir 1 gid dén 48 gid hodc tir 1 gid dén 24 gid. Theo céac
phuong 4n khéc, phan Gng nay s& duoc gia hoa trong khodng thoi gian tir 1 gio dén 10
gid. Theo mot s6 phuong 4n, phan ng nay dugc gia hda trong khoang thoi gian tir 1 gic
dén 5 gio. Theo mot phuong 4n khac, phan tmg nay dugc gia hoéa trong khodng thoi gian
tir 10 dén 30 gid. Theo mot phuong 4n khéc, phan Gng nay dugc gia héa trong khoang

thi gian tir 15 gidy dén 25 gid 8 thu dwgc mirc d6 chuyén héa phan tng mong mudn.

Theo mot sb phuong 4n ciia sang ché, hydroxylamin c6 thé dugc st dung véi
luong du so véi hop chét ¢6 cong thic (IT) bao gém lugng ndm trong khoang tir 1 d&n 50
duong luong mol (dudi dang bazo tu do). Theo mdt phuong 4n, lugng hydroxylamin c6

thé nim trohg khoang tir 1 dén 20 duong lugng. Theo mdt phuong 4n khic, luong
99 '



48609 100/214

hydroxylamin ndm trong khoang tir 1 dén 15 duong luong o thé duge st dung. Theo mot
phuong an khéc, lugng hydroxylamin nim trong khoang tir 1 dén 10 duong lugng c6 thé
duoc sir dung. Theo mdt phuong an khac, lugng hydroxylamin nam trong khoang tir 1
dén 5 duong luong hodc ndm trong khoang tir 1 d&n 6 duong lugng cb thé duoc sir dung.
Theo cac phuong an khac, lugng hydroxylamin nim trong khoang tir 4 dén 8 duong
luong c6 thé duge st dung. Theo mot phuong 4n khac nira, lugng hydroxylamin nim
trong khoang tir 5 dén 7 duong luong c6 thé duoc stir dung. Theo mot phuong 4n khac,
lugng hydroxylamin khoang 5 hodc khoang 6 duong lugng cd thé dugc st dung. Theo
mot phuong an khéc, luong hydroxylamin nim trong khoang tir 1 dén 3 duong lugng mol
c6 thé duoc sit dung. Theo modt phuong 4n khac nita, lugng bydroxylamin nam trong
khoang tir 1,5 dén 3 hoic ndm trong khoang tir 1,5 dén 2,5 duong lugng mol trén mdi mol
hop chét c6 cong thirc (IT) c6 thé duge st dung. Theo mét phuong an cu thé, khoang 2,2
duong lugng mol hydroxylamin (duéi dang bazo ty do) trén mdi mol hop chit ¢ cong

thire (IT) s€ dugc st dung.

Hydroxylamin c6 thé ¢ dang bazo tu do hodc cb thé dugc sir dung dudi dang
mudi axit nhu mudi hydroxylamin sulfat, mubi hydroclorua, phosphat, oxalat, nitrat hoac
axetat. Tuy nhién, do hydroxylamin duéi dang bazo tir do c6 tinh nguy hiém, nén c6 thé
¢6 1oi néu bao quan va sir dung né dudi dang mudi va tao ra bazo tu do tai chd bé‘mg cach
thém bazo. Tuy nhién, duong lugng mol cta hydroxylamin so v&i hop chét c6 cong thic

(II) s& dugc tinh dudi dang bazo tu do.

Theo mét sb phuong 4n, chét phan ing hydroxylamin s& dugc st dung dudi dang
dung dich nuéc. Nong do dung dich nuéc hydroxylamin (dudi dang bazo tu do hodc dudi
dang mubi) 1a khong bi giéi han. Tuy nhién, d8 an toan, cac ndng d6 thdp hon c6 thé
mong mudn ké ca ndng do khoang 50% (khdi luong/khéi lugng) hodc thap hon. Theo mot
s6 phuong 4n, quy trinh theo sang ché s& str dung dung dich nuéc hydroxylamin c6 ndng
d6 nam trong khoang tir 5 dén 50% (khdi luong/khdi huong). Theo mot phuong 4n khéc,
ndng dd hydroxylamin dugc st dung s& ndm trong khoang tir 10 dén 30% (khoi
luong/khéi luong) hoic ndm trong khoang tir 15 dén 25% (khéi lugng/khbi lugng). Theo

mot phuong 4n khac, ndng do hydroxylamin s& nim trong khoang tir 15 dén 20% (khdi
100



48609 101/214

hrqng/khéi lugng). Theo mdt phuong 4n, ndng d6 hydroxylamin (dudi dang bazo tu do
hodc dang mubi) dugc sir dung sé& 12 khoang 18% (khéi luong/khdi Iuong) hodc khoang
20% (khéi Ivgng/khdi luong).

Bazo thich hop bit ky c6 thé duge st dung trong phan tng bao gbm, nhung
khong chi gidi han &, hydroxit hodc alkoxit kim Ioai kiém, hodc hydroxit hodc alkoxit kim
loai kiém thd. Theo mot sb phuong an, cacbonat hodc bicacbonat kim loai kiém c6 thé
duoc str dung. Theo mdt phuong an, phan tng nay duoc thuc hién véi hydroxit kim loai
kiém bao gdm, nhung khong chi gi6i han &, lithi hydroxit, natri hydroxit, kali hydroxit

hodc xesi hydroxit. Theo mét phuong én, bazo ndy ¢ dang dung dich nude.

Theo cac phuong &n khac, bazo hitu co ¢6 thé duoc str dung trong phan g nay.
Cac bazo hitu co bao gém, nhung khéng chi gidi han &, cic bazo amin nhu trietylamin,
tributylamin, diisopropyletylamin, 1,5,7-Triazabixyclo(4.4.0)dex-5-en (TBD), 7-Metyl-
1,5,7-triazabixyclo(4.4.0)dex-5-en (MTBD), 1,8-Diazabixyclo[5.4.0]undex-7-en (DBU),
1,5-Diazabixyclo[4.3.0]non-5-en (DBN), 1,1,3,3-Tetrametylguanidin (TMG),
Quinuclidin, 2,2,6,6-Tetrametylpiperidin (TMP), Pempidin (PMP), 1,4-
Diazabixyclo[2.2.2]octan (TED), Colidin, 2,6-Lutidin (2,5-Dimetylpyridin), N, N, N*, N’-
tetrametyl-1,8-naphtalendiamin (Proton Sponge®), va cac bazo tuong tu. Theo mot

phuong én khéc, cac bazo phosphazen c6 thé duoc st dung trong quy trinh theo sang ché.

Bazo nay c6 thé duoc st dung véi lugng ndm trong khoang tir 1 dén 100 duong
lugng mol, tinh theo hop chét ¢6 cong thirc (II). Thong thudng, mot lugng du bazo dugce
st dung so v6i chdt phan tng hydroxylamin, ddc biét néu mudi axit cia hydroxylamin
duge str dung. Theo cac phuong an khéc, luong bazo nim trong khoang tir 1 dén 50
duong lugng dugc sir dung so véi hop chét c6 cong thiae (II). Theo cic phuong 4n khac
nira, lugng bazo nim trong khoang tir 1 dén 30 hodc nam trong khoang tir 1 dén 20 duong
luong duge st dung. Thong thudng hon, luong bazo nim trong khoang tir 1 dén 10 duong
lugng duge st dung. Theo mdt phuong an khac nita, luong bazo nim trong khoang tir 2
dén 8 duong lugng dugc st dung trong phan Ung ndy. Theo mét phuong an khéc, luong
bazo ndm trong khoang tir 3 dén 6 duong lugng dugc st dung. Theo mot phuong an khéc,
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luong bazo khoang 5 duong lugng hodc 6 duong luong dugce st dung. Theo m{t phuong
an khac nfra, lugng bazo nam trong khoang tir 3 dén 5 duong lugng duge st dung. Theo
mot phuong an khéc, lugng bazo ndm trong khoang tir 4 dén 5 duong luong dugc st dung
trong quy trinh nay. Theo mdt phuong 4n khéc nita, lugng bazo khoang 4,4 duong lugng

dugc st dung.

Theo mot phuong 4n, chét xtc tac chuyén pha bit ddi c6 cong thic (III) c6 thé
duoc st dung véi luong nim trong khoang tir 0,1% mol dén 20% mol trén mdi mol hgp
chét c6 cong thire (IT) (vi dy, tir 0,001 mol dén 0,2 mol trén mdi mol). Theo mdt phuong
4n khéc, chat xuc tic chuyén pha bat dbi duoc str dung véi luong nam trong khoang tir
0,5% mol dén 10% mol trén mdi mol hgp chit c6 cong thirc (I). Theo mdt phurong an
khac ntta, luong chét xtc tac dugc st dung nam trong khoang tu 0,5 dén 10% mol hoic
ndm trong khoang tr 0,5% mol dn 5% mol trén mdi mol hop chét ¢ cong thic (ID).
Theo mét phuong an khéc nita, luong chit xtic tc chuyén pha bt d6i nim trong khoang
tir 1% mol dén 5% mol trén mdi mol hop chét ¢d cong thirc (II). Theo mdt phurong 4n
khac, luong chit xtc tac chuyén pha bat d6i ndm trong khoang tir 3% mol dén 7% mol.
Theo mot phuong an khac, luong chit xtc tac chuyén pha bat ddi duoc sit dung nam
trong khoang tir 1% mol dén 3% mol hoic ndm trong khoéng tlr 2% mol dén 4% mol trén
mdi mol hop chét cd cong thirc (II). Theo mdt phuong an khac, luong chat xtc tac chuyén
pha bat dbi duoc st dung 13 khoang 1% mol, khoang 1,5% mol, khoang 3% mol, khodng
5% mol hodc khoang 10% mol trén mdi mol hop chét c6 cong thirc k'('II).

Ngay khi phan ¢ng tién trién dén mic do thich hop, phan tng nay c6 thé dugc xit
1y bing céc quy trinh d biét déi v6i ngudi c6 hiéu biét trung binh trong linh vuc ndy. Vi
du, nuée va dung dich nude axit c6 thé dugc bd sung vio hén hop phén tmg niy va hdn
hop thu dugc c6 thé dugc 1am 4m nhe két hop khudy. Viéc bd sung dung dich axit lofing
lam trung hoa bazo dé thu duge hdn hop trung tinh mot chit (46 pH dich = 7-8). Axit
thich hop bt k¥ c¢6 thé dugc st dung dé trung hoa hén hgp phan Umg bazo bao gdm cac
hydrohalogenua lodng (vi du, HCI), axit carboxylic/carboxylat (vi dy, axit axetic, axit
xitric, axit formic, v.v.), cdc mudi amoni (vi dy, amoni clorua), cic phosphat monobazo

(vi du, KH,PO,), cac mubi hydro bisulfat (vi du, KHSO,), va cac chét tuong tu. Hon hop
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hai pha nay co thé dugc dé lang va pha hitu co dugc tich ra va rira bang dung dich axit
lodng (vi du, KH,PO, hoic chat twong tur) dé trung hoa thém hén hop. Hon hop phan g
nay co thé duogc rira tiép bang nude mudi va hai 16p duoc dé ling va tach riéng. Lan rira
cudi bing nudce cb thé duge thue hién. Lép hiru co ¢6 thé duge gom lai dudi dang hdn

hop san phim tho, ma c6 thé dugc tinh ché thém trude khi tach.

San phdm nay c6 thé duoc tinh ché tir hdn hop thd bang cac phuong phap da biét
trong linh vuc nay. Theo mot phuong 4n, dung dich chira hdn hop phén tng c6 thé duoc
két tinh tir dung moi thich hop dé tao ra san phdm di dugc tinh ché. San pham tinh khiét
¢6 thé duoc két tinh hodc dugc tai két tinh bang cac phuong phép da biét trong linh vuc
niy bao gdm, nhung khong chi gi6i han &, 1am lanh dung dich chta san phim thé trong
dung méi thich hop (hodc hdn hop dung méi) cho dén khi san phim bat dau két tinh, bd
sung d6i dung mdi (hodc hdn hop dung méi) trong d6 san phidm nay c6 mitc d6 hoa tan
thdp, va cac phuong phap tuong tu. Theo mot phuong 4n, san phim nay c6 thé dugc két
tinh bang cach bd sung dung mdi két tinh mong mudn vao hdn hop san phim thoé trong
khi chung cét hdn hop ndy, tuy ¥ trong chan khong, dé trao d6i dung moi phan ting bang
dung moi két tinh cho dén khi mot lugng di dung moi/giddn hop dung moi phan Gmg d3
duoc loai bo va thay biang dung moéi (hoc hdn hop dung moi) két tinh mong mubn. Sau
6, hdn hop nay c6 thé duoc cd tiép cho dén khi dat duge ndng do thich hgp. Nhu da biét
trong linh vuc nay, mong mudn diéu chinh ndng d6 san pham trong dung moi/giddn hop
dung moi két tinh sao cho néng d6 nay cao hon néng dd bdo hoa ¢ nhiét d§ ma tai d6 san
phim s& duoc két tinh (vi du, sau khi 1am lanh) nhung thap hon ndng d¢ bdo hoa & nhiét
do ting (vi du, trong dung dich). Ngay khi m¢t lugng du dung mdi két tinh c6 mit va
ndng do cla san phim 14 thich hop, thi mim tinh thé ctia sin phim cé thé duge bd sung
vio hdn hop ndy & nhiét do thich hop d gay ra qua trinh két tinh khi hdn hop dugc 1am

lanh. Céc quy trinh nay 12 d3 biét ddi voi ngudi c6 hiéu biét trung binh trong linh vuc nay.

Theo mdt phuong 4n, san phim nay c6 thé dugc két tinh hodc tai két tinh tir dung
moi thom. Céac dung moi thom khac nhau c6 thé dugc st dung dé két tinh hodc tai két tinh
san pham ndy. Cac dung mdi ndy bao gdm céc dung méi thom d3 biét trong linh vuc nay

dugc chip nhan dé dung trong qué trinh san xuét dugc chét bao gém, nhung khong chi
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gidi han 6, toluen, etyl benzen, clobenzen, xylen (hdn hop cac chit ddng phan hodic chit
dong phan tinh khiét), anisol, va cic dung mdi tuong tu. Theo mdt phuong an duoc uu
tién, san ph.:flm ndy co thé dugc két tinh hodc tai két tinh tir toluen. Theo mdt phuong 4n,
sén phim ndy c6 thé duoc két tinh hodc tai két tinh tir etyl benzen. Theo mot phuong 4n
khac nira, san phidm nay c6 thé duge két tinh hoic tai két tinh tir clobenzen. Theo mot
phuong 4n khac, san phdm nay duoc két tinh hoc tai két tinh tir anisol. Theo mot phuong
4n khéc, san phdm nay dugc két tinh hodc tai két tinh tir xylen. Cling c6 kha ning két tinh
san phém ndy tir benzen, mic du diéu nay khong dugc uu tién do van d& doc tinh lién

quan dén dung mdi nay.

Theo mdt phuong 4n, san phdm nay cé thé dugc két tinh hodc tai két tinh+ir hdn
hop dung mbi chira dung moi phén cuc trong d6 san pham nay hoa tan dugc va dung moi
khong phan cuc trong d6 sin phim ndy khong tan t6t. Theo modt phuong 4n khac, san
phdm nay c6 thé duge két tinh hoic tai két tinh tir hexan, heptan, xyclohexan va cac dung
mdi tuong tu. Theo mot phuong &n, qua trinh tai két tinh cta san phdm d3 dugc tach dudi
dang solvat bang dung moi thom (vi dy, toluen solvat) ¢6 thé duoc tai két tinh bang hdn
hop dung moi phan cuc/khdng phén cuc dé tinh ché thém san pham va/gidoic dé loai bo
thanh phan dung moi thom cua solvat. Theo mdt phuong an khéac nita, san phadm nay cé
thé duoc két tinh hoc tai két tinh tir hdn hop dung méi bao gém hdn hop chira dung méi
thom, dung méi béo, dung méi rugu, dung mdi ete, dung moi este, va cac dung moi tuong
tu, hodc hdn hop cia ching. Cac rugu thich hop bao gbm, nhung khong chi gi¢i han &,
ruou béo cb 1-6 nguyén tir cacbon nhu etanol, isopropanol, 1-propanol, 1-butanol, sec-

butanol, va cac rugu tuong tu.

Theo mdt phuong 4n, san phdm ndy c6 thé dugc két tinh hodc tai két tinh tir hdn
hop gdm dung mdi thom va dung mdi béo. Theo mdt phuong an khéc, san pham nay c6
thé duoc két tinh hoic tai két tinh tir hdn hop gdm dung méi béo va dung mdi rugu. Theo
mét phuong 4n khac nita, san phém nay c6 thé duoc két tinh hodc tai két tinh tir hdn hop
gbdm dung mdi thom va dung méi rugu. Theo mét phuong 4n, san phim nay cé thé dugc
két tinh hoic tai két tinh tir hdn hop gdm dung maéi xycloalkyl va dung mdi rugu. Theo

mdt phuong 4n khéc, san pham nay c6 thé dugc két tinh hosc tai két tinh tir hon hop gémv
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dung moi xycloalkyl va dung moéi rugu cé 1-6 nguyén tir cacbon. Theo mdt phuong 4n,
san phdm ndy c6 thé duoc két tinh hodc tii két tinh tir hdn hop hexan/etanol,
toluen/xyclohexan, toluen/hexan, toluen/heptan, xyclohexan/etanol hodc toluen/etanol, va
céc dung moi tuong tu. S& 12 hién nhién dbi v6i ngudi ¢ hiéu biét trung binh trong linh
vuc ndy rang ty 18 ctia mdi dung mdi trong hdn hop dung moi s& duge diéu chinh @& thu
duoc hén hop dung moi trong d6 san pham c6 thé hoa tan dugc mot cach chép nhan dugc
& cac nhiét d6 cao hon nhung khong tan tdt khi hdn hop dugc 1am lanh. Ty 1€ dung moéi
c6 thé duge didu chinh dé 1am giam mutic d6 hoa tan ctia san phdm & thoi diém thich hop.
Vi du, mot luong bd sung dung mdi hoa tan kém hon trong hdn hop cé thé dugc thém vao
ngay khi chit rén d3 duoc hoa tan d& 1am cho dung dich gén hon v6i diém bdo hoa. Tht
nhién, s& hién nhién d8i v6i ngudi co hiu biét trung binh trong linh vuc nay ring san
pham c6 thé dugc tai két tinh mot hodc nhiéu 1an tir dung moi/giddn hop dung moi thich

hop dé céi thién d9 tinh khiét clia san pham, néu cén.

Theo mot phuong én clia sang ché, chit ddng phan dbi 4nh (S) cta afoxolan didu
ché dugc bang quy trinh theo sang ché duoc két tinh tir toluen dé tao ra tinh thé c6 do tinh
khiét rat cao. D4 bat ngd phat hién ra rang cht ddng phan ddi anh (S) ctia afoxolan tao ra
tinh thé solvat véi toluen (xem vi du 12) trong khi afoxolan dang raxemic thi khong. Do
dac didm nay, su két tinh cia chit ddng phan ddi anh (S) mong mudn tir toluen dan dén su
c&i thién dang k& do tinh khiét ddng phan dbi anh ctia sin phdm so véi ty 1& clia cic chat
ddng phan dbi anh trong hén hop phéan tmg di hoan thanh. Su két tinh chon loc ctia (S)-
afoxolan véi cac dung méi thom khac cling dat dugce (vi dy, anisol, clobenzen, etc). Diéu
nay 12 bt ngd do thong thudng mot chit dong phan déi &nh s& khong duge 1am giau so
v6i chat ddng phan dbi anh kia trir khi su két tinh duoc tién hanh bang cach st dung hé
bét déi trong d6 ¢ su vu tién dbi voi mot chét ddng phan ddi anh so v6i chit ddng phan
d6i anh kia. Su két tinh thudc loai nay 14 di biét bang cach st dung, vi du, bazo bat d6i
khi san pham bét ddi 13 axit. Tuy nhién, rat bit ngd 13 sy két tinh ctia mot chit ddng phan
b1 anh tir dung moi khong bat ddi nhur toluen din dén khong chi can tinh ché san phdm
(vi du, loai bd céc tap chat phan 1ing khong bét d6i va nguyén lidu ban dau) ma con dan

dén can lam giadu chat dong phan doi &nh mong mudn.
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Su két tinh cua hop chét isoxazolin tinh khiét vé mit dong phén ddi anh mong
mudn theo sang ché tir dung méi thich hop bao gdm, nhung khéng chi giéi han &, cac
dung m6i dugec md ta trén day cod th8 dat dugc bing cach chuyén dung moéi tr dung moi
phan trng sang dung moi dugc dimg dé két tinh & thé tich thich hop bang cach chung cét,
tuy ¥ trong chan khong, nhu d3 biét d6i v6i ngudi ¢6 hiéu biét trung binh trong linh vuc
nay. Theo mot phuong 4n, hdn hop phan tng di dugc xir 1f ¢6 thé duge cd dén thé tich
nhu ndm trong khoang tir 0,5 dén 30 thé tich, tinh theo hop chét c¢é cong thic (II). Thong
thuong hon, hdn hop phan ung da duge xur 1y ¢ thé dugc ¢6 dén thé tich nim trong
khoang tir 1 dén 20 hoic ndm trong khoang tr 2 dén 10 thé tich. Theo cac phuong 4n
khac, hdn hop phan tng dugc ¢d dén thé tich nim trong khoang tir 1 dén 5 thé tich, nAm
trong khoang tir 1 dén 3 thé tich hodc nim trong khoang tir 1 dén 2 thé tich.

Ngay khi mot lugng thich hop dung méi phan ting duoc loai bd, mot luong thich
hop dung méi két tinh duge bd sung vao va thé tich cua hdn hop duge diéu chinh bang
cach chung cit (tuy ¥ trong chan khong) dén thé tich thich hop (tuy ¥ c6 bd sung thém
dung mdi két tinh) sao cho san phdm niy s& két tinh ra khoi dung dich khi 1am lanh. V&
nguyén tic, thé tich ma tir d6 san pham két tinh 13 khong bi gi6i han; tuy nhién, c6 qua
nhidu dung méi trong qua trinh két tinh ¢6 thé din dén hao hut san phim nhiéu hon trong
nude cai. Mit khac, viéc két tinh san phém tir hdn hop ma qua dic ¢ thé din dén san
phém ¢ chét lugng kém hon. Thé tich cta hdn hop tién két tinh phu thudc vao mirc do
hoa tan cla san phdm trong dung maéi két tinh. Theo mot phuong 4n, thé tich tién két tinh
¢6 thé ndm trong khoang tir 1 thé tich dén 30 thé tich. Theo mdt sd phuong 4n, thé tich
ctia hdn hop tién két tinh c6 thé nim trong khoang tir 1 thé tich dén 20 thé tich hodc nim
trong khoang tir 1 thé tich dén 10 thé tich. Thong thudng hon, thé tich ciia hdn hop tién
két tinh c6 thé nim trong khoang tir 2 thé tich dén 10 thé tich, tir 3 thé tich dén 8 thé tich
hodc tir 4 thé tich dén 7 thé tich. Theo mot phuong 4n, thé tich tién két tinh c6 thé 1a
khoéang 5-6 thé tich truéc khi 1am lanh hdn hop.

Khi hdn hop tién két tinh dugc 1am lanh tir tir, sin phim mong mudn s& két tinh
ra khoi dung dich va c6 thé duoc tach bang cach loc. Do ludn ¢6 mdt it lwong chét dong

phan dbi anh khong mong muén, nén v6i cac hop chét isoxazolin nhat dinh ¢ thé 12 chét
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ddng phén d6i anh khong mong mudn hodc hop chét raxemic c6 thé két tinh ra khoi dung
dich nhanh hon so véi chit ddng phan déi 4nh mong mudn. Vi dy, da phat hién ra réng
theo mot phuong 4n ciia sang ché dé tdng hop (S)-afoxolan, afoxolan raxemic dugc Kkét
tinh (khong dugc solvat héa) ra khdi dung dich tir toluen nhanh hon so véi chit ddng
phan di anh (S) tinh khiét. CAc tinh thé ciia afoxolan raxemic ¢6 diém néng chay cao hon
S0 V&i cac tinh thé ciia solvat chit ddng phan ddi anh (S). Do vy, céc tinh thé ctia hop
chét raxemic c6 thé duoc loai bd b??mg cach diéu chinh nhiét do ctia hdn hop dén nhiét do
ma hop chit raxemic két tinh ra khoi dung dich va sau d6 loc chét rén dé thu dugc chét
ddng phén dbi anh mong mudn trong dung dich. MAm tinh thé ctia chit ddng phan ddi anh
khong mong mudn hodc hop chét raxemic dé géy ra su két tinh céc hop chét ndy c6 thé
duoc bd sung vao. Ngay khi hau hét hop chét raxemic di dugc loai bo, thé tich cia phan
dich loc c6 thé duoc didu chinh tiép (vi du, bang cich chung c4t hodc bd sung thém dung

mbi két tinh) va dung dich dwoc 1am lanh dé gay ra sy két tinh hop chat mong mudn.

