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Séng ch€ dé cap dén hop chét c¢6 cong thitc (I) va/hoic mudi clia né va
dugc phdm chia né; trong d6 R 13 -OH hoic -OP(0)(OH),. Sing ché ciing dé
xuat cdc hgp chat nay lam cic chét chi van chon loc déi véi thu thé S1P, di lien
hop protein G va cic dugc phdm chia cdc hop chat hitu ich dé diéu tri, phong,
hodc lam cham tién trién clia cdc bénh hodc cic réi loan trong nhiéu linh vuc tri

liéu khdc nhau, nhu cic bénh tu mién dich va cdc bénh mach mau.
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Linh vuc k§ thuat duoc dé cap

N6i chung, sdng ché& d€ cap dén cédc hgp chit hai vong hitu ich 1Am cic chat
chii van SIP;. Sdng ch& d€ xut cdc hop chat hai vong, cdc ché phdm chita cdc hop
chat nay, va mo ta cidc phuong phdp ding chdng. Sing ché ciing dé cap dén cac
dugc phdm chia it nhit mot hgp cht theo sédng ché 1a hitu ich dé diéu tri cdc tinh
trang bénh 1y lién quan t6i qué trinh diéu bién S1P;, nhu céc bénh tw mién dich va

cac bénh mach miu.

Tinh trang ky thuat cua sing ché

Sphingosin-1-phosphat (S1P) 12 mot chét chuyén héa lysophospholipit dang
ion luGng tinh ctia sphingosin (Sph) c¢6 nguén goc tir sy phan gidi enzym cda cic
xeramit. Qua trinh phosporyl héa enzym cta Sph bdi hai kinaza (SphK1 va
SphK2) dan dén sy san sinh S1P chu yéu tir cdc hong cdu, nhung ciing cé thé tir
nguén khédng chi€u xa, c6 thé 1a cic t&€ bao noi mo bach huyét (Pappu, R. et al.,
Science, 316:295-298 (2007)). Véi gia thi€t ban dau 1a chi van hanh nhu mot phan
tit truyén tin hiéu nodi bao, thi sau d6 S1P da dugc nhan dién nhu phéi tit ¢6 4i Tuc
cao d6i v6i nam thanh vién thudc nhém gen biét héa noi mo (E]jG: Endothelial
Differentiation Gene) clia cic thu thé lién hgp G-protein (GPCRs) c6 tén 1a S1P,
hoac S1P;, S1P, hoac S1P2, S1P; hoac S1P3, S1P, hoac S1P4, va S1P; hoic S1P5
(trudc day lan lugt duoc goi 1a EDG-1, EDG-5, EDG-3, EDG-6, va EDG-8)
(Chun, J. et al., Pharmacological Rev., 62:579-587 (2010)). Su twong tac ctia S1P
v6i céc thy thé S1IP déng mot vai trd sinh 1y co ban trong rat nhiéu qué trinh bao
gom qua trinh tang sinh t&€ bao, qu4 trinh tao hinh thdi t& bdo, qu4 trinh xam l4n t&
bao khdi u, qua trinh tao mach, qu4 trinh tao khdi u, qué trinh sép x&p lai khung t&
bao, qué trinh phdt trién mach, va qua trinh van chuyén lympho bao (Olivera, A. et
al., Adv. Exp. Med. Biol., 716:123-142 (2011)). Do d6, céc thu thé SIP 1a c4c dich
t6t d6i v6i nhi€u tng dung tri liéu khac nhau nhu tc ché sy phét trién khéi u, bérih
mach mdu, va cdc bénh tu mién dich.

Trong s6 nam thy thé S1P, S1P,; ¢6 su phan bo dan tri. N6 1a mot thanh

vién chil y&u cia ho nay dugc biéu hién trong cdc lympho bao va déng mot vai trd
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quan trong trong viéc van chuyén lympho bao. Sy tuong tic clia SIP véi thu thé
S1P, cua né 1a cén thi€t d6i véi su thodt ra clia cac t€ bao mién dich tir cic co quan
lympho (nhu tuyén tc va cic u bach huyét) vao cac mach bach huyét. Viéc diéu
hda gidm thu thé S1P; (c6 thé duge thuc hién thong qua viéc xir Iy bing céc chat
cht van cia S1P; nhd sy noi twong tdc clia thu thé) 1am gidn doan su di cu cia
lymph6 bao va t6i cdic mo6 khic nhau. Diéu nay din dén viéc co 1ap cla cic
lympho bao trong cic co quan lympho, nho d6 lam gidm s6 lugng lympho bao
tuan hoan c6 kha nang di trd vao cdc mo bi anh hudng nay. Su phat trién cla tic
nhan diéu bién thu thé S1P; tc ché sy di trd lympho bao vio cic vi trf dich lien

- quan t6i cdc qud trinh viém ty mién dich va cdc qué trinh viém bat thudng cé thé
c6 hiéu qua trong nhiéu tinh trang bénh tu mién va viem.

Céc don yéu ciu cdp bang doc quyén sdng ché€ sau day dd mo ta cic hop
chét lam céc chét cha van S1P;: WO 03/061567 (Cong bs don yéu ciu cap patent
M¥ s6 2005/0070506), WO 03/062248 (Patent My s6 7,351,725), WO 03/062252
(Patent My so 7,479,504), WO 03/073986 (Patent My s6 7,309,721), WO
03/105771, WO 05/058848, WO 05/000833, WO 05/082089 (Cong bd don yéu
ciu cdp patent My s6 2007/0203100), WO 06/047195, WO 06/100633, WO
06/115188, WO 06/131336, WO 2007/024922, WO 07/109330, WO 07/116866,
WO 08/023783 (Cong bd don yéu cau cdp patent My s6 2008/0200535), WO
08/029370, WO 08/074820, WO 08/079382, WO 08/114157, WO 09/043889,
WO 09/057079, va Patent My s6 6,069,143. Ngoai ra, xem 4n phdm: Hale et al.,
J. Med. Chem., 47:6662 (2004).

Van t6n tai nhu cdu vé cdc hgp chdt hitu ich 1am cac chét chli van S1P; va
c6 tinh chon loc so v6i S1P;. Hon thé€, vin c¢6 nhu cdu vé cic hop chat hitu ich
lam cdc chat chi van SIP; c6 tinh chon loc so v6i S1P; va it hoac khong anh

hudng t6i phdi.

Ban chat k¥ thuat cia sing ché

Nguoi nop don da tim ra cac hgp chat hiéu nghiém ma c6 hoat tinh 1am cic
chét chi van S1P,. Hon nifa, ngudi ndp don da tim ra cdc hgp chét ¢6 hoat tinh
lam céc chit cha van S1P; va ¢6 tinh chon loc so v6i S1P;. Tham chi hon nita,

nguoi ndp don da tim ra cic hgp chit ma c6 hoat tinh 1am cac chat cht van S1P;,
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c6 tinh chon loc so véi S1P;, va it hodc khong dnh hudng t6i phdi. C4c hop chat
nay dugc d€ xudt 12 hitu ich 1am dugc phdm cé d6 én dinh, do sinh kha dung, chi
sO tri liéu, va cdc chi s6 doc tinh mong mudn ma 1a quan trong d6i v6i kha ning
lam thudc cla ching.
Sédng ch& dé xudt cic hgp chat hai vong, hitu ich 1am cic chat diéu bién
hoat tinh S1P;, bao gdm cdc mudi va tién duoc chat cta chiing.
Séng ché cling dé xuat dugc pham chita hop chit cé cong thitc (I):

_NH,
H,C

|
R

@
Vé/hoac mudi cla né; trong d6 R 1a -OH hoac -CP(O)(OH),.

Sang ch€ ciing mo ta phuong phédp diéu tri bénh hodc 16 loan lién quan téi
hoat tinh ca thu thé S1P; bép cap véi G protein, phuong phap niy bao gém viéc
cho bénh nhén thu¢c loai dong vat cé vi dung hgp chit c6 cong thitc (I) va/hoic
mudi duge dung cua nd.

Séng ché ciing dé xudt cdc quy trinh va cdc hgp chét trung gian d€ tao ra
c4c hgp chit cé cong thic (I) va/hodc cdc mudi ctia ching.

Séng ch€ ciing dé xuét hop chit c6 cong thic (I) va/hodc mudi duge dung
cua nod, dé tri lieu. |

Séng ché ciing d€ xudt hop chat c6 cong thic (I) va/hodc cdc mudi dugc
dung cha nd, dé st dung trong viéc bao ché thudc dung dé diéu tri hoic phong cic
tinh trang bénh 1y lién quan t6i thu thé S1P;, nhu c4c bénh tu mién dich va cac
bénh mach mau.

Céc hop chit c6 cong thirc (I) va cdc ché phdm chida cdc hop chat cé cong
thitc (I) c6 thé duge sir dung dé diéu tri, phong, hoac chita tri c4c tinh trang bénh
1y lién quan S1P,; khic nhau. Céc dugc phdm chita cdc hgp chat nay 13 hitu ich dé
diéu tri, phong, hodc lam cham tién trién clia cdc bénh hodc céc rdi loan trong
nhi€u [inh vyc tri liéu khdc nhau, nhu cdc bénh ty mién dich va c4c bénh mach
mau.

Céc dau hiéu nay va cdc ddu hiéu khic ctia sdng ch€ s& dugc mo tad mot

cach chi ti€t hon dudi day.
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Mo ta van tat cac hinh vé

Sang ch& dugc minh hoa c6 dua vao céc hinh vé& kém theo duoc mo ta dudi
day.

Fig.1 thé hién cdc méu hinh nhiéu xa bot tia X (XPRD) quan sit dugc va
dugc mo phong (CuKo A=1,5418A & nhiét do 25°C) clia hop chat dang N-1 cda
Vidu 2. | |

Fig.2 thé hién cdc miu hinh nhiéu xa bot tia X (XPRD) quan st dugc va
dugc m6 phong (CuKa A=1,5418A & nhiét do 25°C) ctia mudi mono-HCI dang
monohydrat H-1 ctia hop chat cia Vi du 2.

Fig.3 thé hién cdc miu hinh nhiéu xa bot tia X (XPRD) quan sit dugc va
dugc mo phéng (CuKa A=1,5418A & nhiét do 25°C) ctia mudi mono-HCI dang
monohydrat H-2 caa hgp chit ctia Vi du 2.

Fig.4 thé hién cdc mau hinh nhiéu xa bot tia X (XPRD) quan sit dugc va
dugc mo phong (CuKo A=1,5418A & nhiét do 25°C) clia mudi mono-HCI dang N-
3 ctia hgp chit cua Vi du 2. '

Fig.5 thé hién cdc miu hinh nhiéu xa bot tia X (XPRD) quan sit dugc va
dugc m6 phong (CuKo A=1,5418A & nhiét do 25°C) clia musi mono-HCl dang N-
4 ctia hop chat ctia Vi du 2. | “ .

Fig.6 thé hién cdc mau hinh nhiéu xa bot tia X (XPRD) quan sit duogc va
dugc mo phéng (CuKa A=1,5418A & nhiét d6 25°C) ctia mu6i hemi-L-malic dang
monohydrat H-1 clia hop chit ctia Vi du 2. '

Fig.7 thé hién cdc miu hinh nhiéu xa bot tia X (XPRD) quan sit dugc va
dugc m6 phong (CuKa A=1,5418A & nhiét do 25°C) clia mudi hemi-malonic dang
monohydrat H-1 caa hop chét ca Vi du 2.

v Fig.8 thé hién cdc miu hinh nhiéu xa bot tia X (XPRD) quan st duoc va
dugc mo phong (CuKa A=1,5418A & nhiét do 25°C) clia muéi axit phosphoric 2/3
dang 1/3-hydrat H.33-1 ctia hgp chét cua Vi du 2.

Fig.9 thé hién méiu hinh nhi€u xa bot tia X PXRD dugc mé phdng, tinh
todn dugc & -70°C (CuKa A=1,5418A) cha mué'i axit R-(+)-mandelic dang N-1
cta hgp chat ctia Vi du 2.
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Mo ta chi tiét sing ché
Theo khia canh thit nhat, sdng ch& d€¢ xudt it nhdt mot hop chét cé cong
thic (I):

@
va/hoic mu6i ctia né; trong d6 R 1a -OH hoic -OP(O)(OH),.

Theo mot phirong 4n cta sang ché 1a d€ xudt céc hop chat c6 cong thite (I)
va/hodc cdc mudi clia nd, trong d6 R 1a -OP(O)(OH),. C4c hop chit theo phuong -
4n nay c6 cong thic cdu tric (II):

NH.

OP(O)(OH),

(I0).
Pugc bao gom theo phuong 4n nay 1a hgp chat c6 cong thite (Ia) va

L™
H,C . @,I

OP(O)(OH),
(I1a)
va hop chit c6 cong thiic (IIb):
NH,
H,C
OP(0)(OH),
(IIb).

Céc hop chat c6 cong thic (I) va/hoac cdc mudi cla chiing, 12 hitu ich 1am
cac chat chu van chon loc cua S1P;.

Theo mot phuong 4n ciia sdng ché€ 1a dé xudt cdc hop chat c6 cong thitc (I)
va/hodc cdc mudi cla nd, trong d6 R 13 -OH. Céc hgp chét theo phwong 4n nay cé
cong thic cdu tric (III):
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N\
[\ NH:

1 C )
] b

1.
Puogc bao gom theo phuong 4n nay 1a hop chat c6 cong thic (I11a) va

HsC

ANH,

H,C o ‘m,l
&5} :
(IITa)

va hop chat c6 cong thic (IIb):

_NH,
HyC ™,
b
(IIIb).

Céc hop chét c6 cong thic (IIT) va/hodc cic mudi clia ching, 12 hitu ich lam
tién dugc chat ciia cdc hop chét c6 cong thitc (IT). C4c hop chit ¢6 cong thiic (IIT)
dugc hoat héa in vivo thong qua qud trinh phosporyl héa d€ tao ra céc hop chit ¢6
cong thic (II). Cic hgp chat c6 cong thic (II) cé hoat tinh 1am cdc chat chll van
chon loc ctia S1P,.

Theo mot phuong 4n ciia sang ché& 1a dé xudt cdc hop chat cé cong thitc (I)

‘va/hodc cdc mudi clia né, cé cong thitc ciu tric (IV):

NH
A2

R

av)
trong d6 R 1a -OH hodc -OP(O)(OH),. Pugc bao gém theo phuong 4n nay 1a cic
hop chat c6 cong thitc (I1a) va Cong thitc (IT1a).
Theo mot phuong 4n cla sdng ché 1a d€ xuit cdc hop chat ¢6 cong thic (I)

va/hodc cdc mudi cla nd, cé cong thitc cau tric (V):
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_NH,
=
~

o

V)

trong d6 R 1a -OH hoac -OP(O)(OH),. Dugc bao gém theo phuong dn nay 1a céc
hgp chat ¢ cong thirc (IIb) va Cong thite (IIIb).

Theo mot phuong 4n cia sang ché 1a dé xudt hop chat cé cong thitc (Ila)
va/hoac cac mudi clia nd.

Theo mét phuong 4n cla sidng ché 1a d€ xuét hop chat c6 cong thic (IIb)
va/hoac cadc mudi cla né.

Theo mot phuong dn cta sédng ché 1a dé xuit hop chét c6 cong thic (IIa)
va/hodc cac muodi cua nd.

Theo mot phuong 4n cha sdng ché 1a dé xudt hgp chét cd cong thitc (IIIb)
va/hoac cdc mudi cta nd.

Theo mot phuong 4n ctia sang ché 1a dé xuat hop chat c6 cong thitc (I1a).

Theo mot phuong 4n cla sdng ch& 1a d€ xuat hgp chét ¢6 cong thic (1Ib).

Theo mot phuong an ciia sdng ché 1a dé xust hop chat c6 cong thitc (I11a).

Theo mot phuong 4n chia sdng ché 12 dé xut hop chét ¢6 cong thic (IIIb).

Theo mot phuong 4n clia sdng ché 1a dé xudt mot hoac nhiéu mudi clia hop
chét c6 cong thic (ITa).

" Theo mot phuong dn cua sdng ché 1a dé xuat mot hodc nhiéu muéi cta hgp

chét cé cong thic (IIb).

Theo mot phwong 4n clia sdng ché 1a d€ xust mot hodc nhiéu mudi chia hop
chét c6 cong thitc (Ia).

Theo mot phwong 4n clia sdng ché 14 d€ xuét mot hodc nhiéu mudi cta hop
chat c6 cong thic (IIIb).

Theo mot phuong 4n clia sdng ch& 1a d€ xudt hgp chét c6 cong thic (1) &
dang mudi HCL '

Theo mot phuong 4n cla sdng ché 1a dé xuét hop chat ¢6 cong thic (Ila) &
dang mudi HCL

Theo mot phuong 4n cla sang ché 1a dé xudt hop chat c6 cong thite (IIIb) &

dang mudi HCL
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Theo mot phuong an cia sdng ché 1a dé xuit hgp chat cé cong thirc (III) &
dang mudi phosphoric.

Theo mot phuong an ctia sdng ché 1a dé xuat hop chat ¢ cong thirc (Ila) &
dang mudi phosphoric.

7 Theo mot phuong an cla sdng ché 12 dé xudt hop chét c6 cong thire (I1Ib) &
dang mudi phosphoric. ‘

Theo mot phuong 4n clia sing ché& 14 dé xuat hop chat c6 cong thitc (IIIb) &
dang mudi axit L-malic.

7 Theo mét phuong dn cla sing ché 1a dé xuat hop chét c6 cong thirc (III) &
dang mi6i axit malonic. |

] Theo mot phuong 4n cla sing ché la dé xuat hop chét c6 cong thiic (Illa) &
dang midi axit malonic. |

Theo mot phuong an cla sidng ché 1a dé xudt hgp chét ¢ cong thic (I1Ib) &
dang mi6i axit malonic. “

‘ Theo mot phuong dn clia séng ché 1a d€ xudt hop chét c6 cong thic (IIb) &
.dang mudi axit R-(+)-mandelic. |

Theo mot phuong 4n clia séng ché 1 dé xust hop chat c6 cong thic (IIT) &
dang mudi duge chon trong s muodi HCl, mudi axit phosphoric, va muéi axit
malonic. ‘

Theo mot phuong 4n clia sdng ché 1a dé xuit hop chat c6 cong thitc (Illa) &
dang muéi dugc chon trong s6 mudi HCl, muéi axit phosphoric, va mu6i axit
malonic. |

Theo mot phuong 4n cia sang ché 1a dé xuét hop chat c6 cong thic (I1Ib) &
dang muéi dugc chon trong s6 mudi HCl, mu6i axit phosphoric, mu6i axit L-
malic, mudi axit malonic, va muéi axit R-(+)-mandelic.

Theo mot phuong 4n cla sdng ché 13 d€ xudt hgp chét duoc chon trong s6
((1IR,3R)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yl)xyclopentyl)metanol va ((1R,3S)-1-amino-3-( (R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)metanol; va cic mudi ciia né.

Theo mot phuong 4n ciia sing ché& 1a d€ xudt hgp chit duge chon trong s6
((1IR,3R)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yDxyclopentyl)metyl dihydro phosphat va ((1R,3S)-1-amino-3-((R)-6-hexyl-
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5,6,7,8-tetrahydronaphtalen-2-yl)xyclopenty!)metyl dihydro phosphat; va cdc
mudi cia né.

Theo mot phuong 4n cia sdng ché 1a dé xudt hop chat dugc chon trong s6
((1R,3R)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yDxyclopentyl)metanol va ((1R,3R)-1-amino-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)metyl dihydro phosphat; va cdc mudi cia
no.

Theo mot phuong 4n clia sdng ché 1a d€ xuét hop chat duge chon trong s
((1R,3S)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yDxyclopentyl)metanol va ((1R,3S)-1-amino-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)metyl dihydro phosphat; va cdc mudi cta

2z

no.
Céc mudi va cic dang két tinh clia hop chat clia Vi du 2:

Béng 1

Cac mudi va cc dang két tinh cia Vi du 2
Vidu2 Dang
bazo tu do ' - N-1
mudi mono-HCl (monohydrat) . ' | H-1
mu6i mono-HCI (monohydrat) H-2 -
mudi mono-HCI S N-3

| Tu6i mono-HCI o | N-4

mudi axit hemi-L-malic (monohydrat) H-1
mu6i axit hemi-malonic (monohydrat) H-1
mudi axit 2/3-phosphoric (1/3-hydrat) T H.33-1
mudi axit R-(+)-mandelic N-1

Hop chat dang N-1 cia Vi du 2, 1a bazo tu do 7
Theo mot phuong 4n, hgp chit cia Vi du 2 ¢6 cong thite:

NH,
H3C “n

-10-
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dugc tao ra dudi dang chat két tinh bao gém dang két tinh thd nhat. Dang két tinh
thit nhat ctia hop chét ca Vi du 2 bao gém dang két tinh nguyén chit trong ban
mo ta nay dugce goi l1a “Dang N-1" ca Vi du 2.

Theo mét phuwong 4n, hop chat dang N-1 cta Vi du 2 dugc dic trung béi
céc thong s6 6 don vi mang tinh thé khodng nhur sau:

Kich thuéc 6:

a=554A
b=737A
c=48,85A
a=90,0°
B =90,0°

v =90,0°

Nhém khong gian: P2,2,2,

Cac phan tir cha hop chét cia Vi du 2/don vi khong déi xting: 1

Thé tich/S6 Iugng phan tir trong 6 don vi = 499 A?

Ty trong (theo tinh todn) = 1,098 g/cm?,
trong d6 cac thong s6 6 don vi mang tinh thé ctia hgp chat dang N-1 cta Vi du 2
duoc do & nhiét d6 khoang -70°C. N _

Theo mot phuong 4n khac, hop chét dang N-1 ctia Vi du 2 duge dic trung
boi miu hinh phd nhiéu xa bot tia X (PXRD) vé co bén theo mau hinh phé nhiéu
~ xa dugc thé hién trén Fig.1 va/hoic bdi miu hinh PXRD quan st dugc vé co ban ,
 theo mau hinh phd nhiéu xa dugc thé hién trén Fig.1. ,

7 Theo phuong 4n khéc nita, hgp chét dang N-1 ctia Vi du 2 duoc dic trung
- boi mau hinh PXRD (CuKa A=1,5418A & nhiét d6 khoang 25°C) chita bén hodc
nhiéu hon, t6t hon 12 nam hozc nhiéu hon, tri s6 26 dugc chon trong s6: 3,620,2,
7,240,2, 12,50,2, 14,0+0,2, 15,040,2, 17,510,2, 19,4+0,2, 20,4+0,2, va 23,8+0,2,
trong d6 mu hinh PXRD ctia hop chét dang N-1 dugc do & nhiét do khoang 25°C.

Ciing theo mot phuwong 4n khic nita, hop chét dang N-1 cta Vi du 2 1a gén

nhu tinh khit.
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Theo phuong 4n khic nita, hgp chat-dang N-1 clia Vi du 2 chia it nhit
khoang 90% khéi lugng, t6t hon 1a it nhat khoang 95% khai Iuong, va t6t hon nita
1a it nhat khodng 99% khdi lugng, tinh theo kh6i lugng clia dang N-1 ctia Vi du 2.

Theo phuong 4n khéc nita, hop chét dang N-1 két tinh gin nhu tinh khiét
cia Vi du 2 c6 do déng nhat pha gan nhu tinh khiét it hon khoang 10%, t6t hon 13
duéi khodng 5%, va t6t hon nita 12 duéi khodng 2% cla tdng dién tich pic ctia miu
hinh PXRD do dugc theo thuc nghiém xudt phat tir cdc pic khong c6 & miu hinh
PXRD mo6 phong. Tot nhét 13, hop chat dang N-1 két tinh gdn nhu tinh khiét cta
Vi du 2 c6 d6 déng nhat pha gin nhu tinh khiét it hon khoéng 1% clia tdng dién
tich pic cia mau hinh PXRD do dugc theo thuc nghiém xudt phét ti c4c pic khong
c6 & mau hinh PXRD m6 phéng.

Theo mot phuong 4n khédc, dang két tinh ctia Vi du 2 gém chu yé&u 1a Dang
N-1. Dang két tinh theo phuong 4n ndy c6 thé chia it nhat khoadng 90% kh&i
lugng, t6t hon 1a it nhét khodng 95% khéi lugng, va t6t hon nita 12 it nhat khoang
99% khoi lugng, tinh theo kh6i lugng clia dang ket tinh, hop chit dang N-1 cua Vi
du 2. '

Theo phuong 4n khéc nita, duge phdm chita hop chat dang N-1 clia Vi du 2;
| Vé it nhat mot chat mang va/hoac chét pha loﬁng'dﬁcjc dung.

Theo phuong 4n khéc nita, dugc phdm chita hgp chat dang N-1 gan nhu
tmh khiét ctia Vi du 2; va it nhat mot chét mang va/hodc chét pha lodng duogc

dung. |

' " Theo phuong 4n khéc ti€p theo, lugng hitu hiéu tri liéu ciia hop chat dang
N-1 cta Vi du 2 dugc két hop véi it nhdt mot chat mang va/hodc chat pha loang
‘ dugc dung dé tao ra it nhét mot duge pham.

~ Céc mu6i HCI chia Vi du 2
| Theo mot phuong 4n, hop chat ctia Vi du 2 duge tao ra dudi dang muéi axit
clohydric.

Theo mot phuong 4n, hop chat ctia Vi du 2 dugc tao ra dudi dang mudi axit
mono-clohydric bao gom mot mol HCI cho méi mol hop chat cta Vi du 2.

Theo mot phuong 4n, mudi axit mono-clohydric cta Vi du 2 dugc tao ra

du6i dang chat két tinh bao gom mot hoic nhiéu dang két tinh. Cic vi du vé cac
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dang két tinh thich hgp ctia mudi axit mono-clohydric ctia Vi du 2 bao gém céc
- dang H-1, H-2, N-3, va N-4.

Theo mét phuwong 4n, mudi axit mono-clohydric ctia Vi du 2 duoc tao ra
dué6i dang monohydrat.