Theo mdt phuong 4n, sy két tinh ctia hop chét raxemic c6 thé duogc tién hanh
bé‘mg cach tao mam béng tinh thé cta hop chét raxemic & nhiét do thép dé gay ra sy két
tinh hop chét, gia hoa hdn hop trong thoi gian thich hop, lam néng dé hoa tan hau hét chat
d@)ng phén dbi anh mong mudn, gia hoa ¢ nhiét do cao hon va loc hdn hop dé loai bo chét
ran. Theo mdt phuong 4n, viéc tao mam va két tinh hop chét raxemic duoc tién hanh &
nhiét d6 nidm trong khoang tir -10°C dén 30°C. Theo cac phuong 4n khéc, budc tao mam
duoc tién hanh & nhiét d6 ndm trong khoang tir 0°C dén 20°C, tlr 0°C dén 15°C hofc tir
5°C dén 15°C. Theo mdt phuong 4n khac, viéc tao mam va két tinh dugc tién hanh béng
cach tao mam béng hop chét raxemic & nhiét d6 nim trong khoang tir 7°C dén 13°C va

gia héa trong thoi gian thich hop d& dam béo ring hu hét hop chét raxemic dugc két tinh.

Sau d6, hon hop nay duge 1am nong dén nhiét do cao hon dé hoa tan chat dong
phan dbi anh mong mudn ddng thoi gitt lai cac tinh thé ctia hop chét raxemic. Theo mot
phuong 4n, hdn hop nay dugc 1am néng dén nhiét 4o nim trong khoang tir 30°C dén
100°C. Thong thudng hon, hdn hgp ndy duge lam néng dén nhiét d6 nam trong khoang tir
30°C dén 80°C va dugc gia héa trong thdi gian thich hop dé hoa tan chit dong phén dbi

4nh mong mudn ddng thoi gitt 1ai hop chét raxemic & dang ran. Thong thudng hon nita,
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hdn hop ndy dugc 1am néng dén nhiét @6 nim trong khoang tir 40°C dén 70°C, ndm trong
khoang tir 50°C dén 70°C hosc nim trong khoang tir 55°C dén 65°C. Theo mot phuong
4n khac nita, hdn hop nay dugc 1am néng dén nhiét d6 ndm trong khoang tir 57°C dén
63°C va dugc gia héa trong mot khoang thdi gian thich hgp. Sau d6, hdn hop nay duge

loc dé loai bo chat ran bao gdm hop chat raxemic khong mong muon.

Phén dich loc thu dugc dugc két tinh bang cach didu chinh 14n nita thé tich dén
thé tich mong mudn bing cach chung cit va/gidoic bd sung thém dung méi két tinh va
sau d6, 1am lanh tir tir dén nhiét d6 thich hop dé gay ra su két tinh chét ddng phan ddi anh
mong mudn. Theo mét phuong 4n, hdn hop nay dugc 1am lanh dén nhiét d6 ndm trong
khoang tir -10°C dén 30°C. Theo cic phuong an khéc, budc tao mam dugc tién hanh &
nhiét d6 nidm trong khoang tir 0°C dén 20°C, ndm trong khoang tir 0°C dén 15°C hodc
ndm trong khoang tir 5°C dén 15°C. Theo mdt phuong 4n khéac, hdn hop ndy duge 1am
lanh dén nhiét ¢6 nim trong khoang tir 7°C dén 13°C. Ngay khi & nhiét G6 mong mudn,
hdn hop nay ¢ thé dugc tao mam bang tinh thé chit dong phan dbi anh mong mudn va
dugc gia hoa trong thoi gian thich hop. San pham nay duoc tach bang cach loc hoic ly
tam va banh loc duoc rira béng dung mobi két tinh. Sau d6, chét rén thu duge duoc lam

khd, tuy y trong chan khong.

Theo mét s6 phuong 4n, san pham nay c6 thé duoc tai két tinh bing cach sir dung
dung moi két tinh giéng nhau hodc dung méi thay thé dé tinh ché thém nguyén liéu. Quy
trinh tuong tu nhu dugc mo ta trén day cé thé duge st dung chi khac 14 qua trinh két tinh
trude chit ddng phan ddi anh khéng mong mudn hosc hop chit raxemic c¢6 thé s& khong
can thiét. Theo mét phuong 4n, chit ddng phan d6i anh mong mubn cta hop chit
isoxazolin c¢6 thé duoc tai két tinh tir hdn hop gdm dung méi béo va dung méi rugu. Theo
mdt phuong 4n khac, hop chét isoxazolin ¢ thé duoc tai két tinh tir hdn hop gdm dung
moi béo va dung méi rugu c6 1-6 nguyén tir cacbon. Theo mot phuong 4n khéc, hop chat
isoxazolin c6 thé duoc tai két tinh tir hdn hop gébm dung mai xycloalkyl va dung mdi rugu
c¢6 1-6 nguyén tir cacbon. Theo mdt phuong an khac nita, hgp chét isoxazolin ¢6 thé duge

tai két tinh tir hdn hop gdm xyclohexan/etanol.
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Theo mdt phuong 4n c6 sir dung hdn hop dung moéi gdm dung méi béo va dung
mdi rugu, hdn hop chia san phﬁm rén va dung moéi két tinh duoc 1am néng dé hoa tan
chét rin va sau d6, dugc 1am lanh dén nhiét do thich hop dé tao mam dung dich béng tinh
thé mim cia san phém, néu mudn. Viéc tao midm hdn hop két tinh 12 tuy y, nhung cé thé
13 mong mudén dé tao ra tinh thé 16n hon coa dang mong mubn. Theo mot phuong an
khac, truéc tién san pham nay duoc hoa tan trong dung mdi trong d6 hop chat hoa tan tét

hon (vi dy, dung méi rugu) va dung moéi kia duoc bd sung vao & nhiét do ting.

Theo mdt phuong 4n, trong d6 hén hop dung méi gdm dung méi rugu va dung
moi béo duoc sir dung dé két tinh san phim, ty 18 thé tich gitta thé tich ciia rugu va thé
tich ctia dung méi béo nim trong khoang tir 1:10 dén 1:99 c6 thé durge sir dung. Théng
thudng hon, ty 18 thé tich gitra thé tich ctia rugu va thé tich ctia dung méi béo nim trong
khoang tir 1:5 dén 1:40 hosc nim trong khoang tir 1:5 dén 1:30 ¢6 thé duoc sir dung. Theo
mdt phuong 4n khéc, ty 18 thé tich ctia dung moi rugu va dung mdi béo trong hdn hop tinh
theo thé tich cta ruou va thé tich cia dung mdi béo cé thé nim trong khoang tir 1:5 dén
1:15, ndm trong khoang tir 1:8 dén 1:13 hoic ndm trong khoang tir 1:10 dén 1:13. Theo
mdt phuong 4n khéc, ty 1¢ thé tich ctia dung méi rugu va dung méi béo trong hdn hop
dung méi c6 thé ndm trong khoang tir 1:10 dén 1:30 hodc ndm trong khoang tir 1:15 dén
1:25. Theo mdt phuong 4n khéc nita, ty 18 thé tich cia dung maéi rurou va dung moi béo

trong hdn hgp dung maéi cé thé 12 khoang 1:20.

Luong dung moi béo duge sir dung trong qué trinh két tinh hop chat isoxazolin
theo sang ché khi 12 mot phan ciia hé dung méi v6i dung méi rugu ciing sé phu thude vao
dung moéi béo cu thé dugce sur dung va hop chét isoxazolin cu thé. Theo mot phuong éan,
lugng dung méi béo duge sir dung c6 thé ndm trong khoang tir 5 dén 30 thé tich, tinh theo
thé tich ctia san pham dugc tai két tinh hodc theo thé tich cua nguyén liéu ban diu néu
dugc két tinh tir qua trinh téng hop. Theo céc phuong 4n khac, lvgng dung modi béo ndm
trong khoang tlir 5 dén 20 thé tich c6 thé duoc sir dung. Thong thuong hon, lvong dung
moi béo ndm trong khoang tir 10 dén 20 thé tich c6 thé thich hop. Theo mot phuong 4an,

lwong dung moi béo nim trong khoang tir 13 dén 16 thé tich c¢6 thé duoc sir dung.
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Theo mot phuong 4n, hdn hop nay duoc 1am néng dén nhiét ¢ nim trong khoang
tir 40°C dén 70°C dé hoa tan chit rin. Thong thudng hon, hdn hop nidy dugc 1am néng
dén nhiét d6 nim trong khoang tir 50°C dén 70°C hoic nim trong khoang tir 55°C dén
65°C. Theo mdt phuong 4n, hdn hop nay dugc 1am néng dén nhiét do nim trong khoang

tr 57°C dén 63°C dé hoa tan chét rin.

Ngay khi chat rin duoc hoa tan, dung méi bd sung c6 thé duge thém vao ¢ dua
hdn hop nay dén diém & hosc chi vira trén diém b3o hoa. Thong thuong, dung moi ma
dugc thém vao 12 dung mdi trong d6 san pham cé kha ning hoa tan it hon. Hon hop thu
duoc c6 thé dugc 1am lanh mot chut dé dua hdn hop nay dén diém bio hoa va sau dd, tuy
¥ tao mim bing tinh thé cia chit ddng phan dbi anh mong muébn. Sau d6, hdn hop niy
duoc 1am lanh tir tir tiép dén nhiét d6 thich hop va rdi dugc gia héa. San phdm duoc tach

bang cach loc hoc ly tAm va san pham duoc 1am kho tuy ¥ trong chin khong.

Nhiét 46 ma & d6 hdn hop két tinh dugc tao mam (néu dugc thuc hién) phu thude
vao hop chét isoxazolin va cic dung méi duoc sir dung dé két tinh. Theo mét phuong 4n,
viéc tao mam cua hén hop tién két tinh dwoc tién hanh & nhiét do nam trong khoang tur
10°C dén 80°C hoic nim trong khoang tir 20°C dén 70°C. Theo mot phuong 4n, viée tao
mam cua hdn hop tién két tinh duogc thuc hién & nhiét d6 nim trong khoang tir 40°C dén
65°C. Theo cic phuong 4n khac, hdn hop tién két tinh dugc tao mam & nhiét d6 nim
trong khoang tir 45°C dn 65°C hodc nam trong khoang tir 50°C dén 60°C. Theo mdt
phuong 4n, hdn hop nay duge tao mam bang tinh thé cla san pham mong mudbn & nhiét
d6 ndm trong khoang tir 52°C dén 58°C va khudy trong thdi gian thich hop. Theo mét
phuong 4n, hdn hop di dugc tao mam duge 1am néng trong it nhat 30 phut hoc it nhit

mot gio.

Sau khi tao mim bing tinh thé mim cia san phidm mong mudn, theo mot sb
phuong 4n, hdn hop nay c6 thé dugc 1am lanh dén nhiét d6 trung gian (vi dy, nim gitra
nhiét do két tinh cudi va nhiét do tao mim) va duoc gid héa. Hon hop nay cling c¢6 thé
duoc 1am néng mot 14n nita dén nhiét do g?ln vGi hodc trén mot chat nhiét d6 ma & dé hdn
hop nay dugc tao mam va sau d6, duoc 1am lanh tir tir mot 14n nita. Qua trinh nay duoc
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tién hanh d& 1am cho céc tinh thé tao ra duoc 16n 18n trude khi 1am lanh xudng cubi cung

va két tinh.

Sau d6, hdn hop di dugc tao mam duge 1am lanh tir tir 14n cudi dén nhiét do thép
hon d& hoan thanh qué trinh két tinh. Theo mdt phuong 4n, hdn hop di dugc tao mam
dugc 1am lanh dén nhiét d6 thip hon 30°C dé két tinh san phdm mong mubn. Theo mot
phuong an, hdn hop nay dugc lam lanh dén nhiét d6 nim trong khoang tir -10°C dén
30°C. Theo cac phuong &n khac, budc tao mam duoc tién hanh & nhiét d6 ndm trong
khoang tir 0°C dén 20°C, nam trong khoang tir 0°C dén 15°C hodc nam trong khoang ttr
5°C dén 15°C. Theo mot phuong 4n khéc, hdn hop ndy dugce 1am lanh dén nhiét do ndm
trong khoang tir 7°C dén 13°C. Theo mdt phuwong an khac, hdn hop di dugc tao mam
duoc 1am lanh dén nhiét d6 thdp hon 20°C hodc thap hon 15°C va gia héa dé hoan thanh
qué trinh két tinh san phdm. Hdn hop duoc gia hoa va sau d6, chét rin dugc tach bing
cach loc hodc ly tAm. San phidm dugc 1am kho, tuy v trong chan khong, dé thu duoc san

pham mong muon.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& hiéu ring téc d6 1am lanh 13
rat quan trong trong qua trinh két tinh. Néu tdc d6 1am lanh qua nhanh, thi mirc d6 hoa tan
ctia hop chét trong dung méi s& giam quéa nhanh chéng va céc tinh thé s& khong thé 16n
1én dé tao ra san phim & dang tinh thé va chit lugng mong mudn. Theo mot sb phuong
4n, hon hop két tinh duoc 1am lanh & téc d6 nim trong khoang tir 20°C/gid dén 1°C/gid
d8 bao dam ring cAc tinh thé ciia san phdm mong mudn c6 thé 16n 1én & te d thich hop
d8 bao dam do tinh khiét cta san phdm. Thong thudng hon, hdn hop két tinh duoc 1am
lanh & téc d6 ndm trong khoang tir 15°C/gid dén 1°C/gid hoic nim trong khoang tir
10°C/gidr dén 5°C/gid. Theo mot phuong an, hdn hop két tinh duge 1am lanh & téc d6 nim
trong khoang tir 8°C/gid dén 3°C/gid dén nhiét do dich.

San phim dugc 1am kho & nhiét d6 ndm trong khoang tir nhiét do trong phong
dén 80°C, tuy ¥ trong chan khong. Theo cac phuong 4n khac, san phim nay dugc 1am kho
& nhiét d6 nim trong khoang tir 30°C dén 70°C, tuy ¥ trong chan khong. Theo cac
phuong 4n khac nira, san phim nay duge 13m khd & nhiét do nim trong khoang tir 40°C
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dén 60°C, tuy y trong chan khong. Theo mot phuong an, san phdm nay duoc 1am khod &
nhiét 6 ndm trong khoang tir 45°C dén 55°C, tuy ¥ trong chan khong.

Theo mdt phuong 4n khac, hdn hop san phdm tho c6 thé dugc tinh ché bang cach
sic ky dé tao ra san phdm. Cac phuong phap tinh ché sir dung pha tinh bat d6i 1 da biét
trong linh vuc ndy. Vi du, chit ddng phan dbi anh mong mudn ciia hop chét cé cong thirc
() ¢ thé duoc tach bing cach s dung HPLC diéu ché véi pha tinh bat dbi nhu cot
Chiralpak® AD. Céac cot bat dbi va cac phuong phép sic ky khac 1 da biét trong linh vuc

nay.

Theo mét phuong 4n ctia sang ché, chét xtc tac chuyén pha bat dbi ¢ cong thirc
(Ila) hoic (IIIb) c6 thé duoc gin vao gid d polyme sao cho chit xuc tac nay ¢ thé duoc
thu hdi mot cach d& dang tir hdn hop phan tmg va dugc tai sir dung. Chét xtc tac cb cdng
thire (IITa) hodc (ITIb) c6 thé dugc gan vao polyme thich hop & mot vai vi tri bao gdm trén
nhom aryl hodc heteroaryl R, trén nhém W hodc trén nhdm quinolin nhu dugce thé hién
duéi day ddi v6i cong thize (Ia-13):

(ITa-13)

Chét xuc tac c6 thé dugc gin vao gia d& polyme thich hop & nhém phenyl duogc

thé, vi du, bang cach cho nhém hydroxyl trong nguyén liéu chét xtc tac ban dau phan g
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v6i nhém 4 dién tir trén chét xic tac. Cac phuong phap khac dé gin chit xdc tac bao
gbm, vi du, cho chat xtic tic trén co s& quinin trong d6 W 13 nhém vinyl phan Gng st
dung phan tng chuyén vi olefin hodc cac phuong phap khidc ma ¢ thé phan tng véi

nhdém vinyl.

Theo m6t phuong an khac, chat xuc tac c6 thé dugc gitt vao polyme thich hop &
nhém quinolin biang cach bao vé nhém hydroxyl tu do, loai metyl va alkyl héa véi

polyme.

Trong phdn mo ta va trong yéu cau bao hd, cac thuat ngit nhu “gdm cb,” “bao
gdm,” “chira” va “cé” va cac thuat ngir tuong tur ¢é thé ¢6 nghia nhu duoc quy dinh trong
lugt patent M¥ va c6 thé c6 nghia “odm ca,” “ké ca,” va cic nghia tuong fu; “vé co ban
dugc cAu thanh tir” hodc “vé co ban bao gém” tuong tu nhu vay c6 nghia nhu dugc quy
dinh trong lut patent M§ va thuat ngi nay c6 két thic mé, cho phép c6 mit nhidu phin tir
hon so v61 cac phﬁn ttr dugc trich dan, voi diéu kién 13 cac dic tinh co ban hodc méi cia
phén tr duoc trich dan khong bi thay d81 boi su 6 mit cia nhidu phén tr hon so véi dugce

trich dén, ahung loai trir cc phwong 4n trong giai phéap k¥ thuat di biét.

Ciing luu y rang trong phan mo6 ta va trong yéu cau bio hd va/gidodc cdc doan md
14, cac hop chat theo sang ché dugc du dinh bao gdm tat ca cac chat dong phén 14p the va

cac dang két tinh (gém ca dang hydrat hoa, dang da hinh va dang v6 dinh hinh.

Dinh nghia

Céac thuat nglt dugc st dung trong ban md ta nay s& cd nghia thong thudng cia
chiing trong linh vyc k¥ thudt nay trir khi c¢6 quy dinh khéc. Céc gbe hitu co dugce d& cép
trong dinh nghia v& cac bién c6 cong thire (I) 14 — giéng nhu thut ngit halogen — c4c thust
ngit chung ding cho cic nhém liét ké riéng r& clia cac thanh vién nhém riéng r&. Tién t6

C,-Cy, chi ra trong mdi trudng hop 13 s6 nguyén tr cachon c6 thé ¢é trong nhom.

Thuét ngtt “dong vat” dugc sir dung trong ban moé ta nay bao gom tat ca dong vat
¢d va, chim va céd va cling bao gom tat cé cac déng vat cod xuong song. Dong vat nay bao
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gém, nhung khong chi gidi han &, méo, chd, gia sic, ga, bo, nai, dé, ngua, lac da, lgn, clru
va bo Tay Tang. Bong vat cling bao gdm ca thé dong vit trong tAt ca giai doan phat trién,
bao gdm giai doan phéi thai va bao thai. Theo mét sb phuong 4n, dong vat 1a dong vt

khong phai 1a nguoi.

Thuat ngtr “dung m6i béo” nhu duge st dung trong ban moé ta nay dung dé chi
c4c dung mdi bao gdm céc hydrocacbon mach thing, mach nhanh, mach vong, bac mdt,
bac hai hodc bac ba. Dung moi béo thong thudng bao gdm, nhung khoéng chi giéi han &,
pentan, hexan, heptan, octan, xyclopentan, xyclohexan, va cdc dung méi tuong tu, va hén
hop cua chung. Nhu dugc st dung trong ban mé ta nay, “dung moi béo” khdng bao gbm

cac dung moi thom nhu toluen.

Thuét nglt “dung m6i thom” nhu dugc st dung trong ban md ta nay dung dé chi
cac dung mdi bao gbdm phan tir hydrocacbon c¢6 dic didm thom, tuy v duoc thé bing
halogen. Cac dung moéi thom thong thudng bao gdm, nhung khong chi gii han &, benzen,
toluen, o-xylen, p-xylen hodc hdn hop cha ching (xylen), flobenzen, clobenzen, o-

diclobenzen, anisol va mesitylen, va hon hgp cta ching.

Thuét ngtr “alkyl” dung dé chi hydrocacbon bac mdt, bac hai hoac bac ba mach
thang, mach nhanh, mach vong, bdo hoa, bao gdm cac hydrocacbon c6 1 dén 20 nguyén
ttr. Theo mot sb phuong &n, nhom alkyl sé bao gém nhém alkyl Cy-Cy,, C1-Cqg, C1-Cg, Cy-
Ce hoac Ci-C4. Vidu vé C,-Cy alkyl bao gém, nhung khong chi gigi han &, metyl, etyl,
propyl, 1-metyletyl, butyl, 1-metylpropyl, 2-metylpropyl, 1,1-dimetyletyl, pentyl, 1-
metylbutyl, 2-metylbutyl, 3-metylbutyl, 2,2-dimetylpropyl, 1-etylpropyl, hexyl, 1,1-
dimetylpropyl, 1,2-dimetylpropyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-
metylpentyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-
dimetylbutyl, 3,3-dimetylbutyl, l-etylbutyl, 2-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etyl-1-metylpropyl, 1-etyl-2-metylpropyl, heptyl, octyl, 2-etylhexyl,
nonyl va dexyl va cc chit ddng phan cia ching. C;-Cy-alkyl nghia 13, vi du, metyl, etyl,

propyl, 1-metyletyl, butyl, 1-metylpropyl, 2-metylpropyl hodc 1,1-dimetyletyl.
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Nhoém alkyl vong hodc “xycloalkyl”, cling bao ham trong thuét ngr alkyl bao
gdm cac nhém c6 3 dén 10 nguyén tir cacbon cé mot hodc nhiéu vong ngung tu. Theo mot
s6 phuong 4n, nhém xycloalkyl bao gdm nhém alkyl vong C4-C; hodc C3-C,. Vi du
khong giéi han pham vi cia sing ché vé nhém xycloalkyl bao gébm adamantyl,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl va cac nhém
tuong tu.

Nhém alkyl duge d& cap trong ban mé ta ndy ¢ thé khong dugc thé hoic duoc
thé bﬁng mot hodc nhiéu géc dugc chon tir nhém bao gém alkyl, halo, haloalkyl,
hydroxyl, carboxyl, axyl, axyloxy, amino, alkyl- hodc dialkylamino, amido, arylamino,
alkoxy, aryloxy, nitro, xyano, azido, thiol, imino, axit sulfonic, sulfat, sulfony!, sulfanyl,
sulfinyl, sulfamoyl, este, phosphonyl, phosphinyl, phosphoryl, phosphin, thioeste, thioete,
axit halogenua, anhydrit, oxim, hydrozin, carbamat, axit phosphonic, phosphat,
phosphonat, hodc cdc nhém chirc kha thi khac bét ky khong e ché hoat tinh sinh hoc cia
hop chét theo sang ché, khéng dugc bdo v€ hodc dugce bao ve, néu can, da biét d6i véi
nguoi co hiéu biét trong linh vuc nay, vi dy, nhu dugce dé cédp trong Greene, et al.,
Protective Groups in Organic Synthesis, John Wiley and Sons, Third Edition, 1999, néi

dung cua tai liéu dugc dua vao ban mo ta nay bang cach vién dan.

Cac thuiat ngt bao gdm “alkyl” nhu “alkylxycloalkyl,” “xycloalkylalkyl,”
“alkylamino,” hodc “dialkylamino” s& dugc hiéu 14 bao gdm nhém alkyl nhu duge xéc
dinh trén ddy duogc lién két véi nhém chire khée, trong d6 nhém duge lién két v6i hop
chit qua nhém cudi d3 néu, nhu dugc hidu béi ngudi cé hiéu biét trong linh vuc k§y thuat

nay.