Theo mot phwong 4n, mu6i monohydrat clia axit mono-clohydric ctia Vi du
2 duogc dé xuit & dang 1am chat két tinh bao gdém mot hodc nhi€u dang két tinh.
Céc vi du v€ céc dang két tinh thich hgp clia mudi monohydrat ctia axit mono-
clohydric cta Vi du 2 bao gém cac dang H-1 va H-2.

Theo mot phwong 4n, mudi monohydrat cia axit mono-clohydric ciia Vi du
2 dugc dé xudt & dang két tinh thirhai duge goi trong bdn mé t nay 13 “Dang H-
1" cta Vi du 2, 1a mudi HCL. Dang H-1 ctia Vi du 2, 12 mudi HCI chita mot phan
- - tir nu6c va mot phan tir HCI cho méi phan tir ctia hgp chét ctia Vi du 2.
Theo mot phuong 4n, hop chéit dang H-1 cia mudi axit mono-clohydric ctua

Vi du 2 dugc dac trung bdi cdc thong s6 6 don vi mang tinh thé khoang nhu sau:

Kich thuéc 6:
a=630A
b=642A
c=5528A
a =90,0°
B =90,0°
v =90,0°

Nhém khong gian: P2,2,2,
Céc phan tir cia hop chét ctia Vi du 2/&0‘11 vi khong d6i xing: 1
Thé tich/s6 lugng phan tir trong 6 don vi = 560 A3
Ty trong (theo tinh todn) = 1,14 g/cm?®,
~ trong d6 c4c thong s6 6 don vi ctia dang H-1 ctia mudi axit mono-clohydric ctia Vi
du 2 duge do & nhiét do khoang -70°C.

Theo mot phuong 4n khéc, dang H-1 ctia mudi axit mono-clohydric cuia Vi
du 2 dugc dac trung boi mau hinh phé nhidu xa bot tia X (PXRD) vé co ban theo
méu hinh phé nhiéu xa dugc thé hién trén Fig.2 va/hoac bé’iAmﬁu hinh PXRD quan

sdt dugc vé co ban theo méu hinh phd nhiéu xa dugc thé hién trén Fig.2.
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Theo phuong 4n khéc nita, dang monohydrat H-1 cua mudi mono-HCI cia
Vi du 2 duge déc trung bdi mau hinh PXRD (CuKa A=1,5418A & nhiét 46 khoang
25°C) chita bon hoac nhi€u hon, t6t hon 12 nam hodc nhiéu hon, tri s6 20 dugc
chon trong s6: 3,2+0,2, 6,4+0,2, 9,610,2, 13,940,2, 14,6%0,2, 17,0+0,2, 19,0+0,2,
20,1+0,2, 21,310,2, 21,9+0,2, va 24,5+0,2, trong d6 miu hinh PXRD dugc do &
nhiét do khoang 25°C. o N

Ciing theo m¢t phuong an khic nifa, dang H-1 cha mu6i axit mono-
clohydric ctia Vi du 2 14 gén nhu tinh khiét.

Theo phuong 4n khac nita, dang H-1 cla mu6i axit mono-clohydric cua Vi
:'du 2 chifa it nhat khodng 90% kh6i luong, 6t hon 12 it nhat khoang 95% khoi
luong, va tot hon nita 12 it nhat khoadng 99% khéi luong, tinh theo khéi luong cha
dang két tinh thit hai, dang H-1 ctia Vi du 2, 1a mudi HCI.

 Theo phuong 4n khdc nita, dang két tinh th hai gn nhu tinh khiét c6 do

déng nht pha gan nhu tinh khiét it hon k’hoéhg' 10%, t6t hon 1a duéi khoang 5%,
va tot hon nita 1a dudi khoang 2% cla téng dién tich pic ctia miu hinh PXRD do
dugc theo thuc nghiém xuat phét tir cic pic khong c¢6 & mau hinh PXRD mé
phong. Tot nhat 13, dang két tinh thit hai gdn nhu tinh khiét ¢6 do dong nhat pha
gan nhu tinh khiét it hon khodng 1% ctia téng dién tich pic cia miu hinh PXRD
do dugc theo thuc nghiém xuét phét tit cic pic khong c¢6 & méu hinh PXRD mo
phong.

Theo mot phuong 4n khéc, dang két tinh thi hai cia mudi mono-HCI cta
Vi du 2 gébm chii yéu 1a Dang H-1. Dang két tinh thit hai theo phuong 4n niy c6
thé chita it nhat khodng 90% khéi luong, t6t hon 13 it nhat khoang 95% khéi
luong, va t6t hon nita 1a it nhét khoang 99% khdi lugng, tinh theo khéi lwong clia
dang két tinh thit hai, dang H-1.

Theo mot phuong 4n, mudi monohydrat cia axit mono-clohydric ciia Vi du
2 dugc de€ xudt & dang két tinh thi ba dugc goi trong bdn mo ta nay 13 “Dang H-2"
cia Vi du 2, 1a mudi HCL. Dang H-2 cta Vi du 2, 12 mu6i HCI chita mot phan tir
- nude va mot phan tit HC1 cho méi phan tit clia hgp chat cha Vi du 2.

Theo mot phuong 4n, hop chat dang H-2 clia mu6i axit mono-clohydric clia
Vi du 2 dugc dac trung boi cac thong s6 6 don vi mang tinh thé khoéng nhu sau:

Kich thuéce 6:
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a=630A
b=643A
c=27,88A
a =90,0°

B =96,0°
¥=90,0°

Nho6m khong gian: P2,

Céc phan tit cia hop chat ctia Vi du 2/don vi khong d6i xing: 1

Thé tich/s6 luong phan tit trong 6 don vi = 562 A

Ty ti'Qng (theo tinh todn) = 1,135 g/cm’,

tfoug do cdc thong s6 o don vi cia dang H-2 ctia Vi du 2, 1a HCI dugc do & nhiét .
d6 khodng -70°C.  ~ -

Theo mot phuong 4n khéc, dang H-2 ctia Vi du 2, 1a HCl duoc déc trung
b6i méu hinh phd nhiéu xa bot tia X (PXRD) vé co ban theo mau hinh phé nhiéu
. Xé. dugc thé hién trén Fig.3 va/hodc bdi méu hinh PXRD quan sat dugc vé€ co ban .
theo mAu hinh phd nhiéu xa dugc thé hién trén Fig.3.

" Theo phuo’ng an khéc nita, dang monohydrat H-2 clia mudi mono-HCI cta

/i du 2 dugc dac trung bdi miu hinh PXRD (CuKa A=1,5418A & nhiét do khodng

25°C) chifa bén hoac nhiéu hon, t6t hon 13 nam hodc nhiéu hon, tri s6 20 dwoc

chon trong s6: 3,240,2, 6,440,2, 9,610,2, 14,10,2, 15,240,2, 16,8+0,2, 18,8+0,2, -

20,2£0,2, 21,302, 22,6£0,2, va 26,6£0,2, trong d6 miu hinh PXRD dugc do &
nhiét do khoang 25°C. : 7 ,

Ciing theo mot phuong g’mrkhéc nita, dang H-2 cta Vi du 2, 12 musi HCI 1a
gan nhu tinh khiét. ‘ -

Theo phuong an khéc nita, dang H-2 cua Vi du 2, 1a mu6i HCI chifa it nht
khoang 90% khéi luwong, tot hon 1a it nhéit khoang 95% khéi lugng, va tot hon nita
la it nhat khoéng 99% 'kh(‘)"ibluong, tinh theo khoi lwgng ctia dang két tinh thit ba.

Theo phuohg an khic nita, dang H-2 két tinh gan nhu tinh khiét ctia Vi du
2, 1a mu6i HCI c6 do déng nhit pha gan nhu tinh khiét it hon khoang 10%, t6t hon
: 131 duéi khodng 5%, va t6t hon nita 1a dudi khoang 2% cla téng dién tich pic cta

mau hinh PXRD do duoc theo thuc nghiém xut phdt tir cic pic khong c6 & méu
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hinh PXRD mé phoéng. T6t nhit 13, dang H-2 két tinh gén nhu tinh khiét clia Vi du
2, 1a mu6i HCI ¢6 d¢ dong nhét pha gan nhu tinh khiét it hon khodng 1% cta téng
dién tich pic cia mau hinh PXRD do dugc theo thuc nghiém xuét phat tir c4c pic
khong c6 & mau hinh PXRD mo phong.

Theo moét phuong 4n khic, dang két tinh thit ba ctia hop chat cia Vi du 2
gom cht yé&u 12 Dang H-2 ctia Vi du 2, 12 mu6i HCL. Dang két tinh thi ba theo
phuong 4n ndy c6 thé chia it nhat khodng 90% khéi lwong, t6t hon 13 it nhat
khoang 95% khi luong, va t6t hon nita Ia it nht khodng 99% khéi Iuong, tinh
theo khoi luong cia dang két tinh thit ba.

Theo mot phuong 4n, mudi axit mono-clohydric ctia Vi du 2 duoc tao ra
- dudi dang chat ket tinh tinh khi€t bao gobm mot hogc nhiéu dang ket tinh. Céc vi-
:d1_1 vé céc dang ket tinh thich hop clia mudi axit mono-clohydric tinh khiét cia Vi
~du 2 bao gom céc dang N-3 va N-4.

" Theo mot phuong 4n, mu6i axit mono-clohydric tinh khiét chia Vi du 2
dugc dé xudt & déjng dang két tinh thit tw dugc goi trong ban mo ta nay 1a “Dang
N-3" chia Vi du 2, 1a mudi HCl Dang N-3 ciia Vi du 2, 12 musi HCI chita mot
phan tit HCI cho mdi phan tir cia hop chét clia Vi du 2.
| Theo mot phuong an, hop chét dang N-3 ctta mu6i HCI ctia Vi du 2 dugc
'dzftc trung bdi cac thong s6 6 don vi mang tinh thé khoang nhu sau:
 Kich thuée o:
a=598 A
b=724A
c=2574A
a =90,0°
B=91,7°
¥=90,0°

Nhém khong gian: P2,

Céc phén tir clia hop chét ctia Vi du 2/don vi khong d6i xtng: 1

Thé tich/s6 lugng phan tir trong 6 don vi = 556 A3

Ty trong (theo tinh todn) = 1,092 g/cm?,
trong d6 céc thong s6 6 don vi ciia dang N-3 ctia mu6i HCl clia Vi du 2 duoc do &
nhiét do khoang 27 °C.
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Theo mot phuong an, hop chat dang N-3 clia mudi HCI cta Vi du 2 duoc
dac trung boi cdc thong s6 6 don vi mang tinh thé kho4ng nhu sau:

Kich thuéce 6:

a=593A
b=7204
c=2524A
a =90,0°
B =90,2°
¥ =90,0°
Nhoém khong gian: P2, _
Céc phan tir ciia hop chét clia Vi du 2/don vi khong d6i xing: 1
“Thé tich/s6 lugng phan tir trong 6 don vi = 538 A%
_ Ty trong (theo tinh to4n) = 1,128 0/cm )
k trong do c4c thong s6 6 don vi cia dang N-3 ctia mudi HCI clia Vidu 2 dugc do & -
| nhlet do khoang -70°C.

Theo mot phuong 4n khéc, dang N-3 chia Vi du 2, 1a musi HCI dugc dac
trung boi mau hinh phd nhiéu xa bot tia X (PXRD) vé co ban theo mau hinh phd
nhidu xa dugc thé hién trén Fig.4 va/hogc bdi mau hinh PXRD quan sit duoc vé
co ban theo méu hinh phé nhiéu xa duqé thé hién tréﬁ Fig.4.

Theo phuong 4n khéc nita, dang N-3 ctia mudi mono-HClI ctia Vi du 2 duge
dac trung boi mau hinh PXRD (CuKo A=1,5418A & nhiét do khodng 25°C) chia
bdn hoac nhiéu hon, t6t hon 12 nam hodc nhiéu hon, tri s6 20 dugc chon trong s6:
3,4+0,2, 6,940,2, 10,410,2, 12,7+0,2, 14,0+0,2, 16,1£0,2, 19,740,2, 20,6+0,2,
22,1£0,2, va 24,0+0,2, trong d6 mau hinh PXRD dugc do & nhiét do khoang 25°C.

Ciing theo mot phuong 4n khic nita, dang N-3 ctia mu6i HCI cta Vi du 2 1a
gan nhu tinh khiét.

Theo phuong 4n khéc nita, dang N-3 ctia mudi HCl ctia Vi du 2 chita it nhat
khoang 90% khdi lugng, t6t hon 12 it nhit khoang 95% kh6i lugng, va t6t hon nita
la it nhat khoang 99% khéi lugng, tinh theo khoi lugng clia dang két tinh thit tu,
dang N-3. |
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Theo phuong 4n khéc nita, dang N-3 gan nhu tinh khiét cia mu6i HCI coa
Vi du 2 ¢6 do dong nhét pha gan nhu tinh khiét it hon khoang 10%, t6t hon 1 duéi
khoang 5%, va t6t hon nifa 12 dudi khoang 2% ctia téng dién tich pic ctia mau hinh
PXRD do dugc theo thuc nghiém xuét phat ti cac pic khong ¢6 & miu hinh PXRD
mo phong. T6t nhat 13, dang N-3 gin nhu tinh khiét ctia muéi HCI ctia Vi du 2 c6
do dong nhat pha gan nhu tinh khiét it hon khoang 1% cla téng dién tich pic ctia
mau hinh PXRD do dugc theo thuc nghiém xuét phét tir cdc pic khong cé & miu
hinh PXRD mo phong. —

Ciing theo mot phuong 4n khac nita, dang N-3 ctia mudi HCI cia Vi du 2 1a
gan nhu tinh khiét.

Theo mot phuong 4n khéc, dang ket tinh cha Vi dy 2 gém chi yéu 1a Dang
* N-3. Dang két tinh theo phuong 4n nay c6 thé chia it nhét khodng 90% Khoi
lwong, t6t hon 12 it nhét khodng 95% khéi lugng, va 6t hon nifa 12 it nhit khodng
99% khoi lugng, tinh theo kh6i lugng ciia dang két tinh, dang N-3 clia Vi du 2.

Theo phuong 4n khic nita, dugc phim chita hop chét dang N-3 cha Vi du 2;
va it nhat mot chédt mang va/hodc chat pha loang dugce dung.

Theo phuong dn khic nita, dugc pham chua ho‘p chat dang N—o gan nhu
tinh khiét cia Vi du 2; Valzt nhét mot chat mang va/hodc chit pha lodng dugc
dung, _ . SRR

~ Theo phuong dn khac ti€p fhéo, luqﬁg hitu hiéu tri liéu ctia hop chét dang
N-3 cua Vi du 2 dugc két hop véi it nhat fnét éhéft mang va/hoac chét pha loang
dugc dung dé tao ra it nhat mot dugc pham. 7

Theo mot phuong 4n khac, dang két tinh thit tu cia mu6i HCI ctia Vi du 2
gom chi yéu 12 Dang N-3. Dang két tinh thi tu theo phuong 4n nay c6 thé chia it
nhat khoang 90% khdi luong, t6t hon 1a it nhat khoang 95% khdi lugng, va t6t hon
nita 13 it nhat khoang 99% khdéi Irong, tinh theo khéi luong cha dang két tinh thi
tw, dang N-3. '

Theo mot phuong 4n, mudi axit mono-clohydric tinh khiét cha Vi du 2
dugc dé xuit & dang két tinh thit nam dugc goi trong ban mo ta nay 1a “Dang N-4"
ctia Vi du 2, 12 mu6i HCL Dang N-4 cta Vi du 2, 12 mu6i HCI chita mot phan tir
HCI cho méi phan tir cia hgp chat ctia Vi du 2.
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Theo mot phuong 4n, hop chét dang N-4 clia mudi HCI clia Vi du 2 duoc
dac trung boi cic thong s6 6 don vi mang tinh thé khoang nhu sau:
Kich thuée 6:
a=595A
b=727A
c=51,60 A
o =90,0°
B =90,0°
v=90,0°
- Nhom khoéng gian: P2,2,2,
Céc phan tir cua ho‘p chat cué V1 du ?/do‘n vi khong d6i xing: 1
| Thé tich/s6 luong pha.n t trong 6 don vi= 558 Al 7
WTy trong (theo tinh todn) = 1,088 g g/cm

- trong d6 céc thong sd 6 don vi cua dang N 4 clia V1 du 2, 1a mudi HCl dugc do &

nhiét do khoang 27°C.
‘ Theo mot phuong én, ho‘p chat dang \I-4 clia mudi HCl chia Vi du 2 duge
dac tI'lIl’lU bdi cdc thong s6 6 do‘n vi mang t1nh thé khoang nhu sau:
Kich thuéc 6:
a=592A
b=725A
¢ =50,61 A, _ |
o =90,0°
B =90,0°
v =90,0°
Nhoém khong gian: P2,2,2,
Céc phan tir clia hop chét ctia Vi du 2/don vi khong ddi xting: 1
Thé tich/s6 lugng phan tit trong 6 don vi = 543 A3
Ty trong (theo tinh toan) = 1,119 g/cm?®,
trong d6 cac thong s6 6 don vi cia dang N-4 ciia Vi du 2, 1a mu6i HCI dugc do &
nhiét do khoang -70°C.
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Theo moét phuong 4n khic, dang N-4 cta Vi du 2, 12 mu6i HCl duge dic
trung boi miu hinh phd nhiéu xa bot tia X (PXRD) vé co ban theo méu hinh phd
nhiéu xa dugc thé hién trén Fig.5 vi/hoac béi mau hinh PXRD quan sit dugc vé
co ban theo mau hinh phd nhiéu xa dugc thé hién trén Fig.5.

Theo phuong 4n khic nita, dang N-4 ctia mudi mono-HCI ctia Vi du 2 duoc
dac trung boi miu hinh PXRD (CuKa A=1,5418A & nhiét do khoang 25°C) chita
bon hoac nhiéu hon, t6t hon 14 ndm hodc nhiéu hon, tri s6 26 dugc chon trong s6:
3,4£0,2, 6,9+0,2, 10,3+0,2, 12,7+0,2, 13,3+0,2, 15,0+0,2, 19,7+0,2, 20,4+0,2,
21,240,2, 22,940,2, va 24,940,2, trong d6 mau hinh PXRD duoc do & nhiét do
khoang 25°C.

Cing theo mot phuong 4n khéc nita, dang N-4 ctia mu6i HCI clia Vi du 2 1a
gan nhu tinh khiét.

Theo phuong dn khic nita, dang N-4 ctia mu6i HCI ctia Vi du 2 chia it nhét
khoang 90% khoi lugng, t6t hon 1a it nhat khoang 95% khoi lugng, va t6t hon nita
1a it nhat khoang 99% khdi lugng, tinh theo khéi lugng clia dang két tinh thi tu,
~dang N-4. ‘ _ _

Theo phuong 4n khic nita, dang N-4 gan nhu tinh khi€t ctia mudi HCI cta
Vidu 2 c¢6 d6 dong nhat pha gan nhu tinh khiét it hon khoang 10%, t6t hon 13 dudi

khodng 5%, va t6t hon nita 1a dudi khoang 2% ctia téng dién tich pic clia mau hinh

PXRD do dugc theo thuc nghiém xuét phat tlr cic pic khong ¢6 & mau hinh PXRD -

mo phéng. T6t nhét 1a, dang N-4 gin nhu tinh khiét cia mu6i HCI clia Vi du 2 ¢
d6 doéng nhat pha géin.nhu' tinh khiét it hon khoang 1% ctlia t6ng dién tich pic clia
méu hinh PXRD do dugc theo thuc nghiém xuét phét tir cdc pic khong c¢6 & miu
hinh PXRD mo phong. ,
Ciing theo mot phuong 4n khéc nita, dang N-4 cua mu6i HCI ciia Vi du2la
gén nhu tinh khiét, |
| Theo mot phud‘ng dn khac, dang két tinh clia Vi du 2 gém cha yéu 1a Dang
N-4. Dang két tinh theo phuong 4n ndy c6 thé chia it nhat khodng 90% khoi
lugng, tot hon 12 it nhat khoang 95% khdi lugng, va t6t hon nita 12 it nhét khoang
99% khéi luong, tinh theo khéi lugng cua dang két tinh, dang N-4 ctia Vi du 2.
Theo phuong 4n khéc nita, dugc phadm chita hop chat dang N-4 cha Vi du 2;

va it nhat mot chat mang va/hoac chit pha loang dugc dung.
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Theo phuong 4n khéc nita, duge phdm chita hop chat dang N-4 gidn nhu
tinh khi€t ctia Vi du 2; va it nhit mot chat mang va/hodc chét pha loang dugc
~ dung.

Theo phuong 4n khéc ti€p theo, lugng hiru hiéu tri liéu clia hop chat dang
- N-4 ctia Vi du 2 dugc két hop vdi it nhat mot chit mang va/hodc chét pha loang
dugc dung dé tao ra it nhat mot dugc pham.

. Theo mot phuong 4n, ché€ phdm dugc dé xuat chita Dang N-3, dang N-4,

- hozc hén hop chia chiing cha mudi axit mono-clohydric tinh khiét ctia Vi du 2.

Muéi axit L-malic
- ~ Theo mot phuong 4n, hop chat clia Vi du 2 duge tao ra dudi dang mu6i axit

L-malic.
- Theo mot phuong 4n, hgp chét chia Vi du 2 dugc tao ra dudi dang mudi axit
* hemi-L-malic gém 0,5mol axit L-malic cho mbi mol hop chét ctia Vi du 2.
- - Theo mot phuong 4n, hop chat chia Vi du 2 duge tao ra dudi dang mudi
mondhydrat cua axit hemi-L-malic bao gdbm mot mol nuée va 0,5mol axit L-malic
_cho mbi mol hop chét clia Vi du 2. o

~ Theo mot phuong dn, mudi monohydrat cia axit he“mi—L-malic cia Vidu 2

. dugc dé xuat & dang ket tinh thit sdu dugc goi trong ban mo ta nay 1a “Dang H-1"

- cua Vidu 2, 1a mudi axit hemi-L-malic. Dang H-1 cia Vi du 2, 12 muéi axit hemi-

~ L-malic chita mo6t phan tir nuc va 0,5 phan tir axit L-malic cho méi phan tir ciia
_hop chét cia Vidu 2. ‘
Theo mot phuong dn, hop chit dang H-1 cia mudi axit hemi-L-malic cta

Vi du 2 dugc dac trung bdi céc thong s6 6 don vi mang tinh thé khodng nhu sau:

Kich thuéce 6:
a=6,13 A
b=13,83A
c=28,75A
o =1034°
B=94,0°
v=92,6°

Nhém khong gian: P1-
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Céc phan tir cia hop chét cia Vi du 2/don vi khong d6i xing: 4

Thé tich/s6 lwong phan tif trong 6 don vi = 591 A3

Ty trong (theo tinh todn) = 1,165 g/cm?,
‘trong d6 céc thong s6 6 don vi clia dang H-1ctia muéi axit hemi-L-malic cha Vi
du 2 dugc do & nhiét do khoang -70°C.

Theo mot phuong 4n khéc, dang H-1 cia mudi axit hemi-L-malic cta Vi du
2 dugc dac trung bdi miu hinh phd nhidu xa bot tia X (PXRD) vé co ban theo miu
hinh phd nhi€u xa dugc thé hién trén Fig. 6 va/hodc bdi mau hinh PXRD quan sat
dugc vé co ban theo méu hinh phd nhiéu xa duoc thé hién trén Fig. 6.

Theo phuong an khac nita, dang H-1 cta mudi axit hemi-L-malic clia Vi du
* 2 dugc dac trung bdi mAu hinh PXRD (CuKa A=1,5418A & nhiét do khodng
25°C) chita bon hoac nhiéu hon, t6t hon 12 ndm hodc nhiéu hon, tri s6 20 dugc
' chon trong s6: 3,240,2, 6,3£0,2, 9,502, 12,8+0,2, 14,3£0,2, 18,0402, 22.4+0.2,

va 24,8+0,2, trong d6 miu hinh PXRD dugc do & nhiét d6 khodng 25°C.

" Muéi axit malonic
Theo mot phuong 4n, hop chét ctia Vi du 2 dugc tao ra duéi dang muéi axit
malonic.
~ Theo mét phuong 4n, hop chét clia Vi du 2 duge tao ra du6i dang mudi axit
hemi-malonic gém 0,5mol axit malonic cho m&i mol hgp chét caa Vi du 2.
| Theo mot phuong 4n, hop chét cia Vi du 2 dugce tao ra duéi dang mudi
monohydrat clia axit hemi-malonic bao gébm mét mol nuée va 0,5mol axit malonic
cho méi mol hop chat cia Vi du 2.
 Theo mot phuong 4n, mu6i monohydrat ciia axit hemi-malonic ctia Vi du 2
- dugc dé xuat & dang tinh thé thi bay dugc goi trong ban mo ta nay 1a “Dang H-1"
cua Vi du 2, 1a mudi axit hemi-malonic. Dang H-1 ctia Vi du 2, 13 mu6i axit hemi
malonic chita mQt‘ phan tit nuéc va 0,5 phan tir axit malonic cho méi phan tir clia
hop chét caa Vi du 2.
Theo mét phuong 4n, hop chat dang H-1 cia mudi axit hemi-malonic ctia
Vi du 2 dugc dac trung boi cac thong s6 6 don vi mang tinh thé khoang nhu sau:
Kich thudce o:
Ta=14,73A
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b=627A
c=2536A
a =90,0°
B=93.8°
¥ =90,0°
Nhém khong gian: P2,
Céc phan it ciia hgp chat ctia Vi du 2/don vi khong d6i xing: 2
Thé tich/s6 luong phan ti trong 6 don vi = 584 A3
Ty trong (theo tinh todn) = 1,137 g/em?, |
trong d6 céc thong s6 6 don vi ciia dang H-1 dugc do c’r.nhief:t do khoéng -70°C.
Theo mot phu’ohg 4n khic, dang H-l clia mudi axit hemi-malonic ctia Vi
du 2 dugc dic trung bdi mau hinh phd nhifu xa bot tia X (PXRD) vé co ban theo.
mau hinh phd nhiéu xa dugc thé hién trén Fig. 7 va/hoac bdi miu hinh PXRD.
quan sit dugc vé co ban theo mau hinh phé nhiéu xa duoc thé hién trén Fig. 7.
Theo phuong 4n khéc nita, dang H-1 ca mu6i axit hemi-malonic clia Vi du
2 dugc dic trung bdi miu hinh PXRD (CuKa A=1,5418A & nhiét d6 khoang
'25°C) chita bon hoac nhiéu hon, 6t hon'1a ndm hodc nhiéu hon, tri s6 20 dugc
chon trong s6: 3,5+0,2, 7,1%0,2, 12,3+0,2, 13,5+0,2, 15,5%0,2, 17,6%0,2,
119,1£0,2, 20,240,2, 20,6+0,2, 21,7+0,2, va 23,8i0,2, trong d6 méiu hinh PXRD
duoc do & nhiét do khodng 25°C. |

Mu6i axit phosphoric

Theo mot phuong 4n, hgp chit clia Vi du 2 dugc tao ra dudi dang muoi axit
phosphoric. -

Theo mot phuong 4n, hop chat cha Vi du 2 dugc tao ra dudi dang muéi axit
| 1/3-hydrat phosphoric. -

Theo mot phuong 4n, hop chat clia Vi du 2 duge tao ra dudi dang mudi axit
phosphoric gém 0,67mol axit phosphoric cho m6i mol hop chat cia Vi du 2.

Theo mot phuong an, hop chit cia Vi Vdu 2 dugc tao ra dudi dang mudi axit
1/3-hydrat phosphoric gébm 0,33 mol nudc va 0,67mol axit phosphoric cho méi
mol hop chat clia Vi du 2.
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Theo mot phuong 4n, mudi axit 1/3-hydrat phosphoric ctia Vi du 2 dugc dé
xuat & dang két tinh thit tim duogc goi trong ban mo ta nay 1a “Dang H.33-1" clia
Vi du 2, 1a muéi axit phosphoric. Dang H.33-1 ctia Vi du 2, 12 muéi axit
phosphoric bao gém 0,33 phan tt nu6c va 0,67 phan tir axit phosphoric cho méi
phan tlr ciia hgp chét ctia Vi du 2.

Theo mot phuong 4n, hop chit dang H.33-1 duge dac trung bdi céc thong
s6 6 don vi mang tinh thé khoang nhu sau:

Kich thudc 6:

a=59,12 A
b=689 A
c=1662A
a =90,0°
B =947°
v =90,0°

 Nhém khong gian:-€2
~Céc phan tir ciia hop chat cla Vi du 2/don vi khong déi xing: 3
Thé tich/s6 lugng phan ti trong 6 don vi = 563 A3
Ty trong (theo tinh to4n) = 1,181 g/cm?,
trong d6 céc thong s6 6 don vi clia dang H.33-1 duoc do & nhiét do khoang -70°C. -
Theo mot phwong 4n khéc, dang H.33-1 clia mudi axit 1/3-phosphoric clia
Vi du 2 dugc dac trung boi miu hinh phd nhiéu xa bot tia X (PXRD) vé co ban.
theo mAu hinh phd nhiéu xa dugc thé hién trén Fig. 8 va/hoic bdi miu hinh PXRD
- quan sat dugc v€ co ban theo mau hinh phd nhiéu xa duoc thé hién trén Fig. 8.
Theo phuong éﬁ khéc nita, dang H.33-1 clia mu6i axit 1/3-phosphoric clia
Vi du 2 duge dic trung bdi mau hinh PXRD (CuKa A=1,5418A & nhiét do khoang
25°C) chita bon hoac nhiéu hon, t6t hon 12 ndm hodc nhiéu hon, tri s6 20 dugc
chon trong s6: 2,9+0,2, 5,910,2, 8,8+0,2, 13,940,2, 15,8+0,2, 16,7+0,2, 17,4+0,2,
18,440,2, 19,4+0,2, va 20,440,2, trong d6 mau hinh PXRD duoc do & nhiét do
' khong 25°C.

Muéi axit R-(+)-mandelic
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Theo mot phuong 4n, hop chét ctia Vi du 2 dugce tao ra dudi dang muéi axit
R-(+)-mandelic.

Theo moét phuong 4n, hop chét cia Vi du 2 duge tao ra duéi dang axit
monohydrat R-(+)-mandelic.

Theo mot phuong 4n, hop chat cia Vi du 2 duge tao ra duéi dang mudi axit
R-(+)-mandelic bao gom mot mol R-(+)-mandelic axit cho méi mol hgp chit cia
- Vidu?2.

Theo mot phuong 4n, hop chét cia Vi du 2 duge tao ra duéi dang mué6i

monohydrat cla axit R-(+)-mandelic bao gébm mot mol nudc va mot mol axit R-

(+)-mandelic cho m&i mol hop chét ctia Vi du 2.
Theo mot phuong 4n, mudi monohydrat cla axit R-(+)-mandelic ctia Vi du
2 duoc dé xudt & dang két tinh thi chin duoc goi trong. bin mo ta nay 1a “Dang N- -
1" cua Vi du 2, 1a mu6i axit R-(+)-mandelic. Dang N-1 ctia Vi du 2, 12 mudi axit
R-(+)-mandelic chita m{t phan tir nuGc va mot phan tr R-(+)-mandelic axit cho
mdi phan tir clia hgp chét ctia Vi du 2.
Theo mot phuong 4n, hop chat dang N-1 cua Vi du 2, muéi axit R-(+)-

mandelic dugc dac trung boi cc thong s6 6 don vi mang tinh thé khoang nhu sau: -

Kich thuéce 6:
a=631A
b=10,03 A
c=21,79 A
o =982°
B=91,3°
y=91,7°

- Nhém khong gian: P1
- Céc phan tir cha hop chat ctia Vi du 2/don vi khong d6i xing: 2
Thé tich/s6 lugng phan tif trong 6 don vi = 683 A3
- Ty trong (theo tinh todn) = 1,171 g/cm’,
trong dé cac th6ng s0 0 don vi ciia dang N-1 ctia Vi du 2, 1a muéi axit R-(+)-

mandelic dugc do & nhiét do khoang -70°C.
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Theo mot phuong 4n khéc, hop chat dang N-1 cia Vi du 2, 1a muéi axit R--
(+)-mandelic dugc dic trung bdi mau hinh phé nhiéu xa bot tia X (PXRD) vé co
‘ban theo mau hinh phé nhiéu xa dugc thé hién trén Fig.9.

Ciing theo mot phuong 4n khéc nita, hgp chat dang N-1 ctia Vi du 2, 12
‘muoi axit R-(+)-mandelic 12 gan nhu tinh khiét.

Theo phuong 4n khéc nita, hgp chét dang N-1 cta Vi du 2, 1a muéi axit R-
(+)-mandelic chia it nhéit khodng 90% khéi lugng, t6t hon 12 it nhat khoang 95%
kho6i lugng, va tot hon nifa 1a it nhat khodng 99% khéi lugng, tinh theo khéi lugng

“clia dang N-1 cua Vi du 2, 1a mudi axit R-(+)-mandelic. ,

Theo phuong 4n khéc nifa, hop chét dang N-1 két tinh gin nhu tinh khiét

“clia Vi du 2, 12 mu6i axit R-(+)-mandelic c6 do déng nhét pha gan nhw tinh khiét
it hon khoang 10%, t6t hon 1a dudi khoang 5%, va t6t hon nita 1a duéi khoang 2%

-ctia tdng dién tich pic clia miu hinh PXRD do dugc theo thuc nghiém xuit phat tir

~c4c pic khong c¢é & mau hinh PXRD mo phong. Tét nhét 13, hop chét dang N-1 két
tinh gan nhu tinh khiét ciia Vi du 2, 12 muéi axit R-(+)-mandelic ¢6 do dong nhit
‘pha gin nhu tinh khiét it hon khodng 1% cta tdng dién tich pic cia miu hinh

‘PXRD do dugc theo thuc nghiém xudt phét tir cdc pic khong ¢ & miu hinh PXRD
mo phong. |

Theo mot phuong 4n khéc, dang két tinh cua Vi du 2, 13 mu6i axit R-(+)-
mandelic gom chl yé&u 1a Dang N-1. Dang két tinh theo phuong 4n niy c6 thé
chifa it nhat khodng 90% khdi lugng, tot hon 1a it nhat khoang 95% khéi lugng, va
tot hon nifa 1a it nhat khoang 99% khéi lugng, tinh theo khéi lugng clia dang két
tinh, hgp chat dang N-1 ctia Vi du 2, 12 mudi axit R-(+)-mandelic.

Theo phuong 4n khic nita, dugc phdm chita hop chat dang N-1 cta Vi du 2,
12 mu6i axit R-(+)-mandelic; va it nhat mot chat mang va/hodc chat pha loang
dugc dung. A

Theo phuong 4n khic nita, dugc phdm chita hgp chat dang N-1 gan nhu
tinh khiét ctia Vi du 2, 12 muéi Vaxit R-(+)¥maﬁdeli¢; va it nhat mot chat mang
va/hoac chat pha loang dugc dung. '7

: Theo phuong 4n khéc tiép theo, lugng hifu hiéu tri liéu ctia hop chat dang
N-1 ctia Vi du 2, 1a mu6i axit R-(+)-mandelic dugc két hgp véi it nhat mot chat

mang va/hogc cht pha loang dugc dung d€ tao ra it nht mot dugc phdm.
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Sang ch& c6 thé bao gdm cédc dang cu thé khic ma khong di tréch khoi
pham vi bdo ho clia né. Sdng ché€ nay bao gém tét ca cdc cach két hop gifta cic
khia canh va/hodc cic phuong 4n cta sang ch€ dugc néu & day. Cin dugc hiéu
rang phuong 4n bét ky va tdt cd moi phuong 4n clia sang ché c6 thé duoc tién hanh
két hgp véi phuong 4n hoidc cc phuong dn khéc bat ky dé mo ta thém cdc phuong
4n khac. Ciing cn dugc hiéu ring, m6i mot thanh phén riéng biét clia cic phuong
- &n dugc du dinh dé két hop vdi thanh phan bat ky va t4t ca moi thanh phan khac

ctia mot phuong 4n bat ky ¢ mo ta thém phuong 4n khéc.

Céac dinh nghia

Céc ddu hiéu va vu di€ém cta sdng ché c¢6 thé duge ngudi ¢ hiéu biét trung
binh trong Iinh vuc nay hiéu mot cdch d& ding hon khi doc phdn mo ta chi tiét
“'sau. Nham lz‘im.ré ddu hiéu nhat dinh cla sdng ch€ ma di dugc mo ta trén day va
dudi day trong pham vi ctia sdng ché theo cdc phuong 4n riéng biét cling c6 thé
duoc k&t hop dé tao ra mot phuong 4n duy nhat. Nguoc lai, nhim cho ngén gon,
céc dau hiéu khic cia sdng ch€ ma da duoc mo ta .trong pham vi clia sdng ché theo
mot phuong 4n ciing c6 thé dugc két hgp dé tao ra nhitng su két hop giita cic dau
hiéu nay. Céc phuong 4n dugc xdc dinh & day 12 &€ mo t4 hoac t6t hon 13 dugc du
dinh dé minh hoa va khong gidi han pham vi cia sdng ché.

- Trir khi duge xac dinh theo céch khéc trong ban mo ta séng ché, viec dé cap
dén sd it cling bao gdm c4a s6 nhiéu.

- Khi duge sir dung trong ban mo ta, thuat ngi "cdc hop chit va/hoic céc
mudi cta ching” chi it nhit mot hop chat, it nhat mot mudi clia céc hop chét nay,
hoac hén hop cla ching. Vi du, cdc hgp chét c6 cong thite (I) va/hoac cic mudi
ctia chiing bao gom hop chét c¢6 cong thie (I); hai hgp chat c6 cong thic (I); mudi
cua hop chat c6 cong thite (I); hop chét ¢6 cong thitc (I) va mot hoic nhiu mudi
-ctia hgp chat c6 cong thitc (I); va hai hoac nhiéu mu6i cha hgp chét cé cong thic
). '

Trur khi dugc x4c dinh theo cich khéc, nguyén tir bat ky c6 céc héa tri chua
bdo hoa dugc dur dinh 1a c6 céc nguyén tir hydro di dé bdo hoa cdc héa tri nay.
Du6i day liét ké cac dinh nghia vé céc thuat ngit khac nhau ding dé mo ta

séng ché. C4c dinh nghia nay dugc dp dung cho cic thuat ngit khi chiing duoc st
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dung trong toan bo ban mé ta nay (trir khi cdc thuat ngit nay dugc gidi han theo
~ cdch khéc trong cdc tinh hudng cu thé) & dang riéng biét hoic & dang mot phan
ctia nhém rong hon. Cic dinh nghia néu ra & day dugc wu tién hon so véi cic dinh
- nghia dugc néu trong patent, don yéu cip patent va/hoac cong bd don yéu cdu cip
patent bat ky.
Trong toan bd ban mo ta nay, cdc nhém va céc phan tir th€ ca cdc nhém
- nay c6 thé dugc Iya chon bdi ngudi c6 hiéu biét trung binh trong linh vuc ndy dé
tao ra cdc goc va cdc hop chat bén.
Thuat ngt “dugc dung” dugc st dung trong ban mo ta dé chi céc hop chat,
nguyén liéu, ch€ phdm, va/hodc dang liéu ma, trong pham vi ddnh gid vé y t&, 1a
thich hop dé sl dung trong tiép xidc véi-cdc mé chia ngudi va dong vat ma khong
~ tao ra doc tinh, gy ra kich thich, phan tng di tng qua miic hodc van dé ciing nhu
bién chiing khéc, tuong tdng véi ty 1&.1¢i ich/nguy co hop 1.
Céc hop chat c6 cong thitc (I)c6 thé tao ra cdc mudi ciing ndm trong pham
vi clia sdng ché. Trir khi c6 chi din cu thé khic, viéc dé cap dén hop chiat theo
sang ch€ s& dugc hiéu 12 bao gdm viéc dé cap dén mot hoac nhidu mudi cha nd.
‘Thuét ngit "mudi” chi cdc mudi axit va/hodc bazo duge tao thanh bing cic axit va
céc 'bazo vo co va/hoac hitu co. Ngoai ra, thuit ngét "mudi” ¢ thé bao gédm céc ion
ludng tinh (cdc muoi noi), vi du, khi hop chat ¢6 cong thite (I) chita cd nhém bazo
-, nhu amin hodc nhéan pyridin hodc imidazol, va nhém axit, nhu axit carboxylic.
Céc mudi duge dung (tifc 13, sinh kha dung khong doc) 14 duge wu tién, nhu, vi du,
cdc mudi amin va kim loai ¢6 thé chdp nhan trong d6 cation khong gép phan dang
ké t6i doc tinh hoic hoat tinh sinh hoc clia mudi. Tuy nhién, cic mudi khéc cé thé
1a hitu ich, vi du, trong budc tdch hodc tinh ch& c6 thé dugc st dung trong qué
trinh diéu ché, va do vay, dugc dy liéu ndm trong pham vi clia sing ché. Cic mudi
ctia cdc hop chat c6 cong thic (I) c6 thé duoc tao ra, vi du, béi phén ting ctia hgp
chat c6 cong thitc (I) véi mot lugng axit hodc bazo, nhu véi mot duong luong,
trong moi trudng nhu moi trudng ma trong d6 mudi két tia hodc trong moi trudng
nudc truGe khi 1am kho lanh.
C4c mudi cong axit 1am vi du bao gém céc axetat (nhu cdc mudi dugc tao
‘thanh bang axit axetic hodc axit trihaloaxetic, vi du, axit trifloroaxetic), adipat,

alginat, ascorbat, aspartat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat,

-28-



22152

-camphorat, camphorulfonat, xyclopentanpropionat, diglucenat, dodexylsulfat,
etansulfonat, futmarat, glucoheptanoat, glyxerophosphat, hemisulfat, heptanoat,
hexanoat, hydroclorua (dugc tao ra tir axit clohydric), hydrobromua (duoc tao ra tir
hydro bromua), hydroiodua, maleat (dugc tao ra tir axit maleic), 2-
hydroxyetansulfonat, lactat, metansulfonat (dugc tao ra tir axit metansulfonic), 2-
naphtalensulfonat, nicotinat, nitrat, oxalat, pectinat, persulfat, 3-phenylpropionat,
phosphat, picrat, pivalat, propionat, salixilat, sucxinat, cic sulfat (nhu cic muéi
dugc tao ra tir axit sulphuric), cic sulfonat (nhu cdc mudi da néu), tartrat,
thioxyanat, c4c toluensulfonat nhu tosylat, undecanoat, va twong tu.

~ Céc mudi bazo 1am vi du bao gom mudi amoni, cdc mudi kim loai kiém
nhv cdc mudi natri, lithi, va kali; cdc mu6i kim loai kiém thé nhu c4dc mudi canxi
va magie; cdc mudi bai, kém, va nhém; cdc mudi véi cac céc bazo hitu co (vi du,
cdc amin hitu co) nhu céc trialkylamin nhu trietylamin, procain, dibenzylamin, N-
benzyl-B-phenetylamin, 1-ephenamin, N,N'-dibenzyletylen-diamin,
dehYdroabietylamin, N-etylpiperidin, benzylamin, dixyclohexylamin hoic cic

‘amin dugc dung tuong tu va cdc mudi v6i cdc axit amin nhu arginin, lysin va
twongtr. C4c nhém chifa nito kiém tinh c6 thé dugc tao bac bén bing céc tdc nhan
nhu céc halogenua alkyl thap (vi du, cic clorua, bromua va iodua clia metyl, etyl,
“propyl, va butyl), cc dialkyl sulfat (vi du, dimetyl, dietyl, dibutyl, va diamyl

“sulfat), cdc halogenua mach dai (vi du, c4c clorua, bromua va iodua cia dexyl,
lauryl, myristyl va stearyl), c4c aralkyl halogenua (vi du, benzyl va phenetyl
bromua), va cic chat tuong tu khac. Cic mudi dugce wru tién bao gom cdc mudi
monohydroclorua, hydrosulfat, metansulfonat, phosphat hoéc nitrat.

“Céc hop chét c6 cong thie (I) c6 thé duoc tao ra dudi dang cic chat rin vo
dinh hinh ho#c cdc chat rin két tinh. Qud trinh dong kho nhanh cé thé dugc s
dung d€ tao ra cdc hop chat cé cong thitc (I) duéi dang chét liéu rén.

Can phai hiéu 15 1a cdc solvat (vi du, c4c hydrat) clia cdc hop chat ¢6 cong
thic (I) cling nam trong pham vi cha séng ché. Thuat ngit "solvat" duoc ding dé
chi su k&t hop vat 1y clia hop chét c6 cong thitc (I) v6i mot hodc nhiéu phan tir
dung moi hitu co hodc vo co. Su két hop vat 1y nay bao gom lién két hydro. Trong
‘cdc truong hop nhét dinh, solvat s& c¢6 kha nang tach, vi du, khi mot hoic nhiéu

phan tir dung moi dugc két hgp trong mang tinh thé clia chat rin két tinh. Thuat
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ngit "solvat" bao gém ca céc solvat pha dung dich 14n solvat c6 thé tich dugc. Cic
solvat lJam vi du bao goém hydrat, etanolat, metanolat, isopropanolat, axetonitril
solvat, va etyl axetat solvat. Cac phuong phap solvat hda 1a da biét trong Iinh vuc
ky thuat nay.
Cic dang tién dugc chét khéc nhau 1a d3 dugc biét dén trong Iinh vuc ki
thuat nay va dugc mo ta trong cdc 4n phim:
a) Wermuth, C.G. et al.,, The Practice of Medicinal Chemistry, Chapter 31,
‘Academic Press (1996);
b) Bundgaard, H. ed., Design of Prodrugs, Elsevier (1985);
) Bundgaard, H., Chapter 5, “Design and Application of Prodrugs,” Krosgaard-
Larsen, P. et al., eds., A Textbook of Drug Design va Development, pp- 113-191,
" Harwood Academic Publishers (1991); va
- d) Testa, B. et al., Hydrolysis in Drug and Prodrug Metabolism, Wiley-VCH
(2003).

“ Ngoai ra, cdc hgp chat ¢6 cc‘)ﬂg thitc (I), sau khi duge tao ra, t6t hon 1a duogc
tich va tinh ché dé thu duge ché phdm chita mot lwong c6 trong luong tuong
du'o‘ng hoac 16n hon 99% trong lugng hop chat cé cong thic (I) (“gan nhu tinh
khiét”), sau d6 dugc sit dung hodc thiét 14p cong thitc nhu duge mo ta & day. Cic
| h(j‘p'che‘it c6 cong thic (I) “gan nhu tinh khiét” nay ciing dugc du liéu nhu mot
phén clia sing ché. |

“Hop chat bén” va “céu triic bén” dﬁ'cjc dl_I dinh d€ chi hop chét di ving

chic dé trai qué qud trinh tdch trong ching myc tinh khi€t hitu dung ra khéi hén
“hop phéﬁ ing, va tao ché& ph'aim tdc nhan diéu tri >bef:nh c6 hiéu qua. Sidng ché du
dinh bao gém céc hgp chat bén. _

Thuat nglt "lugng hitu hiéu tri liéu" chi mot lugng hop chat theo sdng ché
~ riéng biét hoac lugng két hop clia cic hop chat duoc yéu cdu bao ho hoic mot
luong hop chat theo sdng ché két hogp véi cac thanh phan hoat tinh khic ¢ hiéu
qua dé tac dong nhu mot chat chi van d6i véi S1P;, hodc c6 hiéu qua dé diéu tri
~ hodc phong céic trang thdi bénh tu mién dich \}é/hoac Viém, nhu da xo cing va

~ viém da kh6p dang thép.
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Nhu dugc sir dung trong ban mo ta nay, thuat ngit “diéu tri” bao gém viéc
di€u tri tinh trang bénh ly & dong vat ¢4 vi, cu thé 12 ngudi, va bao gém: (a) phong
tinh trang bénh 1y xudt hién & dong vat c6 vd, cu thé, khi dong vat ¢é vi ndy c6
kha nang bi méc tinh trang bénh 1y nhung con chua dugc chin dodn 13 bi mic
bénh; (b) ngan chan tinh trang bénh 1y, tdc 13, 1am dimg sy phét trién tinh trang
bénh ly; va/hodc (c) l1am thuyén gidm tinh trang bénh 1y, tic 13, khién cho tinh
trang bénh 1y thoi lui.

Céac hgp chit theo sdng ch€ dugc du dinh bao gém tét ca cdc chat dong vi
~ciia cdc nguyeén tlr xudt hién & cic hop chét ndy. Cac chat dong vi chita cdc nguyén
tlt nay c cung s6 luong nguyén tit nhung c6 chi s¢ khdi lugng khdc nhau. Thong
‘qua vi du chung va khong han ché€, cdc chdt dong vi ctia hydro bao gom doteri (D)
va triti (T). Cdc chét dong vi ciia cacbon bao gédm *C va “C. C4c hop chat danh
ddu déng vi theo sdng ché thong thuong c6 thé dugc bao ché bing cic ky thuat
thong thudng da biét d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc nay hoic
béng céc quy trinh tuong tu nhu cdc quy trmh du’oc mo td & day, str dung chat
phan u‘ng dénh dau dong vi tthh ho‘p thay cho chat phan u‘ng khong danh ddu

dugc sir dung theo cich khac )

_ Cac ho‘p chat c¢6 cong thur @ va/hoac cac mu01 dugc dung cta né cé thé
duoc dung theo cach bat ky y thlch hop voi tmh trang benh 1y cén diéu tri, thy thuoe
vao nhu cdu diéu tri dac hleu vi tri hoac luo‘ng ‘10‘p chat c6 cong thic (I) cin phan
phoi.

: Séng ché ciing dé cap t6i nhém céc dugc phdm chifa hop chat c6 cong thiic
(D) va/hodc cdc mudi '-du'cjc dung clia 116;"vévn'1©t hodc nhiéu chit mang va/hoic
chat pha lodng va/hodc chét phu gia khong doc, duge dung (& day dugc goi chung -
la “céc chat mang”) va, n€u mudn, con chifa thém cdc thanh phin hoat tinh kh4c.
Céac hop chat ¢6 cong thic (I) c6 thé dugc dung qua duong thich hop bt ky, t6t
hon & dang duge phdm thich hop vé6i dudng ding d6, va véi lidu luong hitu hiéu
trong diéu tri du dinh. Vi du, hop chat va ché phdm theo séng ché c6 thé dugc
diung Elua dudng miéng, dudng niém mac, hoic ngoai duong tiéu héa bao gém
duong trong mach méu, dudng tinh mach, dudng trong phlic mac, dudong dudi da,
duong trong co, va dudng trong xuong Gc trong cic ch€ phdm phan liéu don vi

chita cic nén mang, chét bd trg, va chat mang dugc dung. Vi du, nén mang dugc
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- phém c6 thé chita hén hgp clia manitol hoac lactoza va xenluloza vi tinh thé. Hén
hop c6 thé chita c4c thanh phan bd sung nhu chat 1am tron, vi du, magie stearat va
chat phan hiy nhu crospovidon. Hén hop nén mang c6 thé duoc trdm ddy vao vién
nang gelatin hoac dugc ép thanh vién nén. Vi du, dugc phdm c6 thé dugc ding &
dang liéu qua dudng miéng hoic truyén.

Dé dung qua dudng miéng, vi du, dugc phim c6 thé & dang vién nén, vién
nang, huyén phi, hoic dich 16ng. Dugc phdm t6t hon dwoc tao ra & dang don vi
phan li€u chita mot lugng hoat chat.cu thé. Vi du, dugc phdm c6 thé duoc tao ra &
dang vién nén hoic vién nang chita mot lugng hoat chit ndm trong khoang tir 0,1
dén 1000mg, t6t hon nam trong khoédng tir 0,25 dén 250mg, va t6t hon nita nim

“trong khoang tir 0,5 dén 100mg. Liéu lugng hang ngay thich hgp cho ngudi hoac
dong vat c6 vi khic c6 thé thay ddi nhiéu tiy thudc vao tinh trang bénh Iy ctia
bénh nhéan va céc yéu t§ khic, nhung c6 thé duge xdc dinh bang céch st dung cic

‘phuong phap thong thuong.