Thuat ngtr “alkenyl” ding d& chi ca cacbon mach thing 14n mach nhanh c6 it nhat
mot lién két ddi cacbon-cacbon. Theo mdt sb phuong 4n, cic nhém alkenyl ¢ thé bao
gém nhom C,-C, alkenyl. Theo cic phuong an khéc, alkenyl bao gém nhém C,-Cyy, Csp-
C 0, Co-Cs, Co-Cs hogic C,-Cy alkenyl. Theo mdt phuong 4n vé alkenyl, sb lién két doi 1a
1-3, theo phuong én khac vé alkenyl, s6 lién két doi 1a mot hodc hai. Cac khoang lién két
d6i cacbon-cacbon khac va sd nguyén tir cacbon cling dugc du dinh tiy thudc vao vi tri

115



48609 116/214

ctia gbc alkenyl trén phan tir. Cac nhém “C,-Cio-alkenyl” c6 thé bao gdm nhiéu hon mot
lién két doi trong mach. Vi du bao gém, nhung khong chi gidi han &, etenyl, 1-propenyl,
2-propenyl, 1-metyl-etenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-metyl-1-propenyl, 2-metyl-
1-propenyl, 1-metyl-2-propenyl, 2-metyl-2-propenyl; 1-pentenyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 1-metyl-1-butenyl, 2-metyl-1-butenyl, 3-metyl-1-butenyl, 1-metyl-2-butenyl,
2-metyl-2-butenyl, 3-metyl-2-butenyl, 1-metyl-3-butenyl, 2-metyl-3-butenyl, 3-metyl-3-
butenyl, 1,1-dimetyl-2-propenyl, 1,2-dimetyl-1-propenyl, 1,2-dimetyl-2-propenyl, 1-etyl-
1-propenyl, 1-etyl-2-propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-
metyl-1-pentenyl, 2-metyl-1-pentenyl, 3-metyl-1-pentenyl, 4-metyl-1-pentenyl, 1-metyl-
2-pentenyl, 2-metyl-2-pentenyl, 3-metyl-2-pentenyl, 4-metyl-2-pentenyl, 1-metyl-3-
pentenyl, 2-metyl-3-pentenyl, 3-metyl-3-pentenyl, 4-metyl-3-pentenyl, I-metyl-4-
pentenyl, 2-metyl-4-pentenyl, 3-metyl-4-pentenyl, 4-metyl-4-pentenyl, 1,1-dimetyl-2-
butenyl, 1,1-dimetyl-3-butenyl, 1,2-dimetyl-1-butenyl, = 1,2-dimetyl-2-butenyi, 1,2-
dimetyl-3-butenyl, 1,3-dimetyl-1-butenyl, 1,3-dimetyl-2-butenyl, 1,3-dimetyl-3-butenyl,
2,2-dimetyl-3-butenyl, 2,3-dimetyl-1-butenyl, 2,3-dimetyl-2-butenyl, 2,3-dimetyl-3-
butenyl, 3,3-dimetyl-1-butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-butenyl, 1-etyl-2-butenyl,
1-etyl-3-butenyl, 2-etyl-1-butenyl, 2-etyl-2-butenyl, 2-etyl-3-butenyl, 1,1,2-trimetyl-2-
propenyl, 1-etyl-1-metyl-2-propenyl, 1-etyl-2-metyl-1-propenyl va 1-etyl-2-metyl-2-
propenyl. |

“Alkynyl” ding d& chi ca cacbon mach thing 14n mach nhanh c6 it nhit mot lién
két ba cacbon-cachon. Theo mdt phuong 4n vé alkynyl, sb lién két ba 1a 1-3; Theo
phuong 4n khéc vé alkynyl, s6 lién két ba 1a mot hoic hai. Theo mot s6 phuong 4n, cac
nhom alkynyl bao gdm tr nhém C,-Cypg alkynyl. Theo cdc phuong 4n khic, cdc nhém
alkynyl c6 thé bao gdm nhém Cy-Cjy, Cp-Cyp, Co-Cs, Co-Cs hodic Cp-C4 alkynyl. Cac
khoang lién két ba cacbon-cacbon khac va sd nguyén tir cacbon cling dugc du dinh tiy
thudc vao vi tri cua géc alkenyl trén phan tr. Vi dy, thuat ngt “C,-Cj¢-alkynyl” khi dugce
st dung trong ban mé ta nay dung d chi nhém hydrocacbon chua bio hoa mach thing
hodc mach nhénh ¢6 2 dén 10 nguyén tir cacbon va chura it nhat mot lién két ba, nhu

etynyl, prop-1-yn-1-yl, prop-2-yn-1-yl, n-but-1-yn-1-yl, n-but-1-yn-3-yl, n-but-1-yn-4-yl,
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n-but-2-yn-1-yl, n-pent-1-yn-1-yl, n-pent-1-yn-3-yl, n-pent-1-yn-4-yl, n-pent-1-yn-5-yl,
n-pent-2-yn-1-yl, n-pent-2-yn-4-yl, n-pent-2-yn-5-yl, 3-metylbut-1-yn-3-yl, 3-metylbut-1-
yn-4-yl, n-hex-1-yn-1-yl, n-hex-1-yn-3-yl, n-hex-1-yn-4-yl, n-hex-1-yn-5-yl, n-hex-1-yn-
6-yl, n-hex-2-yn-1-yl, n-hex-2-yn-4-yl, n-hex-2-yn-5-yl, n-hex-2-yn-6-yl, n-hex-3-yn-1-
yl, n-hex-3-yn-2-yl, 3-metylpent-1-yn-1-yl, 3-metylpent-1-yn-3-yl, 3-metylpent-1-yn-4-
yl, 3-metylpent-1-yn-5-yl, 4-metylpent-1-yn-1-yl, 4-metylpent-2-yn-4-yl hodc 4--

metylpent-2-yn-5-yl va cdc nhém tuong tu.

Thuat ngtt “haloalkyl” ding dé chi nhém alkyl, nhu duoc x4c dinh & déy, duoc
thé bing mét hoic nhidu nguyén tir halogen. Vi du vé C;-Cy-haloalkyl bao gdm, nhung
- khong chi gidi han &, clometyl, bromometyl, diclometyl, triclometyl, flometyl, diflometyl,
triflometyl, cloflometyl, dicloflometyl, clodiflometyl, 1-cloetyl, 1-bromoetyl, 1-floetyl, 2-
floatyl, 2,2-difloetyl, 2,2,2-trifloetyl, 2-clo-2-floetyl, 2-clo-2,2-difloetyl, 2,2-diclo-2-
floetyl, 2,2,2-tricloetyl, pentafloetyl va cdc nhém tuong tu.

Thuat ngit “haloalkenyl” ding dé chi nhém alkenyl, nhu duogc x4c dinh & day,

duoc thé bing mot hodc nhiéu nguyén tir halogen.

Thuét ngt “haloalkynyl” dung dé chi nhém alkynyl, nhu dugc xac dinh & day,

duoc thé bang mot hodc nhidu nguyén tir halogen.

“Alkoxy” dung d& chi alkyl-O-, trong d6 alkyl 1 nhu dugc x4c dinh trén day.

99 ¢

Tuong tu, cac thuat ngl “alkenyloxy,” “alkynyloxy,” “haloalkoxy,” “haloalkenyloxy,”
“haloalkynyloxy,”  “xycloalkoxy,” “xycloalkenyloxy,”  “haloxycloalkoxy,” va
“haloxycloalkenyloxy” 14n luot d& chi cac nhém alkenyl-O-, alkynyl-O-, haloalkyl-O-,
haloalkenyl-O-, haloalkynyl-O-, xycloalkyl-O-, xycloalkenyl-O-, haloxycloalkyl-O-, va
haloxycloalkenyl-O-, trong d6 alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl,
xycloalkyl, xycloalkenyl, haloxycloalkyl, va haloxycloalkeny! 1a nhu dugc xac dinh trén
day. Vi du vé& C;-Ce-alkoxy bao gém, nhung khong chi gidi han &, metoxy, etoxy, C,Hs-
CH,0-, (CH;),CHO-, n-butoxy, C,Hs-CH(CH;)O-, (CH;),CH-CH,0- (CHj;);CO-, n-
pentoxy, l-metylbutoxy, 2-metylbutoxy, 3-metylbutoxy, 1,1-dimetylpropoxy,
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1,2-dimetylpropoxy, 2,2-dimetyl-propoxy, 1-etylpropoxy, n-hexoxy, 1-metylpentoxy, 2-
metylpentoxy, 3-metylpentoxy, 4-metylpentoxy, 1,1-dimetylbutoxy, 1,2-dimetylbutoxy,
1,3-dimetylbutoxy, 2,2-dimetylbutoxy, 2,3-dimetylbutoxy, 3,3-dimetylbutoxy, 1-
etylbutoxy, 2-etylbutoxy, 1,1,2-trimetylpropoxy, 1,2,2-trimetylpropoxy, 1-etyl-1-
metylpropoxy, 1-etyl-2-metylpropoxy va cadc nhom tuong tu.

Thuat ngt “alkylthio” dung dé chi alkyl-S-, trong d6 alkyl 12 nhu dugc x4c dinh
trén day. Tuong tu, cac thudt nglr “haloalkylthio,” “xycloalkylthio,” va cdc nhoém tuong
tu, ding dé chi haloalkyl-S- va xycloalkyl-S-, trong d6 haloalkyl va xycloalkyl 1a nhu

duoc xac dinh trén day.

Thuét ngit “alkylsulfiny]” ding dé chi alkyl-S(O)-, trong d6 alkyl 1& nhu dugc xéc
- dinh trén day. Tuong tu, thuat ngi “haloalkylsulfinyl” dung dé chi haloalkyl-S(O)- trong
do6 haloalkyl 1a nhu dugc xac dinh trén day.

Thuét ngit “alkylsulfonyl” dung dé chi alkyl-S(O),-, trong d6 alkyl 13 nhu duoc
x4c dinh trén day. Tuong ty, thudt ngt “haloalkylsulfonyl” dung dé chi haloalkyl-S(O),-
trong d6 haloalkyl 1a nhu dugc xéac dinh trén day.

Thuit ngit alkylamino va dialkylamino dung dé chi alkyl-NH- va (alkyl),N- trong
d6 alkyl 1a nhu dugce xac dinh trén day. Tuong tu, thudt nglt “haloalkylamino” dung dé
chi haloalkyl-NH- trong d6 haloalkyl 1a nhu dugc x4c dinh trén day.

Cac thuit ngtr “alkylcarbonyl,” “alkoxycarbonyl,” “alkylaminocarbonyl,” va
“dialkylaminocarbonyl ding dé chi alkyl-C(O)-, alkoxy-C(O)-, alkylamino-C(O)- va
dialkylamino-C(O)- trong d6 alkyl, alkoxy, alkylamino va dialkylamino la nhu dugc xac
dinh trén ddy. Tuong tu, cac thuit ngt “haloalkylcarbonyl,” “haloalkoxycarbonyl,”
“haloalkylaminocarbonyl,” va “difloloalkylaminocarbonyl” dung dé chi cac nhém
haloalkyl-C(O)-, haloalkoxy-C(O)-, haloalkylamino-C(O)- va difloloalkylamino-C(O)-
trong dé haloalkyl, haloalkoxy, haloalkylamino va difloloalkylamino 1a& nhu dugc xac

dinh trén day.
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“Aryl” ding dé chi nhém cacbon vong thom hoa tri mot ¢4 tir 6 dén 14 nguyén ti
cacbon ¢6 mot hodc nhiéu vong ngung tu. Theo mot s6 phuong 4n, cic nhém aryl bao
gdbm nhém Cg-Cyg aryl. Cac nhém aryl bao gbm, nhung khong chi gi¢i han &, phenyl,
biphenyl, naphtyl, tetrahydronaphtyl, phenylxyclopropyl va indanyl. Cac nhém aryl c6 thé
khong duogc thé hodc duoc thé béng mot hodc nhiéu géc dugc chon tir halogen, xyano,
nitro, hydroxy, mercapto, amino, alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl,
haloalkyl, haloalkenyl, haloalkynyl, haloxycloalkyl, haloxycloalkenyl, alkoxy,
alkenyloxy, alkynyloxy, haloalkoxy, haloalkenyloxy, haloalkynyloxy, xycloalkoxy,
xycloalkenyloxy, haloxycloalkoxy, haloxycloalkenyloxy, alkylthio, haloalkylthio,
xycloalkylthio, haloxycloalkylthio, alkylsulfiny!, alkenylsulfinyl, alkynyl-sulfinyl,
haloalkylsulfinyl, haloalkenylsulfinyl, haloalkynylsulfinyl, alkylsulfonyl, alkenylsulfonyl,
alkynylsulfonyl, haloalkyl-sulfonyl, haloalkenylsulfonyl, haloalkynylsulfonyl,
alkylamino,  alkenylamino, alkynylamino, di(alkyl)amino,  di(alkenyl)-amino,

di(alkynyl)amino, hodc trialkylsilyl.

Thuat ngtr “aralkyl” ding dé chi nhém aryl dugc lién két v&i hop chét gbe qua
cAu ndi alkylen gbc kép, (-CH,-),, trong d6 n bing 1-12 va trong d6 “aryl” 1a nhu dugc
xac dinh trén day.

“Heteroaryl” dung dé chi nhom thom hod tri mot c6 tir 1 dén 15 nguyén tir
cacbon, t&t hon 13 tir 1 dén 10 nguyén tir cacbon, c6 mot hoac nhiéu nguyén tir khac loai
0XYy, nito, va luu huynh trong vong, t6t hon 14 tir 1 dén 4 nguyén tir khac loai, hodc tir 1
dén 3 nguyén tir khac loai. Nguyén tir khac loai nito va luu huynh c6 thé tuy y duge oxy
héa. Cac nhém heteroaryl nhu vay ¢ thé c6 mot vong (vi dy, pyridyl hodc furyl) hodc
nhiéu vong ngung tu véi diéu kién diém gén két 13 qua nguyén tir vong heteroaryl.
Heteroaryl duoc uwu tién bao gdm pyridyl, piridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
pyrolyl, indolyl, quinolinyl, isoquinolinyl, xinolinyl, quinazolinyl, quinoxalinnyl,
phtalazinyl, 1,2,3-benzotriazinyl, 1,2,4-benzotriazinyl, furanyl, thienyl, furyl, pyrolyl,
imidazolyl, oxazolyl, isoxazolyl, isothiazolyl, 1,3,4-thiadazolyl, pyrazolyl benzofuranyl,
va benzothienyl. Vong heteroaryl c6 thé khong duge thé hoac duoc thé bang mot hoic

nhidu gbc nhu dugc mo ta véi aryl néu trén.
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“Heteroxyclyl,” “di vong” hodc “di vong” dung dé chi nhém vong chua bio hoa
hodc bdo hoa hoan toan, vi du, mét vong c6 3 dén 7 canh hodc mot vong ¢ 4 d@n 7 canh;
hai vong ¢6 7 dén 11 canh, hodc hé vong ba nhan c6 10 dén 15 canh, c6 mét hodc nhiéu
nguyén tir khéc loai oxy, luu huynh hodc nito trong vong, t6t hon 1a tir 1 dén 4 hoic tir 1
dén 3 nguyén tir khac loai. Nguyén tit khac loai nito va luu huynh c6 thé tuy ¥ duoc oxy
hoéa va nguyén tir khac loai nito c6 thé tuy y dugc thé bac bén. Nhém di vong cé thé dugc
gan & nguyén tir khac loai bét ky hodc nguyén tir cacbon ctia vong hogc hé vong va cé thé
khong dugc thé hoac dugc thé béng mdt hoic nhiéu géc nhu dugc mo ta vai nhém aryl

néu trén.

Céc nhom di vong mdt nhan duge 1dy 1am vi du bao gdm, nhung khong chi gisi
han &, pyrolidinyl, pyrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, iﬁlidazolinyl,
imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl,
thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrolodinyl, 2-
oxoazepinyl, azepinyl, 4-piperidonyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxit,
thiamorpholinyl sulfon, 1,3-dioxolan va tetrahydro-1,1-dioxothienyl, triazolyl, triazinyl,

va cac nhém tuong tu.

Céc nhém di vong hai nhan dugc 14y 1am vi du bao gdém, nhung khong chi gidi
han &, indolyl, benzothiazolyl, benzoxazolyl, benzodioxolyl, benzothienyl, quinuclidiny]l,
quinolinyl, tetra-hydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, benzopyranyl, xinolinyl, quinoxalinyl,
indazolyl, pyrolopyridyl, furopyridinyl (nhu furo[2,3-c]pyridinyl, furo[3,2-
blpyridinyljhodc furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (nhu 3,4-

dihydro-4-oxo-quinazolinyl), tetrahydroquinolinyl va cdc nhém tuong tu.

Cé4c nhém di vong ba nhan duoc 14y 1am vi du bao gdm carbazolyl, benzidolyl,

phenanthrolinyl, acridinyl, phenanthridinyl, xantenyl, va va cdc nhém tuong tu.
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Halogen nghia 1a nguyén tir flo, clo, brom va iot. Tén goi ctua “halo” (vi dy, nhu
dwoc minh hoa trong thuét ngft haloalkyl) ding dé chi tat ca muc thay thé tir thay thé don
dén thay thé perhalo (vi du, nhu dugc minh hoa b@‘mg metyl duéi dang clometyl (-CH,Cl),
diclometyl (-CHCl,), triclometyl (-CCly)).

Thuét ngit "vd dinh hinh" khi dugc 4p dung vdi afoxolan trong ban moé ta nay
ding dé chi trang thai ran trong d6 phan tir afoxolan c6 miat & dang sap xép hdn loan va
khong tao ra mang tinh thé hodc 6 don vi khéac biét. Khi dua vao nhiéu xa tia X trén mau

bot, afoxolan v6 dinh hinh khdng tao ra dinh tinh thé dic trung bét ky.

Thuét ngit "do tinh khiét héa hoc" ding dé chi tdng mic ctia san phidm mong
mudn. Néu hop chit c6 mit & dang ddng phan d6i anh, "d6 tinh khiét héa hoc" khi duoc
stt dung trong ban mo ta nay s& bao gdm ca dang ddng phan dbi anh dé tinh toan tong
mirc ctia san phdm mong mudn. Néu hop chit c6 mit & dang solvat, "do tinh khiét hoa
hoc" khi dugc st dung trong ban mo ta nay s& bao gdm solvat d& tinh toan tbng murc cia
san phdm mong mudn. Céc tap chat ¢ thé & dang, vi du, chit phan tmg xt 1y, san pham
trung gian xir 1y khong mong mudn, san phim thoi bién hodc sin phdm oxy hoa. Theo
cac phuwong 4n cu thé, do tinh khiét hoa hoc cao, tirc 1a do tinh khiét héa hoc 16n hon
90%, dic biét 12 trén 92,5%, 95%, 96%, 97%, 98%, 99% va bao gdbm 100%. P9 tinh khiét
c6 thé duge do bang nhiéu ky thuat, bao gdm phan tich HPLC.

Céc thuét ngit “chit ddng phan dbi anh” va “ddng phan d6i anh” dung dé chi
phan tir khong thé chdng 1én anh phan xa cta né va do d6 1a dang quang hoat trong d6
chét dong phan dbi anh quay mit phing cta 4nh sang phan cuc theo mot huéng va hop

chit anh phén xa clia n6 quay mat phing cia 4nh sang phan cuc theo hudng dbi dién.

Thuat ngit “luong du chit ddng phan d6i anh” hoic “e.e.” khi dugc sir dung trong
ban md ta ndy ding dé chi su khac biét gitta luong ctia mot chat ddng phan d6i anh va
luong ctia mot chat ddng phan ddi anh khéac c6 mit trong hdn hop san phdm. Gi tri lugng
du chit ddng phan dbi anh trong mdi vi du dugce dua ra dudi ddy chi ra mot chi sé vé

lugng tuong ddi clia mdi chit déng phan dbi anh. Gia tri nay dugc dinh nghia 13 su khac
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biét gifta ty 18 phan trim twong dbi v6i hai chét ddng phan dbi anh. Do vay, vi du, khi ty
16 phan tram ctia chit dong phan dbi anh (S) cta hgp chét theo séng ché 12 97,5% va ty 18
phan tram déi v6i chat ddng phan déi anh (R) 14 2,5%, thi luong du chat dong phan ddi
anh d8i vé6i chat ddng phan ddi anh (S) 12 95%.

Trong ban md ta nay, thudt ngtr “do tinh khiét bat d6i” hodc “dd tinh khiét dong
phan dbi anh” ding @ chi ty 1¢ phan tram ciia ving HPLC cua chét ddng phan dbi anh
ctia hop chét theo sang ché so v6i ving HPLC clia hdn hop ctia ca hai chét ddng phén ddi
anh trong hdn hop do dugc bing HPLC bét dbi, loai trir cac hop chét hodc céc tap chét
khac. Vi dy, do tinh khiét bat ddi ctia chit dong phan ddi anh (S) cua afoxolan dugc tinh
to4n bing phuong trinh S/(S + R) x 100%, v&i S va R 1an lugt 1a céc ving dinh cua (S)-
afoxolan va (R)-afoxolan, do dugc bang HPLC bét ddi.

Thuit ngt "tach" khi dugc st dung trong ban moé ta nay, vién dan dén dang trang
thai rén cua afoxolan theo sang ché tuong Gng véi dang trang thai ran ctia afoxolan duoc

tach vat 1y ra khoi hon hop phan mg ma né duge tao ra.

Thuat ngit "chat da hinh khong solvat" hogc "dang két tinh khoéng solvat" dung dé
chi dang két tinh khong c6 dung mdi phan tir dugc lién két trong mang tinh thé. Tuy
nhién, cac tinh thé c6 thé chira luong nhé solvat khdng dugc lién két trong mang tinh thé

nay.

Thuat ngit "dang da hinh", khi dugc str dung trong ban moé ta nay, dung dé chi cac
cAu tric tinh thé khac nhau (ctia dang solvat hodc khong solvat) trong dé hop chét c6 thé
két tinh.

Thut ngit “raxemic” hodc “raxemat”, va cac thuat ngit tuong tu khac dung dé chi
chung céc ty 1& phan tram déng phan tir gam cua hai chit ddng phan ddi anh ctia hop cht.
Vi du, afoxolan 1a raxemat chtta lugng phén tr gam bing nhau cta cic chit ddng phin

dbi anh (S)- va (R) cia hop chét.

Thuat nglr "mam" khi dugc st dung trong ban md ta ndy cd thé dugc st dung
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duéi dang danh tir 4 mo ta mot hodc nhidu tinh thé cta tinh thé hop chat (vi du, afoxolan
raxemic) dugc st dung dé tao ra su két tinh cua hop chat. Vi dy, néu mudn tao ra tinh thé
afoxolan (raxemic), tinh thé mam duoc st dung dé tang cudng quy trinh két tinh c6 thé 13
tinh thé cua afoxolan raxemic. Thuit ngft "mim" hodc “tao mam” ciling c6 thé duge sir
dung dudi dang dong tu d& mo ta hoat dong dua mot hodc nhiéu tinh thé cta hop chit vao
mdi truong (bao gdm, nhung khong chi gidi han &, vi dy, dung dich, hdn hop, huyén phu,
hoic thé phéan tan) nhd d6 tao thanh nhidu hon tinh thé gibng nhau ctia hop chét (vi du,

tao thanh hop chét afoxolan raxemic).

Thuét nglt hoac “hydrat”, "chét da hinh hydrat" hodc "dang két tinh hydrat" ding
dé chi dang két tinh ctia hop chét c6 mot hodc nhidu phan tir nuwde dugce lién két trong

mang tinh thé.

Thuét ngt hodc “solvat”, "chit da hinh solvat" hodc "dang két tinh solvat" dung
3 chi dang két tinh ctia hop chét c6 mdt hodc nhidu phan tir dung méi duge lién két trong

mang tinh thé.

Chét ddng phan 14p thé va dang da hinh

Nhu néu trén, ngudi cé hiéu biét trong linh vuc nay s& hiéu ring cic hop chét
nhat dinh c6 thé tdn tai va dugc tach dudi dang quang hoat va raxemic. Hop chat c6 mot
hoic nhiéu tdm bit dbi, nhu hoat chét isoxazolin theo sang ché, c6 thé c6 mat dudi dang
céc chat ddng phén ddi anh hodc cac chat dong phan khong d6i quang duy nhét hodc dudi
dang hén hop cla cac chét ddng phan ddi anh va/gidoic cac chit ddng phan khong d6i
quang. TAm bt di trong phan tir c6 thd bao gdm nguyén tir luu huynh. Vi du, di biét
trong linh vuc nay hop chit sulfoxit c6 thé 1a dang quang hoat va cé thé c6 mét dudi dang
chit ddng phan dbi anh duy nhét hoic hén hgp raxemic. Ngoai ra, hop chét theo sang ché
c6 thé bao gdm cac tim bit ddi khac ngoai nguyén tir cacbon b4t ddi trong vong
isoxazolin, din dén viéc thu dugc luong chit ddng phan quang hoat theo 1y thuyét. Trong
d6 hop chét trong ché phdm theo sing ché bao gdm n tAm bét ddi, cac hop chat co thé

chira 1&n dén 2" chét ddng phan di cAu quang hoc. Sang ché nay bao ham cac chit dong
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phan dbi anh hoic chit dong phan khong d6i quang cu thé ctia mdi hop chét cling nhu
hdn hop clia cac chit ddng phan dbi anh va/gidoic chét ddng phan khong déi quang cia

hop chét theo sang ché ma c6 cac dic tinh hitu ich dugc d@ cap trong ban mb ta nay.

Céac hop chét trong ché phim theo sang ché ciing c6 thé ¢6 mit & dang chit rin
khéc nhau nhu dang két tinh khac nhau hoic dang chit réin vo dinh hinh. Sang ché nay
bao ham dang két tinh khéc nhau ciing nhu dang v6 dinh hinh ctia hop chét theo sang ché.
Ngoai ra, cac hgp chét trong ché phim theo sang ché ¢6 thé c6 mat dudi dang hydrat hodc

“solvat, trong do lugong theo hé sb ty luong nhét dinh ctia nudc hoic dung moi duge di lién
v6i phén tir & dang két tinh. Ché phdm theo sdng ché c6 thé bao gdm hydrat va solvat cia

hoat chét.