Vi du, dugc phdm bt ky dugc du dinh & day c6 thé dugc phan phéi qua
-duong miéng théng qua-cic ché phdm udng dugc chap nhan va thich hgp. Cic ch€ -

phdm uéng dugc néu 1am vi bao gém, nhung khong chi gi6i han &, vi du, vién nén,
vién hinh thoi, vién ngam, huyén phit nuéc va ddu, dang bot hodc hat phan tan

- duoc, nhil twong, vién nang cing va mém, Xy-ro, va dang cén ngot. Cic dugc

" phdm du dinh dé ding qua dudng miéng c6 thé dugc bio ché theo phuong phép

bt ky da biét trong Iinh vyc san xudt dugc phdm dy dinh dé ding qua dudng

miéng. DE tao ra ché phdm dugc dung, dugc phdm theo sing ché c6 thé chia it
nhét mot chat dugc chon tir chat 1am ngot, chét tao huong, chit tao mau, chat 1am
diu, chat chong oxy héa, va chat bao quan.

Vi du, vién nén c6 thé dugc bao ché bing cdch bd sung it nhit mot hop chat
c6 cong thiic (1) Vé/hoac it nh4t mot muoi dugc dung ctia né véi it nhat mot t4
dugc duge dung khéng doc thich hop trong san xuét vién nén. Cic td dugc 1am vi
du bao gém, nhung khong chi gidi han &, vi dy, chat pha loang tro, vi du nhu
canxi cacbonat, natri cacbonat, lactoza, canxi phosphat, va natri phosphat; cht tao
hat va chét phan hiy, vi du nhu xenluloza vi tinh thé, natri croscarmeloza, tinh bot
ngo, va axit alginic; chat k&t dinh, vi du nhu tinh bot, gelatin, polyvinyl-pyrolidon,

va acaxia; va chét lam tron, vi du nhu magie stearat, axit stearic, va bot talc. Ngoai
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ra, vién nén khong dugc boc ngoai hodc dugc boc ngoai bang cac k¥ thuat da biét
dé che dau vi khé chiu cha thudc c6 vi khé chiu, hodc dé 1am cham qu4 trinh phan
huy va hdp thu ctia hoat chét trong dudng da day-ruét, bang cach dé duy tri duoc
cac tac dung cua hoat chit trong thoi gian dai. Cic chét che d4u vi hoa tan duoc
trong nudc lam vi du bao goém, nhung khong chi giGi han &,
hydroxypropylmetylxenluloza va hydroxypropylxenluloza. Cac chat 1am kéo dai
thoi gian minh hoa, bao gébm, nhung khong bi giGi han bdi, etyl xenluloza va
xenluloza axetat butyrat.

Vi du, céc vién nang gelatin ciing c6 thé dugc bao ché bing cach két hop it
nhat mét hop chat ¢ cong thitc (I) va/hodc it nhat mot mudi cta né véi it nhat mot
.chdt pha lodng thé rédn tro, vi du nhu canxi cacbonat; canxi phosphat; vi kaolin.

Vi dy, vién nang gelatin mém c6 thé dugc bio ché bing cich két hop it
-nhét mot hgp chit cé cong thic (I) va/hoac it nhat mét mudi duoc dung ctia-né véi -
it nh&t mot chit mang hoa tan dugc trong nudc, vi du nhu polyetylen giycol; va it
-~ nhit mot moi truong dau, vi du nhu dau dau phung, parafin 16ng, va dau o-liu.
Huyén phii nudc c6 thé dugc bao ché, vi du, bing cdch tron két hop it nhat
mot hop chat c6 cong thitc (I) va/hoac it nhat mot mubi duoc dung cia nd vdi it
" nhat mét t4 duge thich hop trong san xuét huyén phit nuge. Cic té duoc thich hop
lam vi du trong san xuét huyén phit nuéc, bao gébm, nhung khéng chi gidi han &, vi
duy, chét tao huyén pha, vi du nhu natri cacboxymetylxenluloza, metylxenluloza, -
‘hydroxypropylmetylxenluloza, natri alginat, axit alginic, polyvinylpyrolidon, gom
‘tragacan, va gom acaxia; cdc chdt phan hily hodc tao 4m, vi du nhu phosphatit xuat
hién tu nhién, vi du, lexithin; cdc sdn phdm ngung tu cha alkylen oxit véi cic axit
béo, vi du nhu polyoxyetylen stearat; cdc san pharmn ngung tu clia etylen oxit véi
" céc rugu béo mach dai, vi du nhu heptadecaetylen-oxyxetanol; cic san phdm
ngung tu cla etylen oxit v4i cac este khong hoan toan dan xudt tir cic axit béo va
hexitol, vi du nhu polyoxyetylen sorbitol monooleat; va cdc san phdm ngung tu
cua etylen oxit v6i céc este khong hoan toan dan xuét tlr-céc axit béo va céc
hexitol anhydrit, vi du nhu polyetylen sorbitan monooleat. Huyén phit nuéc ciling
c6 ‘thé chia it nhat mot chat bdo quan, vi du nhu etyl va n-propyl p-

hydroxybenzoat; it nhat mot chat tao mau; it nhdt mot chat tao huong; va/hoic it
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nhét mot chit 1am ngot, bao gém nhung khong chi giéi han &, vi du, sucroza,
sacarin, va aspartam.
Vi du, cdc huyén phii ddu c6 thé dugc bao ché bang cich tao huyén phi it
nhit mot hop chat c6 cong thic (I) va/hoac it nhidt mot mudi duge dung cha né
trong dau thyc vat, vi du nhu ddu lac; ddu 6-liu; ddu vimg; va du dira; hoac trong
dau khodng, vi du nhu parafin 16ng. Huyén phi ddu ciing c6 thé chia it nhat mot
chét lam ddc, vi du nhu sép ong; parafin ran; va rugu xetyl. D€ tao ra huyén phit
dau chép nhan dugc, it nhat mot trong s6 cac chat 1am ngot da duge mo ta & trén,
- va/hogc it nhit mot chat tao huong c6 thé dugc b sung vao huyén phit ddu. Huyén
-phit ddu c6 thé chita thém it nhat mot chét bic quan, bao gém, nhung khong chi
-gi6i han &, vi du, chét chéng oxy héa, vi du nhu hydroxyanisol dugc butyl héa, va
~ alpha-tocopherol.
- -Vidy, bot va hat ¢ thé phan tén dugc c6 thé duge bao ché bing cich tron
~két hop it nhat mot hop chat cé cong thic (I) va/hodc it nhat mot mudi duoc dung

~cla né véi it nhat mot chat phan tdn va/hodc chat tao 4m; it nhat mot chét tao

* - huyén phd; va/hodc it nhat mot chat bio quan. Cic chét phan tin, chat tao 4m, va

* chét tao huyén phu thich hop nhu da duge mo t& & trén. Céc chét bio quan 1am vi

. du bao gém, nhung khong chi gi6i han &, vi du, cdc chat chong oxy héa, vi du,

axit ascorbic. Ngoai ra, bot va hat c6 thé phan tin dugc ciing c6 thé chita it nhat

- -mot td dugc, bao gém, nhung khong chi giGi haﬁ 6, vi dy, cdc chét 1am ngot; chat

- tao huong; va chat tao mau.

Vi du, nhil twong chita it nhat mot hop chét c6 cong thitc (I) va/hoic it nhat
mot mudi dugc dung cla né c6 thé duge bao ché & dang nhii twong ddu trong
nudc. Pha dau cia cdc nhil twong chita hgp chét ¢6 cong thitc (I) va/hoac it nhat
mot mudi duge dung cia né c6 thé duge céu thanh tir cdc thanh phan di biét theo
cich da biét. Pha ddu c6 thé dugc cung cdp, nhung khong chi gi6i han &, vi du, bodi
~dau thyc vat, vi du nhu ddu 6-liu va déu lac; ddu khodng, vi du nhu parafin 16ng;
va cdc hén hop clia chiing. Trong khi pha c6 thé bao gém duy nhét mot chat nhi
héa, pha c6 thé bao gom hén hgp cta it nhat mot chét nhii héa véi chat béo hodc
déau hodc v6i ca chét béo va ddu. Chét nhii héa thich hgp bao gém, nhung khong

* chi giéi han &, vi du, phosphatit xuét hién tu nhién, vi du, lexithin dau tvong; cic

este hodc este khc‘)ng hoan toan din xuat tir c4c axit béo va cac hexitol anhydrit, vi

-34-



22152

du nhu sorbitan monooleat; va céc san phdm ngung tu cha cic este khong hoan
toan véi etylen oxit, vi du nhu polyoxyetylen sorbitan monooleat. Tt hon chat
nhii héa wa nuéc duge bao géom clng v6i chét nhi héa va m& ma chiing hoat dong
nhu mot chét 6n dinh. Tét hon cling bao gdm cd ddu va md. (C4c) chat nhii héa
cing v6i hoac khong cung véi (cac) chét én dinh céu thanh sdp duogc goi 1a sap
~ nhii héa, va sdp cung véi dau va md cdu thanh loai m& dugc goi 1a nén md nhii héa
'dé tao ra pha phan tdn dang dau cla cdc ché phdm kem boi. Nhii tuong ciing c6
thé chita chat 1am ngot, chét tao huong, chat bdo quan, vi/hoic chét chéng oxy
" 'héa. C4c chét 1am dn dinh chat nhil héa va nhil twong thich hop dé sir dung trong
ch€ phidm theo sdng ch& bao gdm Tween 60, Span 80, ruou xetostearyl, rucu
myristyl, glyxeryl monostearat, natri lauryl sulfat, glyxery! distearat riéng biét
hodc cung véi sép, hodc cdc nguyén liéu khdc da biét trong Itnh vuc ky thuat nay.

Vi du, hop chat cé cong thitc (I) va/hoac it nhat mot mudi duge dung cla
n6 cling c6 thé duge phan phdi theo dudng tinh mach, dudng dudi da, vi/hoac
dudng trong cc thong qua dang duge dung va dang tiém thich hop bat ky. Dang
tiém lam vi du bao gém, nhung khéng chi giéi han &, vi du, dung dich dang nuéc
vO trung chita chat mang va dung moi duge dung, vi du nhu nudc, dung dich
Ringer, va dung dich natri clorua dang truong; vi nhil trong ddu trong nudc vo
tring; va huyén phti dang nudc hodc dang diu.

Ché€ pham dé dung ngoai dudng tieu hod cé thé & dang dung dich hoic
huyén phi tiém vo tring, ding truong dang nuéc hoic khong & dang nudc. Cic
dung dich va huyén phi nay c6 thé dugc bao ché tir bot hodc hat vo tring bing
cdch st dung mot hodc nhiéu chét mang hodc chét pha lodng da néu dé sir dung
trong ch€ phdm dé ding qua dudng miéng hodc bing céch st dung cic chat phan
tdn hodc chét tao 4m va chat tao huyén phu thich hop khdc. Cic hop chét c6 thé
dugc hoa tan trong nudc, polyetylen glycol, propylen glycol, etanol, dau ngo, ddu
" hat bong, dau dau phung, ddu vimg, rugu benzylic, natri clorua, gobm tragacan,
va/hodc cdc dung dich dém khac. C4c chat b trg va céc phuong phép ding khic
12 13 rang va da dugc biét dén rong rii trong linh vuc duge phdm. Hoat chét cling
c6 thé duge ding theo dudng tiém & dang ché phdm clng véi cdc chit mang thich

hgp bao gébm nudc muodi, dextroza, hodc nude, hodc ciing véi xyclodextrin (tic 13,
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-CAPTISOL#), dung dich hoa tan dong dung méi (tdc 13, propylen glycol) hoic
dung dich hoa tan mixen (tic 1a, Tween 80).

Ché€ phdm tiém vo tring ciling c6 thé 1a dung dich hoac huyén phi tiém vo
tring trong chét pha lodng hoac dung moi khong doc c6 thé dung ngoai dudng
tiéu hod, vi du 1a dung dich trong 1,3-butanediol. Trong s6 cdc chit mang va dung
" moi dugc dung, c6 thé stt dung nuéc, dung dich Ringer, va dung dich natri clorua
dang truong. Ngodi ra, cdc loai ddu khong bay hoi vo.-tring duge sir dung thong
thudng 1am dung moi hoac moi trudong huyén phi. D6i v6i muc dich nay, diu
~ khong bay hoi thich hop bat ky c6 thé dugc sir dung, bao gém cdc mono- hoic
diglyxerit téng hop. Ngoai ra, cdc axit béo nhu axit oleic cling dugc dling trong
bao ché céc ché phdm tiem.

Vi duy, vi nhil tuong dang tiém d4u trong nuéc vo trang cé thé dugc bio ché
bang cdch 1) hoa tan it nhat mot hgp chat c6 cong thite (I) & pha ddu, vi du nhu
hén hgp chia ddu ddu twong va lexithin; 2) két hop -hop:chat c6 cong thiic (I) chita
- pha ddu v6i hén hop nuée va glyxerol; va 3) x&t 1§ hén hgp dé tao ra vi nhii trong.

" Huyén phit dang nuéc hodc dang ddu vo trang c6:thé duge bao ché theo cic
phuong phép da biét trong linh vuc k¥ thuat nay. Vi du, dung dich dang nudc hoic
huyén phit vo tring c6 thé dugc bao ché€ bing chit pha loing hoic dung moi
khéng doc dung dugc ngoai dudng tiéu hod, vi du nhu 1,3-butanediol; va huyén
phil dang dau vo tring c6 thé duoc bao ché bang moi trudng dung moi hoic mai
truong huyén phii vo tring, khong doc tinh, c¢6 thé chap nhan duoc, vi du nhu céc
dau khong bay hoi vo tring, vi du, cdc mono- hodc diglyxerit tdng hop; va cic axit
béo, vi du nhu axit oleic.

Céc nén mang, chét b trg va chdt mang dugc dung ma cé thé duoc diing
trong cdc dugc phim theo séng ché bao gébm, nhung khong chi giéi han &, chét
trao ddi ion, alumin, nhom stearat, lexithin, hé phéan phoi thudc tu nhii tuong héa
(self-emulsifying drug delivery system-SEDDS) nhu d-alpha-tocopherol
polyetylenglycol 1000 suxinat, cdc chat hoat dién sir dung trong cac dang liéu
dugc phdm nhu Tweens, ddu thiu ddu polyetoxy héa nhu chit hoat dong bé miit
- CREMOPHOR® (BASF), hoac cic chat nén phan phéi polyme twong tu khéc, cic
protein huyét thanh, nhu albumin huyét thanh ngudi, cdc chit dém nhu phosphat,

glyxin, axit sorbic, kali sorbat, cdc hén hgp glyxerit.timg phan cla céc axit béo
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thuc vat bao hoa, nuéc, mudi hodc cac chat dién phan, nhu protamin sulfat, dinatri
hydro phosphat, kali hydro phosphat, natri clorua, cic mu6i kém, keo silic oxit,
magie trisilicat, polyvinyl pyrolidon, cdc chét dua vao xenluloza, polyetylen
glycol, natri cacboxymetylxenluloza, polyacrylat, cic loai sdp, cdc polyme khoi
“polyetylen-polyoxypropylen, polyetylen glycel va m& long ciru. Cc xyclodextrin

nhu alpha-, beta-, va gama-xyclodextrin, hodc cdc dan xuét cai bié€n bing phuong

- phdp héa hoc nhu hydroxyalkylxyclodextrin, bao gém 2- va 3-hydroxypropyl-

xyclodextrin, hoac cdc din xuat hoa tan khéc ciing c¢6 thé dugc sir dung mot cach
thuén 1gi dé tang cudng kha nang phan ph6i cic hop chat ¢6 cong thitc nhu 43 mo
' t4 trong ban mo ta.

Céc hop chit c6 hoat tinh dugc 1y theo séng ché c6 thé duge xit 1y theo cic
phuong phdp duge 1y thong thudng dé sdn xust thuse ding cho bénh nhan, bao
gbm ca ngudi va cic dong vat ¢6 vi khic. Dugc phdm c6 thé duoc tign hanh céc
thao tdc dugc 1y thong thudng nhu vo tring va/hodc c6 thé chita cic chat b trg
thong thudng, nhu chédt bdo quén, chat én dinh, chat tao 4m, chat nhii héa, chat
dém v.v.. Vién nén va vién trdn c6 thé dugc bao ché thém bing cic chit boc tan
trong rudt. Cdc ché€ phdm nay ciling c6 thé chita cic chét bd tro, nhu chat tao 4m,
- tao ngot, tao vi, va chit tao huong thom.

Luong ctia hop chit duge sir dung va phéc d6 liéu luong trong diéu tri finh

“trang bénh 1y v6i hop chét va/hodc ché phdm theo sing ché tiy thudc vio nhidu -

yéu 0, bao gbm tudi, thé trong, gi6i tinh, tinh trang bénh 1y clia d6i tuong, loai
bénh, mic d¢ tram trong cla bénh, dudng diing va s6 1an ding, va hop cht cu thé
dugc st dung. Do d6, phic d6 liéu lugng c6 thé thay d6i rong, nhung thong
* thudng c6 thé dugc x4c dinh bing céch sl dung cdc phuong phép tiéu chudn. Lidu
" lugng hang ngay nam trong khoang tir 0,001 dén 100mg/kg thé trong, t5t hon nim
-trong khodng tir 0,0025 dén 50mg/kg thé trong va t6t nhét nim trong khoang tit
0,005 dén 10mg/kg thé trong, c6 thé 1a thich hgp. Liéu lugng hang ngiy cé thé
dugc chia ra thanh tir mot dén 14n mdi ngay.
Dai v6i cac muc dich diéu tri, cdc hgp chét hoat tinh theo sidng ché thong
- thudng dugc két hop v6i mot hodc nhiéu chat bé trg thich hop véi duong ding
dugc chi dinh. Néu diing qua dudng miéng, cdc hop chat c6 thé dugc két hop véi

lactoza, sucroza, bot tinh bot, cic este xenluloza ctia axit alkanoic, céc alkyl este
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xenluloza, bot talc, axit stearic, magie stearat, magie oxit, cic mudi natri va canxi
cia axit phosphoric va axit sulfuric, gelatin, goém acaxia, natri alginat,
polyvinylpyrolidon, va/hoac ruou polyvinylic, va sau d6, dugc tao thanh vién nén
hogc vién nang d€ sir dung thong thudng. Vién nang hoic vién nén nay c6 thé &
dang giai phéng c6 kiém sodt dugc cung cdp & dang phan tdn hop chét hoat tinh
trong hydroxypropylmetyl xenluloza.

Dugc phdm theo sdng ché chita hgp chiét c6 cong thitc (I) vi/hoic it nhat

mot mudi duge dung cia né, hoac tién chét cta hop chét ndy, va thy ¥ bao gém

tac nhan bd sung dugc chon ti nén mang, chét bé trg, va chil mang duogc dung.

Céc ch€ phdm Iya chon theo sdng ché chita hgp chét c6 cong thitc (I) theo séng

~ché, hoac tién dugc chat cia nd, va nén mang, chit bd trg, hodc chit mang dugc

dung.

“Viéc dp dung

Hé théng mién dich & ngudi da ti€n héa dé béo vé co thé chong lai cac vi

sinh vat, virut, va cdc vat ky sinh c6 thé gay ra nhiém tring, bénh hoic tir vong.

- Céc co ch€ diéu tiét phiic hgp ddm bao cho viéc cdc thanh phin t€ bao khac nhau

ctia h¢ thong mién dich nham dich 1a céc chét hodc cédc sinh vat ngoai lai, dong

thoi khong 1am t6n thuong ddng ké hodc vinh vién cho c4 thé. Mac dii cdc su kién

“khoi phdt vin chua dugc hiéu 15 tai thdi diém ndy, song & cic giai doan bénh tu

mién dich thi hé théng mién dich déu nhdm muc tiéu 12 céc phén ng viém huéng

dich céc co quan & cdc c4 thé bi tic dong. Cic bénh tu mién dich khac nhau

‘thudng duoc dac ta boi cdc mo hoidc co quan dich khoi ddu hodc chiém uu thé bi

~ tdc dong; nhu khép néi trong trudng hop viém da khdp dang thdp, tuyén gidp

trong truong hop viém tuyén gidp Hashimoto, hé than kinh trung wong trong

truong hop da xo cing, tuy trong truong hop déi thdo duong typ 1, va ruot trong
truong hop viém dudng rudt. Do vay, di€u d4 nhén théy 14 c4c tdc nhan tri liéu c6
tdc dong t6i hé thong mién dich hoac céc loai t& bao nhat dinh cha hé théng mién
dich (nhu céc lympho bao B, va cic lympho bao T, cic t€ bao T) c6 thé ¢ ich
trong nhiéu bénh ty mién dich. o |

bi€u da dugc thira nhén trong linh vuc k§ thuat nay, bao gém cic trich din

da néu trong ban mo ta, 1a cc thu thé S1P 1a nhitng dich c6 hiéu luc cho nhiéu ing
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dung tri liéu khic nhau, bao gém cédc bénh tu mién dich. Céc thu thé S1P tao nén
nhitng dich thudc hiéu luc, do cac thu thé riéng biét déu c6 ca hai dac tinh dac thi
'mo l4n dac thu ddp ing. Tinh dic thd mo ca céc thu thé SIP 13 quan trong, do su
phat trién clia mot chét chll van hodc chat d6i khdng c6 tinh chon loc d6i v6i mot
thu thé khu biét dép tng t&€ bao d6i v6i cdc mo chita thu thé ndy, han ché cic tic
dung phu khong mong muén. Tinh dic thu ddp tng cha cic thu thé S1P cling quan
trong do n6 cho phép phat trién cic chat chll van hoic céc chét doi khang 1am khoi
phét hodc tc ch€ céc ddp tng t€ bao nhét dinh ma khong c6 tdc dong t6i cac qua
trinh khéc. Do d6, cic hgp chét c6 tdc dong t6i mot s6 thanh vién chia nhém thu
thé S1P déng thdi it hodc khong c6 tdc dong téi cic thanh vién con lai 13 dwogc
mong mudn va dugc ky vong dé tao ra tdc dung diéu tri cling véi mot profin tic
dung phu dugc cai thién (tifc 13, loai trir hoic gidm thi€u céc tdc dung phu khong
mong mudn).
Khi dugc sir dung trong ban mé ta, thuat ngit "chét chl van" lién quan té6i
S1P, ding d€ chi mot chat gy ra céc téc dung duge 1y nhu 1am gidm kha nang van
-dong cla céc t&€ bao T, lam giam sy dich chuyén ctia cdc t&€ bao T, hodc 1am giam
~ su-dira cia cidc t€ bao T tir cdc cdc mo bach huyét. (Rosen et al., Trends in
- Immunology, 28:102 (2007)).

'Nho ¢6 hoat tinh S1P; 1am cdc chat cht: van, nén cdc hop chat theo sang ché
~ s& 1a c4c chét diéu hoa mién dich hitu ich cho viéc diéu tri hodc phong cdc bénh
viém ty mién hodc mén tinh. Cic hop chét theo sang ché 1a hitu ich dé ich ché hé
thong mién dich trong trudng hop su suy giam mién dich theo kiéu timg bac, nhu
trong tiy xuong, dao thai co quan hoic vat cdy ghép, cdc bénh viem tu mién va
“man tinh, bao gom luput ban dé hé théng, viém da khép dang thép, d4i thio dudng
~typ 1, viém dudng rudt, xo gan mat, viém mang bd dao, da xo cing, bénh Crohn,
viém loét dai trang, bong nuéc dang pemphigut, bénh sacoit, bénh vdy nén, suy

- thodi co tr mién, u hat Wegener, bénh vay c4, bénh méat Graves, va bénh hen.

Cu thé hon 13, céc hop chat theo sdng ché 12 hitu ich dé diéu tri hoac phong
- bénh hodc réi loan dugc chon tir nhém goém: cdy ghép co quan hodc mo, manh
ghép chong lai mo vat chi do viéc cdy ghép, cac hoi ching ty mién dich bao gém
viém da khép dang thap, bénh khép tu phét thi€u nién, luput ban d6 hé thong,

luput ban d6 du6i da (luput ban d6 dang dia, luput ban d6 ban c4p) va luput viém
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than, viém tuyén gidp Hashimoto, da xo ciing, nhugc co, ddi thdo dudng typ 1,
viém mang bd dao, viém mang bé dao sau, viém nio di tng, viém cdu than, céc
“bénh ty mién sau truyén nhi€ém bao gém s6t thap khép va viém ciu than hau
nhiém, cdc bénh viém da va tang sinh quéd miic, bénh vay nén, viém khép vay nén,
viém da di Wng, viém da ti€p xic, viém da dang cham, viém da da diu, liken
phéng, pemphigut, bong nuéc dang pemphigut, bénh thudng bi béng nudc, bénh
may day, phl mach, viém mach bao gém viém mach c6 lién quan t6i ANCA, viém
dong mach t&€ bao khong 16, viém dong mach Takayasu, viém da vi dong mach,
viém mach hé¢ thin kinh trung wong, hoi ching Churg-Strauss, va viém mach thap
khdp, ban do, bénh bach cdu wa eosin & da, mun tring c4, rung téc ting ving, két
‘gi4c mac, viém két mac xuin, viém mang bd dao lién quan dén bénh Behcet, viem
gidc mac, viém gidc mac herpe, gidc mac hinh nén, loan duéng biéu mo gisc mac,
seo gidc mac, pemphigut mét, loét Mooren, viém cling mac, bénh mét Graves, hoi
ching Vogt-Koyanagi-Harada, bénh sacoit, di ting phén hoa, bénh dudng ho hap
~ thc nghén c6 thé ddo ngugc, hen ph& quin, hen suyén di tng, hen noi tai, hen
ngoai lai, hen suyén bui; hen man tinh hodc Jau ndm, hen suyén muon va sy ting
phan tng duong khi dao, viém phé& quan, viém loét da day, tén thuong mach miu
do thi€u méu cuc b0 va chimg huyét khoi, bénh dudng rudt thi€u miu cuc bo,
viém duong rudt, viém rudt hoai tilr, cdc ton thwong dudng rudt lien quan dén bong
nhiét, bénh coeliac, viém niém mac trygc trang, viém da day rudt tang bach ciu va
eosin, bénh t&€ bao mast, bénh Crohn, viém-loét dai trang, nhitc nira ddu, viém miii,
ndm eczema, viém than k&, hoi chiing Goodpasture, hoi ching tan huyét, bénh
than do tiéu dudng, suy da co, hoi chimg Guillain-Bare, bénh Meniere, bénh da
day than kinh, bénh da than kinh, bénh viém moét day than kinh, bénh ré than kinh,
cuong gidp, bénh Basedow, bit san hong cau tinh khiét, thi€u mau b4t san, thiéu
méu san sinh, ban xuit huyét gidm tiéu ciu ty phat, thi€u m4u tan méu tw mién,
giam bach ciu, thi€u mdu 4c tinh, thi€u mau cdu khong 16, gidm héng ciu, chiing
loang xuong, bénh sacoit, phdi X0, viem phdi k& tu phét, viem bi co, bénh vay nén
- vulgaris, bénh da vdy c4, nhay cam di tng 4nh sdng, u bach huyét t&€ bao T duéi
da, bénh x0 cing dong mach, bénh xo vita dong mach, hoi ching viém dong
mach, viém dong mach hinh nit, viém co tim, xo cing bi, u hat Wegener, hoi

ching Sjogren, béo phi, ton thuong thé co bach céu 4i toan, cc tén thuong nuéu,
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‘bénh nha chu, xuong 6 ring, bénh substantia ossea dentis, viém céu thén, bénh héi
~ kiéu nit hodc bénh rung téc bdi viéc ngan nglra rung téc hodc 1am moc téc va/hoic
thic ddy moc téc va phat trién téc, ching loan dudng co, hoi chitng pyoderna va
Sezary, bénh Addison, chin thuong thi€u mdu cuc bo-tdi tudi mau clia cdc co quan
- xay ra sau khi bao quan, cdy ghép hoac thi€u mau cuc bo, s6c noi doc t6, viem dai
“trang gid mac, viém dai trang do thu6c hoic chi€u xa, suy than c4p do thi€u méu
‘cyc bo, suy than man tinh, bénh tocino do oxy phéi hodc thudc, ung thu phéi, khi
thiing phéi, duc thhy tinh thé, ching nhiém sit, viém véng mac sic t5, thodi hod
diém vang do tuéi gia, seo vitreal, gidc mac béng kiém, viém da héng ban da
dang, viém da ballous IgA tuyén tinh va viém da xi mang, viém nudu, viém nha
chu, nhiém tring huyét, viém tuy, cdc bénh do 6 nhiém moi trudng, tudi gia, ung
- thu; di can ctia ung thu biéu mo va ching gidm khi dp, bénh do sy gidi phéng
histamin hoac leukotrien-C,, bénh Behcet, viém gan tu mién, X0 gan mat tién phat,
- x0 viem dudng mat, ung thu gan riéng phén, hoai tir gan cap tinh, hoai tir do doc

t0, viém gan siéu vi, s6c, hodc thi€u oxy, viém gan virut B, viém gan khong virut
~A/B,x0 gan, X0 gan do rugu, suy gan, suy gan t6i cdp, suy gan khdi phat mudn,

suy gan "cap trén man tinh"; tang kich c& do héa tri liéu, nhiém cytomegalovirut,
- nhiém HCMV, AIDS, ung thu, mat trf nhé do tudi gia, chan thuong, ching dau
than kinh, nhiém trang mén tinh, gidm luong tiéu cdu, bénh than IgA, viém ciu
than tang sinh t€ bao giang mach, bénh lién quan t6i IgG4, viém cot séng dinh
khép, va viém da sun tdi phat. Bénh khép tu phat thi€u nién bao gdbm bénh khdp tu
phét thi€u nién thé it khép khoi phat, bénh khép tu phat thi€u nién da khép khoi
phét, bénh khép tu phat thi€u nién hé thong khdi phdt, viem khdp vay nén thiu
- nién, va bénh khép tu phat thi€u nién nhiéu bam tan.

Sang ché ciing mo ta phuong phép diéu tri cdc bénh ty mién va/hoic viem,
bao gém viéc cho dong vat c6 vi cin diéu tri diing it nhét mot hgp chét ¢6 cong
thitc (I) hoac mudi du'qé dung ctia né. Mot phuong an khac ctia sang ché 1a dé xuat
céc hop chit c6 cong thite (I) hodc cdc mudi duoc dung clia nd, dé tri liéu diéu tri
cdc bénh tu mién va/hodc viém. Theo mot phuong 4n khéc, sdng ché dé xudt céc
hop chét c6 cong thic (I) hodc cdc mudi- duge dung clia né, dé ding cho viéc bio
- ché& thudc diing dé€ diéu tri hodc phong céc bénh tu mién va/hoic viem. Luong hitu

“hiéu tri liéu c6 thé duge st dung trong cic phuong 4n nay. T6t hon 13, theo cac
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phuong 4n nay, cic bénh tu mién va viém dugc chon trong s6 da xo ciing, viém da
khép dang thap, viém dudng rudt (bao gébm bénh Crohn va viém loét dai trang),
bénh vay nén, va & dang tic nhan dé ngan nglra sy dao thai cdc co quan cdy ghép.
- Phuong phép dugc mo ta theo sidng ch&€ bao gém viéc cung cép lugng hitu hiéu tri
liéu ctia hop chét c6 cong thirc (I) hodc mudi duoc dung ctia né.
Theo céch khac, phuong phép di€u tri bénh mach mau dugc mé ta bao gém
viéc cho dong vat c6 vii can di€u tri ding it nhat mot hop chét cé cong thite (I)
hodc mudi duge dung ctia né. Theo mot phuong dn cha sédng ché 13 dé xuit cac
" hop chit c6 cong thie (I) hodc cdc mudi dugc dung cta né, dé tri liu diéu tri
‘bénh mach mdu. Theo mot phuong dn khdc, sdng ch&€ dé xudt cac hgp chit co
~cong thitc (I) hoac cdc mudi dugc dung clia né, dé-ding cho viéc bao ché thudc
- @€ diéu tri bénh mach méu. Luong hitu hiéu trj liéu ¢6 thé duge sit dung trong céc
phuong 4n nay. Tot hon 13, trong cac phuong 4n ndy, bénh mach mau duge chon
trong s6-bénh xo vita dong mach va chan thuong tai tu6i mau thi€u mau cuc bo.

-~ 'Theo céch khic, phuong phép diéu tri viém dudng rudt dugc mo ti bao
- gém viéc cho dong vat ¢ vii can diéu tri dung it nhat mot hop chét c6 cong thitc
- (D hodc muéi dugc dung ciia né. Theo mot phwong 4n khéc cha sing ché 1a dé
xudt cc hop chét Cong thic (I) hodc cdc mudi dugc dung cia né, dé tri lieu diéu
- tri viém duong rudt. Theo mot phuwong dn khéc, sdng ché dé xuét cac hop chat ¢
cong thitc (I) hoac cdc mudi dugce dung cia nd, dé ding cho viéc bao ché thude
~ dé diéu tri viém dudng rudt. Lugng hitu hiéu tri liéu c6 thé duge sit dung trong cac
phuong 4n nay. T6t hon 13, trong céc phuong 4n ndy, viém dudng rudt dugce chon
- trong $6 bénh Crohn, viém loét dai trang, viém dai trang collagen, viém dai trang
lympho bao, viém dai trang thi€u méu cuc bo, dong viém dai trang, bénh Behcet,
va viém dai trang khong xac dinh.

- Theo cich khic, phuong phdp diéu tri luput duge mo td bao géom viéc cho
dong vat c6 vii can di€u tri ding it nhat mot hop chét ¢ cong thitc (I) hoac mu6i
duoc dung ctia né. Theo mot phuong 4n khdc cla sédng ché 1a dé xuét c4c hop chit
Cong thic (I) hodc cdc mudi dugc dung clia n6, d€ tri liéu diéu tri luput. Theo
mot phuong 4n khéc, sdng ch€ dé xudt cdc hop chat ¢6 cong thitc (I) hoac cic
- mu6i dugc dung clia né, dé diing cho viéc bao ché thudc dé diéu tri luput. Luong

~ hitu hiéu tri liéu c6 thé dugc sir dung trong c4c phuong 4n nay. Luput bao gbm
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luput ban dé hé théng, luput ban d6 duéi da, luput ban d6 dang dia, luput ban d6
bén cap va luput viém than.

Theo c4ch khéc, phuong phép di€u tri da xo cing dugc mo ta bao gom viéc
cho dong vat c6 vi cin diéu tri ding it nhat mot hgp chét c6 cong thic (I) hoac
muodi dugc dung cha né. Theo mot phuong 4n khdc clia sdng ché 1a dé xuit cic
hop chét Cong thic (I) hodc cic mudi dugc dung ca né, dé tri lidu diéu tri da xo
cing. Theo mot phuong 4n khac, sdng ché dé xudt cdc hgp chit c¢6 cong thic (I)
hodc cdc mud6i duge dung cia n6, @€ ding cho viéc bao ché thusc dé diéu tri da
x0 ciing. Luong hitu hiéu tr liéu c6 thé dugc st dung trong cdc phuong 4n nay.

- T6t hon 13, trong céc phuong 4n nay, da xo cling bao gobm da xo cing thuyén giam
tai phat, da xo ciing tién trién so cdp, da xo cing tién trién thit c4p, va da xo ciing
t4i phat trién. -

Cac phuong phdp di€u trj c4c tinh trang bénh 1y 1y lién quan t6i S1P; c6 thé

-bao gbém viéc diing cdc hop chat c6 cong thite (I) mot minh hodc két hop véi nhau.
va/hodc céc tdc nhan tri lieu thich hop khic thudng ding dé diéu tri cho céc tinh
~trang bénh 1y 1y nhu vay. Do do, thuét ngt "lrgng hitu hiéu tri liéu" ciing duoc du
liéu d€ bao gém lugng két hop cia cdc hop chit theo sdng ché cé hiu qua dé tic
dong 1am chat chl van & thu thé S1P,. Tét hon, néu sy két hop ciia cdc hop chat 13
" su két hop hiép dong. Su hiép dong, nhu duge mo t3, vi du, bdi Chou et al., Adv.
“Enzym Regul., 22:27-55 (1984), xay ra tic dung cla c4c hop chat khi duoc dung -
két hop 12 16n hon tic dung cong hop clia céc hop chat nay khi dugc dung mot
minh du6i dang tdc nhan don. Né6i chung, tic dung hiép dong dugc thé hién mot
‘cdch 10 rét nhét & cic nong d6 dudi mic t6i uu cla céc hgp chat nay. Tic dung
~ hiép dong c6 thé 1a lién quan t6i doc tinh t€ bao thip, hiéu qua cao, hoic mot s6
tdc dung c6 1¢i khac ctia hén hop khi dugc so sdnh véi cdc thanh phdn riéng 18.

Vi du v€ cdc tdc nhan trj liéu khdc nhu vay bao gém c4c corticoxteroit hoac
glucocorticoit nhu dexametason, metylprednisolon, prednisolon, va prednison; cic
chat &c ché PDE4 nhu rolipram, cilomilast, roflumilast, va oglemilast; cdc thudc
khéng viém tc ché xytokin (CSAID) va céc chat dc ché p38 kinaza, 4-duogc thé
imidazo [1,2-A]quinoxalin di dugc mo ta trong Patent My s6 4,200,750; céc
khéng thé hodc céc protein dung hgp nhim dich cdc phan tir bé mit t& bao nhu
CD2, CD3, CD4, CD8, CD20 nhu RITUXAN®, CD25, CD30, CD40, CD69,
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CD80 (B7.1), CD86 (B7.2), CD90, CTLA, vi du, abatacept (ORENCIA®),
belatacept, hodc cic phdi tir ciia chiing bao gobm CD154 (GP39, hoac CD40L); cic
khéng thé cla, céc protein dung hop, hoac cic thu thé tan ciia xytokin & ngudi
hodac céc yéu t0 tang trudéng, vi du, TNF nhu, infliximab (REMICADE®),
etanercept (Embrel), adalimumab (HUMIRA®), LT, II-1 nhu anakinra
(KINERET®) (chét d6i khang thy thé IL-1), IL-2, IL-4, IL-5, 11-6, nhu CNTO 328
(khdng thé khéng-E-6 thé kham), 11-7, 1-8, 1I-12, 1I-15, 11-16, 11-17, 1-21, 11-23
nhu Ustekinumab (khdng thé don dong khang-1L-12/23 & nguoi), va interferon
nhu i_nterferon beta la (AVONEX®, | REBIF@), interferon beta 1b
(BETASERON@); cdc chat d6i khang thu thé integrin nhu TYSABRI®; cAc tic
nhan polyme nhu gl.atirarﬁer axetat (COPAXONE®); 'suifasalazin, mesalamin,
- hydroxycloquin, thu6c khdng viém khong xteroit (NSAID) nhu céc salixilat bao
- gOm aspirin, salsalat, va magie salixilét, va cac non-_salixilat nhu, ibuprofen,
naproxen, meloxicam, celecoxib va rofecoxib; cdc tic nhan khing virut nhu
-abacavir; cdc tidc nhan chong tang sinh . nhu ‘methotrexat, mercaptopurin,
leflunomit, xyclosporin, mycophenololat, FK506 (tacrolimus, PROGRAFd); cac
thudc gay doc t€ bao nhu azathioprin va xyclophosphamit; céc chét dc ché chuyén
Vi nhan, nhu?-deoxyspergualin (DSG); céc san phdm chia vang nhu auronofin;
penicllamin, va rapamyxin (sirolimus hodc RAPAMUNE®) hoac c4c din xuét clia
~chiing. o
Céc tdc nhan tri liéu néu trén, khi duoc sir dung két hop véi céc hop chat
théo séng ché, c6 thé dugc sl dung, vi du, véi lugng duge chi dinh trong &n phdm:
Physician’ Desk Reference (PDR) hoic néu khong c6 thé dugc quyét dinh bdi
chuyén gia trung binh trong linh vuc nay. Véi cac phuong phdp theo sdng ché, cic
tdc nhan tri liéu khic nhu vay c6 thé dugc cap trude khi, dong thdi véi, hoac sau

khi cép céc hop chit theo sdng ché.

Vi du thuc hién sang ché
Séng ch€ dugc mo6 ta thém trong céc vi du sau. Can phai hiéu ring, cic vi
du dugc dua ra chi nham muc dich minh hoa. Tix phan mo6 ta trén day va cic vi du,

- ngudi c6 hiéu biét trung binh trong linh vyc ndy c6 thé x4c dinh dugc cic ddu hicu
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chil y&u cla sdng ché, c6 thé thuc hién mot s6 thay ddi va cai bién dé 1am cho
sdng ché thich tng v6i cac sir dung va diéu kién khdc ma vin khong chéch khoi
pham vi bdo ho clia sdng ch&. Két qua, sang ché khong chi gidi han & c4c vi du

minh hoa dudi day, ma ding hon 1a duge xéc dinh boi cdc yéu cdu bao ho.

Céc chit viét tat

Ac axetyl
anhyd. khan
aq. nudc
Bn benzyl
Bu | butyl
Boc tert-butoxycarbonyl
‘cv Thé tich cot -
DCM diclorometan
DEA dietylamin
DMA N,N-dimetylaxetamit
DMF dimetylformamit
DMPU 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinon
DMSO | dimetylsulfoxit |
'EtOAc etyl axetat
Et etyl
EtN trietyl amin
EtOH etanol
H hoiac H, hydro
h, hr hoac hrs gig
hex hexan
i iso
HOAc axit axetic
HPLC sdc ky 1ong 4p sudt cao
LC sic ky 16ng
LDA lithi diisopropylamit
LiHMDS lithi bis(trimetylsilyl) amit
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min.
mins

M+1

MS

n hocic N
M

NMP
Pd/C
Pd,(dba);
Ph

Pr

PSI
R-BINAP
Ret Time hoac RT
sat.

~ S-BINAP

SFC

TFA

THF

Cac ché& do HPLC:

Ché€ d6 C: cot: YMC COMBISCREEN® S5 50 x 4,6mm (gradien tuyén
tinh tir 0 t6i 100% Dung moi B trong 4 phiit, ti€p d6, gitt 1-4 phit & 100%B; Dung
moi A = nudc 90%/MeOH 10%/ H,PO,, 0,2%; Dung mo6i B = MeOH 90%/nudc
10%/ H;PO, 0,2%. Toc 40 chdy: 4mL/phit; Cdc san phdm dugc phat hién &
~ 220nm. |

22152

mol
milimol
metyl
axetonitril
metanol
megahec
phuit

phuit
(M+H)*

- Ph6 khéi

thuong
nanomol
N-metylpyrolidin

paladi trén cacbon

tris-(dibenzylidenaxeton)dipaladi

phenyl

propyl
pao trén inso vudng

(R)-(+)-2,2"-bis(diphenylphosphino)-1,1'-binaphtyl

thoi gian Ivu

bao hoa

(S)-(-)-2,2'-bis(diphenylphosphino)-1,1'-binaphtyl

sac ky 10ng siéu t6i han
axit trifloroaxetic

tetrahydrofuran
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Ch€ do G: cot: Waters Acquity BEH C18 2,1 x 50mm 1,7um; Gradien
tuyén tinh 0-100% Dung méi B trong 3 phit, ti€p d6, gitt 0,75 phit & 100%B; Toc
do chady: 1,11mL/phit; Dung méi A: 5:95 axetonitril:nu6c cing véi 10mM amoni
axetat; Dung moi B: 95:5 axetonitril:nuéc cing v6i 10mM amoni axetat; Nhiét do
= 50°C; C4c san phdm dugc phét hién & bude séng 220nm.

Ché& do H: cot: SunFire C18, (150 x 3,0mm), 3,5um; Gradien tuyén tinh 10
t6i 100% Dung moi B trong 25 phiit, ti€p d6, gitt 5 phit & 100%B; T6c do chay:
ImL/phit; Chéat dém: 0,5% TFA, trong nuéc v6i d6 pH duoc diéu chinh t6i 2,5
bang céch st dung dung dich amoniac loang; Dung méi A: Chat dém: axetonitril
(95:5); Dung mo6i B: Chét dém: axetonitril (5:95); C4c sin phdm dugc phit hién &
220nm.

Ché€ do I: cot: Waters Acquity SD BEH C18, 2,1 x 50mm, hat 1,7um; Pha
dong A: 100%H,0 cung vé6i 0,05%TFA; Pha dong B: 100% Axetonitril cing véi
0,05% TFA; Nhiét do: 50°C; gradien 98:2 t6i 2:98 (A%:B%) trong 1 phit va duy
tri 2:98 trong 0,5phiit.; T6c do chay: 0,800mL/phit Cdc sdn phdm dugc phat hién
& 220nm.

Ché€ do J: cot: CHROMOLITH® SpeedROD (4,6 x 50mm); Gradien tuyén
tinh 0 t61 100% Dung mo6i B trén 4 phiit, cing v&i gift 1 phiit & 100% B; Dung
moi A: 10% MeOH, 90% H,0, 0,1% TFA; Dung moi B: 90% MeOH, 10% H,0,
0,1% TFA; T6c do chdy: 4mL/phiit; Cic sin phdm dugc pht hién & 220nm.

Hop chét trung gian 1
(1R,35)-metyl 1-amino-3-(4-bromophenyl)xyclopentancarboxylat

NHz 5cH,

Br—Q""Oﬁo (I-1)

- Hop chét trung gian 1A: (S)-3-(4-bromophenyl)xyclopentanon

Br 5 0
O

Dung dich clia axit 4-bromophenylboronic (20g, 100mmol) trong 1,4-
dioxan (120mL) trong binh céu loai 500mL diwrgc suc nito trong 5 phiit. S-BINAP
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(0,992¢g, 1,593mmol) va bis(norborandien)rodi (I) tetrafloroborat (0,559,
1,494mmol) 14n lugt dugc bé sung vao dung dich nay duéi 4p sust duong cia nito.
Sau 2 gio khudy & nhiét d¢ trong phong, nuGe (20mL) duge bd sung vao, ti€p dé 13
xyclopent-2-enon (8,06mL, 100mmol) va Et;N (13,88mL, 100mmol). Hén hop
nay dugc khudy & nhiét d6 trong phong trong 16 gid. Chat rin thdm mau thu duoc
dugc loai bd bang céch loc va phéan dich loc dugc rét vao 250mL etyl axetat.
Dung dich nay dugc rita bang nudc hai 14n va 16p hitu co dugc co. Phan cén duge
tinh ché& bang sic ky nhanh trén cot (chia thanh hai mé, méi mé chay trén mot cot
-330g silic oxit, 0%-25% etyl axetat trong hexan) dé cho 12,1 gam (S)-3-(4-
. bromophenyl)xyclopentanon. D¢ tinh khiét theo HPLC 1a >98% va phan tich
HPLC bt déi ximg cho thdy khoang 90% khong ké sai s6. Chit liéu niy duoc tinh
ché ti€p dudi cdc diéu kién SFC bat d6i xting dwge mo ta & dudi. Mo té chi tiét thir
nghiém: Dung cu: Berger SFC MGIII; C4c ch& d dicu ché: cot: CHIRALPAK®
AD-H 25 x 5cm, 5pm; Nhiét do cot: 40°C; Toc do chay: 200mL/phiit; Pha dong:
- CO,/ MeOH= 80/20; Budc séng do: 225nm; Thé tich phun: 1,0mL; Piéu ché miu:
12,1g trong; 210mL MeOH (néng do 60mg/ml); Ché& d6 phan tich: cot:
CHIRALPAK® AD 25 x 0,46cm, 10pum; Nhiét do cot: 40°C; T6c do chay: 2,0
- phﬁti Pha dong: CO,/MeOH = 70/30; Budc séng do: 220nm; Thé tich phun: 5pL.
Chét d6ng phan d6i anh mong mudn (chét ddng phan chl yéu) duge tich

va dugc goi la "PK2" theo thit tu rira gidi. B¢ tinh. khiét déng phan d6i anh cla
~ chét dong phan dugce tdch nay dugce x4c dinh 12 trén 99,6% trong Vﬁﬁg SFC/UV %
& 220nm. Sau khi lam bdc hoi, 10,5 gam chét déng phan doi 4nh mong mudn
- duoc thu héi. Thoi gian lvu HPLC = LC/MS M* = 239/241. 'H NMR (400MHz,
CD;0D) & ppm 7,43-7,51 (2 H, m), 7,10-7,19 (2 H, m), 3,32-3,46 (1 H, m), 2,67
(1 H, dd, J=18,27, 7,48 Hz), 2,39-2,54 (2 H, m), 2,23-2,39 (2 H, m), 1,97 (1 H,
ddd, J=12,98, 11,00, 9,02 Hz).

Hop chat trung gian 1B: (7S)-7-(4-bromdphenyl)-1,34diazaspiro[4,4]nonan-2,4-

dion
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Br e)
' O  (I-1B)
Téng cong 9,8g (S)-3-(4-bromophenyl)xyclopentanon dugc sir dung, duoc
" chia thanh 2 mé, méi mé gém 4,9g. Hai mé nay duoc xi Iy trong céc diéu kién
gié'ng nhu dugc mo ta duéi day. |
‘Hén hop gébm (S)-3-(4-bromOphen'yl)lxyclopéntanbn (d-1A, 4,9¢,
20,49mmol) va kali xyanua (1,935g, 29,7mmol) trong EtOH (40mL) va nuéc
~ (20mL) trong binh chiu 4p bing thity tinh dugc bd sung amoni cacbonat (4,92¢g,
51,2mmol). Binh phan ing niy duoc déng kin va dugc daflt trong bé ddu duoc gia
nhlét & 80°C trong 24 gid, din dén su tao thanh clia chét rén mau tring. Sau khi -
: 1am nguoi binh phén ting nay trong bé d4, binh phén tng ndy dugc md va 30mL

‘nudc duge bé sung vio din dén sy tao thanh thém chét rin. CAc chét rin duge thu -

“+ gom béng céch loc, rira hai 14n bang 5ml nudc, va sau d6 duoc 1am kho trong moi

- trudng c6 do chan khong cao. Hai mé nay duge két hop dé tac ra 13,9¢g (7S)-7-(4-

brofnophényl)-l,3’—diazaépir0[4,4]nonan—2_;4—dion) n6 dugc st dung cho c4c phan
ting ti&p sau ma khong cén tinh ché thém. Thoi gian lvu HPLC = 0,82 phut (Ché
.. do G) LC/MS M2 =331, 2M** =619.

Hop chat trung gian 1C: axit (3S)-1-amino-3-(4-

bromophenyl)xyclopentancarboxylic

BI\.
‘ 11 b
[ B

I/OH
0 @10 |
- (75)-7-(4-bromophenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion (I-1B, 13,9g,
45,0mmol) trong 1,4-dioxan (40mL) trong binh c4u ddy trdon dugc bd sung dung
dich nuéc NaOH (2N, 100mL, 200mmol). Hén hqp nay duoc dun néng 1én 95°C
va dugc khudy trong 24 gi6. NaOH b6 sung-(25mL, 50mmol) dugc bd sung vio -
va gia nhiét ti€p trong hai ngay nita. Dung dich nay dugc lam lanh béng bé nuéc
d4, trung hoa bing HCI 5N t6i do pH khoang 7 din dén su tao thanh cla chat két
tla mau tring. Céc chét ran dugc thu gom bang cich loc va duge 1am kho trong

moi trudng c6 do chan khong cao trong 2 ngay dé tao ra 14g axit (3S)-1-amino-3-
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(4-bromophenyl)xyclopentancarboxylic 1 chdt rdn mau tring ma né dugc sl dung
lu6n nhu vay cho buéc ti€p sau ma khong cén tinh ché thém. Thoi gian lwu HPLC
= 0,64 phiit (Ch& do G) LC/MS M*! = 284/ 286.