Theo mot phuong 4n, sang ché nay bao ham dang tinh thé rin d3 duoc solvat hda
cua hop chét isoxazolin ¢6 cong thirc (I) véi dung mdi thom. Theo phuong 4n cu thé, sang
ché nay bao ham dang tinh thé rin di duoc solvat héa cua (S)-afoxolan v6i dung moi
thom. Theo phuong 4n dugc dic biét wru tién, sang ché dé xuét toluen solvat tinh thé ctia
(S)-afoxolan. Nhu néu trén, su két tinh cua chat dong phan dbi anh (S) cua afoxolan tur
hdn hop chira cc chit ddng phan dbi anh (S)- va (R) cuia afoxolan duge 1am giau vé mit
- dbng phan dbi anh (S) thu dugc tir phan Gng gitra hop chit (IIA-1) va hydroxylamin véi
su ¢4 mat cta bazo va chét xac tac chuyén pha bt d6i c6 cong thic (IIla-13-1) da bat ngd
tao ra tinh ché cua san phim va 1am gidu chit déng phan d6i anh (S) mong mudn. Tuy
thudc vao muc dich du dinh ctia dang trang thai rin cla afoxolan, viéc can nhic xir Iy ¢6
thé uu ai lya chon dang trang théi rin cu thé hoic dang két hop cu thé cua cac dang trang
thai rz"m‘ nhu vay. Viéc st dung dang két tinh d& dugc solvat hoa, nhu dang toluen solvat
tinh thé, thay vi dang khéng duoc solvat héa trong ché phim c6 thé bo qua duge bude xir
ly, tic 1a bude khir solvat hda, cho cac quy trinh nay ma sé duge xu 1y bang cach khir
solvat héa dang két tinh d& dugc solvat héa. E. Shefter va T. Higuchi d& do tdc d6 hoa tan
tuong dbi ctia mot vai dang tinh thé d3 dugc solvat hoa va dang khong duge solvat hda

ctia duge phdm quan trong, J. Pharm. Sci., 52 (8), (1963 ), 781-91.

ba phat hién ra toluen solvat tinh thé cta (S)-afoxolan chira hai phan tir ctia hop
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chéit va hai phan tir ctia toluen nhu dugc thé hién trong Fig. 9 v md ta trong Vi du 12.
Toluen solvat cua (S)-afoxolan c6 thé duge diéu ché bang cach két tinh (S)-afoxolan tir
toluen tinh khiét hodc tir hdn hop dung méi chira toluen (vi du, xyclohexan/toluen) bang
céc phuong phap d3 biét trong linh virc nay bao gdm cic quy trinh duge md ta trong cac
Vi du 7, 8 va 12. Su két tinh ciing c6 thé dugc thuc hién bang cach hoa tan (S)-afoxolan
hodc mau chtra afoxolan dugc 1am gidu vé mat ddng phan ddi anh (S) trong toluen hodc
hdn hop dung méi chira toluen & ndng d6 ma 13 huyén phtt & nhiét d6 ma tai d6 hop chat
- s& dugc két tinh (vi dy, nhiét d6 xung quanh hoic thép hon) va dung dich & nhiét do ting
va sau dé lam ngudi tu tur dén nhiét d6 dich dé tao ra su két tinh (S)-afoxolan toluen

solvat mong mudn.

Theo mdt phuong an, (S)-afoxolan dugc hoa tan trong toluen (tuy y vdi su c6 mét -
cua dung moi thir hai) & nhiét d6 ting va sau d6 dugc lam ngudi dé tao ra su két tinh.
Theo phuong an khac, (S)-afoxolan dugce hoa tan trong toluen hoac hdn hop dung moéi bao
gém toluen, bing cich 1am néng hdn hop dén nhiét d9 nam trong khoang tir 30°C dén
diém s6i cia dung mdi. Theo phuong an khac, (S)-afoxolan dugc hoa tan trong toluen
hodc hdn hgp dung mdi bao gdm toluen, bing cach 1am néng hdn hop dén nhiét d6 nim
trong khoang tir 30°C dén khoang 100°C. T4t hon 13, (S)-afoxolan dugc hoa tan trong
toluen hodc hdn hop dung mdi bao gdm toluen, bing cich 1am néng hdn hop dén nhist do
n¥m trong khoang tir 30°C dén khoang 80°C, tir 50°C dén khoang 80°C, tir 40°C dén
khoang 70°C hodc tir 50°C dén khoang 70°C. Theo phuong 4n khac, hdn hop duge 1am
néng dén nhiét 46 ndm trong khoang tir 55°C dén khoang 65°C hoic nim trong khoang tr
50°C dén khoang 60°C. Theo phuong 4n khéc, hdn hop dugce 13m néng dén nhiét d6 nim
trong khoang tir 30°C dén khoang 50°C.

Khi hdn hop chira (S)-afoxolan trong toluen hoic hdn hop dung méi bao gdm
toluen & trong dung dich, toluen solvat tinh thé cuaa (S)-afoxolan thu dugc béng cach lam
ngudi tir tir hdn hop. Theo mdt phuong 4n, hdn hop dugc 1am ngudi dén nhiét d5 nho hon
khoang 30°C hozc nho hon khoang 20°C. Theo cac phuong an khéc, hdn hop dugc 1am
ngudi tir tir dén nhiét 6 nhé hon khoang 15°C hogc nhé hon khoang 10°C. Theo phuong

an khac nira, hdn hop duge 1am ngudi dén nhiét 46 nho hon khoang 5°C.
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Khi su két tinh duge thuc hién véi su ¢6 mit ctia dung mdi thi hai, ty 1€ gifta
toluen va dung mdi thir hai c6 thé nim trong khoang tr 20:80 dén khoang 99:1 gitta
toluen va dung méi thir hai theo thé tich. Theo c4c phuong 4n khéc, ty 18 theo thé tich
gitta toluen va dung mo6i thr hai co thd ndm trong khoang tir 30:70 dén khoang 99:1, tur
40:60 dén khoang 99:1 hoic tir 50:50 dén khoang 99:1. Theo cac phuong 4n khéc, ty 18
gitra toluen va dung mdi thr hai co thé ndm trong khoang tir 40:60 d&n khoang 90:10,
nim trong khoang tir 50:50 dén khoang 90:10 hoic ndm trong khoang tir 50:50 dén
khoang 80:20. Theo cac phuong 4n khéc, ty 1€ nay cd thé ndm trong khoang tir 40:60 dén
khoang 80:20, tir khoang 50:50 dén khoang 75:25, toluen va dung mdi tht hai, theo thé
tich. Theo mdt phuong an, dung moi tht hai s& 1a dung mdi béo bao gbm, nhung khong
chi giéi han &, pentan, hexan, heptan, octan, xyclopentan, xyclohexan, va cac dung moi

tuong tu.

Theo mot sb phuong an, toluen solvat tinh thé cua (S)-afoxolan co thé duoc diéu
ché bang cach hoa tan hop chét trong toluen hoic hdn hgp dung méi bao gdm toluen, va
b6 sung dung méi nay vao hén hop trong 46 (S)-afoxolan c6 kha nang hoa tan thap (vi dy,
khang dung moi). Theo mot phuong an, su két tinh cta toluen solvat tinh thé cia (S)-
afoxolan c6 thé duoc tao ra bang cach bd sung dung moi béo nhu cac dung méi duge md

ta trén day.

Khi toluen solvat tinh thé ctia (S)-afoxolan dugc tao ra, né ¢d thé duoc tach bé‘mg
phuong phép loc hodc cac phuong phép khac di biét trong linh vuc nay (vi dy, ly tim) va
duoc 1am kho, tuy ¥ trong chan khong, dé loai bé dung méi du.

Ngudn (S)-afoxolan d& két tinh c6 thé 1a dang rin khac cta (S)-afoxolan (vi du,
dang vd dinh hinh hodc dang két tinh khac) hodc dung dich chira (S)-afoxolan trong dung
mbi khac nhu trong Vi du 7 va 8. Céc phuong phap két tinh khic dd biét trong linh vuc

nay co thé dugc sir dung.

Theo mdt phuong an, sang ché @ xuit toluen solvat tinh thé ctia (S)-afoxolan

(chu tric duoc thé hién dudi day),
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—0

CF3;

khac biét & chd, phép do nhiu xa tia X trén mau bdt (XRPD) va/gidodc phép do nhiét
luong quét vi sai (DSC) duge mo ta trong Vi du 12.

Theo mdt phuong 4n, sang ché d& xuét toluen solvat tinh thé cua (8)-afoxolan c6
mot hoac nhiéu dinh dic trung dugc biéu dién theo d6 2-teta (20) + 0,2 dugc thé hién
trong Bang 2 dudi day va Fig. 8 nhu dugc xac dinh bang phuong phdp md ta trong Vi du
12.
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Bang 2

1 4,859

2 8,516

3 8,823

4 9,735

5 10,778
6 11,644
7 12,161
8 12,746
9 14,591
10 15,136
11 16,694
12 16,999
13 17,616
14 18,411
15 18,838
16 19,540
17 19,894
18 20,937
19 21,484
20 21,859
21 22,236
22 22,985
23 23,431
24 24,540
25 25,291
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26 25,643
27 26,359
28 27,143
29 28,472
30 29,223
31 29,776
32 30,638
33 32,865
34 33,120
35 33,782
36 34,529
37 37,046
38 38,405
39 39,648

129/214

Theo phuong 4n khac, sang ché d& xuit toluen solvat tinh thé cta (S)-afoxolan cé

mét hodc nhidu dinh dic trung duoc bidu dién theo do 2-teta (20) + 0,2 dugc thé hién

trong Bang 3 dudi day va Fig. 8 nhu duoc xac dinh bang phuong phap md ta trong Vi du

12.
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Bang 3

T | 4859 |
2 | 22,236
3 | 18,838
4 | 8516
5 | 25,643
6 | 25291
7 | 21,859
g | 18411
9 | 19,894
10 | 12,746
11 | 23431
12 | 16,999
13 | 10,778
14 | 14,591
15 | 27,143
16 | 12,161
17 | 17,616
18 | 15,136
19 | 9,735
20 | 11,644

Theo phuong 4n khéc, séng ché @2 xuét toluen solvat tinh thé cta (S)-afoxolan ¢6

mét hodc nhidu dinh dac trung dugc biéu dién theo do 2-teta (20) + 0,2 dugc thé hién

N
[V}
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trong Bang 4 dudi day va Fig. 8 nhu dugc xéc dinh bang phuong phdp md ta trong Vi du
12.

Bang 4

1 4,859
2 22,236
3 18,838
4 8,516
5 25,643
6 25,291
7 21,859
8 18,411
9 19,894
10 12,746

Theo phuong 4n khéc, sang ché dé xuit toluen solvat tinh thé cia (S)-afoxolan cé
t nhat bay dinh dic trung dugc biéu dién theo do 2-teta (20) + 0,2 & mdt hodc nhidu vi tri
dugc thé hién trong Bang 2, Bang 3 ho#ic Bang 4 néu trén va Fig. 8 nhu dugc xac dinh
bang phuong phap md ta trong Vi du 12.

Theo phuong 4n khéc, sang ché dé xuét toluen solvat tinh thé ctia (S)-afoxolan cé
it nhit nam dinh dic trung duoc bidu didn theo do 2-teta (26) + 0,2 & mdt hodc nhidu vi tri
duoc thé hién trong Bang 2, Bang 3 hodc Bang 4 néu trén va Fig. 8 nhu dugc xéc dinh
bang phuong phap mo ta trong Vi du 12.

Theo phuong 4n khéc, sang ché dé xuét toluen solvat tinh thé cia (S)-afoxolan cé

it nht ba dinh dic trung dugc biéu didn theo d6 2-teta (26) = 0,2 & mdt hodc nhiéu vi tri
131



48609 1321214

duoc thé hién trong Bang 2, Bang 3 hoic Bang 4 néu trén va Fig. 8 nhu dugc x4c dinh

bang phuong phap mo ta trong Vi du 12.

Theo phuong 4n khac, sang ché d& xuét toluen solvat tinh thé cta (S)-afoxolan cé
nhiét do thu nhiét nim trong khoang tir 70°C va khoang 90°C nhu dugc mo ta trong Vi du
12 va duogc thé hién trong Fig. 7.

Theo phuong 4n khéc, sang ché d& xuét toluen solvat tinh thé cia (S)-afoxolan c6
nhiét d6 thu nhiét ndm trong khoang tir 75°C dén khoang 90°C nhu dugc md ta trong Vi
du 12 va duoc thé hién trong Fig. 7.

Theo phuong 4n khac, sang ché dé xuét toluen solvat tinh thé ctia (S)-afoxolan ¢
nhiét do thu nhiét ndm trong khoang tir 80°C dén khoang 90°C nhu dugce mo ta trong Vi
du 12 va duoc thé hién trong Fig. 7.

Theo phuong &n khéc, sang ché @& xuét toluen solvat tinh thé ciia (S)-afoxolan co
nhiét do thu nhiét ndm trong khoang tir 83°C dén khoang 87°C nhu dugc md ta trong Vi

du 12 va duoc thé hién trong Fig. 7.

Theo phuong 4n khéc, sang ché dé xuét toluen solvat tinh thé cua (S)-afoxolan ¢6
nhiét d6 thu nhiét khoang 85°C nhu dugc md ta trong Vi du 12 va dugc thé hién trong
Fig. 7.

Theo phuong 4n khac, sang ché dé& xuit toluen solvat tinh thé ctia (S)-afoxolan ¢
nhiét do thu nhiét khoang 84,7°C nhu dugc md ta trong Vi du 12 va duge thé hién trong
Fig. 7.

Theo phuong 4n khéc, sang ché d& xuét toluen solvat tinh thé cta (S)-afoxolan,

trong do it nhat 90% dang rén 1a dang toluen solvat tinh thé.

Theo phuong 4n khéc, sang ché dé xuit toluen solvat tinh thé cta (S)-afoxolan,

trong d6 it nhat 80% dang rén 12 dang toluen solvat tinh thé.
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Theo phuong an khéc, sang ché d& xuAt toluen solvat tinh thé cua (S)-afoxolan,

trong do6 it nhat 70% dang ran 13 dang toluen solvat tinh thé.

Theo phuong 4n khac, sang ché @& xuét toluen solvat tinh thé cua (S)-afoxolan,

trong doé it nhit 60% dang rén 12 dang toluen solvat tinh thé.

Theo phuong 4n khac, sang ché @& xuét ché pham trir dich hai va diét ky sinh
trung chtra dang toluen solvat tinh thé cua (S)-afoxolan riéng ré, hodc két hop véi cac hoat

chét khac, cing vé6i chét mang hodc chét pha lodng ndng dung hodc duge dung.

Theo phuong an khéac, sang ché @& xuit ché phém trir dich hai va diét ky sinh
trung chua toluen solvat tinh thé cta (S)-afoxolan riéng ré, hodc két hop v6i mot hodc
nhidu hoat chat bd sung, va chét mang hodc chét pha ledng nong dung hodc duge dung,
trong d6 it nhat 80% dang rin chtra (S)-afoxolan 1 dang toluen solvat tinh thé cua (S)-

afoxolan.

Theo phuong 4n khac, séng ché d& xut ché phim trir dich hai va diét ky sinh
trung chtta toluen solvat tinh thé cua (S)-afoxolan riéng ré&, hoic két hop v&i mot hoic
nhidu hoat chit bd sung, va chit mang hoic chét pha lo3ng ndng dung hoic dugc dung,
trong d6 it nhat 70% dang ran chta (S)-afoxolan 13 dang toluen solvat tinh thé cua (S)-

afoxolan.

Theo phuong 4n khéc, sang ché dé xuit ché phim trir dich hai va diét ky sinh
trung chia toluen solvat tinh thé cua (S)-afoxolan riéng ré&, hodc két hop v6i mdt hodc
nhidu hoat chét bd sung, va chit mang hosc chét pha lodng nong dung hodc dugc dung,
trong d6 it nhit 60% dang rén chira (S)-afoxolan 13 dang toluen solvat tinh thé cta (S)-

afoxolan.
Mudi

Séng ché ciing dy dinh bao ham céc mubi axit hodc bazo, khi thich hop, ctia hop

chat theo sang ché dugc dé xuat trong ban mo ta nay.
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Thuét ngilt "axit" du tinh tAt ca céc axit vo co hoic hitu co dugc dung. Axit vo co
bao gdm cac axit khoang nhu axit hydrohalic nhu axit bromhydric va axit clohydric, axit
sulfuric, axit phosphoric va axit nitric. Axit hitu co bao gdm tit ca cic axit carboxylic,
axit dicarboxylic, axit tricarboxylic va axit béo dugc dung béo, vong béo va thom. Theo
mdt phuong an vé chc axit, axit 13 axit C;-Cyg carboxylic béo mach thing hoic mach
nhanh, bio hoi hodc chua bdo hod, tuy y dugc thé bing halogen hoic bing nhém
hydroxyl, hodc axit Ce-Cy, carboxylic thom. Vi du vé céc axit nhu vy 13 axit cacbonic,
axit formic, axit axetic, axit propionic, axit isopropionic, axit valeric, axit a-hydroxy nhu
axit glycolic va axit lactic, axit cloaxetic, axit benzoic, axit metan sulfonic, va axit
salixylic. Vi du vé axit dicarboxylic bao gém axit oxalic, axit malic, axit sucxinic, axit
tartric, axit fumaric, va axit maleic. Vi du vé axit tricarboxylic 12 axit xitric. Axit béo bao
gém tAt ca céc axit carboxylic dugc dung bdo hoa hodc chua bdo hoa béo hodc thom ¢6 4
dén 24 nguyén tir cacbon. Vi du v axit béo bao gdm axit butyric, axit isobutyric, axit sec-
butyric, axit lauric, axit palmitic, axit stearic, axit oleic, axit linoleic, axit linolenic, va axit

phenylsteric. Céc axit khac bao gdm axit gluconic, axit glycoheptonic va axit lactobionic.

Thuét ngft “bazo” du tinh bao ham tAt ca cac bazo vo co hoic hitu co duge dung,
bao gém hydroxit, cacbonat hodc bicacbonat cta kim loai kiém hodc kim loai kiém thd.
C4c mudi dugc tao thanh tir cic bazo nhu vay bao g@)m, vi du, mubi kim loai kidm va kim
loai kiém thd, bao gém, nhung khéng chi gidi han &, cac mudi lithi, natri, kali, magie
hodic canxi. Cac mudi dugc tao thanh tir bazo hitu co bao gdm mudi hydrocacbon va amin
- di vong thong thuong, bao gdm, vi du, cac mudi amoni (NH;"), cac mudi alkyl- va

dialkylamoni, va cdc mudi ctia amin vong nhu cic mudi morpholin va piperidin.

Ché phdm dung trong thi y

Hop chét ¢6 cong thire (I) duoc 1am gidu v mat dong phan ddi anh (S) va ché
pham chira hop chét nay 13 hiru ich dé ngin ngira va didu tri nhidm ky sinh tring/nhiém
khudn & dong vét. Ché phim theo séng ché chira luong hitu hiéu cta it nhét mét hop chét
isoxazolin ¢6 cong thic (I) duge lam giau v& mit ddng phan dbi anh (S), hodc mudi duge
dung ctia chung, két hop voi chét mang hodc chét pha lodng dugc dung va céc ta dugc
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khong c6 hoat tinh tuy ¥ khac va tuy § két hop véi mdt hode nhidu hoat cht bd sung.
Theo mét phuong éan dugc uu tién, ché pham diét ky sinh tring dung trong thua y theo
sang ché chira luong hitu hiéu cia isoxazolin ¢6 cong thic IA nhu duge mo ta trén day
dugc 1am gidu v& mit ddng phan déi anh (S), hoic mudi duge dung cua chung, trong d6
X!, X% va X® 13 H, clo, flo hodc CF3. Theo mdt phuong én duge wu tién khéc, sang ché dé
xuét ché phdm diét ky sinh tring dung trong thi y bao gdm afoxolan dugc iam gidu vé

mat ddng phan dbi anh (S) nhu dugc md ta trén déy.

Ché phim c6 thé 13 nhidu dang rin vA 16ng khc nhau thich hop cho nhiéu ung
dung khac nhau hodc dung cho dong vat. Vi duy, ché pham dung trong thi y chira hop chét
theo sang ché c6 thé 13 dang ché phdm thich hop d ding qua dudong miéng, ding bing
céch tiém, bao gém ding dudi da va ngodi dudng tiéu hoa, va dung khu trd (vi dy, chdm
1én hodc ot 16n). Ché phdm duoc du dinh d& dugc ding cho dong vat bao gdm, nhung
khong chi gi6i han &, dong vat c6 vi, chim va ca. Vi du vé dong vét c6 vi bao gdm,
nhung khong chi gidi han &, nguoi, gia suc, clru, dé, lac da, an-pa-ca, lon, ngua, lira, chd,
méo va cac vat nudi khac hodc dong vat ¢ vi nudi trong nha. Vi du vé chim bao gém ga
tdy, ga gio, da diéu va cac vat nudi khac hodic chim nudi trong nha. Viéc sir dung hop chét
¢6 cong thire (I) duoc lam giau v& mét ddng phan dbi anh (S) dé bao vé dong vat bau ban,
nhu chd va méo, va vat nudi, nhu gia stic va ciru, trAnh khoi loai ngoai ky sinh 1a déc biét

hu ich.

Ché phém dung trong ndéng nghiép

Theo phuong an khac, sang ché d& xuét ché pham dung trong nong nghiép chira
hop chét c6 cong thitc (I), cong thirc TA dugc lam gidu v& mat ddng phan dbi anh (S), bao
gbm (S)-afoxolan. Ché phim c6 thé dugc ding dé chdng lai cac vat gy hai giy tén hai
thuc vat, vat liéu nhan giéng ciy trdng va cdy trong, hode vat lidu ¢ ngudn gbc tir go.
Theo sang ché nay, hop chat c6 cong thire (I) dugc lam gidu vé mét dong phan ddi anh (S)
c6 thé duge chuyén hoé thanh ché phém théng thudng, vi du, dung dich, nhil tuong,
huyén phu, bot min dé ric kho, bot, bot nhio, hat va dung dich phun truc tiép. Dang st
dung tiy thudc vao muc dich va phuong phap dung cu thé. Ché phim va phuong phip
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ding duoc chon dé dam bao trong mdi trudng hop hop chét c6 cong thirc (I) theo sang

ché nay duogc phan bd tot va dong déu.

Séang ché con @ xuét ché pham dung trong néng nghiép dé chéng lai cac loai gay
hai dong véat nhu vay, chira lugng nhu vay cua it nhét mot hop chét c6 cong thirc (1), cong
thirc IA trong do X! X?va X314 H, clo, flo hoic CF; dugc [am gidu v& mat déng phan doi
anh (S), bao gdém (S)-afoxolan, hodc cac mubi ndng dung cua ching, va it nhit mot chét
mang 16ng va/gidodc rin nong dung c6 tac dong trir dich hai va, néu mudn, it nhat mot
chét hoat dong bé mit. Ché phém nhu vay cé thé chira mdt hoat chat duy nhét c6 cong
thite (I) dugc 1am gidu vé mat ddng phan dbi anh (S), hoic mudi clia nd, hodc hén hop
chira mot vai hoat chat c6 cong thie (I) duge 1am gidu v& mit déng phan dbi anh (S),

hodc cac mudi cia ching, theo sdng ché nay.

Ché phim duoc didu ché theo cach di biét (xem, vi dy, dé xem xét US 3,060,084,
EP-A 707 445 (d6i v6i dang c6 dic 1ong), Browning, "Agglomeration”, Chemical
Engineering, Dec. 4, 1967, 147-48, Perry's Chemical Engineer's Handbook, 4th Ed.,
McGraw-Hill, New York, 1963, pages 8-57 and et seq. WO 91/13546, US 4,172,714, US .
4,144,050, US 3,920,442, US 5,180,587, US 5,232,701, US 5,208,030, GB 2,095,558, US
3,299,566, Klingman, Weed Control as a Science, John Wiley and Sons, Inc., New York,
1961, Hance et al., Weed Control Handbook, 8th Ed., Blackwell Scientific Publications,
Oxford, 1989 and Mollet, H., Grubemann, A., Formulation technology, Wiley VCH
Verlag GmbH, Weinheim (Germany), 2001, 2. D. A. Knowles, Chemistry and
Technology of Agrochemical Formulations, Kluwer Academic Publishers, Dordrecht,
1998 (ISBN 0-7514-0443-8, tit ca ndi dung ctia chung dugc dua vao ban md ta nay bing
cach vién dan), vi du, bang cach don hoat chét béng chit bé trg thich hop cho ché phém
chira cac hoa chit nong dung nhu dung moéi vd/gidodc chit mang, néu mudn, chét nhil
héa, chat hoat dong bé mit va chdt phan tan, chit bio quan, chit chdng tao bot, chat
chéng dong, cho ché phém xtr 1y hat, cling tuy y ca chét tao mau va/gidoic chét két dinh

va/gidodc chat tao gel.

St dung va phuong phap dung trong thi v
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Nhu néu trén, hop chét c6 cong thire (I) duge 1am gidu v& miat ddng phan d6i anh
(S) chéng lai hiru hiéu lodi ngoai ky sinh va c6 thé dugc ding dé xur Iy va ngén nglra
nhiém ky sinh tring trong hodc trén dong vat. Theo mot phuong 4n, sang ché @& xuét
phuong phéap xt ly hodc ngén ngira su lay nhiém ngoai ky sinh trong hodc trén dong vat
(vi dy, ddng vat c6 v hodc chim) bao gém budce cho dong vat dung luong hitu higu co tac
dung diét ngoai ky sinh cta hop chét c6 cong thic (I) duge 1am gidu vé mit ddng phan
d6i anh (S), hodc cac mudi duge dung cia ching, hodc ché phdm chira hop chét nay.
Theo phuoﬁg 4n khac, phuong phép theo sang ché bao gdbm budc cho dong vat ding
luong hiru hidu ciia hop chit ¢d cong thic IA trong d6 X!, X* va X’ 1a H, clo, flo hoac
CF, duoc 1am gidu vé mit ddng phan déi anh (S), hoic mudi dugc dung cia chung. Theo -
mdt phuong 4an duge uu tién, phuong phap theo sang ché bao gdm buédc cho dong vét
dung lui)ng hitu hiéu cua afoxolan dugc lam giau vé mit déng phan dbi anh (S), hoac

mudi duge dung cua chung.