Hop chat trung gian 1D: (3S)-metyl 1-amino-3-(4-

bromophenyl)xyclopentancarboxylat

Br.
\©”l, NH2 :

OCHs
o (I-1D)
Hén hop di thé gém axit (3S)-1-amino-3-(4-

bfém()phenyl)xyclbpentancafboxylic (I-1C, 14g, 49,3mmol) trong MeOH

- (250mL) dugc bd sung nho giot thionyl clorua (36,0mL, 493mmol) trong thoi .
" gian 20 phiit & nhiét do trong phong qua ph&u bd sung (t6a nhiét). Hén hop phan
| ting nay duge dit trong bé déiu va dugc dun néng 1én 70°C trong 4 git. Dung moi

rdu’qc loai bo trong chan khong, cung v6i phan cin dugc hda tan trong etyl axetat
| (QOOInL) va fﬁ'a hai l4n bi'mg NaOH 1N. Lép hitu co sau d6 duge 1am kho trén -
Na,50, va dugc co dé tao ra 10,8g (3S)-metyl 1-amino-3-(4-
bromophenyl)xyclopentancarboxylat. Thai gian luu HPLC = 0,68 phiit (Ché do
G); LC/MS M*! = 298/300.

Hop chat trung gian 1: (1R,3S)-metyl 1-amino-3-(4-

bromophenyl)xyclopentancarboxylat

NH NH
J = ? OCH, ? OCH;
| Br@uu..m Br—@n..dw\{
— Y . \
(1R,39) : (18,3S)
Peak 2 (SFC) : (I-l) Peak 1 (SFC)
Hén hop clia céc chat déng phan khong d6i quang (I-1D, 9,5g) duoc phan
' tach bang SFC bat d6i xtng. Viéc dénh gid héa hoc 1ap thé tuyét d6i ctia Hop chit
trung gian 1 va chdt dong phan khong d6i quang ctia né da ting dugc mo ta
(Wallace, G.A. et al., J. Org. Chem., 74:4886-4889 (2009)). Chi tiét thit nghiém:
Dung cu: Di€u ché: Thar SFC350; Phan tich: Berger analytical SFC; Ch€ do diéu -
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ché: cot: Lux-Cenllulose-4 25 x 3cm, Sum; Nhiét do cot: 35°C; Toc do chay:
200ml/phiit; Pha dong: CO,/(MeOH cling v6i 0,1% DEA) = 87/13; Bu6c séng do:
220nm; Thé tich phun: 0,6mL; Diéu ch& mau: 9,5g trong 400mL MeOH (Néng do
23,7mg/ml). Ch€ d6 phan tich: cot: Lux-Cenllulose-4 25 x 0,46cm, Spum; Nhiét
do cot: 35°C; Toc do chay: 3mL/phit; Pha dong: CO,/ (MeOH cung véi 0,1%
DEA) = 85/15; BuGc séng do: 220nm; Thé tich phun: 5uL.

Hop chat trung gian 1: Pic 2: 4,06g; thoi gian luu = 6,64 phiit trong cic
diéu kién SFC bét d6i xing phan tich néu trén. D9 tinh khiét quang: 98,2%:;
LC/MS M*! = 298/300; Peak 1: 3,96g; thoi gian lvu = 5,47 phiit trong cic diéu
kién SFC bat doi xing phan tich néu trén. Do tinh khiét quang: 99,4%.

Diéu ché theo cdch khic: Mudi HCI clia Hop chét trung gian 1

| Br\GHHO_'::;Oﬁa
, O (mu6i HC1 I-1)

Dung dich cta axit (3 S)‘—l-amino-3-(4-bromophenyl)xyclopentancarboxylie
(10,2g, 35,9mmol) trong MeOH (100mL) duoc 1am lanh trong b d4, tiép d6 b
. sung nho giot SOCI, (15,72mL, 215mmol). Sau khi v_iéc bé sung hoan thanh, dung
dich nay dugc héi luu trong 3 gio khi d6 phéh ﬁ‘ng dugc xdc dinh bang HPLC 12 da
hoan thanh. Dung dich nay dugc c6 dé loai bd metanol dé cho chat ran. Chat rin
nay dugc hoa tan trong 50mL dung dich 3% H,0 trong EtOAc va dugc khudy k§
trong 30 phiit. Chét rén mau tring tao ra duoc thu gom bing céch loc. Chét rén
mau tring u6t dugc hoa tan trong 50mL dung dich 4% H,O trong 1,2-
dimetoxyetan va dugc dun néng 1én 50°C trong 3 gid, va sau d6 dugc khudy qua
dém & nhiét do trong phong. Chat rén mau tring thu dugc duge thu gom bing cdch
loc va duge 1am kho dé cho (1R,3S)-metyl 1-amino-3-(4- |
bromophenyl)xyciopentancarboxylat hydroclorua (3,5g, 10,35mmol). Thoi gian
lvu HPLC = 6,6 phiit (Ché d0 H) LC/MS M*! = 298/ 300. 'H NMR (400MHz,
DMSO-d,) 5 8,95 (br. s, 3H) 7,50-7,53 (m, 2H), 7,35-7,37 (m. 2H), 3,81 (s, 3H)
3,17-3,28 (m, 1H), 2,57 (dd, J=14, 7 Hz, 1H), 2,0-2,28 (m, 5H).

Hop chat trung gian 2
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(IR,3R)-metyl 1-amino-3-(4-bromophenyl)xyclopentancarboxylat

NH,

© @2

Hop chat trung gian 2A: (R)-3-(4-bromophenyl)xyclopentanon

B ro (I-2A)

Dung dich ctia axit 4-bromophenylboronic (20g, 100mmol) trong 1,4-

A‘ dioxan (120mL) dugc suc nito trong 10 phiit. (R)-BINAP (0,992g, 1,593mmol) va
bis(norborandien)rodi (I) tetrafloroborat (0,559, 1,494mmol) 1an ot duoc bd
sung vao, va huyén phii nay dugc tdc dong am thanh trong 5 phit. Hén hop nay
dugc khuay trong 20 phit. Nudc (ZOmL) duoc bd sﬁng vao, va hén hgp phan ng
nay trd nén dong nhét. San 10 phdt, xyclopent-2-enon (8,06mL, 100mmol) dugc
bd sung vao, va hén hop phén ting nay dugc khudly qua dém & nhiét do trong
phong. Phan tich HPLC vaLCMS cho thdy rang phén ting da xdy ra, nhung van

~ con nguyén liéu ban ddu nhiéu hon sén phém.. Hdn hgp phén tng niy duqé loc qua
~ dém CELITE®, va dém CELITE® nay dugc rira béqg efyl axetat (100mL). Phan
dich loc dugc pha lodng bang etyl ‘axetat bd sung ( 150mL), dugce ria bang nudc
(2x), dugc rlta bang nuéc mudi, va duge 1am kho trén natri sulfat khan. Hn hop

- san phdm dugc tinh ché bing cich ky nhaﬁh trén cot silicagel st dung hén hop
clia etyl axetat va hexan d€ tao ra (R)-3-(4-bromophenyl)xyclopentanon (6,09g,
25,5mmol) 1a chat rAn mau tring. Sdn phdm cé d6 tinh khiét 98% theo HPLC véi
thdi gian Ivu = 2,11 phiit. - (Ch&€ 4o J). LC/MS M*! =241 'H NMR (400MHz,
clorofom-d) 6 7,57-7,39 (m, 2H), 7,22-7,06 (m, 2H), 3,39 (ddd, J=10,9, 6,8, 4,1
Hz, 1H), 2,67 (dd, J=18,2, 7,4 Hz, 1H), 2,57-2,38 (m, 2H), 2,38-2,21 (m, 2H),
1,99-1,85 (m, 1H).

Phép HPLC bt d6i xting cho thdy rang hop chét ndy c6 do tinh khiét déng
phén d6i anh 90-95%. Hop chat nay (6,03 g) dugc tinh ché ti€p bing cach SFC bt
doi xing st dung céc ch€ do dugc liét ké & dui day. Chat déng phan d6i anh
mong muén dugc tich va dugc goi 12 "PK1" theo thit ty rira gidi. Po tinh khiét

dong phan ddi anh cta chét déng phan duoc tich ndy duoc x4c dinh 12 trén 99,9%
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trong ving SFC/UV % & 220nm. 5,45 gam chat dong phan d6i danh mong mudn
duoc thu hoi sau khi co. Chi tiét thir nghiém: Dung cu: Berger SFC MGIII; Ché do
diéu ché; Cot: CHIRALPAK® AD-H 25 x 3cm, Sum; Nhiét do cot: 40°C; Toc do
chay: 180mL/phlit;'Pha dong: CO,/ MeOH= 87/13; Bubc séng do: 225nm; Thé
tich phun: 0,5mL; Diéu ch€ miu: 6,03g trong 100mL MeOH (Néng do
60mg/ml). Ché€ d6 phan tich: cot: CHIRALPAK@ AD 25 x 0,46cm, 10pm; Nhiét
do cot: 40°C; T6c do chay: 2,0 phiit; Pha dong: CO,/ MeOH = 70/30; Buéc séng
dd: 220nm; Thé tich phun: 5pL.

Hop chét trung gian 2B: (7R)-7-(4-bromophenyl)-1,3-diazaspiro[4,4]nonan-2,4-

dion
Br 7
LJW/NH |
o (I-2B)

Hén hop gém (R)-3-(4-bromophenyl)xyclopentanon (I-2A, 5,4g,
22,58mmol) va kali xyanua (2,132g, 32,7mmol) trong EtOH (40mL) va nu6c
(20mL) trong binh chiu 4p bing thay tinh dugc b8 sﬁng amoni cacbonat (5,42g,

- 56,5mmol). Binh phan iing nay da dugc déng kin va dat tfong bé ddu duoc gia
nhiét & 80°C trong 20 éi(‘f. Mot lugng 16n c_héit ;,in chdy tu do mau tring duge ra
trong dung dich mau vang nhat. Viéé phan tich bang LCMS cho thay vén con
nguyén liéu ban dau, vi vay phéan ting du’cjc‘ ti€p tuc trong 24 gid nita. Do sy
chuyén héa chua hoan toan, nén nhiét do cﬂz} bé déu dugc nang 1én 120°C. Chat
ran mau trang nay dugc hoa tan hoan toan & nhiét do cao hon. Sau 3 gid, dung
‘dich nay duoc lam nguéi xuong nhiét do trong phong. Dung dich nay dugc 1am
lanh tiép trong bé d4, nudc (30mL) duoc bd simg va0 va chét rin mau tring thu
dugc dugc thu gom bang cdch loc, dugc rira ‘béng nudc, duge 1am kho bang khong
khi, ti€p d6 dugc dat trong moi trudng c6 d6 chan khong cao dé cho hgp chit dich
(6,9g, 22,32mmol) ma né dugc st dung cho phan tng sau d6 ma khéng can tinh
ch& thém. Thoi gian lvu HPLC = 0,81 phiit (Ché€ do G); LC/MS M® =309/ 311;
2MH =619.
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‘Hop chét trung gian 2C: axit (3R)-1-amino-3-(4-
bromophenyl)xyclopentancarboxylic

‘BI'\'/

NH
e
OH

o (I20
Dung dich cta (7R)-7-(4-bromophenyl)-1,3-diazaspiro[4,4]nonan-2,4-dion
(I-2B, 6,80g, 22mmol) trong dioxan (20mL) va NaOH (dung dich nuéc 2N)
(120mL, 240mmol) dugc gia nhiét trong bé ddu da thiét 1ap & 95°C. Dung dich
mau vang nhat, trong thu dugc dugc dé khudy trong mot tuan. Dung dich nay dugc
- 1am lanh trong bé d4 va dugc trung hoa t6i do pH khoang 7 bang HCI 6 N din dén
su tao thanh cla chét ket tha. Cic chat ran dugc thu gom va dé kho trong khong
khi qua gém. Chét rin mau trang ndy dugc tao huyén phl trong etanol néng
(khodng 100mL) va dugc thu gom lai bing céch loc va chét rén nay dugc 1am kho
bing kho6ng khi truée khi duge dat trong moi trudng c6 do chan khong cao. (5,8g,
20,41mmotl). Thei gian lvu HPLC = 0,64 phit (Ch€ do G); LC/MS M*! =284/
286. '"H NMR (500MHz, metanol-d,) 8 7,52-7,38 (m, 2H), 7,31-7,17 (m, 2H),
3,55-3,40 (m, 1H), 2,68 (dd, J=13,3, 6,7 Hz, 1H tir chit d6ng phan khong d6i _
quang don), 2,58-2,39 (m, 1H), 2,26-2,15 (m, 1H), 2,10-1,98 (m, 1H), 1,98-1,81
(m, 1H), 1,70 (dd, J_==13,2, 1 1,8_ Hz, 1H tir chat dong phan khong d6i quang don). -

Hop chat trung gian 2D: (3R)-metyl 1-amino-3-(4-
bromophenyl)xyclopentancarboxylat
Br—”

L\ NH,

» OCH,

© . (I2D)

Trong binh cau ddy tron loai 500mL c6 thanh khudy ti, axit (3R)-1-amino-

3-(4-bromophenyl)xyclopentancarboxylic (I-2C, 5,4g, 19,00mmol) dugc tao

‘huyén phit trong metanol (100mL) dé cho huyén phu dic mau tring. Phéu nhd

giot dugc nap thionyl clorua (13,87mL, 190mmol) va chét phan tng dugc bd sung

nho giot véi t6c do di dé duy tri hén hop khong dat nhiét d6 héi lwu. Sau khi viec

bd sung hoan thanh, dung dich dang sita mau vang nhat dugc dat trong bé ddu da
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duoc thiét 1ap ¢ 70°C va bo ngung tu héi luu duge 1am madt bing khong khi duoc
gan vao. Dung dich ndy dugc gia nhiét trong vai gid va sau d6 dé nguoi qua dém
xudng nhiét do trong phong. Dung moéi duge 1am bdc hoi trong chan khong. Phan
cén dugc hoa tan trong etyl axetat, dugc rira bang NaOH 1IN (dung dich nuéc),
dugc rira bang nudc, ti€p d6 dugc 1am kho trén MgSO, truée khi duoc loc va duogc
co. Chat ran mau vang thu dugc duge tao huyén phu trong etyl axetat 4m, ciing v6i
tdc dong am thanh va sau d6 duoc loc. Chat ran nay dugc 1am kho bing khong khi
va dugc dat trong chan khong va phan dich loc duge béc hoi dé cho Chat rén 1:
- chét r4n mau tring, LCMS 4,28g cho thdy >98% AP. Phan dich loc duoc 1am béc
hot dé€ cho chat rdn mau vang (1,89g). Chét ran tir phan dich loc duoc tac huyén
phil trong mét lugng t6i thiéu cla etyl axetat néng, ciing véi tic dong am thanh,
ti€p d6 dugc lam lanh (b€ dd) va dugc loc lanh. Chét rdn ndy dugc lam kho bang
-khong khi va dugc dat trong chan khong dé cho Chat rdn 2: 1,44g chét rin mau
tring. C4c chét ran dugc gop lai (5,7g).

Hop chat trung gian 2: (1R,3R)-metyl 1-amino-3-(4-

bromophenyl)xyclopentancarboxylat

Br:
NH
‘e, m'_b
(1S,3R) g/
Pic 1 (SFC) ' Pic 2 (SFC)

Cic chat ran di gop lai clia (3R)-metyl 1-amino-3-(4-
bromophenyl)xyclopentancarboxylat (I-2D, 4g) dugc tdch bang cdch phan tich
SFC bat doi xitng c4c chit dong phan khong d6i quang. Viéc ddnh gid héa hoc lap
thé tuyét d6i ciia Hop chét trung gian 2 va chat déng phan khong doi quang clia né
- da timg dugc mo ta (Wallace, G.A. et al., J. Organic Chem., 74:4886-4889
(2009)). Chi tiét thir nghiém: Dung cu: Diéu ché: Thar SFC350; Phan tich: Thar
analytical MDS. Ché€ do diéu ché: cot: CHIRALPAK® AD-H 25 x Scm, Sum;
Nhiét do cot: 35°C; Toc do chay: 300ml/phiit; Pha dong: CO,/(MeOH cung véi
0,1%DEA) = 82/18; Budc séng do: 230nm; Thé tich phun: 0,4-0,5mL; Diéu ché
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mau: 4g trong 120mL MeOH (Néng d6 33mg/ml). Ché do phan tich: cot:
CHIRALPAK® AD-H 25 x 0,46 cm, Spum; Nhiét do cot: 35°C; Toc do chay:
3mL/phiit; Pha dong: CO,/(MeOH cung véi 0,1%DEA) = 80/20; BuGc séng do:
222 nm; Thé tich phun: 5SpL. D
| Hop chat trung gian 2 (Pic 1): 1,56g (d0 tinh khiét quang 99,3% & 222nm)
Thoi gian luu = 7,18 phiit trong SFC bat d6i xting. 'H NMR (500MHz, metanol-
d,) 8 7,45-7,39 (m, 2H), 7,23-7,17 (m, 2H), 3,78 (s, 3H), 3,40-3,48 (m, 1H), 2,40
- (ddd, J=13,0, 8,9, 3,6 Hz, 1H), 2,28-2,21 (m, 1H), 2,18 (dd, J=13,0, 11,7 Hz, 1H),
2,04 (dd, J=13,0, 7,2 Hz, 1H), 1,88-1,79 (m, 1H), 1,79-1,70 (m, 1H).
| Pic 2: 1,8g (d0 tinh khiét quang 97,2% & 222nm). Thoi gian huu = 7,71
._.phtit trong SFC bit d6i xing. .lH NMR (500MHz, metanol-d,) & 7,45-7,38 (m,
~ 2H), 7,26-7,20 (m, 2H), 3,78 (s, 3H), 3,28-3,20 (m, 1H), 2,66-2,57 (m, 1H), 2,25
(ddd, J=12,8, 11,0, 7,2 Hz, 1H), 2,10 (dt, J=12,2, 6,8 Hz, 1H), 2,03-1,93 (m, 1H),
1,84 (ddd, J=13,0, 7,8, 2,2 Hz, 1H), 1,65 (dd, J=13,3, 11,1 Hz, 1H).

Hop chét trung gian 3
(5R,75)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4Inonan-2-on

Br § MOV

Hop chat trung gian 3A: ((1R,3S)-1-amino-3-(4-

(-3)

bromophenyl)xyclopentyl)metanol

o N,
- . \Q’IH.Q\/OH
(I-3A)

Hoén hop gém (1R,3S)-metyl 1-amino-3-(4-
bromophenyl)xyclopentancarboxylat, HCI (I-1 HCI, 15g, 44,8mmol) trong MeOH
(100mL) & 0°C dugc bd sung timg phan natri borohydrua (4g, 106mmol). Hén hop
phén ting nay dugc 1am am t6i nhiét do trong phong va natri borohydrua duoc bd
sung timg phin vao cho dén khi phan ting dugc xé4c dinh 12 di hoan thanh bsi phép
phan tich HPLC. Nudc dugc b8 sung vao dé 1am giau phan tng. Hén hop phan
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ting nay dugc pha loang bang etyl axetat va dugc rita bing NaCl bdo hoa. Lép
nudc duge chiét lai vai 1an. Céc 16p hitu co di két hop duge 1am kho bing MgSO,,
dugc loc va dugc co. San phdm (11g) dugc thu héi sau khi co. Thoi gian vu HPLC
= 0,65 phiit (Ch€ d6 G); LC/MS M*! = 272: '"H NMR (400MHz, DMSO-d¢) &
7,51-7,40 (m, 2H), 7,27 (d, J=8,4 Hz, 2H), 3,32-3,20 (m, 2H), 3,09-2,92 (m, 1H),
2,11 (dd, J=12,9, 8,7 Hz, 1H), 1,98-1,87 (m, 1H), 1,80 (qd, J=11,1, 7,9 Hz, 1H),
1,69-1,58 (m, 1H), 1,48 (ddd, J=12,4,7,9, 2,2 Hz, 1H), 1,32 (dd, J=12,8, 10,1 Hz,
1H).

Hop chit trung gian 3: (5R,7S)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4]nonan-2-
on . . - _ :

Hén hop gom ((IR,38)-1-amino-3-(4-bromophenyl)xyclopentyl)metanol
(11g, 40,7mmol) va pyridin (I-3A;, 3,29mL, 40,7mmol) trong dioxan (300mL) |
dugc bd sung 1,1'-carbonyldiimidazol (19,81g, 122mmol). Hén hop phan tng nay
dugc khudy trong 4 gio. Hon hop phan ting ndy dugc pha lodng bing etyl axetat va
dugc rira bang HCl 1M, nu6c mu6i va NaHCO, bdo hoa. Hén hop nay duogc chiét
lai vai 1an. L6p hitu co duge 1am kho bang MgSQL‘,Aduqc loc va duoc c6 dé cho
10,5 g séan phdm dugc mong mu6n 13 chét rén mau trang nhd. Thoi gian Ivu HPLC
= 0,87 phit (Ch€ do G). LC/MS M*! = 297,9; '"H NMR (400MHz, clorofom-d) &
7,45 (d, J=8,6 Hz, 2H), 7,12 {d, /=8,4 Hz, 2H), 6,42 (br. s., 1H), 4,41-4,21 (m,
2H), 3,17-2,91 (m, 1H), 2,34 (dd, J=13,3, 7,4 Hz, 1H), 2,23-2,11 (m, 2H), 2,01-
1,90 (m, 2H), 1,88-1,74 (m, 1H).

Hop chét trung gian 4

(5R,7R)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4]nonan-2-on
(0]

(I-4)

Hop chat trung gian 4A: ((1R,3R)-1-amino-3-(4-
bromophenyl)xyclopentyl)metanol
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Hy
OH

(I-4A)

(1R,3R)-metyl 1-amino-3-(4-bromophenyl)xyclopentancarboxylat (I-2,
3,88g, 13,01mmol) dugc hoa tan trong MeOH (65,1mL) va natri borohydrua
(1,477g, 39,0mmol) dugc b sung vao timg phan mot. Natri borohydrua bé sung

Br

"z

dugc b6 sung (0,5 duong lugng méi gid) vao timg phdn mot cho dén khi phan tng
dugc x4c dinh 1a da hoan thanh boi phép phan tich HPLC. Phan tng dugc thdy 1a
da hoan thanh sau 2 gi¢. Hén hgp phan tng nay duogc 1am giau bang nudc va duoc
pha lodng bang etyl axetat. L6p nudc dugc chiét lai ba 1an biang EtOAc. C4c 16p

- hitu co dugc gop lai, dugc rita bang NaCl bao hoa, duge 1am kho trén MgSO,,
dugce loc va duoc c6 dé cho ((1R,3R)-1-amino-3-(4-
bromophenyl)xyclopentyl)metanol (3,19g, 11,81mmol). Thoi gian lva HPLC =
0,68 phiit; LC/MS M*! = 272: 'H NMR (400MHz, CDCL,) & 7,42 (d, J=8,4 Hz,
2H), 7,13 (d, J=8,4 Hz, 2H), 3,49 (s, 2H), 3,32-3,41 (m, 1H), 2,19-2,25 (m, 1H),
1,98-2,07 (m, 1H), 1,90-1,95 (m, 1H), 1,66-1,74 (m, 2H), 1,52-1,60 (m, 1H).

Hop chat trung gian 4: (5R,7R)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4]nonan-
2-on ‘ ' o o

((1R,3R)-1—amino-3-(4-bromopheny1)xyclOpeﬁtyl)metanol (I-4A, 3,19g,
11,81mmol) dugc hoa tan trong THF (59,0mL). Pyridin (0,955mL, 11,8 1mmol)
va 1,1'-carbonyldiimidazol (5,74g, 35,4mmol) dugc bé sung vao titng phin mot. A
Hoén hgp phan tng ndy dugc khudy trong 4 gid va ti€p d6 1a LCMS. Sau khi hoan
thanh, hén hop nay dugc pha lodng bang EtOAc va duge rita bang HCI 1M. Lép
nuée dugce chiét lai hai 14n bang EtOAc. C4c 16p hitu co dugc gop lai, duoc rira
béng NaCl bao hoa, dugc 1am kho trén MgSO,, dugc loc va duoc co dé cho
(5R,7R)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4]Jnonan-2-on (2,5¢g, 8,44mmol)
sau khi séc ky nhanh (cot silicagel 24g; dung moi rira giai: hexan 2 CV tiép d6 1a
gradien t6i 100% EtOAc trén 15 CV). Thoi gian lvu HPLC = 0,91 phiit; LC/MS
M* =298. "HNMR (400MHz, CDCL;) § 7,46 (d, J=8,5 Hz, 2H), 7,09 (d, J=8,5
Hz, 2H), 5,72- 5,81 (m, 1H), 4,35 (dd, J=13Hz, 8Hz, 2H), 3,19-3,24 (m, 1H),
2,38-2,44 (m, 1H), 2,15-2,26 (m, 1H), 2,11-2,14 (m, 1H), 1,99-2,05 (m, 1H),
1,79-1,85 (m, 1H), 1,65-1,72 (m, 1H). ~ |
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Hop chat trung gian 5
(S5R,75)-7-(6-0x0-5,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-1-azaspiro[4,4Jnonan-

2-on

0
HMO
O In..< '\ /
: (-5

‘ Hop chat trung gian 5A: tert-BUTY1 2-(4-((5R,7S)-2-0x0-3-0xa-1-
azaspiro[4,4]nonan-7-yl) phenyl)axetat

B oy
H;l( \(\Q""

, cH3 (I-5A)

_ Hén hop gém (SR, 7S)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4]nonan-2-.
on (I-3, 1g, 3,38mmol) trong dioxan (10mL) & nhiét d¢ trong phong dugc bé sung
lithi bis{trimetylsilyl)amit (3,71mL, 3,71mmol). H6n hgp nay dugc khudy trong
30 phiit, ti€p d6 1,2,3,4,5-pentaphenyl-1'-(di-z-butylphosphino)feroxen (0,121g,

- 0,169mmol), Pd,(dba), (0,155, 0,169mmol) va (2-(tert-butoxy)-2-

- oxoetyl)k&m(II) clorua (8,10mL, 4,05mmol) dugc bd sung vao. Hén hop phan ting

nay dugc gia nhiét & 80°C trong 2 gi0, ti€p d6 dugc lam mét t6i nhiét do trong

phong, dugc pha lodng bang etyl axetat va dugc rira bing HCl 1M. Lép hitu co

dugc 1am kho biang MgSO,, dugc loc va dugc co. Chét liéu tho nay duoge tinh ché

- trén hop silicagel (40g) st dung gradien EtOAc/hexan (0-100% EtOAc trén 20

phiit) dé cho 950mg fert-butyl 2-(4-((5R,7S)-2-0x0-3-o0xa-1-azaspiro[4,4]nonan-7-

- yDphenyl)axetat. Thoi gian lvu HPLC = 0,93 phiit (Ché€ d6 G); LC/MS M*! = 332.

Hop chat trung gian 5B: axit 2-(4-((5R,7S)-2-0x0-3-0xa-1-azaspiro[4,4|nonan-7-
yl)phenyl)axetic

(@]
7\ H[:l%o
HO \ \§/ “'G\/

O (I-5B)
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Hén hop gém tert-butyl 2-(4-((5R,7S)-2-0x0-3-0xa-1-azaspiro[4,4]nonan-
7-yl)phenyl)axetat (I-5A, 1g, 3,02mmol) trong DCM (20mL) dugc bd sung TFA
(10mL). Sau 2 gi0, dung dich nay dugc co trong chan khong va dugc st dung luon
nhu vay cho buéc ti€p sau ma khong cén tinh ché thém. Thoi gian lvu HPLC =
0,65 phiit (Ch& do G); LC/MS M*! = 276.

Hop chét trung gian 5: (SR,75)-7-(6-0x0-5,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-
1-azaspiro[4,4]nonan-2-on

H6n hop gom axit 2-(4-((5R,7S)-2-o0x0-3-0xa-1-azaspiro[4,4nonan-7-
yDphenyl)axetic (I-5B, 800mg, 2,91mmol) trong DCM (20mL) dugc b6 sung
oxalyl clorua (1mL, 11,42mmol) va vai giot DMF. Sau m¢t gid, hén hop phéan tng
nay dugc c6 trong chan khong. Phan can dugc hda tan lai trong DCM (20mL)
trong binh chiu 4p bang thuy tinh. Nhom clorua dang hat (1550mg, 11,62mmol)
dugc b sung vao va hén hop phén tng dugc 1am lanh xudng -78°C. Etylen dugc
cho suc qua dung dich nay trong 5 phiit va sau d6 biﬁh phén tng duoc déng kin.
- Hon hop phan tng nay dugc dé am cham Ién nhiét do trong phong va dugc khusdy
trong 4 gid. Hon hop nay duoc rot 1én trén dd, dugc pha loang bing diclorometan
va dugc rira bang HCl 1M. Lép hitu co duge 1am kho bang MgSO,, duoc loc va
dugc co6. Chat liéu tho nay dugc tinh ché trén hop silicagel (80g) sir dung gradien
- MeOH/DCM (0-10% MeOH trén 13CV). Céc phan doan chtta sin phdm duoc thu
gom va dugc 1am kho trong chan khong dé cho 770mg (5R,7S)-7-(6-0x0-5,6,7,8-
: tetrahydronaphtalen—Z-yl)-3-oxa-1—azaspiro[4,4]nonan-2-on. Thoi gian luu HPLC
= 0,74 phiit (Ch€ d6 G); LC/MS M*! = 286: 'H NMR (400MHz, clorofom-d) &
7,20-7,00 (m, 3H), 5,49 (br. s., 1H), 4,45-4,25 (m, 2H), 3,59 (s, 2H), 3,08 (t, J=6,8
- Hz, 3H), 2,58 (t, J=6,7 Hz, 2H), 2,38 (dd, J=13,2, 7,3 Hz, 1H), 2,27-2,11 (m, 2H),
2,05-1,92 (m, 2H), 1,92-1,74 (m, 1H).

Hop chat trung gian 6

6-((5R,75)-2-Ox0-3-0xa-1-azaspiro[4,4]nonan-7-yl)-3,4-dihydronaphtalen-2-yl

triflorometansulfonat
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F "
=l T
F IIS\O
o (1-6)

Hén hop gém (5R,7S)-7-(6-0x0-5,6,7,3-tetrahydronaphtalen-2-yl)-3-oxa-1-
' aZaspiro[4,4]nonan-2-on (I-5, 340mg, 1,192mmol) va DMPU (0,431mL,
3,57mmol) trong THF (10mL) & -78 °C dugc bd sung LDA (1,456mL,
~2,62mmol). Hon hgp phan ting nay dugc khudy trong 30 phiit. Sau dé 1,1,1-
trifloro-N-phenyl-N-(triflorometyl)sulfonyl metansulfonamit (639mg,
1,787mmol) trong THF (10mL) dugc bd sung vac. Hén hop phan tng niy duoc
lam &m t6i 0°C. Sau 1 gid, phan tng dugc lam gidu bang nudc. Hén hgp phén tng
‘ ﬁéy dwoc pha lodng bing etyl axetat va dugc rira bang dung dich nuéc NaCl bio

* hoa. Ldp hitu co duge 1am kho bing MgSO,, duoc loc va duge co. Chit liéu tho

" nay duoc tinh ché trén hop silicagel (40g) stt dung gradien EtOAc/hexan (0-100%
"EtOAc trén 20 phiit) d€ cho 400mg 6-((5R,7S)-2-0x0-3-0xa-1-azaspiro[4,4]nonan-
- 7-yD-3,4-dihydronaphtalen-2-y1 triflorometansulfonat. Thoi gian lvu HPLC = 1,01
phit (Ch& d6 G); LC/MS M*! = 418. '"H NMR (400MHz, clorofom-d) § 7,17-6,95
(m, 3H), 6,74 (s, 1H), 6,48 (s, 1H), 4,48-4,20 (m, 2H), 3,17-2,95 (m, 3H), 2,81-
2,60 (m, 2H), 2,33 (dd, J=13,3, 7,2 Hz, 1H), 2,24-2,08 (m, 2H), 2,05-1,74 (m,
3H). "

Hop chat trung gian 7

- (5R,7R)-7-(6-0x0-5,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-1-azaspiro[4,4Jnonan-

2-on

0

Hr;r/{

o j > Q 0
(L-7)

Hop chat trung gian 7A: tert-butyl 2-(4-((5R,7R)-2-0x0-3-0xa-1-
azaspiro[4,4]nonan-7-yl)phenyl)axetat
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(0]
HN/{
HsC H
3
(0]
CHs (I-7A)

Dung dich ctia (5R,7R)-7-(4-bromophenyl)-3-oxa-1-azaspiro[4,4]nonan-2-
on (Int. 4, 2,1g, 7,09mmol) trong THF (25,3mL) & nhiét 6 trong phong duoc bd
sung LiHMDS (7,80mL, 7,80mmol). Dung dich ndy dugc khudy trong 15 phit.
Tiép theo, Pd,(dba); (0,195¢, O,213mm015,V1,2,3,4;5fpentaphenyl—1'-(di-t-
butylphosphino)feroxen (0,151g, 0,213mmol), va (2-(tert-butoxy)-2-
oxoetyl)k€m(II) bromua, tetrahjdrofurah (7,07. g, 21,27mmol) 14n lugt dugc bd
sung vao. Huyén phi dac dugc khufly & 24°C trbng 2 gi0. Phan tich LCMS cho
- thdy su tiéu thu hoan toan cﬁé nguyén liéu ban ddu. Hén hop phén tng nay dugc
pha loing béang etyl axetat va dﬁcjc rira bang HCl 1M. Lép hitu co dugc 1am kho
.- trén MgSO,, dugc loc va dugce c6. Chat liéu thé nay duoc tinh ché trén hop
- silicagel (40g) stt dung hexan: axeton 100:0 t6i 0:100 trén 25 CV. fert-butyl 2-(4-
((5R,7R)—2-0x0-3-oxa—1--azaspiro[4,4]ﬁ6nan—7-yl)phenyl)axetat (2,35g,
7,09mmol) dugce tach. T'n&i gian 1&[1 HPLC = 0,95 phiit (Ch€ d6 I): LC/MS M*! =
332: 'H NMR (400MHz, clorofom-d) § 7,27-7,21 (m, 2H), 7,21-7,15 (m, 2H),
5,11 (br. s., 1H), 4,40-4,26 (m, 2H), 3,53 (s, 2H), 3,22-3,01 (m, 1H), 2,36 (dd,
J=13,2,7,3 Hz, 1H), 2,25-2,10 (m, 2H), 2,04-1,92 (m, 2H), 1,91-1,76 (m, 1H),
1,47 (s, 9H).

Hop chat trung gian 7: (5R,7R)-7-(6-0x0-5,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-

- _1-azaspiro[4,4]nonan- 2 on

Chat 16ng mau mau nau, tert- butyl 2-(4-((5R, 7R) 2-0x0-3-0xa-1-
azaspiro[4,4]nonan-7-yl)phenyl)axetat (I-7A, 2,35g, 7,09mmol) dugc hda tan
trong DCM (60mL), tiép d6 bd sung axit trifloroaxetic (20mL, 260mmol). Hén
hop phén ting nay dugc khudy & nhiét do trong phong trong thdi gian 1 gid ma tai
thdi diém d6 dung moi duge loai bd duéi 4p sust gidm. Chat liéu thu duoc dugc
pha loang trong DCM (60mL), dugc tinh ch& bang cach chiét axit/bazo va dugc
dat trong chan khong trong 1 gid. Gom mau nau thu dugc, 2-(4-((5R,7R)-2-0x0-3-
oxa-1-azaspiro[4,4]nonan-7-yl)phenyl)axetic axit (1,952g, 7,09mmol) dugc hoa
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tan trong DCM (60mL), tiép d6 bd sung oxalyl clorua (1,862mL, 21,27mmol), va
DMF (0,027mL, 0,355mmol). Dung dich thu dugc dugc khudy cho dén khi dimg
su thodt khi (khodng 30 phiit) & nhiét do trong phong. LCMS phan phan udc da
lam gidu bing MeOH cho thdy sy tiéu thu hoan toan axit (RT = 0,65 phiit, Ch& do
I) va su xuét hién ciia metyl este dugc gid dinh do viéc 1am giau bing metanol (RT
= 0,77 pht, Ch€ d¢ I) 1a sén phdm duy nhét. Dung méi dugc loai bd dudi 4p sust
gidm va san phdm dugc dat trong chan khong. Gom mau nau duge chuyén vio 6ng
kin cung v6i DCM (60mL) (huyén phit mau nau, khong hoa tan hoan toan duoc
tao ra). H6n hop phan tng nay dugc 1am lanh xuéng -78°C, tiép d6 bs sung nhom
clorua dang hat (2,84g, 21,27mmol). Etylen dugc cho suc qua dung dich ndy trong
7 phiit va 6ng nay dugc déng kin. Chét két tha duoc tao thanh va hén hgp phan
“ting dugc khusy & -78°C trong 15 phiit va sau d6 d& &m t6i nhiét do trong phong.
"Hén hgp phén ting niy dugc khudy trong 2 gid & nhiét do trong phong va sau d6
duoc xa ap. Phan tich LCMS cho thdy sy bi€n m4t ctia nguyén liéu ban dau va sy
* xudt hién ctia san phdm tetralon. Hén hop phan ing ndy dugc rét trén dé, duoc pha
lodng bang DCM va dugc khuély cho dén khi d4 tan chéay. Lép hitu co duogc rira
béng rvluéc.mu(‘)'i, duoc 1am kho va dugc c6 dudi dp sudt giam. Viéc tinh ché trén
silicagel tao ra (5R,7R)-7-(6-0x0-5,6,7,8-tetrahydronaphtalen-2-y1)-3-oxa-1-
azaspiro[4,4]nonan-2-on (1,05g, 3,68mmol). Thoi gian luu HPLC = 0,74 phiit
(Ché& do I); LC/MS M* =286; '"H NMR (400MHz, clorofom-d) § 7,23-7,11 (m,
3H), 5,68 (br. s., 1H), 4,45-4,30 (m, 2H), 3,59 (s, 2H), 3,31-3,18 (m, 1H), 3,08 (t,
J=6,8 Hz, 2H), 2,58 (t, J=6,7 Hz, 2H), 2,42-2,39 (m, 1H), 2,32-2,15 (m, 2H),,2,09;
1,99 (m, 1H), 1,91-1,83 (m, 1H), 1,82-1,72 (m, 1H).

Hop chat trung gian 8
(1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)xyclopentyl ) metanol
| NH,
H,C
OH
®)

Hop chat trung gian 8A: 6-iodo-3,4-dihydronaphtalen-1(2H)-on
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(I-8A)

Dung dich trong c6 khudy cta 6-amino-3,4-dihydronaphtalen-1(2H)-on
(15g, 93mmol) trong axit axetic (150mL) va nudc (150mL) dugc bé sung nhd giot
axit sulphuric (5,5mL, 101mmol) & 0°C. Dung dich cta natri nitrit (12,90g,
187mmol) trong nudc (100mL) ti€p d6 dugc bd sung nhd giot vao trong khoang
thoi gian trén 40 phit & nhiét do nay. Hén hop niy dugc khudy & 0°C trong 10
phit trude khi dugc bd sung cham vao dung dich c¢6 khudy chia natri iodua (55,8g,
| 372mmol) trong nuéc (600mL) trong khoang thdi gian trén 2 giv & 0°C. Huyén
phut mau nau thu duoc duoc khudy & 0°C trong 30 phit va & nhiét do trong phong
trong 1 gio. Hén hop nay duge chiét bing etyl axetat (400mL, 2 x 100mL). Cic
phén chiét etyl axetat da gop lai dugc rira bing nuéc (60mL), dung dich nuéc
Na2S203 bao hoa cho dén khi mau nau bién mit, va dung dich nuée K;PO, bio
hoa (60mL), dugc lam kho trén natri sulfat khan, va dugc c6 duéi 4p suét gidm.
Viéc Vtinh ché bang cach sac ky nhanh (cot silicagel 330g, gradien rira gidi tir 5 t6i
15% .etylAaxetat trong cdc hexan) tao ra 6-iodo-3,4-dihydronaphtalen-1(2H)-on

(17,3g, 63,6mmol) dudi dang chat liéu rdn. LC/MS M*! =273,

Hop chfit trung gian 8B: (S)-N-(6-iodo-3,4-dihydronaphtalen-1(2H)-yliden)-2-

(metoxymetyl) pyrolidin-1-amin

. !
O ﬁfgj
",
d
“CcH

3 ~ (I-8B)

Hoén hop c6 khuély gébm 6-iodo-3,4-dihydronaphtalen-1(2H)-on (I-8A,
20,90g, 77mmol), monohydrat axit p-toluensulfonic (0,584g, 3,07mmol), va
xyclohexan (40mL) dugc bd sung nhoé giot (S)-2-(metoxymetyl)pyrolidin-1-amin
(10g, 77mmol) & nhiét do trong phong dudi nito. Hén hgp nay dugc dun néng
cung v6i viéc loai bd dong so6i clia nude trong 5 gid. Hén hgp phén tng nay duoc

pha lodng bang etyl axetat (20mL) va duoc tron véi dung dich nuéc bicarbonat
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bao hoa (15mL). Lép nude duge tach ra va dugc chiét bang etyl axetat (2 x
30mL). C4c dung dich hitu co da gop lai dugc 1am kho trén natri sulfat khan va
dugc c6 dudi dp sudt gidm. Viéc tinh ché bang cach sdc ky nhanh (cot silicagel
330g, gradien rira gidi tir 0% t6i 20% EtOAc trong cdc hexan) tao ra (S)-N-(6-
10do-3,4-dihydronaphtalen-1(2H)-yliden)-2-(metoxymetyl)pyrolidin-1-amin
(29,1g, 76mmol) duéi dang chat 16ng mau vang. LC/MS M*! =385,

Hop chat trung gian 8C: (R)-2-hexyl-6-iodo-3,4-dihydronaphtalen-1(2H)-on
|

HsC (1-8C)

Dung dich c6 khuay cta diisopropylamin (19,43mL, 136mmol) trong

tetrahydrofuran khan (250mL) duoc bd sung nhd giot dung dich butyl lithi (2,5m
trong céc hexan, 39,4mL, 98mmol) & 0°C dudi nito. Dung dich thu dugc dugc
‘khuay & nhiét d0 nay trong 15 phiit truée khi dung dich cua (S)-N-(6-iodo-3,4-
dihydronaphtalen-1(2H)-yliden)-2-(metoxymetyl)pyrolidin-1-amin (I-8B, 29,1g,
76mmol) trong tetrahydrofuran khan (100mL) dugc bd sung nhé giot vio. Dung
dich phan tng nay dugc khudy & 0°C trong 2 gid. Dung dich ciia 1-iodohexan
(22,35mL, 151mmol) trong tetrahydrofuran (50mL) dugc b6 sung nhd giot vio &
-78°C va hon hop nay dugc khudy & nhiét do ndy trong 2 git. Nhiét do dugc nang
1én nhiét d6 trong phong trong khodng thoi gian trén 1,5 gid. Hén hop phan tng
nay dugc lam giau bang dung dich nuéc amoni clorua bao hda (50mL) va nude
(50mL). Hon hop nay dugc chiét bang cic hexan (200mL) va etyl axetat (3 x
50mL). Céc phén chiét da két hop dugc lam kho trén natri sulfat khan va duoc co
dudi 4p sudt gidm d¢€ tao ra ddu. Ddu ndy dugc hoa tan trong THF (200mL). Dung
dich ctia dong clorua, dihydrat (52g) trong nudc (220mL) dugc bd sung nhé giot
vao & 0°C va hén hop nay dugc khudy manh qua dém & nhiét do trong phong.
Dung dich nuéc amoniac dugc bd sung vao dé nang do pH t6i khoang 9. Hén hop
nay dugc chiét bing hexan (100mL) va dietyl ete (2 x 100mL). C4c phan chiét da
gop lai dugc lam kho trén natri sulfat khan va dugc co. Viéc tinh ché& bang cich
sac ky nhanh (cot silicagel 330g, gradien rira gidi tir O t6i 15% EtOAc trong céc
hexan) tao ra (R)-2-hexyl-6-iodo-3,4-dihydronaphtalen-1(2H)-on (21,6¢,
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60,6mmol) 12 chét ran mau trdng chita mot s6 chat déng phan, ching duoc loai bd
trong budc ti€p sau. LC/MS M*! = 357.

Hop chat trung gian 8D: (R)-2—hex.yl-6-iodo-1,2,3,4-tetrahydronaphtalen
|

HyC (1-8D)

Dung dich c6 khuéy clia (R)-2-hexyl-6-iodo-3,4-dihydronaphtalen-1(2H)-
on (I-8C, 21,6g, 60,6mmol) trong diclorometan (10mL) va 100% EtOH (100mL)
dugc b6 sung timg phén natri borohydrua (4,59g, 121mmol). Hdn hop nay duoc
khudy & nhiét dé trong phong trong 2 gid trude khi duge 1am gidu bang cich bé
sung cham axeton (dugc 1am lanh bang bé nudc). Hén hop nay dugc co dudi 4p
sudt gidm. Phan can dugc tron v6i dung dich nude amoni clorua bao hdoa (100mL)
va nuée (50mL) va dugce chiét bang etyl axetat (100mL, 2 x 50mL). C4c phan
chiét etyl axetat da gop lai dugc 1am kho trén natri sulfat khan va dugc c6 dudi 4p
- suflt gidm d€ tao ra dau. Diu nay dugc hoa tan trong trietylsilan (70mL,

- 438mmol). TFA (100mL, 1298mmol) dugc bd sung vao cing véi khudy manh.
Hén hop nay duge khudy & nhiét do trong phong dudi nito trong 2,5 gid. Sau khi
nude (150mL) dugc bd sung vao, hén hgp nay duge chiét bing cdc hexan (100mL,
2 x 50mL). Cic phan chiét da gop lai dugc rira bang nude (50mL) va sau d6 1a
dung dich nuéc bicarbonat bdo hoa (S0mL), duoc 1am kho trén natri sulfat khan,
va dugc co dé tao ra chit 16ng inéu vang. Viéc tinh ché bang cich sic ky nhanh
(cot silicagel 330g, gradien rira gidi tir 0 t6i 12% EtOAc trong cé4c hexan) tao ra
(R)-2-hexyl-6-iodo-1,2,3,4-tetrahydronaphtalen (18,4g, 53,8mmol) dudi dang chat
16ng khong mau. 'H NMR (400MHz, clorofom-d) § 7,41 (s, 1H), 7,38 (dd, J=7.9,
1,8 Hz, 1H), 6,79 (d, J=8,1 Hz, 1H), 2,82-2,71 (m, 3H), 2,31 (dd, J=16,5, 10,6 Hz
1H), 1,93-1,85 (m, 1H), 1,72-1,60 (m, 1H), 1,41-1,24 (m, 11H), 0,92-0,85 (m,
3H). Viéc tdch SFC bat doi xitng (CHIRALPAK® AS-H 25 x 3,0 cm, 5pm,
CO,/MeOH =95/5, 180mL/phit, 230nm) di cho (R)-2-hexyl-6-iodo-1,2,3,4-
tetrahydronaphtalen (11,8g, PK2) va chat déng phan dang S ctia n6 (1,4g, PK1)

b

dudi dang cac chat 16ng.
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Hop chét trung gian 8E: 3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-

yl)xyclopentanon

HaC (I-8E)

Kb nito dugc cho suc qua hén hop cta (R)-2-hexyl-6-iodo-1,2,3,4-
tetrahydronaphtalen (I-8D, 11,8g, 34,5mmol), tetrabutylamoni clorua (9,58g,
34,5mmol), kali axetat (10,15g, _103mm01), paladi (IT) axetat (0,774g, 3,45mmol),
va DMF khan (100mL) trong 3 phait trﬁ'o’fc khi xyclopent-2-enol (6,8g, 8 lmmol,
dugc diéu ché theo &n pham: Larock, R.C. et al.,‘Tetrah.edron, 50(2):305-321
(1994)) duogc bd sung vao. Khi nito dugc cho suc qua dung dich nay trong 2 phiit
nita. Hon hop nay dugc khudly & 80°C dudi nito trong 2,5 gid va sau d6 dugc co dé
loai b6 DMF. Phén can duogc tron v6i nude (150mL) va duge chiét bang etyl axetat
(4 x 50mL). C4c dung dich etyl axetat da gop lai dugc rira bang nuée (30mL),
dugc 1am kho trén natri sulfat khan, durge loc qua dém silicagel, va dugc c6 dudi -
4p sudt giam. Viéc tinh ch& bang céch sic ky nhanh (cot silicagel 220g, gradien
rlra giai tir 5 t6i 50% etyl axetat trong cdc hexan) tao ra 3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl) xyclopentanon (5,96g, 19,97mmol) LC/MS M*! = 299.

‘Hop chat trung gian 8F: Metyl 1-amino-3-((R)-6-hexyl-5,6,7,3-
tetrahydronaphtalen-2-yl) xyclopentancarboxylat

(I-8F)

Hoén hop gém 3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yDxyclopentanon (I-8E, 5,96g, 19,97mmol), amoni clorua (5,34g, 100mmol),
natri xyanua (4,89g, 100mmol), dung dich metanol 7M ctia amoniac (28,5mL,
200mmol), va diclorometan (15mL) dugc khudy & nhiét do trong phong trong 1
ngay. Dung dich metanol 7M ctia amoniac b6 sung (15mL) dugc bd sung vio.

Hén hop nay dugc khudy & nhiét d¢ trong phong trong 1 ngay va sau d6 dugc co.
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Phan can dugc phan bg trong hai 16p etyl axetat (70mL) va dung dich nuéc
bicarbonat bdo hoa (100mL). L6p nudc dugce tich ra va dugc chiét bing etyl axetat
(3 x 50mL). C4c dung dich etyl axetat d3 gop lai dugc 1am kho trén natri sulfat
khan va dugc co duéi dp sudt gidm dé tao ra 1-amino-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl) xyclopentancacbonitril du6i dang chat ban ran. Chat
liéu ban ran nay dugc tron v6i hdn hgp gém axit clohydric dac (56mL,
1843mmol), nu6c (28mL, 1554mmol), axit axetic (35mL), va dioxan (35mL).
Hén hop nay dugc khudy & 100°C duéi nito trong 10 gid va sau d6 duoc co dé tao
ra chat ran. Chét liéu rdn ndy dugc hoa tan trong trong metanol (20mL) va dugc
tron véi toluen-(20mL). Hon hop nay dugc co t6i kho. Phuong phap 1am kho nay
duoc 1ap lai mot 14n nita d€ tao ra chat rdn kho. Chét liéu rin nay duoc hoa tan
trong metanol khan (300mL). Thionyl clorua (11,66mL, 160mmol) dugc bd sung
nho giot vao & 0°C duéi nito. Hén hop phan tng nay dugc khudy & 70°C trong 7
gid trude khi dugc co. Phan can dugc kiém héa bang dung dich nuée bicarbonat
bao hoa (100mL) va mét it kali cacbonat rén va dugc chiét bang etyl axetat
(100mL, 3 x 30mL). C4c phén chiét etyl axetat dd gop lai duoc 1am kho trén natri
sulfat khan va dugc co duéi dp sudt gidm. Viéc tinh ché bang cdch séc ky nhanh
(cot silicagel 80g, gradien rira gidi tir 20 t6i 100% etyl axetat trong cac hexan) tao
- ra metyl 1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yDxyclopentancarboxylat (5,7g, 15,94mmol) duéi dang chét 1ong. LC/MS M*! =
358. '

Hop chét trung gian 8:

Metyl 1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-y1)
xyclopentancarboxylat (I-8F, 5,7g, 16mmol) dugc hoa tan trong EtOH (60mL) va
metylen clorua (15mL). Natri borohydrua (2,5g, 67mmol) dugc b6 sung viao. Hén
hop nay dugc khudy qua dém & nhiét d¢ trong phong. Axit clohydric (dung dich
nudc 6N, 40mL) dugc bé sung cham vao & 0°C dé tao 6 pH khoang 1. Sau khi
hén hop nay duoc khudy & nhiét do trong phong trong 60 phiit, hydroxit natri (10g
trong 20mL nuéc) dugc bé sung vao dé tao do pH khoang 12. Hén hop nay duoc
khudy & nhiét do trong phong trong 40 phit trudc khi dugc c6 dé loai bd cac dung

mo6i hitu co. Phan can nuée duge pha lodng bang nude (20mL) va duge chiét bing

-68-



22152

EtOAc (100mL, 2 x 50mL). C4c phan chiét etyl axetat da gop lai duoc 1am kho
trén natri sulfat khan, duwgc khir mau béang than, dugc loc qua dém CELITE®, va
dugce c6 dudi dp sudt gidm dé tao ra (1-amino-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)metanol (5,0g, 15mmol) duéi dang chat rin

mau tring.