Theo phuong an khéc, khi hop chét c6 cong thize (I) hodc A dugc 1am giau vé
mit ddng phan dbi anh (S), bao gdra (S)-afoxolan, duge diing két hop véi hop chét khac
¢6 hoat tinh chéng Iai loai ndi ky sinh, séng ché @& xuit phuong phap xit 1y hoic ngin
ngira nhiém ndi ky sinh va lay nhiém ngoai ky sinh trong va trén dong vat. Phuong phap
nay bao gdm bude cho dong vat dung ché phim chira lugng hitu hiéu cta hop chat co
cong thire (I), IA hodc afoxolan dugc lam gidu vé mit dong phan déi anh (S) két hop véi

lugng hiru hi¢u cua it nhét hoat chét tha hai, hodc cac mudi duoc dung ctia ching.

Dong vat ¢b vl ¢6 thé duoc xir Iy bao gom, nhung khong chi gidi han &, ngudi,
méo, chd, gia suc, ga, bd, bd ring, nai, dé, ngua, lac da, lac da, lgn, ctru va bo Tay Tang.

Theo mot phuong 4n theo sdng che, dong vat ¢6 v dugce xtr 1y 1a ngudi, meo hodc cho.

Thee mot phuong éan theo sang ché, ché phdm theo sang ché chira hop chét ¢6
cong thire (I) hodc IA duoc 1am gidu v& miat ddng phan déi anh (S) két hop véi hop chat
b sung c6 hoat tinh chdng lai lodi ndi ky sinh chéng lai hitu hiéu loai ndi ky sinh khéng

hoat chét chira nhém lacton vong 1én. Theo mdt phuong 4n, cac hop chét va ché phim
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theo sang ché hitu hiéu dé phong trit Haemonchus contortus, Ostertagia circumcincta va

Trichostrongylus colubriformis & dong vat cé vi hodc chim.

Theo phuong 4n khéc, sang ché d& xuét phuong phép didu tri nhiém ky sinh trang
va/gidoac nhiém khudn & dong vat, bao gém budc cho dong vat can diéu tri bénh nay
ding lwong hitu hiéu cta hop chit ¢6 cong thie (I) hoic IA dugc lam gidu vé mit dong
phan dbi anh (S), bao gdm (S)-afoxolan, két hop v6i lugng hitu hiéu ciia chét kich hoat
thu thé GABA cta dong vat khong xuong sdng, bao gdm avermectin hogic milbemyxin.
Avermectin c6 thé dugc sit dung két hop véi hop chét theo sang ché bao gdm, nhung
khong chi giéi han &, abamectin, dimadectin, doramectin, emamectin, eprinomectin,
ivermectin, latidectin, lepimectin, va selamectin. Hop chat milbemyxin c6 thé duogc st
dung két hop véi hop chét theo sang ché bao gbm, nhung khong chi giéi han &,
milbemectin, milbemyxin D, milbemyxin oxime, moxitctin va nemadectin. Sang ché cling

bao gdm dan xuat 5-o0xo va 5-oxim cta avermectin va milbemyxin nay.

Theo mot phuong an dé xir 1y chdng lai lodi ngoai ky sinh, lodi ngoai ky sinh
thudc gidng Ctenocephalides, Rhipicephalus, Dermacentor, Ixodes, Amblyomma,
Haemaphysalis, Hyalomma, Sarcoptes, Psoroptes, Otodectes, Chorioptes, Hypoderma,
Damalinia, Linognathus, Haematopinus, Solenoptes, Ti richodectes, va Felicola. Loai
ngoai ky sinh dugc xtr 1y bao gdm, nhung khong chi gidi han &, bo chét, bo ve, ve bét,
mudi, rudi, chéy, dom dom va céac dang Kkét hop cta chung. Vi du cu thé vé loai ngoai ky
sinh bao gdm, nhung khong chi gi6i han &, bo chét meo va chd (Ctenocephalides felis,
Ctenocephalides Spp. va cac loai tuong tu), bo ve (Rhipicephalus spp., Ixodes spp.,
Dermacentor spp., Amblyomma spp. va cac loai tuong tu), va ve bét (Demodex spp.,
Sarcoptes spp., Otodectes spp. va céc lodi tuong tu), chdy (Trichodectes spp., Cheyletiella
spp., Linognathus spp., va céac loai tuong tu), mudi (dedes spp., Culex spp., Anopheles
spp., va cac loai tuong tu) va rudi (Haematobia spp., Musca spp., Stomoxys spp.,
Dermatobia spp., Cochliomyia spp., va céc loai twong tu). Theo phuong an khac nita aé

xu ly chéng lai loai ngoai ky sinh , loai ngoai ky sinh 1a bo chét va/gidodc bo ve.

Vi du khac nita v& loai ngoai k¥ sinh c6 thé dugc phong trir bing hop chét ¢6
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cong thie (I) va IA dugce lam giau vé mat ddng phan dbi anh (S) bao gdm, nhung khong
chi giéi han &, bo ve Rhipicephalus microplus (bo ve gia stc), Rhipicephalus decoloratus
va Rhipicephalus annulatus; bénh gidi nhu Dermatobia hominis va Cochliomyia
hominivorax (nhing xanh 14 cy); bénh gioi & ctru nhu Lucilia sericata, Lucilia cuprina
(dugc goi 1a bénh gidi & Uc, New Zealand va Nam Phi). Rudi thue su, tic 14 cac con
trudng thanh tr ky sinh trung, nhu Haematobia irritans (rudi simg); chdy nhu
Linognathus vitulorum, v. v...; va ve bét nhu Sarcoptes scabiei va Psoroptes ovis. Danh
sach néu trén 12 khong ddy du va cac lodi ngoai ky sinh khac 12 d4 biét trong linh vic ndy

¢6 hai cho dong vat va ngudi. Cac loai nay bao gom, vi duy, au trung hai canh di cu.

Theo mdt phuong én, khi dugce dung vo1 hop chét khac c6 hoat tinh chdng lai loai
noi ky sinh, cic hop chit va ché pham theo sang ché c6 thé duge ding dé xir Iy hodc ngan
ngra nhiém nodi ky sinh cta cdc loadi ky sinh sau: Anaplocephala (Anoplocephala),
Ancylostoma, Necator, Ascaris, Brugia, Bunostomum, Capillaria, Chabertia, Cooperia,
Cyathostomum, Cylicocyclus, Cylicodontophorus, Cylicostephanus, Craterostomum,
Dictyocaulus, Dipetalonema, Dipylidium, Dirofilaria, Dracunculus, Echinococcus,
Enterobius, Fasciola, Filaroides, Habronema, Haemonchus, Metastrongylus, Moniezia,
Necator, Nematodirus, Nippostrongylus, Oesophagostomum, Onchocerca, Ostertagia,
Oxyuris, Parascaris, Schistosoma, Strongylus, Taenia, Toxocara, Strongyloides,
Toxascaris, Trichinella, Trichuris, Trichostrongylus, Triodontophorus, Uncinaria,
Wuchereria, va cac dang két hop ctia ching. Theo phuong 4n khéc theo sang ché, loai ky
sinh trung 13 Haemonchus contortus, Ostertagia circumcincta, Trichostrongylus axeli,
Trichostrongylus colubriformis, Cooperia curticei, Nematodirus battus, Dirofilaria

immitis, va cdc dang két hop cua ching.

Str dung va phuong phép dung khong phai trong linh vuc thu y

Do hoat tinh rét tét, hop chat c6 cong thie (I) duge 1am gidu vé mit ddng phan
d6i anh (S), va cu thé 1a hop chét c¢6 cong thirc IA trong d6 X', X* va X* 1a H, clo, flo
hodc CFs, bao gém (S)-afoxolan, c6 thé duoc dung dé phong trir cac vét giy hai gay hai
cho cay trong, thuc vat va vat liéu dugc 1am tir gb. Do d6, sang ché ndy ciing dé xuit
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phuong phap phong trir cac vt gdy hai dong vat, phuong phap nay bao gdm bude xu ly
cac vat gay hai, ngudn thirc dn ca ching, & noi cu tri ciia ching hodc d4t nhan gidng
chung hodc cay trdng, vat liéu nhan gidng cay trdng (nhu hat), dét, khu vue, vat lidu hoic
moi trudng cd vat gy hai dang sinh trudng hodc co thé sinh trudng, hodc vat liéu, ciy
trdng, vét lidu nhan giéng cdy trong (nhu hat), dit trdng, cac bé mit hodc khong gian
dugc bao vé tranh khoi sy tAn cong hodc 1dy nhidm tir loai gy hai bang luong hiru hiéu
¢6 thc dung trir dich hai ciia hop chét c6 cong thirc (I), cong thirc TA trong d6 X', X* va X
14 H, clo, flo hodc CF;, bao gdm (S)-afoxolan, hodc cac mudi cla chiing, hodc ché phim

chtra hop chét nay.

Theo mot phuong an, phuong phép theo sang ché dung dé bao vé vat liéu nhan
gibng cdy trong (nhu hat) va ciy trdng phat trién tir 46 tranh khéi sy tén cong hodc 13y
nhidm tir lodi gy hai va bao gdm budc xir Iy vét liéu nhan gidng cdy tréng (nhu hat) véi
lugng hitu hiéu c6 tac dung trir dich hai ctia hop chét c6 cong thirc (I), cong thic IA trong
d6 X!, X va X° 1a H, clo, flo hoic CFs, bao gém (8)-afoxolan, hodc cac mudi nong dung
cta ching nhu duoc x4c dinh trén day, hodc véi lugng hitu hiéu cd tac dung trir dich hai
ctia ché phdm dung trong ndéng nghiép nhu dugce x4c dinh trén ddy va dudi ddy. Phuong
phap theo sang ché khong chi gidi han & viéc bo vé “nén” (cdy trong, vat liéu nhan gidng
cay trdng, vét lidu dat v.v.) di dugc xir 1y theo sang ché, ma con c¢b tac dung ngin ngira,
do d6, vi du, bdo vé cdy trong phét trién tir vat lidu nhan gidng ciy trdng (nhu hat) da
duoc xir 1y, chinh céy trong khong duge xt 1y.

Theo mdt phuong 4n theo sang ché mo ta cac ung dung trong ndng nghiép, "cic
vét giy hai dong vat" ding dé chi dong v4t chan d6t va giun tron, tét hon nita 14 cac con
trung c¢é hai, dong vat ho nhén va giun tron, va con t6t hon nira 13 con trung, ve bét va

giun tron.
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Vi du thue hién sang ché

Sang ché duge mo ta tiép bang cac vi du khong giéi han pham vi cla sang ché
sau ddy d& minh hoa thém séng ché, va khong dugc du dinh, cling nhu khong dugc hiéu

13, giGi han pham vi ciia sang ché.

Tt ca cac nhiét 40 dugc dua ra 1a dd C; nhiét dd trong phong nghia 13 nhiét do
nim trong khoang tir 20 dén 25°C. Chét phan tmg dugc mua tr cac ngudn thuong mai
hodic duge didu ché theo cac phuong phép trong tai liéu. D tinh khiét bt ddi dugc xac
dinh bing phén tich HPLC bing cich st dung cot bét d6i. Lién quan dén thé tich cta
dung mdi hodc chit phan g 12 dya trén co sO thé tich cia nguyén liéu ban dau bing

c4ch st dung ty trong bang 1g/ml.

Bn= benzyl

DCM = diclometan

DMF = dimetylformamit

ACN = axetonitril

eq= duong lugng phén tur gam

HPLC=  sic ky léng hiéu ning cao
PE= ete diu mo

Red-Al= natri bis(2-metoxyetoxy)nhém hydrua

t= nhiét d6 trong phong
TEA = trietylamin
THF = tetrahydrofuran
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min. = phut
h= gidy
vol = thé tich ctia dung méi tinh theo thé tich ciia nguyén liéu ban dau,

duoc tinh toan véi ty trong bang 1 gam/mililit.

Vidu 1: Diéu ché chat xuic tac

Chét xtic tc chuyén pha bit ddi cé cong thirc (Illa-13-1a) dugc didu ché theo mot

phuong an duoc thé hién trong So db 2 dudi day:

S0 d62
I {'} oH
NaBH/AIC), o ,{\
’flll ERBIGCO, j” : NaAH,(OCH, CH,OCH,), 1
Hﬁf’*‘x — oW DMF Bnio~ b\‘-rf} ~OBni B = BnaQ \; QBH
{g ’ d8n THF hoic toluen OBn
Ehéi legng phin IMa-13-1-1 MMa-13-1-2

te gam 184,15

__SO% [Ji ”' S D

DM hode | g 0 ~
BnC OBn Toluen « f/

Toluen OBn

Ma-13-1-3 IITa-13-1, trong do X=C1
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Buwréel: Tong hop Ila-13-1-1

0 3;:)
BnBr/K2CO3 A
—— & |
DME SnQ‘L{’l‘DBn
OBn

Ehéi leong phan ti 184,15 a13-1-1

1. Nap dimetylformamit (DMF, 7,0 L, 10 thé tich) vao binh ciu 4 c6 dung tich
20 lit.

2. Nap nguyén liéu ban dau (700,0g, 1,0 duong lugng) vao binh cau.

98]

Nap K,CO; (2622,9 g, 5,0 dwong lugng) vao binh céu.

4. BnBr (2250,3 g, 3,5 duong luong) duoc bd sung tirng giot vao hdn hop &
0~20°C.

5. Hobn hop phan ung duge 1am néng dén 60+5°C.

6.  KhuAy hdn hop phan tng trong 12 giy & 60+5°C.

7.  Phan tng dugc kiém tra. cho dén khi lugng nguyén liéu ban dau < 0,5%.
8.  RO&t hdn hop phan tng vao 25,0 L nude da.

9.  Khudy trong 2 gid & 20+5°C.

10. Loc san phdm (rén) va rira banh loc bang 5,0 L nuéc.

11. Lam kh6 san phidm trong chan khong & 60°C.

12.  Sau khi 1am kho, thu duoc 1500 g san phim. D6 tinh khiét cia sin pham
theo HPLC 12 99,0% va hiéu suét 12 88,0%.
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Buréc 2: Tong hop Ila-13-1-2

i

0_0 _OH
j Red-Al A
Bﬂomfiggn Toluen BnO" ¢ 0Bn
OBn OBn
1a-13-1-1 l1a-13-1-2

1) Nap vaoluen (21,0L, 10 thé tich) vao binh phéan tmg dung tich 50 L.
2)  Nap [Ia-13-1-1 (2045 g, 1,0 duong lugng) vao binh phan ing.
3)  Lam lanh hdn hop dén 0~10°C.

4)  Natri bis(2-metoxyetoxy)nhom hydrua (Red-Al, 3000g, 2,3 duong lzong)
dugc bd sung timg giot vao hdn hop & 0~10°C két hop khudy.

5)  Hbn hop phan tmg dugc khudy trong 5 h & 15-20°C.

6) Phan Umg dugc kidm tra bang HPLC cho dén khi lugng nguyén lidu ban dau

<0,5%.

7)  Khi qua trinh chuyén hoa hoan thanh (< 0,5% nguyén liéu ban dau) hdn hop
phan ung duge rét vao 20,0 L NaOH 10% & 10~20°C.

8)  Hdn hop thu duge duge khudy trong 2 h & 10~15°C va sau d6 dugc loc qua
tng dét tao silic (vi dy, Xelit).

9) Banh loc dugc rira b%lng 10,0 L etyl axetat va phén rira duge gom lai véi

phan loc.

10) Phén dich loc pha hitu co gom lai dugc rira bang nuéce (10 L) va nude mudi

(5,0 L) mot 1an méi loai.
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11) Pha hitu co dugc ¢ dic dén khoang 2 thé tich.
12) Pha hitu co ¢6 déc sau d6 dugce pha lodng bing ete dau mo (PE, 20L).
13) Pha hitu co pha lodng dugc ¢ lai dén khoang 2 thé tich va sau d6 dugc loc.

14) Banh lgoc dugc nra bé‘mg 5,0 L PE va sau @& dugc lam kho trong chan khong
& 30-40°C d8 tao ra 1660 g ITa-13-1-2 (hiéu suft 86,0%) véi d¢ tinh khiét 12 98,7%.

Bude 3: Tong hop Ila-13-1-3

OH cl
L SOCh I

f T,

BnO”>y "0OBn  DCM ano”\f-’*‘i“c;an

OBn CBn
Ehéi he ong phan tr 4265 Fhot e ong phan tr 444 95
la-13-1-2 a-13-1-3

1) Nap diclometan (DCM, 29,0 L, 10 thé tich) vao binh phan ung dung tich 50

2)  Nap IIla-13-1-2 (2,9 kg, 1,0 duong lugng) vao binh phan tmg dung tich 50

L va 1am lanh xudng nhiét d6 nim trong khodng tir -5 dén 0°C.
3)  Nap SOCI, (900 g, 1,1 duong lugng) vao binh phéan tng & -5~0°C.
4)  Khudy hdn hop phan Gng trong 5 h & -5~5°C.
5)  Mtc d phan img duoc kiém tra bing TLC cho dén khi hoan thanh.
6) Co6 hdn hop dén 2 thé tich.
7)  Pha lo&ng phan cin bang PE (20 L).

8) €0 lai hdn hop dén 2 thé tich.
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9)  Pha loing phan cin d3 ¢ bing PE (20 L).
10) Co lai hén hop dén 2 thé tich.
11) Loc hdn hop va rira banh loc bang PE (5,0 L).

12) Lam khd banh lgc trong chin khdng & 30-40°C @& thu duoc 2,9 kg san
phdm (hidu sudt 93,0%).

Biréc 4: Tong hop ITa-13-1

ol
s
BnO” ¥ “OBn N
N TN OBn N7y :\:\‘ )
M oy a131-3 ,flfl‘\f«*«.‘fm“ cl
1 T ZH - | i a2 H
P L~ oH L_~_o8n
g 7 Toluen E.I/ ‘El “\”‘If
0 - 7 0Bn
[1a13-1 OBn

Khéi heong phin ti: 324,42 A
Ehoi hrong phan tw: 762,37

1) Nap vaoluen (15 L, 10 thé tich) vio binh ciu 4 ¢6 dung tich 50 L.
2)  Nap quinin (1500 g, 1,0 duong lugng) vao binh phan Umg.

3)  Nap [IIa-13-1-3 (2472 g, 1,2 duong lugng) vao binh phan ing.
4)  Khudy hdn hop phan tng trong 12 h & 60-65°C.

5)  Phan ung duoc kiém tra bing HPLC cho dén khi luong nguyén lidu ban dau
<2,0%.

6)  Khi phan g hoan thanh bing HPLC, 1am lanh hén hop dén 25~35°C.

7)  Loc hdn hop phén tmg va rira banh loc bang 10,0 L toluen.
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8) Lam kho san phim trong chan khong & 40~45°C dé thu duoc san pham
mong mudn (2,4 kg, d6 tinh khiét 94,9%, hiéu suét 67,5%).

Phd NMR ctia proton va LCMS clia san phdm phu hop véi cAu tric ctia Ia-13-1.
Fig. 1 cho thiy phd 'H NMR ctia san pham trong DMSO-dg va Fig. 2 cho thdy LCMS cua
san phdm. D¢ tinh khiét cia san phdm bing phan tich HPLC 12 94,9% theo khu vuc va do
tinh khiét bat d8i bang HPLC bét dbi 1a 100% theo khu vuc.

Vi du 2: Quy trinh didu ché chét xic tac chuyén pha bat d6i IlTa-13-1 thay thé

Quy trinh thay thé theo So dd 2 duogc sir dung dé didu ché chat xic tic ¢ cong
thtrc Ila-13-

Buécl: Tédng hop IMa-13-1-1

1. 3,4,5-trihydroxybenzoat (9,6 kg, 1,0 duong luong) va DMF (76,8 lit) dugc
nap vao binh phan tng & 10-25°C.

2. Binh phéan ung dugc nap K,CO;5 (25,1 kg, 3,5 duong lugng) ¢ cung nhidt

3. Benzyl bromua (28,4 kg, 3,2 duong lugng) sau d6 dugc bd sung tir tir vao
hdn hop & nhiét do nim trong khoang 20-45°C va hdn hop dugc hoa gia & khoang 60°C
trong khoang 4 gio.

4. Phan tich hdn hop phan tng cho thiy ring < 1,0% nguyén liéu ban dau da
phén Ung.

5. Cac chit rén dugc loc ra va banh loc duge rira bing DMF hai 1an (1 thé
tich).

6. Dung dich da loc va rua dugc bd sung vao nude (115 1it) & 5°C va hén hop

duoge khudy trong 2 gidy & 5-15°C.
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7. Hon hop thu duge duoc loc va banh loc dugce rira béng nudc.

8.  Chét rin d3 tach dugc 1am kho trong 12 gid trong chan khong & 45°C dé thu

duogc san phim (22,6 kg dusi dang chét rén mau tring nhd).

9.  Trong quy trinh thay thé nay, Illa-13-1-1 thu dugc duéi dang chét rin mau
tring nhd voi do tinh khiét 13 99,4% & hiéu suit 95,4%.

Budc 2: Tdng hop Ila-13-1-2

1.  Tetrahydrofuran (177,6 lit) dugc nap vao binh phan img va AlCl; (6,5 kg,
1,0 duong luong) dugc nap & 10-15°C.

2. Hon hop thu dugc duge nap hop chat IMa-13-1 (22,2 kg, 1,0 duong luong)
va sau @6 1a NaBH, (1,78 kg, 1,0 duong luong) & 10-25°C.

3. Hbn hop phan tng thu dugc dugce hoa gia trong 10 gio & 20-30°C va sau dd
mdt luong NaBH, khac nira dugc nap (1,78 kg, 1,0 duong lugng) va hdn hop duge khuéy
thém trong 12 gi0.

4. 2 duong luong khac nita cia NaBH, duoc nap két hop hoa gia sau d6 hdn
hop phan ung (12-14 gid) & thoi gian ma tai ¢6 phan tich HPLC cho thiy ring van con <
2,5% nguyén lidu ban dau chua phan tng.

5. Hbn hop phan ung dugc 1am ngudi dén khoang 15°C va nuée duge bd sung
tur tir (55,5 1it).

6.  Sau khi bd sung nudc, HCI 2 M dugc bd sung vao hdn hop va hdn hop thu
duge dugc khudy trong khoang thoi gian thich hgp & 20°C.

7. Céc 16p duoc dé én dinh, 16p hitu co duge tach va 16p nuéce duge chiét tré

lai bing etyl axetat.
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8. Lép hitu co gom lai dugc rira bing 6% NaHCO; va sau d6 1a nude mudi

20%.

9. Lép hitu co gom lai va phin rira sau d6 duge cd dén khoang 2,5 thé tich

trong chan khong & 40-50°C va heptan dugc nap (khoang 67 lit).
10. Hdn hop duge 6 tiép dén khoang 3 thé tich trong chan khong.
11. Hobn hop duoc loc va banh loc dugce rira bing heptan.

12. Banh loc duoc 1am kho trong chén khéng & 35-45°C dé thu duge 20,1 kg
JiTa-13-1-2 dusi dang chat rén mau tring nhd véi higu sudt 12 97,5% va d0 tinh khiét
96,5%.

Bude 3: Tdng hop IT1a-13-1 ma khong cin tach 1Ta-13-1-3

1.  Toluen (148 lit, 10 thé tich) va ITla-13-1-2 (18,5 kg, 1,0 duong lugng) dugc

nap vao binh phan g va dugc lam ngudi dén khoang 15°C.

2. SOCI, (5,27 kg, 1,03 dvong lugng) duoc nap va hdn hop thu duge duge
khudy trong 3 gio.

3. Sau khi x4c nhin phan g hoan thanh, nuéc (111 lit, 6 thé tich) duoc bd

sung tir tir vio hdn hgp phan Gng.
4.  Céc 1ép dugc dé 6n dinh va 16p hitu co duge tach.

5. Lép hitu co sau d6 dugce rira bang NaHCOj; (8%) va tiép theo 1a K,HPO,
(5%).

6. Lé&p hitu co da rira sau d6 dugce rira hai 1an bang nudc va sau d6 bang nude

mudi 20% hai 1an.
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7. Lép hitu co di rira duge bd sung quinin (11,3 kg, 0,8 duong luong) & 15-
25°C va hdn hop duoc khudy trong 24 gid & 60°C, sau d6 phan tich HPLC cho thay van

con < 5% quinin chua phan Ung.

8.  Hbn hop dugc 1am ngudi tir tir dén 10°C va sau d6 dugc khudy tiép & nhiét
do nay trong khoang 2 gio.

9. Hbn hop dugc loc va chét rin dugc rira béng toluen hai 1in va sau d6 dugc
lam kho trong chin khéng & 40°C trong 12 gio dé thu duogc 20,1 kg Illa-13-1 dudi dang
chét rin mau tring nho v6i hidu suét 1a 79,4% va do tinh khiét 96,6% bang HPLC.

Phd 'H NMR va LCMS ctia san phdm dugc phét hién phu hop véi chu trac cua

san pham mong mudn.

Hop chét isoxazolin dugc lam gidu ddng phan ddi anh c6 cong thuc (R)-IA va
(S)-IA duge didu ché 13n Iuot theo Vi du 3 va 4, nhu dugc thé hién trong So d6 3 dudi
day. Hoa hoc lap thé ghi cha trong dé muc cta hop chét dé cap dén huéng clia cacbon bac
bén trong vong isoxazolin, dugc thé hién trong chu trac hoa hoc bdi cac lién két ném hozic

khong
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Vi du 3: Tdng hop (R)-IA-2 trong d6 cacbon bat ddi trong vong isoxazolin 13 dang chu
hinh (R

CF3
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ITA-2
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1) Hop chéit c6 cong thiuc (IIA-2) (45,0g, 1,0 duong lugng) va diclometan
(DCM, 1,35 L, 30 thé tich) dugc dit vao binh phan tmg dung tich 2 L va dugc kiudy cho

dén khi chat ran dugc hoa tan hoan toan.
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2)  Hbn hop duoc 1am lanh dén 0°C.
3)  Chét xtc tac (IlIb-13-1) dugc b sung (1,8g, 3% mol) vao hdn hop.
4)  Hbn hop duoc 1am lanh dén -10°C.

5)  Hydroxylamin (25,7g, 5,0 duong luong, 50% trong nudc) duge bd sung vao
dung dich chira NaOH (18,7g, 6,0 duong luong, trong 5 thé tich nudc) trong binh phan
ung khéc.

6) Dung dich duoc khudy trong 30 phit.

7)  Dung dich hydroxylamin va NaOH dugc bd sung ting giot vao binh phan
tng dung tich 2 L trong khoang 4 gi0.

8)  Hbn hop thu dugc dugc khudy trong 16 h ¢ -10°C.

9)  Quy trinh phan Ung dugc kidm tra bing HPLC cho dén khi lugng nguyén

liéu ban dau < 1,0%.
10) Khi phan Gng 33 hoan thanh, hdn hop duoc 1am 4m dén 10°C.

11) 200mL nudc dugc bd sung vao hén hop va hdn hop dugce khudy trong 10
phut.

12)  Phanuéc va hitu co dugce tach va 16p hitu co dugc gom lai.
13)  Lép hitu co dugc rira bing 200mL KH,PO, 15%.
14) Pha nuéc va hitu co duge tach va 16p hitu co dugc gom lai.

15) Lép hitu co dugce roa tiép bang 200mL nudc mudi va 16p hitu co duge gom

lai.

16) Lép hitu co thu duge duge ¢ trong chan khong & 25~30°C dén khoang 2
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thé tich.

17) Toluen (450mL, 10 thé tich) dugc nap vao binh va hdn hop dugce ¢ tiép
trong chan khong & 45~50°C dén khoang 3 thé tich. Viéc trao d6i dung mdi thanh toluen

duoc 18p lai hai 14n bang cach st dung cong doan ndy.

18)  Sau khi trao déi dung méi thanh toluen, dung dich dugc 1am néng dén 55-

60°C.

19) Hdn hop dugc 1am ngudi dén 40°C hon 1,5 gio va duoc khudy & 40°C
trong 3 gio.

20) Hdn hop dugc 13m ngudi tiép dén 25°C hon 2 gid va duge khudy & 25°C
trong 3 gio0.

21) Hbn hop duoc 1am ngudi dén 5~10°C hon 1 gid va duoc khudy & 8°C trong
12 gio.

22)  Sau khi héa gia trong 12 gid & 8°C, chét rin duge loc ra va banh loc dugc

rira bing toluen lanh (90mL, 2 thé tich).

23) Chét rin thu duoc duge 1am khd trong chan khéng ¢ 85~90°C trong 24 h
8 tao ra san phdm ¢ dang chat rin mau tring (24,0 g, d6 tinh khiét bat dbi 98,4%, o tinh
khiét hoa hoc 99,3%, hiéu suat 52,1%).

"H NMR va LCMS cta san pham phi hop véi clu tric cia (R)-IA-2. Hon nita, do
tinh khiét bt déi cua san phidm duoc kiém tra bang phuong phap HPLC bét ddi sit dung
Chiralpak 1A 4,6 x 150 mm, ¢4t 5 mm véi pha dong n-hexan va isopropanol (90:10) &
nhiét d6 30°C v&i muc phat hién & 240 nm. Téc dd dong 12 1,0mL/phat va mau duge diéu
ché & ndng d6 2,0 mg/mL trong etanol.

Vi du 4: Tdng hop (S)-1A trong d6 cacbon bat dbi trong vone isoxazolin 14 dang ciu hinh

(S)
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O O CF3

TIA-2 T
X!, X3 =Cl, X=H (S)-1A-2

1) Hop chét c¢6 cong thire (IIA-2) (23,0 g, 1,0 duong lugng) va DCM (690mL,
3() thé tich) dugc d4t vao binh phan tmg dung tich 1L. Chét rin dugc hoa tan hoan toan.

2 Hon hop duoc 1am lanh dén 0°C, & thoi gian ma tai d6 mot sb nguyén iiéu
op g guy s

ban dau duoc két taa.

3)  Chét xtic tac ¢6 cong thie (Ilfa-13-1) (0,92g, 3% mol) dugc bd sung vao
binh phan tmg va hdn hgp dugce 1am lanh dén -10°C.

4)  Hydroxylamin (13,15 g, 5,0 duong luong, 50% trong nudc) duge bd sung
vao dung dich chira NaOH (9,56 g, 6,0 duong lugng, trong 5 thé tich nudc) trong binh
phan tng khac.

5)  Dung dich thu dugce duge khudy trong 30 phut.

6) Dung dich hydroxylamin va NaOH dugc bd sung timg giot vao binh phan
tmg dung tich 1L chita Cong thirc (IIA-2) hon khoang 3 gio. |

7)  Hén hop thu duoc dugce khudy trong 16 h ¢ -10°C.

8)  Mitc d§ phan g duogc kiém tra bang HPLC cho dén khi lugng nguyén liéu
ban dau < 1,0%.

-
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9)  Khi phan ung hoan thanh, hén hop duoc 1am Am dén 10°C va 100mL nudc
duoc bd sung va hon hop thu duge duge khudy trong 10 phut.

10) Céc 16p nudce va hitu co dugc tach va 16p hitu co duge gom lai.

11) Lép hitu co dugce rira bang 100mL KH,PO, 5%, céc 16p dugc tach va 16p

hitu co dugc gom lai.

12) Lép hitu co duge rira bing 100mL nudc mudi, cac 16p duge tach va 16p

hiru co dugc gom lai.
13) Lép hitu co duge cb trong chan khong & 25~30°C dén khoang 2 thé tich.

14) Toluen (230mL, 10 thé tich) dugc nap vao binh va ¢ trong chan khong &
45~50°C dugc tiép tuc dén khoang 3 thé tich. Quy trinh trao d6i dung méi duoc lip lai

hon hai lan.

15) Khi quy trinh trao d6i dung moi két thic, dung dich dugc lam nong dén 55-
60°C.

16) Hbn hop sau d6 dugc 1am ngudi dén 40° C hon 1.5 gio va dugc khudy &

40°C trong 3 gio.

17)  Hdn hop sau d6 dugc 1am ngudi dén 25° C hon 2 gid va dugce khudy & 25°C
trong 3 gio.

18) Hon hop sau d6 dugc 1am ngudi tiép dén 5~10°C hon 1 gid va duge khudy

& 8°C trong 12 gio, ¢ thoi gian ma tai do chét rin duogc loc.

19) Banh loc dugce rra béng toluen lanh (460mL, 2 thé tich) va sau d6 duoc
1am kho trong chin khong & 85-90°C trong 24 gio d8 thu dugc san phdm & dang chit rin
mau tring (13,0 g, do tinh khiét bit dbi: 99,0% bang cach sir dung phuong phap HPLC
bt ddi md ta trong Vi du 3, db tinh khiét héa hoc: 98,7% theo khu vue (HPLC), hiéu
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sut: 52,1%). Pho 'H NMR va LCMS pht hop v6i cAu trac cla san pham.

Vi du 5 v 6 m ta 13n luot quy trinh didu ché (R)-IA-3 va (S)-IA-3, nhu dugc thé

hién trong So dd 4 dudi day.

So d6 4
o H O
N
\/,LN/\CFS CF3
H r
OO oj,NH
| o _CFs 4-2 HN CF,
0 - . F
X 0 =
| P \ l
Cl CF3 Cl CF3 l X ) A Cl
Starting Material 4-1 TA-3, X'=Cl, X2=F,.X3=CF3
CF;
NS §\Q r\qH
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L A j/
oH L oBn HN
-0 C[OBn T CF,
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Vi du 5: Tng hop (R)-IA-3 bing cich sit dung chét xiic tAc chuyén pha bt dbi (IITb-13-

1

Budce 1: Tdng hop hop chit trung gian 4-2.
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CiMg

O CFgq4
i-PrMgClI
—
Ci CF 3
F Cl CF 3
F
SM 4-1 .
4-2

1)  Nguyén liéu ban dau iodobenzen dugc thé (SM) (200,0 g, 1,0 duong lugng)
va THF (400mL, 10 thé tich) dugc dit vao binh phan 1'mg dung tich 1 L va hdn hop duge
1am lanh dén nhiét 46 nim trong khoang tir -10 dén -5°C.

2)  i-PrMgCl (340mL, 1,1 duong luong) duogc bb sung timg giot hon 1,5 gid &
nhiét 46 ndm trong khoang tir -10 dén -5°C vao hén hop.

3)  Sau khi viéc bd sung hoan thanh, hdn hop dugc khudy trong 1 gid & nhiét
d6 ndm trong khoang tir -10 dén -5°C.

4)  Phéan tich sic ky 16p moéng cho thdy SM da phan (ng hoan toan (ding mau
bing HC1 1 M).

5) CF;COOMe (94,7 g, 1,2 duong luong) dugce b6 sung hon mot gior & -10~-
5°C vao hon hop phan tng.

6) Hbn hop duoc khudy thém trong 12 gid & -10~-5°C.

7)  Phén tich sic ky 16p méng cho thiy hop chét trung gian 4-1 d3 phan tng
gin nhu hoan toan cua (ding bang HCI 1M).

8) HCI 1 M 1000mL duoc bd sung tir tir timg giot vao hdn hop phan Umg &
0~5°C hon 2 gio.

9)  Hbn hop phan tng dugc chiét bing hexan hai 1an (1000mL, 500mL).

10) B sung axit p-toluenulfonic 1,0 g vao 16p hitu co va sau dé hén hop duoc

dun hoi Iuu trong 30 phut.
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11) Hbn hop thu dugc sau d6 dugce ¢d trong chan khong & 20~25°C dé loai bod

hexan.

12) Natri bicacbonat (NaHCO;, 300mg) dugc bd sung va hdn hop duge chung
cat trong chan khong dé thu duoc hop chét 4-2 & 80~82°C, dudi dang chit 1ong mau d6
(85,0 gam, do tinh khiét 13 92,5% bing HPLC, v hidu suét 12 47,0%).

Buéc 2: Pidu ché hop chat c¢6 cong thic (ITA-3):

H O
H

CF3 (CF3

0. _CF3 5 4.2 HN CFs
O X,
cl CF3 O S Cl

1) Hop chit 4-2 (70,0 g, 1,0 duong luong) va axetonitril (ACN, 350ml, 5 thé

tich) dugc dit vao binh phan ng dung tich 1 L. Chét rén duoc hoa tan hoan toan.

2)  Hop chét 4-1 (70,2 g, 1,2 duong 1u¢ng) sau d6 dugc bd sung vao hdn hop,
va hdn hop dugc 1am néng dén 90-95°C.

3)  Hbn hop ddng s6i ACN/nuée duoc loai bd bing cach chung cét (diém soi

79°C.).

4) K,COs (2,0 g, 0,1 duong lugng) sau d6 duge bd sung vao hdn hop.

5)  Tiép tuc chung cit dé loai bo ACN/nuéc & 90~95°C trong khoang 6 gid.

6) Sau thoi gian ndy, vin con khoang 28% hop chit 4-2 chua phan tng béng
HPLC.

7)  Hdn hop duoc 1am ngudi dén 15~20°C hon 1,5 gid va chét rn duoc két ta.
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8)  Nuéc (50mL) duge bd sung va sau d6 hdn hop dugc 1am lanh tiép dén 0°C
hon 40 phtt.

9)  Hobn hop sau d6 dugc git & 0°C trong 40 phut.

10) Hon hop duoc loc va banh loc dugce rira béng 100mL ACN/nudc lanh
(ACN/nuéc, 25:6 thé tich/thé tich) dé taora 75,0 g chit rin mau vang sau khi 1am kho (46
tinh khiét: 95,1%, hiéu suat: 50,0%).

Budce 3: Didu ché (R)-IA-3 bing cach sir dung chét xtc tic chuyén pha bat déi
IIb-13-1

Q\C
N” X
_CF3 L ! J _ CF3
[ gNcl
OTNH OH OBn O NH
(0]
HN Cl - OBn
E (Ib-13-1) OBn
° 9
| N CF3
o] CF3
IIA-3

1) Hop chét ¢6 cong thire ITA-3 (40,0 g, 1,0 duong luong) va DCM (1,2 L, 30

thé tich) dugc dit vao binh phéan tmg dung tich 2 L; chét rin duoc hoa tan hoan toan.

2)  Hdn hop duoc lam lanh dén 0° C va mot s6 nguyén li¢u ban dau duge két

tua.

3)  Chét xtic tac c6 cong thirc IIb-13-1 (1,47g, 3% mol) dugc bd sung vao hdn
hop va hdn hop dugc 1am lanh ¢én -10°C.

4)  Hydroxylamin (21,0g, 5,0 duong luong, 50% trong nudc) duge bd sung vao
dung dich chira NaOH (15,3 g, 6,0 duong lugng, trong 5 thé tich nudc) trong binh phan
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tng khac va dugc khudy trong 30 phut.

5) Dung dich hydroxylamin/NaOH sau dé dugc bd sung ting giot vao binh
phén Gng dung tich 2 L hon khoang 4 gi0.

6) Hdn hop phan ting thu dugc dugc khudy trong 16 h & -10°C.

7)  Céc mau dang xit ly dugc 14y ra va dugc phan tich bang HPLC cho dén khi

luong nguyén liéu ban dau < 1,0%.

8) Khi phan Umg da hoan thanh, hdn hop duoc 1am 4m dén 10°C va 200mL
nuée duge bd sung. Hon hop duoc khudy trong 10 phiit.

9)  Sau khi tron, hdn hop dugc d8 yén dé tach cac 16p nudc va hitu co va 16p

hiru co duge gom lai.
10) Lép hitu co duge rira bing 200mL KH,PO, 5%.
11) Hai 16p dugc tach va 16p hitu co dugc gom lai.

12) Lép hitu co sau d6 duoc rua bang 200mL nudc mudi, hai 16p duoc tach va

16p hitu co dugce gom lai 1an nita.

13) Lép hitu co thu dugce dugce cd trong chan khong & 25~30°C dn khoang 2
thé tich.

14) Toluen (400mL, 10 thé tich) dugc nap vao binh va ¢d trong chan khong
duge tiép tuc & 40~45°C dén khoang 3 thé tich. Viéc trao doi dung moéi dugc 1ap lai hon

hai 14n bang céch st dung cling quy trinh.

15) Khi viéc trao ddi dung moi d& hoan thanh, dung dich dugc lam néng dén
55-60°C.

16) Hon hop sau d6 duge 1am ngudi dén 40° C hon 1,5 gid va duge khudy &
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40°C trong 3 gio.

17) Hon hop sau @6 duge 1am ngudi dén 25°C hon 2 git va duoc khuéy & 25°C
trong 3 gio.

18) Hbn hop dugc 1am ngudi cudi ciing dén 5~10°C hon 1 gid va dugc khudy &
8°C trong 12 gio.

19) Sau thoi gian nay, hon hop duge loc va banh loc dugc rira béng toluen lanh
(80mL, 2 thé tich).

20) San phidm duogc 1am kho trong chan khong & 70~75°C trong 12h dé tao ra
chit rin mau tréng (22,0 g, do tinh khiét bat dbi: 98,0% theo khu vuc bang cach sir dung
phuong phap HPLC bét dbi mo ta trong Vi du 3, do tinh khiét héa hoc: 97,1% theo khu
vuc (HPLC), hiéu suét: 48,8%). Phd 'H NMR va LCMS pht hop véi cdu tric cia sin

pham.

Vi du 6: Didu ché (S)-IA-3 bang cach st dung chét xiic thc chuyén pha bét dbi IMla-13-1

1)  Hop chét c6 cong thirc IIA-3 (11,6 g, 1,0 duong lugng) va DCM 360mL, 30

thé tich) dugc dit vao binh phan tmg dung tich 1 L; chit rén dugc hoa tan hoan toan.

2)  Hbn hop duoc 1am lanh dén 0°C va mét s6 nguyén lidu ban dau dugc két
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tia.

3)  Chét xtc tac (0,43 g, 3% mol) dugc bd sung vao hdn hop thu duge, va hon
hop duoc 1am lanh dén -10°C. |

4)  Hydroxylamin (6,1 g, 5,0 duong lugng, 50% trong nudc) dugc bd sung vao
dung dich chira NaOH (4,4 g, 6,0 duong luong, trong 5 thé tich nudc) trong binh phan
ting khac, va hdn hop duge khudy trong 30 phut.

5)  Dung dich hydroxylamin va NaOH duoc bd sung ting giot vao binh phin
trng dung tich 1 L hon khoang 2 gio, sau do, hdn hop duoc khudy trong 16 h & -10°C.

6) Mau duoc iy ra va dugc phén tich bang HPLC dé theo ddi mic do phan

{mg cho dén khi rgng nguyén liéu ban dau < 1,0%.

7)  Khi phan tmg d3 hoan thanh, hdn hep duge lam 4m dén 10°C va 50mL
nude dugc bd sung. Hoén hop duge khudy trong 10 phut.

8)  Hoén hop duge d 6n dinh dé tach cac 16p nudc va hitu co va 16p hitu co

dugce gom lai.
9)  Lép hitu co dugce rira bang S0mL KH,PO, 5%.
10) Hbn hop dugc tach va 16p hitu co dugc gom lai.

11) Lép hiru co duge ria biang 50mL nuéce mudi va 16p hitu co duge gom lai

l4n nita.
12) Lép hitu co duge b trong chan khong & 25~30°C dén khoang 2 thé tich.

13) Toluen (230mL, 10 thé tich) dugc nap va cd trong chén khéng dirgc tiép tuc
& 40~45°C dén khoang 3 thé tich. Viéc trao ddi dung moéi dugce 13p lai hon hai lan béng
cach st dung cung quy trinh.
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14) Sau khi viéc trao d6i dung moi da hoan thanh, dung dich dugc lam néng dén

55-60°C.

15) Hdn hop sau dé duge 1am ngudi dén 40°C hon 1,5 gid va duge khudy &
40°C trong 3 gio.

16) Hbn hop duoc 1am ngudi dn 25°C hon 2 gid va duge khudy & 25°C trong 3
gio.

17) Cudi cing, hdn hop dugc 1am ngudi dén 5~10°C hon 1 gio va duge khudy &
8°C trong 12 gid, sau do hén hop dugce loc.

18) Banh loc dugc rira bing toluen lanh (25mL, 2 thé tich).

19) San phdm duogc 1am kho trong chan khong & 85~90°C trong 24h, din dén
thu duoc san phém 0 dang chit rén mau tréng (6,8 g, 46 tinh khiét bat dbi: 98,7% theo
khu vuc bang cach st dung phuong phap HPLC bét d6i mé ta trong Vi du 3, d6 tinh khiét
hda hoc: 99,3% theo khu vuc (HPLC), hi¢u suét: 52,1%).

Vi du 7: Didu ché (S)-afoxolan bing cach sit dung chit xdc tac chuyén pha bat dbi (Illa-

13-1)

! AN ’ CF-
CFs | P ‘E’j L “ OBn ¢ K|
0. _NH 0 f‘oan QTNH
OBn HN
H;J\ (Ia-13-1) .
o - ° };/(U\ CF
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(IA-1) {S)-afoxolane
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1)  Nguyén liéu ban dau (IIA-1) (200g, 1,0eq, 94,0%) va DCM (6 L, 30 thé

tich) dugc dit vao binh phan tng dung tich 10L, chét rin duoc hoa tan hoan toan.

2)  Hodn hop dugc 1am lanh dén 0°C, va mot sd nguyén liéu ban dau dugc két

tua.

3)  Chét xtc tac (Illa-13-1) (7,56g, 3% mol, 95,0%) dugc bd sung vao hdn
hop va hdn hop thu dugc duge 1am lanh tiép dén -10°C.

4)  Hydroxylamin (64,9 g, 3,0 duong lugng, 50% dung dich trong nude) dugc
bd sung vao dung dich chira NaCH (52,5g, 4,0 duong lugng, trong 5 thé tich mrdc) trong
binh tach va dugc khudy trong 30 phut.

5)  Dung dich hydroxylamin/NaOH thu dugc sau d6 dugc bb sung timg giot
vao binh phan tng dung tich 10L chtra (ILA-1) hon khoang 4 gid.

6)  Hbn hop thu dugce duge khudy trong 12 gid & -10°C va duge kiém tra vé&
murc d6 phan tmg cho dén khi lugng nguyén liéu ban d4u < 1,0% bang HPLC.

7Y Hbn hop sau d6 duge 1am 4m dén 10°C, 1 lit nuée duge bd sung va hén

hop duoc khudy trong 10 pht.
8)  Hdnhop duogc dé én dinh dé tach hai pha, va 16p hitu co duge gom lai.

9)  L&p hiru co sau d6 duoc rua bang 2 lit nude, cac 16p duge tach lai va 16p

hitu co duge gom lai.

10) L6p hiru co dugce rira bing 1 lit nuée mubi, cac 16p duge tach va 16p hitu

co dugce gom lai va duge lam kho trén Na,SO4 (200 g).

11) Lép hitu co di duge lam khd duoc c6 trong chan khong dén khoang 2 thé

tich.

12) Toluen (2 L, 10 thé tich) dugc nap vao hdn hop d3 ¢ va ¢b trong chin
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khong dugce tiép tuc dén khoang 5 thé tich. Viéc trao ddi dung mdi dugce ldp lai hai 1an

nitra.

13) Dung dich thu dugc duge dit vao binh phan Ung dung tich 2,0 L va lam
néng dén 55-60°C.

14)  Xyclohexan (300mL, 1,5 thé tich) dugc bd sung & 55-60°C.

15) Hdn hop sau d6 duge 1am ngudi dén 40°C hon 1,5 gid va sau d6 duoc

khudy & 40°C trong 3 gio.

16) Hdn hop sau d6 duge 1am ngudi dén 25°C hon 2 gid va duge khudy & 25°C

thém trong 3 gid.

17) Hén hop thu duge dugc lam lanh dén 0~3°C hon 1 gio va dugce khuéy o]

5°C trong 12 gid, & thoi gian ma tai d6 hdn hop duge loc dé tach san pham.
18) Bénh loc duoc rira bing toluen/xyclohexan lanh (3:1, 1000mL, 5 thé tich).

19)  San phAm thu duoc & dang chit rin mau tring. (171,5g, d6 tinh khiét bat
dbi > 99,0% theo khu vuc bing cach sit dung phwong phap HPLC bt dbi mé ta trong Vi
du 3, d6 tinh khiét hoa hoc > 99,0% theo khu vuc (HPLC), hiéu suét: 83,6%, thir nghiém
d6 tinh khiét: 92%). Phé 1H NMR va LCMS phit hop v6i cdu tric cta ()-afoxolan dudi
dang toluen solvat. Fig. 3 thé hién phd 1H NMR chira (S)-afoxolan trong DMSO-dg va
Fig. 4 thé hién phd 1H NMR ctia afoxolan (raxemic) dé so sanh. D9 tinh khiét bét dbi ciia
san phim duoc x4c dinh bing cach st dung phuong phép HPLC bét d6i mé ta trong Vi du
3. Fig. 5 thé hién sic phd HPLC bét ddi ciia afoxolan (raxemic) va Fig. 6 thé hién séc phd

HPLC bat déi ctia san phdm (S)-afoxolan thé hién mot chét déng phan dbi anh.

Vi du 8: Quy trinh didu ché (S)-afoxolan thay thé

Quy trinh didu ché (S)-afoxolan thay thé dugc thuc hién. Mot sé thay doi quan
trong trong quy trinh thay thé dugc chu thich dudi day.
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1. 1 kg hop chit (ITA-1) (1 duong lugng) va 9 lit DCM duoc nap vao binh
phéan g va dugc khudy dé hoa tan hop chét.

2. Hobn hop duoc 1am ngudi dén khoang 0°C va 50 gam (5% mol) chét xuc tac
chuyén pha bit d6i (Illa-13-1) va 1 lit DCM dugc nap va hdn hop thu duge dugce lam
ngudi dén khoang -13°C.

3. Dung dich chtra hydroxylamin sulfat 19% (khdi lugng/khdi lugng) (294 g,
1,1 duong luong) (dugc tao ra bfﬁng 294 gam (NH,OH)H,SO,4 va 141 gam NaCl trong
1112mL nudc) va 4,4 duong luong NaOH dudi dang dung dich 17,6% (khéi leong/khdi
luong) (286 gam NaOH va 158 gam NaCl trong 1180mL nudc) duge nap ddng thoi vao
hdn hop phan Ung. |

4.,  Hon hop phan tmg thu duge duge hda gia khoang 20 gio & khoang -13°C va
sau d6 duoc kiém tra v& muc chuyén hoa phan tng bing HPLC (dich < 0,5% theo khu

vuc);

5. Sau khi hoan thanh phan tmg, nudc (3 thé tich) dugc bd sung & khoang 0°C.
“Sau do, dung dich chira 709 g KH,PO, trong 4,2 lit nude dugce bd sung vao hdn hop dé
didu chinh d6 pH (dich 7-8) va hdn hop thu duge duge khudy ¢ khoang 20°C trong 30
phut.

6. Cac lop duogc dé bn dinh, 16p nudc dugce loai bo va 16p hitu co duge rua

béng 3 lit nudc hai 1an.

Su két tinh cua toluen solvat

1.  Sau budc chibt/rira, diclometan dugc loai bo bing cach chung cit trong

chan khong dén khoang 1-2 thé tich va toluen (khodng 5-10 thé tich) duoc bd sung.

2. Thé tich dugc didu chinh bing cich chung cit tiép trong chan khong
va/gidodc bd sung thém toluen dén khoang 5-6 thé tich. HOn hop duge chung cat tiép

trong khi duy tri thé tich dé loai bé hoan toan dung mdi phan tng diclometan.
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3. Hdn hop sau d6 dugc 1am ngudi dén khoang 10°C va dugc gieo mim béng

afoxolan (hop chat raxemic) va dugc khudy & ciing nhiét do trong it nhét 2 gid;

4.  Hbn hop duge 1am néng dén khoang 55-65°C, dugc hda gia trong it nhat 17

gid va sau d6 chat ran dugc loc ra. Chat ran dd loc dugc rira bang toluen;

5. Phan dich loc gom lai va phin rira dugc diéu chinh dén thé tich khoang 5-6

thé tich bang cach chung cat trong chan khong va/gidodc bd sung toluen;

6.  Hon hop thu dugc duge 1am ngudi dén khoang 10°C va dugc hoa gia trong

it nhét 5 gidy sau d6 duoc loc. Banh loc dugc rita bing toluen.

7. Bénh loc dugce lam khd ¢ 50°C trong chan khong dé thu dugc Toluen solvat

ctia (8)-afoxolan chita nim trong khoang tir 6% dén 8% toluen.

T4i két tinh tr xyclohexan/etanol

Toluen solvat cua (S)-afoxolan sau d6 dugc tai két tinh tir hon hop chia

xyclohexan va etanol dé loai bé toluen di lién két va tinh ché tiép san pham.

1. 591 gam chua (S)-afoxolan toluen solvat dugc nap vao lo cung v6i 709mL
etanol (1,2 thé tich) va 1773mL xyclohexan (3 thé tich) v hn hop lam néng dén khodng
60°C.

2. Hbn hop thu dugc dugc bd sung 6383mL xyclohexan khac nita két hop
khudy.

3. Hb&n hop thu duoc duoc iam ngudi dén khoang 30°C va sau d6 1am néng lai

dén 60°C. Quy trinh nay duoc lap lai mot 1an.
4. Hbn hop duge 1am ngudi tir tir dén 10°C va duge khudy trong it nhét 5 gid.

5. Huyén phu dac thu duge duge loc va banh lge dugce rira b%mg xyclohexan.
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6. Bénh loc duge 1am kh6 ¢ 50°C trong chén khong dé thu duoc 453,7 gam

(S)-afoxolan.

Vi du 9: So sanh d6 chon loc ctia chit xiic tic duoc thé benzyloxy chuyén pha bit dbi

(I11a-13) véi chit xtc tic chuyén pha bat dbi trén co s alkaloit cia ciy canh-ni-ca khéac

HIY \_\(/" i 0 o
KNH Chat xic tac chuyen \>

pha bat d6i xiing

=
4 /

5\_-_’// | {S)-afoxolane S\- /— “
.,f" )

F FiC

D06 chon loc cua su tao thanh cua (S)-afoxolan tur hop chat ITA-1 néu trén duge
nghién ctru v6i 16 chét xtc tac chuyén pha bét ddi (PTC) cb céc cu tric khac nhau. Phan
ung duoc thuc hién bz‘“mg cach st dung cac diéu kién tuong tu vdi cac diéu kién ctia Vi du
7. Ty 1é giita (S)-afoxolan va (R)-afoxolan trong hdn hop phan tng duge xac dinh bing
HPLC bt dbi bang cach st dung phuong phap mo ta trong Vi du 3. Céc két qua cia

nghién cru nay dugc néu trong Bang 2 dudi day.
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Béang 2
STT PTC bat dbi Ty 1€ gitta (S)- va (R)-afoxolan
NS §\Q
|
Z~N" CI”
1 of \Qosn 91,5% : 8,5%
/O OBn
OBn
2 O 62% : 38%
3 54% : 46%
OPMB
4 90% : 10%
/O OPMB
OPMB
PMB = p-metoxybenzyl
(0]
5 ~ 90% : 10%
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STT PTC bat dbi Ty 1é gitta (S)- va (R)-afoxolan
6 90% : 10%
7 87% : 13%
8 80% : 20%
9 50% : 50%
10 70% : 30%

170



48609

171/214

STT PTC bt d6i Ty 1é giira (S)- va (R)-afoxolan
11 69% : 31%
12 64% : 35%
13 52% : 48%
14 53% : 46%
15 55% : 44%
NO,
16 50% : 50%
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Nhu duoc thé hién trong Bang ndy, chét xuc tic trong d6 nhém R trong cAu tric
¢ cong thac (IIa) 13 3,4,5-tribenzyloxyphenyl din dén viéc thu duge dd chon loc cai
thién bAt ngd ddi véi chat ddng phan dbi anh (S) khi so sanh véi cac chit xic tac chuyén
pha trén c¢o s quinin khéc trong d6 nhdm tuong trng voi R trong cong thirc (Illa) 1a nhoém
khac.

Vi da 10: Cai thién d6 tinh khiét bat @i cta (S)-afoxolan bing céch két tinh tir toluen

Mau chira hdn hop phan tmg c6 ty 1& (khu vue HPLC) 1a 92,1:7,9 gitra (S)-
afoxolan va (R)-afoxolan, duoc ¢d dén kho va phan cin dugc két tinh tir toluen va tir
etanol/xyclohexan biang cach sir dung quy trinh tuong tu véi quy trinh duge md ta trong
Vi du 8. Tinh thé rén da tach duoc phan tich bing HPLC bt ddi dé x4c dinh luong tuong
dbi cua (S)-afoxolan va (R)-afoxolan (Phuong phap HPLC: ¢4t — Chiralpak AD-3 150
mm x 4,6 mm x 3,0 Om, thd tich bom — 10 OL, nhiét d6 — 35°C, téc do dong —
0,8mL/phtt, pha dong — 89%hexan/10% isopropanol/1% metanol, do — 312 nm). Ty 1€
gitta (S)-afoxolan va (R)-afoxolan trong chat rin duoc tach ra tir toluen su két tinh cho
thdy 13 99,0 : 1,0 trong khi ty 1€ giita (S)-afoxolan va (R)-afoxolan trong chét rin két tinh
tir etanol/xyclohexan cho thy 14 95,0 : 5,0.

Vi du ndy cho thiy rang su két tinh (S)-afoxolan tir dung méi thom nhu toluen
din dén viéc cai thién déng ké do tinh khiét bit dbi cia san phdm. Day 13 diéu rat bt ngd

va déng ngac nhién.

Vidu 11: So sanh d6 chon loc ciia benzyloxy va chét xic tic chuyén pha bét ddi duoc thé

alkoxy ¢6 cOng thic (111a-13)

Ba chit xtc tac chuyén pha bat dbi c6 cong thirc (Illa-13), trong d6 vong phenyl
duoc thé bang ba nhém alkoxy va ba nhém benzyloxy (R = metyl, etyl va benzyl);
R’=OMe, W=vinyl va X=clo dugc danh gi4 trong quy trinh didu ché (S)-IA tlr hop chét
IIA-1 Nhu duoc thé hién duéi day.
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Luong dung mdi va cac chit phan tng va cac diéu kién phan tng va tach 13 nhuw
duoc mo ta trong Vi du 7 néu trén. Quy trinh nhu vdy dugce st dung cho mdi chét xtc tac
duoc thir nghiém. Bat ngd 13 d4 thdy ring d6 chon loc ctua chét xuc tac tri-benzyloxy tdt
hon dang ké so v&i hai chit xtc tac duoc thé alkoxy, nhu dugc thé hién béng d6 tinh khiét
bét dbi ctia san phidm. Hon nira, da thiy ring bing cach st dung chat xtc tac chuyén pha
duoc thé tri-benzyloxy, do tinh khiét héa hoc thu dugc ciing t6t hon rat nhiéu. Do chon
loc vuot troi clia chit xuc tac duoc thé benzyloxy 1a dang ké, bat ngd va khong thé du
doan duge. Chét xac tac chuyén pha bt ddi chira phenyl dugc thé bang benzyloxy va cac
nhom alkoxy dugc phat hién 13 vuot trdi so voi chét xtc tac duoc thé béng cac nhom khac
nhu nhém it dién tir va nhom alkyl. Do tinh khiét bat dbi va do tinh khiét hoa hoc cua
san phdm duoc tao ra tir chit xtc tic chuyén pha twong ting dugc thé hién trong Bang 3

duéi day:
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Bang 3
) Do tinh khiét bat d6i (S)- | D6 tinh khiét héa hoc (%
Chat xuc tac
afoxolan khu vuc)
R = metyl 86,4% 97,8%
R = etyl 89,0% 98,1
R =benzyl 99,1% 99,6%

Vi du 12: Két tinh (S)- afoxolan dé tao ra toluen solvat tinh thé

Lugng (S)-afoxolan dugce thé hién trong Bang 4 & dang bot dugc dit trong éng
thiyy tinh va déanh sb theo d6. Sau d6, dung méi két tinh (Bang 4) duoc bd sung vao bng.
Tét hon 13, thé tich cta dung moi két tinh (xem Bang 4) duoc didu chinh ¢ thu duge
huyén phu & nhiét do trong phong va dung dich trong & nhiét do cao. Sau do, dng duoc bit
kin d& ngdn ngira su bay hoi ctia dung méi két tinh va 1am néng 1 gidr & nhiét do cao (xem
Bang 4) trong khi dung dich dugc tao xody & 400 vong/phut hodc duoc khudy bing thanh
khudy tur dé hoa tan (S)-afoxolan. Pé tao ra su két tinh cia san phim, sau d6 ong dugc
1am ngudi & mot tdc do va dén nhiét do dugc néu trong Bang 4. Khi tinh thé bi nghi ngd
trong dng, sau d6 dung dich dugc loc trong chan khong va chét rén thu duoc dugc phan
tich bing nhifu xa tia X trén mau bot. Khi tinh thé bit ky khong bi nghi ngd trong ng,
viéc xit 1y tiép dugc d& cap trén bang 4 dugc dp dung véi dung dich trude khi nhiéu xa tia
X trén mAu bot. TAt ca cic miu 1-5 dugc x4c nhan 13 toluen solvat tinh thé cta (S)-

afoxolan.
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Bang 4
Mau | (S)-afoxolan | Dung moi két | Nhiét | Téc d6 | Nhiét | Céac xu ly tiép
tinh do lam | dolam theo
cao mat mat
1 8,0mg 20ul toluen | 80°C | 3°/giv | 5°C Loc 0,2pm, sau
do6 lam kho 1 gio
6 50°C
2 10 mg 200ul toluen | 50°C | 3°/giv | 5°C Loc 0,2pm, sau
do6 lam kho 1 gio
6 50°C
3 10mg 200ul 50°C | 3°/gid | 5°C Loc 0,2pum, sau
toluen/xycloh do lam kho 1 gio
exan (50/50 6 50°C
thé tich/thé
tich)
4 10mg 200ul 50°C | 3°/gid | 5°C Loc 0,2um, sau
toluen/xycloh do lam kho 1 gio
exan (75/25 | & 50°C
thé tich/thé
tich)
5 30mg 600pl 50°C | 3°%/gio | 5°C -
toluen/xycloh
exan (75/25
thé tich/thé
tich

Chét rén thu duoc tir mau 2 trong Bang 4 dugc phan tich bing phan tich nhiét
trong luong (TGA) trén thiét bi TA Instruments TGA Q500 v&i cac thong s& sau: khi
quyén: nito véi dong 60mL/nm, dia chudn: TA 901670-901 khong kin, nép chudn: TA
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901671-901, téc do: 10°C/phut. Phén tich TGA di cho thiy mtic hao hut khéi lugng 14
khoang 10,5% tir nhiét do trong phong dén 160°C, t&t hon 13 & nhiét 4 ndm trong khoang
tir 70°C dén 90°C. Mirc hao hut khéi Iuong 16n néu trén 280°C di lién véi sy phan hay
hop chét. Lugng nhd TGA dugc thé hién trén Fig. 7.

Phan tich chét rin tir mau 2 biang phép do nhiét luong quét vi sai (DSC) duge
thuc hién trén thiét bi TA Instruments Q200 st dung c4c thong s6 sau: khi quyén: nito véi
dong 60mL/nm, dia chudn: TA 901670-901 khong kin, néip chudn: TA 901671-901, téc
d6: 10°C/phut. Profin nhiét cho thiy dinh thu nhiét rong va hep nam trong khoang tir
70°C dén 90°C. Profin DSC duoc thé hién trén Fig. 7.

Chét rin duogc tach ra tir miu 2 dugc phan tich bing Nhidu xa tia X trén miu bot
béng cach st dung thiét bi va cac diéu kién sau: Thiét bi: Nhiu xa ké Bruker D8-
Advance, loai: Bragg-Brentano; ngudn CuK [, 0 = 1,5406A va CuK(; 0, = 1,54439A;
may phét: 35 kV — 40 mA; b do: Lynx Eye; budng Anton Paar TTK450; thiét bi gilt mau
Si; khoang géc: 2° dén 40° trong gdc 2-teta Bragg; khe phan ky bién thién: 4 mm (V4);
Kich thugce bude: 0,041°; thoi gian budce: 1 gidy. Fig. 8 thé hién kiéu nhiéu xa tia X trén

mau bdt ctia dang ran. Bang 6 dudi ddy néu cac dinh 2 dd-teta xac dinh dugce tir phan tich.
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Bang 6

4859 | 18,17219 | 2531 100
8516 | 1037469 | 1375 | 543
8823 | 10,01388 | 457 18,1
9,735 | 9,07796 | 298 118

710,778 | 820182 | 729 288
11,644 | 759373 | 272 10,7
12161 | 727189 | 566 04
12746 | 693963 | 1029 | 40,7
14591 | 6,06596 | 654 258
15136 | 584883 | 450 17.3
16,694 | 530627 | 538 213
16999 | 521182 | 930 36,7
17616 | 5,03058 | 493 19,5
18411 | 481508 | 1113 44
18838 | 470694 | 1403 554
19,54 | 453941 | 725 286
19.894 | 445942 | 1073 | 424

20937 | 423955 | 383 15.1
21484 | 413274 | 645 255
21859 | 406265 | 1141 | 45,1
22236 | 399476 | 1497 | 39,1
22985 | 3.86627 | 657 26

23431 | 3.79365 | 998 39.4
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24,540 | 3,62465 466 18,4
25,291 | 3,51867 1218 48,1
25,643 3,4711 1367 54

26,359 | 3,37852 393 15,5
27,143 | 3,28268 625 24,7
28,472 | 3,13235 417 16,5
29,223 | 3,05358 425 16,8
29,776 | 2,99809 425 16,8
30,638 | 2,91563 449 17,7
32,865 | 2,72303 314 12,4
33,120 | 2,70265 300 11,9
33,782 | 2,65114 358 14,1
34,529 2,5955 402 15,9
37,046 | 2,42474 348 13,7
38,405 2,342 364 144
39,648 | 2,27137 358 14,1

Vi du 13: Nhidu xa tia X tinh thé don

178/214

Phén tich nhifu xa tia X tinh thé don duogc thuc hién trén tinh thé chia toluen

solvat dugc tao ra bang cach két tinh (S)-afoxolan thu duge béng quy trinh theo sang ché

theo Vi du 7 va 8. Cu tric tinh thé cta (S)-afoxolan dugc rira gidi va tinh ché dén hé s R

cudi 1a 5,5%. D3 phat hién ra ring cAu triic nay 12 ba géc chira hai phéan tir doc 1ap cta

(S)-afoxolan va hai phén tr toluen. D3 phat hién ra rang cAu trac tinh thé rit hdn don nhu

duoc thé hién trong Fig. 9. Bang 7 dudi day thé hién mot s thong tin mé ta cu tric tinh

thé va cAu tric phan tir. Theo chuong trinh md phong Cerius2, c4u hinh tuyét dbi cta

toluen solvat duoc didu ché bing quy trinh theo sang ché 1a (S). Chu tric clia cau tric

phén tir thu duoc tu phin mém Cerius2 dugc thé hién trén Fig. 10.
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Bang 7
Théng sb ciu tric tinh thé
Cong thirc hda hoc C33H,5CIFgN;05
Thé tich 1561,42 A’
Heé tinh thé Triclinic
Nhém khong gian P1
A 8,2010 A
B 10,7031 A
C 18,6462 A
a T 75.6862°
B 84,2126°
Y 80,592°
Ty trong (g/cm’) 1,497
Chi s6 R 5,5%
Thong s céu tric tuyét dbi -0,03
Phén tir cho mdi 6 2
Khoang do teta dé thu gom dit lidu 1,98° dén 26,44°

Séang ché cling dugc mo ta bang cac muc danh so sau day:

1. Quy trinh didu ché hop chat isoxazolin c6 cong thirc (I) dudi day, duge lam

gidu v& mat ddng phan ddi anh:

O—n

@

trong do:
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mdi B!, B, B® doc 14p 14 C-R hodc N;

mdi R doc 1ap 1a H, halogen, xyano, -NO,, alkyl, haloalkyl, alkoxy, haloalkoxy,
alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl,

alkylamino, dialkylamino ho#c alkoxycarbonyl;
R' 13 C;-Csalkyl hodc C;-Cshaloalkyl;

Y 14 phenylen, naphtylen, indanylen tuy y dugc thé, heteroarylen c6 5 hoic 6
canh hodc heterobixyclylen duoc ngung tu cé tir 8 dén 10 canh, trong d6 nhém thé tuy ¥
duoc chon tir nhém bao gdm halogen, alkyl, haloalkyl, xycloalkyl, haloxycloalkyl,
alkoxy, haloalkoxy, alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl,
alkylsulfonyl, haloalkylsulfonyl, alkylamino, dialkylamino, —CN hodc —NO, va NH,-
C(=S)-;

Q 1a T-NR’R’, nhém (-CH,-)(-CH,-)N-R’, OH, NH,, alkoxy, haloalkoxy,
alkylamino, haloalkylamino, dialkylamino, halodiaikylamino, thiol, alkylthio,
haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, hoic vong
carboxyclyl, heteroxyclyl hodc heteroaryl c6 5 hodc 6 canh dugc thé tuy v;

T 14 (CH,),, CH(CH;), CH(CN), C(=0) hodc C(=S);

R* 1a H, alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl, xycloalkylalkyl,
alkylcarbonyl hodc alkoxycarbonyl;

R® 13 H, OR’, NR®R® hoic Q'; hodc alkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, haloalkynyl, xycloalkyl, alkylxycloalkyl, xycloalkylalkyl, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl hoic dialkylaminocarbonyl, mdi tuy

y dugc thé béng mot hodc nhiéu nhom thé doc 1ap dugc chon tur R*: hoac

R*va R? cung nhau cung v4i nguyén tir nito ma ching gan vao tao thanh vong

chtra tir 2 dén 6 nguyén tir cacbon va tuy ¥ mot nguyén tr nita duge chon tir nhém bao
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gdbm N, S va O, vong nay tuy y dugc thé bang tir 1 dén 4 nhém thé doc 14p dugc chon tir
nhém bao gdm alky!, halogen, —CN, —NO, va alkoxy;

mdi R* doc 1ap 1a halogen; alkyl, xycloalkyl, alkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
- haloalkylamino, dialkylamino, dihaloalkylamino, xycloalkylamino, alkylcarbonyl,
alkoxycarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, haloalkylcarbonyl,
haloalkoxycarbonyl, haloalkylaminocarbonyl, dihaloalkylaminocarbonyl, hydroxy, —
NH,, —CN hoic —NO,; hoic Q%

mbi R® doc 14p 13 halogen, alkoxy, haloalkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
dialkylamino, alkoxycarbonyl, —CN hodc —NO,;

mdi R® doc 14p 1a halogen, alkyl, haloalkyl, xycloalkyl, haloxycloalkyl, alkoxy,
haloalkoxy, alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl,
haloalkylsulfonyl, alkylamino, dialkylamino, —CN, —NO,, phenyl hoéc pyridinyl;

R’ 13 H; hodc alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl hodc
xycloalkylalkyl, mdi nhém nay tuy y dugc thé bing mot hoic nhiéu halogen;

R®1a H, alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl, xycloalkylalkyl,
alkylcarbonyl hodc alkoxycarbonyl;

R’ 12 H; Q% hodc alkyl, alkenyl, alkynyl, xycloalkyl, alkylxycloalkyl hoic
xycloalkylalkyl, m3i nhém ndy tuy y dugc thé bing mot hogc nhidu nhém thé doc 1ap

duoc chon tu R* hodc

R® va R’ cing nhau cling v6i nguyén tir nito ma ching gin vao tao thanh vong
chta tr 2 dén 6 nguyén tir cacbon va tuy ¥ mot nguyén it nita dugc chon tr nhém bao
gdm N, S va O, vong nay tuy ¥ duoc thé bing tir 1 dén 4 nhém thé doc 14p duge chon tir
nhom bao gém alkyl, halogen, —CN, —NO, va alkoxy;
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Q1 1a vong phenyl, vong di vong c6 5 hodc 6 canh, hodc hé vong hai vong dugc
ngung tu c6 8, 9 hodc 10 canh tuy y chira tir 1 dén 3 nguyén tir khac loai dugc chon tir tdi
da10,tdidal$ vatdida3 N, mdi vong nay hoic hé vong tuy ¥ duge thé bang mot hodc

nhiéu nhém thé doc 1ap dugc chon tur RS;

Q’ ddc 1ap 13 vong phenyl hoic vong di vong cé 5 hodc 6 canh, mbi vong nay tuy

y dugc thé béng mot hodc nhiéu nhém thé doc lap dugc chon tu RS:

Q’ 14 vong phenyl hoic vong di vong ¢6 5 hoidc 6 canh, mdi vong nay tuy y duge

thé bing mot hodc nhiéu nhém thé doc 1ap duoc chon tir R®; va
nla 0, 1 hoac 2;

trong d6 ddu hoa thi 13 nguyén tir cacbon ma 1a nguyén tir cacbon bac bdn khong dbi

xung;

bao gdm cho hop chét c6 cong thic (II):

R o
B1
I\
B Y—Q
\83/
(I

trong do B!, B4 B, R, Y va Q 1a nhu dugce xéc dinh dbi véi cong thic (I), phan tng véi
hydroxylamin vé6i sy ¢6 miat cliia nude, bazo va chét xtic tac chuyén pha bat dbi c6 cong

thirc (ITla) hoac (I1Ib):
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(IlTa) (IIIb)

trong do, R 1a aryl hodc heteroaryl dugc thé b??lng mot hodc nhiéu nhém aralkoxy, amino,
alkylamino ho#c dialkylamino; R’ 14 hydro hodc C;-Csalkoxy, W 1a etyl hodc vinyl va X

14 anion; va
phan tach hop chit.

2. Quy trinh theo muyc 1, trong d6 hgp chét ¢6 cong thire (I) duge 1am gidu vé
mat ddng phan di anh duoc phén tach bang cach két tinh hop chét tir dung méi thom

hodc hdn hop chira cac dung méi bao gdm dung mbi thom.

3. Quy trinh theo muc 2, trong d6 dung moi thom dugc chon tir nhdm bao gém
toluen, etylbenzen, cac xylen, clobenzen, o-diclobenzen, flobenzen, anisol va mesitylen,

hozc hdn hop cuia chiing.
4. Quy trinh theo muc 3, trong d6 dung moéi thom 1a toluen.

5. Quy trinh theo muc bt k¥ trong s& cac muc tir 1 dén 4, trong d6 trudc khi
phan tach hop chét ¢6 cong thire (I) dugc 1am gidu vé& mit ddng phan dbi anh, quy trinh

con bao gdm budc két tinh hop chét raxemic cé cong thirc (I) va loai bo chét ran.

6.  Quy trinh theo muc bét ky trong s6 cac muc tir 1 dén 5, trong d6 Y 1a
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trong do6 Z 1a N hoac CH.

7. Quy trinh theo muc 1 hodc 6, trong d6 Q
14 -C(O)NHCH,C(O)NHCH,CFj3, -C(O)CH,S(0),CHs, -C(O)NHCH,CH,SCHj3 hoic (-
CH,-)(-CH,-)N(CO)CH,S(0),CHs.

8. Quy trinh theo muc bét ky trong sd cac muc tir 1 dén 7, trong d6 X~ trong
chit xuc tac chuyén pha bét d6i c6 cong thire (Ia) hozc (IIIb) 12 ion d6i halogen.

9. Quy trinh theo muc 8, trong 6 X 13 ion ddi clorua.

10. Quy trinh theo muc bat k¥ trong sé cac muc tir 1 dén 9, trong d6, R trong
chét xtc tac chuyén pha bit dbi c6 cong thirc (I1a) hodc (IIIb) 12 nhém phenyl ma duge
thé bang nhém 1, 2, 3, 4 hoic 5 aralkoxy.

11. Quy trinh theo muc 10, trong d6 nhdém aralkoxy la nhém benzyloxy.

12.  Quy trinh theo muc 10, trong do, R duoc thé bing 3 nhém aralkoxy.
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13. Quy trinh theo muc 12, trong d6, R 1a 3,4,5-tris(benzyloxy)phenyl.

14. Quy trinh diéu ché hop chat isoxazolin ¢6 cong thic IA, trong d6 mdi X',

X2 va X doc 1ap 1a H, clo, flo hodc CFs, duge 1am giau v& mat ddng phan ddi anh (S):

0]
/\ CF3
H N
N H
(S)-1A
bao gdm cho hop chét ¢ cong thie (ITA):
O
N H
]
X N \
| ke
X2 Z
X3
(IIA)

trong do X!, x%va X’ 1a H, clo, flo hodc CF;, phan tng véi hydroxylamin véi sy ¢6 mat

clia nudc, dung mdi hiru co khong thé tron 14n véi nude, bazo va chét xuc tac chuyén pha

bét dbi c6 cong thie (1a):

185



48609 186/214

(Ill2)

trong d6, R 13 aryl hodc heteroaryl tuy ¥ dugc thé bang mot hoic nhiéu C;-Csalkoxy,
amino, C;-Csalkylamino, C;-Csdialkylamino hodc nhém aralkoxy, R’ 1a hydro hodc C;-
Csalkoxy, W 1a etyl hodc vinyl va X 1a anion; va phan tach hop chét c6 cong thic (S)-IA.

15. Quy trinh theo muyc 14, trong dé hop chét c6 cong thirc (S)-IA dugc phan
tach bang cach két tinh hop chat tir dung mdi thom hodc hdn hop chtra cac dung moi bao

gbém dung mdi thom.

16. Quy trinh theo muc 15, trong d6 dung moi thom dugc chon tr nhém bao
gém toluen, etylbenzen, ciac xylen, clobenzen, o-diclobenzen, flobenzen, anisol va

mesitylen, hoic hdn hop ctia chung.
17.  Quy trinh theo muc 16, trong d6 dung mai thom 1a toluen.

18. Quy trinh theo muc bét ky trong s6 cac muc 14-17, trong d6 trude khi phan
tach hop chét ¢ cong thirc (S)-IA, quy trinh con bao gdm budc két tinh hop chat raxemic

cd cong thuc IA va loai bd chat ran.

19. Quy trinh theo muyc 14, trong d6, R trong chét xuc tac chuyén pha bt ddi c¢6
cong thire (II1a) 1a phenyl dugc thé bang 1, 2 hoic 3 metoxy hodc etoxy nhém, va R’ 13

hydro hodc metoxy.
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20. Quy trinh theo muc 14, trong d6, R trong chit xiic tic chuyén pha bét dbi c6
cong thire (I1a) 13 phenyl dugc thé bang 1, 2 hoic 3 nhém benzyloxy, va R’ 12 hydro hodc

metoxy.

21. Quy trinh theo muc 14, trong d6, R trong chit xic tac chuyén pha bit dbi c6
cong thirc (II1a) 1a 3,4,5-tris(benzyloxy)phenyl.

22.  Quy trinh theo muc 14, trong d6 X' va X® doc 14p 1a clo hogc CF; va X 13
H hoiac flo.

23.  Quy trinh theo muc 14, trong do X! clo; X 1a CF3;va X*1a H.

24.  Quy trinh theo muc 14, trong d6 X' va X° 13 clo; va X 1a H.

25.  Quy trinh theo muc 14, trong d6 X' va X? 13 clo va X* 12 flo.

26. Quy trinh theo muc 14, trong d6 X' 12 Clo; X° 1a CF5 va X* 12 flo.

27. Chét xuc tac chuyén pha bat d6i c6 cong thire (1I1a):

(IlTa)

trong do, R 13 aryl hodc heteroaryl dugc thé bing mot hodc nhiéu nhém aralkoxy, R’ 13
hydro ho#c C;-Csalkoxy, W 13 etyl hodc vinyl va X 1a anion.
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28. Chét xtic tc chuyén pha bat dbi theo muc 27, trong do6, R 1a phenyl.

29. Chét xtc tac chuyén pha bit dbi theo muc 27 hodc 28, trong 46 X 13 ion

dbi halogen.

30. Chét xtc téc chuyén pha bat dbi theo muc 27, trong d6, R 1a phenyl dugc

thé bing mot hodc nhiéu nhém benzyloxy.

31. Chét xtc tic chuyén pha bit dbi theo muc 30, trong d6, R 1a 3,4,5-
tris(benzyloxy)phenyl.

32. Chét xtc tac chuyén pha bat dbi theo muc 27, trong d6 W 1a vinyl va X 1a

clorua.
33. Chét xtc tac chuyén pha bét dbi theo muyc 27, trong do:
R 12 phenyl duoc thé bang mot hodc nhiéu nhém benzyloxy;
R’ 1a hydro hodc metoxy;
W la vinyl; va
X 1a Halogen.
34. Chét xtic tac chuyén pha bt dbi theo mmc 33, trong do R’ 1a metoxy.
35. Chét xtic tac chuyén pha bat d6i theo muc 27, trong do:
R 14 phenyl duoc thé bing mot hodc nhiéu nhém benzyloxy;
R’ 13 hydro hodc metoxy;
W la etyl; va

X 1a halogen.
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36. Chét xtic tic chuyén pha bit ddi theo muc 35, trong d6 R’ 1a metoxy.

37. Chét xac tac chuyén pha bt d6i theo muc 27, trong d6 chét xuc tac chuyén

pha bat dbi c6 cong thirc (Illa-13-1), (Ila-13-2), (Illa-13-3) hogc ([[la-13-4):

OCH,Ph

OCH_2Ph

(Ila-13-1)

OCH,Ph

OCH,Ph

OCH,Ph

(Ila-13-2)
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OCH,Ph
OCH,Ph
OCH,Ph
(IlIa-13-3)
H
OCH,Ph
OCH,Ph
OCH,Ph

(IlTa-13-4)
trong d6 X 13 ion ddi halogen.
38. Chét xuc tac chuyén pha bt ddi theo muc 37, trong d6 X 1a clorua.

39. Toluen solvat tinh thé ciia (S)-afoxolan c6 cong thuc:
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(S)-afoxolan

40. Toluen solvat tinh thé theo muc 39, trong do khac biét & chd, miu nhiu xa

bot tia X bao g(‘Sm hai hodc nhiéu dinh 2-teta dugc chon tir nhém bao g@)m:

4.859,
22.236,
18.838,
8.516,
25.643,
25.291,
21.859,
18.411,
19.894 va
12.746

+ 0,2 2-Teta, nhu duge x4c dinh trén nhidu xa ké bé‘mg cach st dung chiéu xa Cu-Kao.

41. Toluen solvat tinh thé theo muc 39, trong dé khac biét & chd, mau nhidu xa

bot tia X bao gdm 3 hodc nhidu dinh dugc chon tir nhém bao gom:
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4.859,

22.236,
18.838,
8.516,
25.643,
25.291,
21.859,
18.411,
19.894 va
12.746

+ 0,2 2-Teta.

42.  Toluen solvat tinh thé theo muc 39, khac biét & chd, maiu nhiéu xa bot tia X

v& co ban nhu duoc thé hién trong Fig. 8.

43. Toluen solvat tinh thé theo muyc 39 trong dé khéc biét & chd, bidu d6 nhiét
do nhiét lugng quét vi phan (DSC) c6 kha ning 6n nhiét & nhiét do nim trong khoéang tir
83°C dén khoang 87°C, tuong ting v&i toluen solvat.

44. Toluen solvat tinh thé theo muc 39 trong d6 khéc biét & chd, biéu db nhiét
do nhiét luong quét vi phan (DSC) c6 kha ning én nhiét & nhiét 46 nim trong khoang tir

84,7°C, tuong ng véi toluen solvat.

45. Toluen solvat tinh thé theo muc 39, trong d6 khac biét & chd, do nhiét

luong quét vi phan biéu dd nhiét vé co ban nhur duoc thé hién trong Fig. 7.

46.  Toluen solvat tinh thé theo muc 39, khéc biét & chd, biéu db nhiét phén tich
nhiét trong (TGA) khac biét & chd tén hao khdi luong 14 khoang 10,5% & nhiét 6 nim
trong khoang tir 26°C dén 160°C.
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47. Toluen solvat tinh thé theo muc 39, khac biét & chd, biéu db nhiét phan tich

nhiét trong vé co ban nhu dugc thé hién trong Fig. 7.

48. Toluen solvat tinh thé theo muc 39, khac biét & chd, cac thong sb don vi té

bao vé co ban la nhu sau:

1561,42 A3

Thé tich 6

Hé 6 bat ddi Triclinic
Tén nhém khong gian bét d6i P1

Chiéu dai 6 a 8,201 A
Chiéu dai 6 b 10,7031 A
Chiéu dai 6 ¢ 18,6462 A
Géc 6 a 75,6862°
Géoc 6 P 84,2126°
Géoc by 80,592°
Ty trong (g/cm3 ) 1,497

49. Toluen solvat tinh thé theo muc 39, khac biét & chd, cac thong sd don vi té

bao vé co ban la nhu sau:

Thé tich 6 1561,42 A3
Heé 6 bat dbi Triclinic
Tén nhém khéng gian bat doi P1

Chiéu dai 6 a 8,201 A
Chiéu dai 6 b 10,7031 A
Chiéu dai 6 ¢ 18,6462 A
Géc 6 a 75,6862°
Géc 6 B 84,2126°
Géoc by 80,592°

Ty trong (g/cm3) 1,497
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Chisb R 5,5%

Théng s6 cau tric tuyét doi -0,03

50. Toluen solvat tinh thé theo muc 39, khac biét & chd, c6 hai hodc nhidu dic

trung sau day:

i) mAu nhifu xa bot tia X bao goém it nhit 3 gia tri 2-Teta dugc chon tir nhém bao

gom:

4.859,

22.236,
18.838,
8.516,
25.643,
25.291,
21.859,
18.411,
19.894 va
12.746

+ (0,2 2-Teta;

ii) mAu nhidu xa bot tia X v& co ban 13 phu hop véi phd nhiéu xa bot tia X duoc

thé hién trong Fig. 8;

iii) biéu dd nhiét do nhiét lvong quét vi phan (DSC) ¢ kha nang 6n nhiét & nhiét
d6 ndm trong khoang tir 83°C dén 87°C;

iv) biéu dd nhiét do nhiét luong quét vi phan vé co ban nhu dugc thé hién trong
Fig. 7; va
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v) biéu dd phan tich nhiét trong (TGA) v& co ban 13 giéng nhu dugc thé hién
trong Fig. 7.

51. Toluen solvat tinh thé theo muc 39, trong d6 ty 1& phan tir gam cia (S)-

afoxolan v¢i toluen 1a khoang 1:1.

52.  Toluen solvat tinh thé theo muc 39, trong d6 (S)-afoxolan toluen solvat tinh
thé dugc phan tach.

53. Toluen solvat tinh thé theo muc 39, trong do it nhat 90% (S)-afoxolan theo
khéi luong 13 dang toluen solvat tinh thé.

54. Toluen solvat tinh thé theo muc 39, trong do it nhat 80% (S)-afoxolan theo

khéi lrgng 13 dang toluen solvat tinh thé.

55. Toluen solvat tinh thé theo muc 39, trong d6 it nhat 70% (S)-afoxolan theo
khéi lugng 12 dang toluen solvat tinh thé.

56. Toluen solvat tinh thd theo muc 39, trong d6 it nhat 60% (S)-afoxolan theo

khdi luong 13 dang toluen solvat tinh thé.

57. Ché phdm diét con tring hodc diét vét ky sinh chtra toluen solvat tinh thé

theo muc 39, va it nhit mot chét mang hodc ta dugc néng dung hodc dugc dung.

58. Ché phém diét con trung hodc diét vat ky sinh theo muyc 57 chtra toluen
solvat tinh thé theo muc 39, trong d6 toluen solvat tinh thé nay két hop v&1 mot hodc
nhidu dang da hinh khac biét va/gidoic dang hop chét vo dinh hinh cta (S)-afoxolan.

59. Ché phém diét con trung hodc diét vat ky sinh theo muc 57, trong dé trong
d6 it nhat 80% (S)-afoxolan 12 dang toluen solvat tinh thé.
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60. Ché phém diét con trung hodc diét vat ky sinh theo muc 57, trong d6 ché
pham nay chira it nhat 95% khéi lugng toluen solvat tinh thé theo didm 36 dua trén co s&

tbng khdi Iugng ctia hop chét (S)-afoxolan trong ché phim.

61. Ché phim diét con trang hoic diét vat ky sinh theo muc 60, trong d6 ché
ph4m nay chtra it nhit 98% khdi luong toluen solvat tinh thé theo diém 39 dua trén co s&

téng khbi lugng ctia hop chat (S)-afoxolan trong ché pham.

62.  Quy trinh didu ché toluen solvat tinh thé theo muc 39, quy trinh nay bao

g6m budc két tinh (S)-afoxolan tir toluen, tuy y véi sy ¢d mit cia dung moi thi hai.

63. Quy trinh theo muc 62, quy trinh nay bao gom budc két tinh (S)-afoxolan

tir hdn hop chira toluen va xyclohexan.

64. Quy trinh theo muc 63, trong d6 hon hgp chira toluen va xyclohexan véi ty

18 ndm trong khoang tir 50:50 dén g 99:1 (thé tich) gifta toluen va xyclohexan.
65. Quy trinh theo muc 62, quy trinh nay bao gom:

a) tao ra dung dich chira (S)-afoxolan trong toluen, tuy ¥ v&i sy ¢ mat cua dung

moi thir hai;
b) thu duoc tinh thé solvat cia (S)-afoxolan tir dung dich & budc a); va
¢) phén tach toluen solvat tinh thé (S)-afoxolan.

66. Quy trinh theo muc 65, trong d6 dung dich chira (S)-afoxolan trong toluen,
tuy ¥ v6i su c6 mat cia dung moi thir hai, thu dugce bang cich két hop (S)-afoxolan ran va

toluen, tuy ¥ v&i sy c¢d mat cia dung mdi thur hai, va 1am néng hon hop nay.

67. Quy trinh theo muc 66, trong d6 hdn hgp niy dugc 1am néng dén nhiét do

nam trong khoang tir 50°C dén 80°C.
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68. Quy trinh theo muc 65, trong d6 toluen solvat tinh thé (S)-afoxolan thu

duge bang cach 1am ngudi dung dich & budc a).

69. Quy trinh theo muc 68, trong d6 dung dich & budc a) duge 1am ngudi dén
nhiét d6 nho hon khodng 20°C.

70. Quy trinh theo diém 68, trong d6 dung dich & budc a) dugc 1am ngudi dén
nhiét d6 nho hon khoang 15°C.

71. Quy trinh theo muc 68, trong d6 dung dich & budc a) dugc lam ngudi dén
nhiét 46 khoang 10°C.

Maic du sang ché theo cac phuong én dugce uvu tién da duoc mé ta mot cach chi
tiét trén dy, can phai hiéu rang sang ché dugc md ta bdi cac phuong 4n nay khong bi gidi
han & céc chi tiét cu thé néu trong phan md ta trén do co thé c¢6 nhiéu bién thé hién nhién

cia cdc phuong an nay ma khoéng vugt qué y tuéng ho3c pham vi cua sang ché.
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Yéu cau bao ho

1. Toluen solvat tinh thé cta (S)-afoxolan c6 cong thuc:

CF,

(S)-afoxolan

2. Toluen solvat tinh thé theo diém 1, trong d6 khéc biét & chd, miu nhilu xa bot

tia X bao gém hai hodc nhiéu dinh 2-teta duoc chon tir nhom bao gém:

22,236
18,838
8,516
25,643
25,291
21,859
18,411
19,894 va
12,746

+ 0,2 2-Teta, nhu dugc xac dinh trén nhiu xa ké bing cach sir dung chiéu xa Cu-Ka.
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3. Toluen solvat tinh thé theo diém 1, trong d6 khéac biét & chd, mAu nhiéu xa bot

tia X bao g@)m 3 hodc nhiéu dinh duoc chon tir nhém bao gém:

4,859
22,236
18,838
8,516
25,643
25,291
21,859
18,411

19,894 va
12,746

+ 0,2 2-Teta.

4. Toluen solvat tinh thé theo diém 1, khac biét & chd, miu nhiu xa bot tia X vé

co ban nhu duge thé hién trong Fig. 8.

5. Toluen solvat tinh thé theo diém 1 trong do6 khac biét ¢ chd, bidu dd nhiét do
nhiét lugng quét vi phan (DSC) c6 kha ndng 4n nhiét & nhiét d6 nam trong khoang tlr
83°C dén 87°C, twong tmg v6i toluen solvat.

6. Toluen solvat tinh thé theo diém 1 trong d6 khac biét & chd, biéu @6 nhiét do
nhiét lugng quét vi phan (DSC) c6 kha nang 6n nhiét & nhiét do ndm khoang 84,7°C,

tuong Gng vai toluen solvat.

7. Toluen solvat tinh thé theo diém 1, trong d6 khac biét & chd, biéu d6 nhiét do

nhiét lugng quét vi phan vé co ban nhu dugce thé hién trong Fig. 7.
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8. Toluen solvat tinh thé theo diém 1, khac biét & chd, biéu d6 nhiét phan tich
nhiét trong (TGA) khéc biét & ton hao khéi luong 1a khoang 10,5% & nhiét d6 tir 26°C
dén 160°C.

9. Toluen solvat tinh thé theo diém 1, khac biét & chd, biéu d6 nhiét phan tich
nhiét trong vé co ban nhu duoc thé hién trong Fig. 7.

10.  Toluen solvat tinh thé theo diém 1, khac biét & chd, cac thong s6 vé 6 don vi 1a

twong duong véi cac 0 sau:

Thé tich 6 1561,42 A3
Hé 6 bat d6i Triclinic
Tén nhom khong gian bét d6i | P1

Chiéu dai 6 a 8,201 A
Chiéu dai 6 b 10,7031 A
Chiéu dai 6 ¢ 18,6424 A
Goéc b a 75,3024°
Goc 6 B 84,2126°
Goc 6y 80,592°

Ty trong (g/cm’) 1,497

11.  Toluen solvat tinh thé theo diém 1, khéc biét & chd, cac thong s6 vé 6 don vi 1a

tuong duong véi cac 6 sau:

Thé tich 6 1561,42 A3
Hé 6 bat doi Triclinic

Tén nhom khéng gian bét ddi | P1

Chiéu dai 6 a 8,201 A
Chiéu daid b 10,7031 A
Chiéu dai 6 ¢ 18,6424 A
Goc b a 75,3024°
Goc b p 84,2126°
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Goc 6 vy 80,592°
Ty trong (g/cm3) 1,497
Chis6 R 5,5%
Thoéng s6 cau tric tuyét déi | -0,03

12.  Toluen solvat tinh thé theo diém 1, khéc biét & chd, c6 hai hodc nhiéu déc trung

sau day:

i) miu nhidu xa bot tia X bao gdm it nhit 3 gi4 tri 2-Teta dugc chon tir nhom

bao gdm:

2 Teta
4,859
22.236
18,838
8,516
25,643
25291
21,859
18411
19,894 va
12,746

+ 0,2 2-Teta;

ii) mAu nhidu xa bot tia X v& co ban 1a phi hop véi phd nhiéu xa bot tia X

duoc thé hién trong Fig. 8;

iii) biéu @ nhiét do nhiét lugng quét vi phan (DSC) ¢6 kha ning 6n nhiét &
nhiét d6 ndm trong khoang tir 83°C dén 87°C;
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iv) bidu dd nhiét do nhiét luong quét vi phan vé co ban nhu dugc thé hién

trong Fig. 7; va

v) bidu @b phan tich nhiét trong (TGA) v& co ban 14 giéng nhu dugc thé hién
trong Fig. 7.

13.  Toluen solvat tinh thé theo diém 1, trong d6 ty 1& phan tit gam (S)-afoxolan véi
toluen 1a khoang 1:1.

14. Toluen solvat tinh thé theo diém 1, trong d6 (S)-afoxolan toluen solvat tinh thé

duogc phan tach.

15.  Toluen solvat tinh thé theo diém 1, trong d6 it nhit 90% (S)-afoxolan khdi

luong la dang toluen solvat tinh thé.

16.  Toluen solvat tinh thé theo diém 1, trong do it nhit 80% (S)-afoxolan khi

lugng 1a dang toluen solvat tinh thé.

17.  Toluen solvat tinh thé theo diém 1, trong d6 it nhit 70% (S)-afoxolan khdi

lugng 12 dang toluen solvat tinh thé.

18.  Toluen solvat tinh thé theo diém 1, trong d6 it nhit 60% (S)-afoxolan khéi

lugng 1a dang toluen solvat tinh thé.

19. Ché phém diét con trung hodc diét vét ky sinh chira toluen solvat tinh thé theo

didm 1, va it nhit mot chat mang hoic t4 dugc néng dung hodc duge dung.

20.  Ché phim diét con tring hogic diét vat ky sinh theo diém 19, ché phim nay chua
toluen solvat tinh thé theo diém 1, trong d6 toluen solvat tinh thé nay két hop voi mot
hodc nhidu dang da hinh khac biét va/hoic dang hop chét vo dinh hinh cua (S)-

afoxolan.

21.  Ché phim diét con tring hogc diét vat ky sinh theo diém 19, trong d6 trong d6
it nhit 80% (S)-afoxolan 1a dang toluen solvat tinh thé.
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22.  Ché phém diét con tring hodc diét vét ky sinh theo diém 19, trong d6 ché phdm
nay chua it nhét 95% khdi luong toluen solvat tinh thé (theo diém 1) dua trén co s&

téng khdi lwong cua hop chét (S)-afoxolan trong ché pham.

23.  Ché phim diét con tring hodc diét vét ky sinh theo diém 22, trong d6 ché pham
nay chura it nhit 98% khdi lugng toluen solvat tinh thé (theo diém 1) dya trén co s&

téng khdi lwong cua hop chét (S)-afoxolan trong ché pham.

24.  Quy trinh didu ché toluen solvat tinh thé theo diém 1, quy trinh ndy bao gém

bude két tinh (S)-afoxolan tir toluen, tuy ¥ v&i sy ¢ mit ctia dung moi thi hai.

25.  Quy trinh theo diém 24 bao gdm budc két tinh (S)-afoxolan tir hon hop chira

toluen va xyclohexan.

26.  Quy trinh theo diém 25 trong d6 hon hgp chira toluen va xyclohexan véi ty 1&
nim trong khoang tir 50:50 dén khoang 99: 1 (thé tich/thé tich) giita toluen va

xyclohexan.
27.  Quy trinh theo diém 24 bao gbm:

a) tao ra dung dich chira (S)-afoxolan trong toluen, tuy y v6i sy c6 mét cua dung moi

th hai;
b) thu duoc tinh thé solvat cta (S)-afoxolan tir dung dich & budc a); va
¢) phén tach toluen solvat tinh thé cua (S)-afoxolan.

28.  Quy trinh theo diém 27, trong d6 dung dich chira (S)-afoxolan trong toluen, tuy
y v&i su ¢ mit ctia dung moi thir hai, thu duge béng cach két hop (S)-afoxolan ran voi

toluen, tuy y voi sy ¢6 mit ciia dung moi thir hai, va 1am néng hdn hop thu duoc.

29.  Quy trinh theo diém 28, trong d6 hdn hop nay duge lam néng dén nhiét d ndm
trong khoang tir 50°C dén khoang 80°C.
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30.  Quy trinh theo diém 27, trong d6 toluen solvat tinh thé cta (S)-afoxolan thu

duoc béng cach 1am ngudi dung dich & bude a).

31.  Quy trinh theo diém 30, trong d6 dung dich & budc a) duoc 1am ngudi dén nhiét
d6 nho hon khoang 20°C.

32.  Quy trinh theo diém 30, trong d6 dung dich & bude a) duge lam ngudi dén nhiét
d6 nhé hon khoang 15°C.

33.  Quy trinh theo diém 30, trong d6 dung dich & bude a) duge lam ngudi dén nhiét
dd khoang 10°C.
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Fig. 3: '*H NMR cla (S)-afoxolan trong DMSO-dg duere didu ché trong Vidu 7
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1IN
1 DetA Chi
Bang dinh

Detector A. Chl 240nm

Dinh # | Thoi gian hru | D6 cao | % do cao | Dién tich | % dién tich
1 7,308 146660 | 55,281 | 3008679 48,917
2 8,928 118640 | 44,719 314932 51,083
Téng 265301 | 100,000 | 6150611 100,000

Fig. 5: HPLC b3t ddi cha afoxolan (raxemic) sir dung phwong phap HPLC cia Vidu 3
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Sample preparation:2. 6mg/mL
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Dinh # | Thoi gian luu | DJ cao | % 46 cao | Dién tich | % dién tich
1 7.460 525538 | 99.705 1175554 99.628
2 9.741 1556 0.295 43948 0.372
Téng 527093 | 100,000 | 11799502 100,000

Fig. 6: HPLC b3t ddi cha (S)-afoxolan sir dung phwong phap HPLC chia Vi du 3
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Fig. 9: Cau tric tinh thé don (S)-afoxolan
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