Céc vidu 1 va 2 va Cic hop chat 3 va 4

Hop chét trung gian 8 dugc tach thanh 3 phan: F1 (Pic 1), F2 (Pic 2 va Pic
3), F3 (Pic 4)) bang cach sir dung SFC bat d6i xting (Cot: CHIRALPAK® AD-H
25 x 3cm, 5um; Pha dong: CO,/(MeOH +0,1%DEA) =88/12; Téc do chay:
200mL/phit; Budc séng do: 220nm; Nhiét o cot: 35°C). Phan thit hai (F2) duoc
' tich ra mot 14n nita bang céch st dung SFC bat d6i xting (Cot: CHIRALPAK®
AS-H 25.x 3cm, Spm; Pha dong:CO,/[MeOH-MeCN (1:1) +0,5% DEA] =88/12;
T6c do chdy:180mL/phit; Bu6c séng do: 220nfn; Nhiét do cot: 35°C) dé tao ra Pic
2 va Pic 3. Ca bon chdt déng phan déu 12 chat rin mau tring rin v6i LG/MS M*! =
330, |
| Vi du 1 (Pic 2): '"H NMR (400MHz, clorofom-d) § 7,07-6,95 (m, 3H),
3,54—3_,44 (m, 2H), 3,34 (tt, J=11,0, 7,0 Hz, 1H), 2,92-2,74 (m, 3H), 2,39 (dd,
J=i6,4, 10,7 Hz, 1H), 2,29-2,14 (m, 1H), 2,08-1,84 (m, 3H), 1,76-1,65 (m, 3H),
1,46-1,26 (m, 12H), 0,99-0,85 (m, 3H). -

Vi du 2 (Pic 4): '"H NMR (400MHz, clorofom-d) & 7,06-6,92 (m, 3H),
3,52-3,37 (m, 2H), 3,09-2,93 (m, IH), 2,88-2,72 (m, 3H), 2,35 (dd, J=15,8, 10,6
Hz, 1H), 2,26 (dd, J=12,7, 7,8 Hz, 1H), 2,11-2,00 (m, 1H), 1,97-1,84 (m, 2H),
1,78-1,60 (m, 3H), 1,43-1,22 (m, 12H), 0,95-0,83 (m, 3H).

Hop chét 3 (Pic 1): '"H NMR (400MHz, clorofom-d) § 7,03-6,92 (m, 3H),
3,46 (s, 2H), 3,39-3,24 (m, 1H), 2,88-2,72 (m, 3H), 2,36 (dd, J=16,3, 10,8 Hz,
1H), 2,27-2,13 (m, 1H), 2,08-1,82 (m, 3H), 1,76-1,63 (m, 3H), 1,43-1,20 (m,
12H), 0,94-0,85 (m, 3H).

Hop chat 4 (Pic 3): '"H NMR (400MHz, clorofom-d) § 7,02-6,92 (m, 3H),
3,51-3,37 (m, 2H), 3,08-2,94 (m, 1H), 2,87-2,71 (m, 3H), 2,35 (dd, J=16,2, 11,1
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Hz, 1H), 2,25 (dd, J=13,1, 7,8 Hz, 1H), 2,12-1,97 (m, 1H), 1,97-1,83 (m, 2H),
1,81-1,59 (m, 3H), 1,43-1,21 (m, 12H), 0,96-0,74 (m, 3H).

C4c Hop chat 5-8 dugc diéu ché theo phwong phdp téng hop va tich chung
cho Hop chat trung gian 8, cdc Vi du 1-2, va C4c hgp chét 3-4 bang c4ch sit dung
chét dong phan d6i anh (S) (PK1) clia Hop chat trung gian iodua I-8D. Ca bon
chét déng phan (Céc hop chét 5-8) déu c6 MW = 329,5; LC/MS M*! = 330; Ché&
do HPLC: C.

Bang 1
Vidu CAu triic , Tén goi Thoi gian
No. Ivu HPLC
(phuit)
1 O,N Hy | . ((1R,3R)-1-amino-3-((R)-6- 3,78

H,C o "'fl hexyl-5,6,7,8-
OH tetrahydronaphtalen-2-yl)
iéj - xyclopentyl)metanol
2 NHy | {(1R,35)-1-amino-3-((R)-6- 3,78
H;C V"l _ e hexyl-.5,6,7,8-
OH tetrahydronaphtalen-2-yl)
xyclopentyl)metanol

Bang 2
Hop chat C4u tric Tén goi Thoi gian
No. Iuvu HPLC
(phiit)
3 «NHz | ((1S,35)-1-amino-3-((R)-6- 3,78
H5C hexyl-5,6,7,8-
OH | tetrahydronaphtalen-2-yl)
xyclopentyl)metanol
4 NH [ ((1S,3R)-1-amino-3-((R)-6- 3,78
HsC \O\ hexyl-5,6,7,8-
OH | tetrahydronaphtalen-2-yl)
xyclopentyl)metanol
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Hop chat C4u tric Tén goi Thoi gian
No. lwu HPLC
(phiit)

((1S,3S)-1-amino-3-((S)-6- 3,78
hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)
xyclopentyl)metanol

((1R,3R)-1-amino-3-((S)-6- 3,78
hexyl-5,6,7,8-
tetrahydronaphtalen-2-y1)
xyclopentyl)metanol

((1S,3R)-1-amino-3-((S)-6- 3,77
hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)
xyclopentyl)metanol

((1R,3S)-1-amino-3-((S)-6- 3,77
- hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)
xyclopentyl)metanol

Su diéu ché theo céch khéc clia Vi du 2
Ché phdm 2A: (5R,7S)-7-(6-hexyl-7,8-dihydronaphtalen-2-yl)-3-oxa-1-

azaspiro[4,4]nonan-2-on

(2A)

Hén hop gém 6-((5R,7S)-2-0x0-3-o0xa-1-azaspiro[4,4]nonan-7-yl)-3,4-
dihydronaphtalen-2-yl triflorometansulfonat (Int. 6, 1g, 2,396mmol) va NMP
(2,306mL, 23,96mmol) trong THF (20mL) & -40°C dugc b6 sung dung dich clia
lithi bis(trimetylsilyl) amit trong THF (2,396mL, 2,396mmol). Hén hop phan tng
nay dugc khudy trong 15 phuit, va sau d6 sét axetylaxetonat (0,042g, 0,120mmol)
va hexylmagie bromua trong ete (2,396mL, 4,79mmol) dugc b6 sung vao. Hon

hop phén ting nay dwogc khudy trong 30 phiit va dugc 1am giau bing nuéc. Hén
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hop phén ting nay dugc pha loing bang etyl axetat va dugc rira bing HCI 1M. Lép
hitu co dugc 1am kho bang MgSO,, dugc loc va duge c6. Chat liéu tho nay duoc
tinh ché trén hop silicagel (40g) sir dung gradien EtOAc/hexan (0-100% EtOAc
trén 12 CV) @€ cho 662mg (5R,7S)-7-(6-hexyl-7,8-dihydronaphtalen-2-yl)-3-oxa-
1-azaspiro[4,4]nonan-2-on 1a ch4t rdn mau trdng. Thoi gian lvu HPLC = 1,28 phiit
(Ch&€ do G); LC/MS M*! = 354: 'TH NMR (400MHz, clorofom-d) § 7,03-6,88 (m,
3H), 6,21 (s, 1H), 5,16 (br. s., 1H), 4,44-4,15 (m, 2H), 3,13-2,96 (m, 1H), 2,80 (t,
J=8,0 Hz, 2H), 2,47-2,08 (m, 6H), 2,05-1,93 (m, 2H), 1,90-1,73 (m, 1H), 1,68-
1,43 (m, 4H), 1,41-1,22 (m, 5H), 1,01-0,83 (m, 3H).

- Ché€ phdm 2B: (5R,7S)—7¥((R)-6-hexyl—5,6,7,8-tetrahydronaphtalen-2-yl)—3—oxa-1-

azaspiro[4,4]nonan-2-on

(2B)

Hén hop gom (5R,7S)-7-(6-hexyl-7,8-dihydronaphtalen-2-yl)-3-oxa-1-
azaspiro[4,4]Jnonan-2-on (2A, 760mg, 2,15mmol) va (-)-2,3-bis[(2R,5R)-2,5-
dimetylphospholanyl]-N-[3.5-bis(triflorometyl)phenylJmaleiximit(1,5-
xyclooctadien)rodi(I) tetrafloroborat (273mg, 0,43mmol) trong MeOH (27mL)
dugc hydro héa & 850psi (5,86MPa) trong 1000 phiit nhd sir dung ndi hép loai
HEL 100mL. Hon hop phén ting nay dugc loc va dugc co trong chan khong. Chat
liéu tho ndy dugc tinh ché trén hop silicagel (40g) st dung gradien EtOAc/hexan
(0-100% EtOAc trén 20 phit) dé cho 640mg (5R,7S)-7-(6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)-3-oxa-1-azaspiro[4,4]nonan-2-on vdéi ty 1€ 1:2 cta hai
chit d6ng phan. Chat déng phan cht y&u mong muén duge tich ra nhd st dung
cot CHIRALPAK® AS-H duéi ché do SFC (35% MeOH trong CO,). Thoi gian
Iuu = 5,14 phit. Thu héi duge 400mg (5R,7S)-7-((R)-6-hexyl-5,6,7,8-

7 tetrahydronaphtalen-2-yl)-3-oxa-1-azaspiro[4,4]nonan-2-on. '"H NMR (400MHz,
metanol-d,) 6 7,02-6,91 (m, 3H), 4,47-4,20 (m, 2H), 3,02 (tt, J=11,0, 7,2 Hz, 1H),
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2,87-2,74 (m, 3H), 2,41-2,24 (m, 2H), 2,17-2,03 (m, 2H), 2,00-1,89 (m, 3H),
1,86-1,74 (m, 1H), 1,73-1,61 (m, 1H), 1,51-1,28 (m, 11H), 0,99-0,88 (m, 3H).

Su diéu ché khéc Ché phdm 2B:

Hoén hgp gom (5R,7S)-7-(6-hexyl-7,8-dihydronaphtalen-2-yl)-3-oxa-1-
azaspiro[4,4]nonan-2-on (2A, 2,1g, 5,94mmol) trong DCM (10ml) dugc bd sung
nho giot dung dich cta ((1R,2S,3R,5R)-2,6,6-trimetylbixyclo[3,1,1]heptan-3-
yDbo trong DCM (30mL) & -35°C du6i nito. (Chét phan tng bo dugc tao ra nhu
sau: Hon hop gém S-Alpin-Boramin (8,4g, 20,18mmol) trong THF (35ml) duoc
b6 sung BF,; etereat (5,11ml, 40,4mmol) & nhiét do trong phong. Hdn hop nay
dugc khudy & nhiét d6 trong phong trong 1,5 gid, dugc loc dudi nito, va banh loc
dugc rira bang lanh THF (2x6ml). Phan dich loc va phan rira dugc gop lai va dugc
co trong chan khong. Phén can nay dugc b sung DCM (20mL) va dung dich nay

“dugc 6 mot 14n nita. Chét phan ting thu duge duge tdi hoa tan trong DCM (30mL)
va dugc st dung truc ti€p cho bude hydroborat héa). Sau khi khudy & nhiét d6 nim
trong khodang tir -35°C dén -30°C trong 4 gi% va & nhiét do nidm trong khoang tir
-25°C dén -20°C trong 2 gi®, MeOH (3,6mL) dugc bd sung vao va hén hop phan
ting nay dugc khudy & -10°C trong 10 phiit va & 0°C trong 10 phit. Hén hop nay
dugc pha loang bang THF (25mL), ti€p d6 dung dich cia NaOH (6N, 9,9mL,
59,4mmol) dugc bd sung nhd giot vao, tiép d6 12 H,0, (30%, 6,07ml, 59,4mmol)
va hén hop nay dugc khudy & nhiét do trong phong trong 16 gid. Hén hop nay
dugc bd sung DCM (100mL) va nuéc (50mL). Toan bo dung dich dugc loc qua
dém CELITE® va banh loc dugc rira bang DCM. Hai 16p dugc tdch, 16p nuée
dugc chiét bang DCM (50mL) dugc két hop vdi 16p hitu co. Céc 16p hitu co di gop
lai dugc rira bang nuée (100mL) va nuéec mudi (100mL), dugc 1am kho trén
Na,SO, khan va dugc co trong chan khong. Chat liéu tho nay duoc tinh ché trén

| hop silicagel (40g) st dung gradien EtOAc/hexan (0-50% EtOAc trén 55 phiit) dé

cho 1,9g (86%) (5R,7S)-7-(6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-1-
azaspiro[4,4]nonan-2-on véi ty 1& 8:1 cuia hai chét d6ng phan. Hén hop duoc dua
ludn vao budc ti€p theo ma khong cén tich cdc chit déng phan khong d6i quang.

(5R,75)-7-(6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-1-

azaspiro[4,4]nonan-2-on (3,2g, 8,61mmol) trong MeOH (30mL) dugc bd sung
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Pd/C (10%, 1,1g). Chan khong nhe duogc dp dung cho binh cdu phén tng, tiép d6
nap trd lai hydro tir binh c4u hydro. Sau khi khudy & nhiét do trong phong trong 6
gio, EtOAc (20mL) dugc bd sung dé hoa tan chét két tha. Chan khong nhe duoc
dp dung cho binh c4u phan tng, ti€p d6 nap trd lai hydro tir binh cdu hydro va cic
chat trong binh nay dugc khudy & nhiét do trong phong trong 16 git. Hén hop niy
dugc loc qua d¢ém CELITE® va banh loc duge rita bing EtOAc, DCM, MeOH va
EtOAc. Cic dung moi di gop lai dugc co trong chan khong dé cho hdn hop tho
(3,06g) 1a hon hop chét dong phan khong vdi ty 1é 8:1. Chat dong phan cha yéu
- duogc tach ra bang céch st dung cot CHIRALPAK® AS-H dudi cic diéu kién SFC
(35% MeOH trong CO,). Thoi gian luu = 4,64 phiit. Thu héi dugc 2,35g (77%)
(5R,75)-7-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-y1)-3-oxa-1-

azaspiro[4,4]nonan-2-on.

Vi du 2:

Hén hop gém (5R,7S)-7-(R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)-3- -
oxa-1-azaspiro[4,4]nonan-2-on (400mg, 1,125mmol) trong dioxan (30mL) duoc
b6 sung dung dich nuéc NaOH (1N, 20mL). Hén hogp phan tng nay duogc gia nhiét
6 100°C trong 3 ngay, lam nguoi xudéng nhiét do trong phong, pha lodng bing etyl
axetat va rira bang nu6c. Lép hitu co dugc 1am kho bang MgSO,, dugc loc va dugc
co. Chat liéu tho nay duogc tinh ch€ trén hop silicagel (24g) sit dung gradien 20%
(2N NH;/MeOH) trong DCM/DCM (0-75% cua 20% (2N NH,/MeOH) ‘trong
DCM trén 13 CV) d€ cho 290mg ((1R,3S)-1-amino-3-((R)-6-hexyl-5,6,7.8-
tetrahydronaphtalen-2-yl)xyclopentyl)metanol. Thoi gian lvu HPLC = 10,09 phiit
(Ch€ @6 H); LC/MS M*! = 330; '"H NMR (400MHz, metanol-d,) & 7,03-6,91 (m,
3H), 3,54-3,41 (m, 2H), 3,01 (tt, J=11,1, 7,2 Hz, 1H), 2,87-2,69 (m, 3H), 2,34 (dd,
J=16,2, 10,5 Hz, 1H), 2,20 (dd, J=13,0, 7,5 Hz, 1H), 2,07-1,84 (m, 3H), 1,83-1,60
(m, 3H), 1,60-1,48 (m, 1H), 1,47-1,25 (m, 11H), 1,00-0,88 (m, 3H).

Vi du 2, Bazo tu do, hgp chat dang N-1:

Vi du 2, bazo tr do, hop chét dang N-1 dugc tao ra bang céch diéu ché
dung dich g6c chita 385mg hop chat clia Vi du 2 da dugc hoa tan trong hén hop
gém 18mL THF va 1,25mL H,0 (20mg/ml). Ti€p theo, 52ul dung dich géc nay
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duogc 1am boc hoi t6i khan. Chét liéu da 1am kho nay dugc bd sung 52l dung dich
50:50 cta etanol:heptan. Dung dich thu dugc dugc 1am boc hoi dé tao ra cic dia
chit két tinh.

Vi du 2, Mu6i mono-HCl, Monohydrat, dang H-1:

Monohydrat, muéi mono-HCl ctia Vi du 2, dang H-1 dugc tao ra bing céch
diéu ch& dung dich 50:50 nu6c metanol (200pul) chita 3,2mg hop chét ctia Vi du 2.
Ti€p theo, 400p1 dung dich nudc 0,025M HCI duge bd sung nhé giot vao cling véi
khudy. Dung dich thu dugc duge 1am bdc hoi dé tao ra céc dia chat két tinh.

Vi du 2, Mu6i mono-HCI, Monohydrat, dang H-2:-

Monohydrat, mu6i mono-HCl ctia Vi du 2, dang H-2 dugce tao ra bang cach
‘diéu ch€ dung dich 50:50 nuéc THF (200pul) chita 3,2mg hop chét ctia Vi du 2.
Ti€p theo, 400p1 dung dich nude 0,025M HCI duge bd sung nhd giot vio cling véi
khudy. Sau d6, dung dich niy duoc 1am bdc hoi d€ tao ra cic dia ctia mu6i mono-
HCI dang monohydrat H-2 cfia Vi du 2. |

Vi du 2, Mu6i mono-HCI, dang N-3:

Mu6i mono-HCI clia Vi du 2, dang N-3 dugc tao ra bing cédch diéu ché
200ud dung dich rugu isopropylic chita 3,2mg hop chat cta Vi du 2. Tiép theo, -
400p1 dung dich HCI trong rugu 0,025M dugc bd sung nhd giot vao ciing véi
khudy. Dung dich nay dugc 1am béc hoi dé tao ra cic dia clia mudi mono-HCl
dang N-3 ctia Vi du 2.

Vi du 2, Mu6i mono-HCl, dang N-4:

Muéi mono-HCl cia Vi du 2, dang N-3 duoc tao ra bang céch diéu ché
200pl1 dung dich 50:50 metanol/THF chita 3,2mg hop chit ciia Vi du 2. Tiép theo,
400p1 dung dich HCI trong rugu 0,025M dugc bd sung nhd giot vao cling v6i
khudy. Dung dich thu duoc dugce 1am béc hoi dé€ tao ra cic dia clia mu6i mono-
HCl dang N-4 ctia Vi du 2. |
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Vi du 2, Monohydrat, Muéi axit hemi-L-malic, dang H-1:

Monohydrat, muo6i axit hemi-L-malic, dang H-1 dugc tao ra bang céch diéu
ch€ 200ul dung dich 50:50 nuéc THF chita 3,2mg hgp chat cha Vi du 2. Tiép
theo, 240ul dung dich axit L-malic rugu 0,042M dugc bd sung nhéd giot vio cling
v6i khudy. Dung dich thu dugc dugc 1am béc hoi dé tao ra céc dia dang H-1 coa

- mudi axit hemi-L-malic cta Vi du 2.

Vi du 2, Monohydrat, Mudi axit hemi-malonic, dang H-1:

‘Monohydrat, mu6i axit hemi-malonic, dang H-1 dugc tao ra bang cich diéu
ch€ 200u1 dung dich 50:50 nuéc THF chita 3,2mg hop chét cta Vi du 2. Tiép
theo, 193l dung dich ruou axit malonic 0,052M dugc bd sung nho giot vao cling
v6i khlié’y. Dung dich thu dugc dugc 1am béc hoi @€ tao ra céc dia dang H-1 cha

mudi axit hemi-malonic cta Vi du 2.

. Vidu 2, 1/3-Hydrat, Muéi axit phosphoric, dang H.33-1:
Muéi axit phosphoric 1/3-hydrat, dang H.33-1 dugc tao ra bing cich diéu.

ché€ 200ul dung dich 50:50 nudc metanol chia 3,2mg hop chét ctia Vi du 2. Tiép
theo, 136l dung dich axit phosphoric rugu 0,073M dugc bé sung nhé giot vao
“cling v6i khudy. Dung dich thu dugc dugc lam béc hoi dé tao ra céc dia clia dang -

H.33-1 cha mu6i axit phosphoric cta Vi du 2.

Vi du 2, Muéi axit R-(+)-mandelic, hgp chat dang N-1: ,

Mu6i axit R-(+)-mandelic, hop chit dang N-1 dugc diéu ché bing cich bé -
sung hop chét ciia Vi du 2 va mot lugng déng phan tir ctia hén hop axit R-(+)-
mandelic gom metanol va axetonitril. Dung dich nay duogc 1am b&c hoi dé tao ra

céc dia ciia dang N-1 cia mu6i axit mono-R-(+)-mandelic ctia Vi du 2.
Vidu9

((1R,3R)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
yDxyclopentyl)metyl dihydro phosphat
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Ox
H,C o “,

OP(O)(OH),

)

Dung dich c6 khudy cta ((1R,3R)-1-amino-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl) xyclopentyl)metanol (Vi du 1, 10mg, 0,030mmol) trong
axetonitril khan (1mL) & 0°C dugc bd sung pyrophosporyl clorua (0,042mL,
0,303mmol). Dung dich trong thu dugc dugc khudy & nhiét 4o nay trong 5 phit va
& nhiét do trong phong qua dém. Sau khi nude (0,4mL) duge bé sung vao, hén hop
nay dugc khudy & nhiét d6 trong phong trong 1 gid. Viéc tinh ché bang céch sit
dung HPLC d4o pha (Luna Axia Sp c18 30 x 100mm, gradien 10phiit tit 40% t6i
100% Dung mo6i B, Dung moéi A: 0,1% TFA trong nuée, Dung moi B: 0,1% TFA
trong MeCN), c6 va dong kho nhanh da cho ((1R,3R)-1-amino-3-((R)-6-hexyl-
5,6,7,8-tetrahydronaphtalen-2-yl)xyclopentyl)metyl dihydro phosphat (2mg,
4,15umol, hiéu suat: 13,68%) duéi dang chét ran mau tring. Thoi gian luu HPLC
= 3,94 phiit (Ch€ do C); LC/MS M*" = 410; '"H NMR (500MHz, metanol-d, +
KOH) 6 6,97-6,87 (m, 3H), 3,77-3,71 (m, 1H), 3,71-3,66 (m, 1H), 2,83-2,70 (m,

' 3H), 2,32 (dd, J=16,2, 10,7 Hz, 1H), 2,14-1,98 (m, 2H), 1,96-1,83 (m, 2H), 1,74-
1,60 (m, 3H), 1,59-1,49 (m, 1H), 1,45-1,26 (m, 11H), 0,94-0,87 (m, 3H), mot
proton dudi pic dung mdi metanol (khoang 3,3ppm).

Vidu 10
((1R,3S)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)
xyclopentyl)metyl dihydro phosphat

NH,
H.C

OP(O)(OH),

(10)
Hén hop cua phospho pentoxit (150mg, 0,528mmol) va 85% axit
phosphoric (0,15mL, 10,01pmol) dugc khudy & 100°C du6i nito trong 1 gid trude
khi ((1R,3S)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-
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yDxyclopentyl)metanol (vi du 1, 6mg, 0,018mmol) dugc bd sung vao. Dung dich
nay dugc khudy & nhiét do nay trong 3 gid. Nude (0,5mL) dugc bé sung vao &
nhiét do trong phong. Hon hop nay dugc khudy & nhiét do trong phong trong 1
gi®. Viéc tinh ché bang cich sir dung HPLC d4o pha (PHENOMENEX® Luna
Axia 5p ¢18 30 x 100mm, chay 10 phiit, Dung mo6i A: 10% MeOH: 90% H,O:
0,1% TFA, Dung moi B: 90% MeOH, 10% H,0, 0,1% TFA), c6 va dong kho
nhanh da cho ((1R,35)-1-amino-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)

- xyclopentyl)metyl dihydro phosphat (4mg, 9,38 umol) duéi dang chat rén mau
trang. LC/MS M*! = 410. Thoi gian Ivu HPLC = 3,96 phiit (Ché d6 C). 'H NMR
(400MHz, metanol-d,+CDCl5) 8 7,10-6,83 (m, 3H), 4,06-3,77 (m, 2H), 3,20-3,06
(m, 1H), 2,85-2,74 (m, 2H), 2,48 (dd, J=12,9, 6,9 Hz, 1H), 2,40-2,28 (m, 1H),
2,19-2,08 (m, 1H), 2,05-1,90 (m, 4H), 1,80-1,62 (im, 2ZH), 1,48-1,22 (m, 12H),
0,95-0,86 (m, 3H).

Su diéu ché theo cdch khdc ctia Vidu 10 _
Ché phdm 10A khéc: tert-butyl ((1R,3S)-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)-1-(hydroxymetyl)xyclopentyl)carbamat

H
N~Boc

"y
|

OH

(10A)

Dung dich c¢6 khudy ctia ((1R,3S)-1-amino-3-((R)—6-hexyl-5 ,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)metanol (Vi du 2, 270mg, 0,819mmol)
trong diclorometan khan (6mL) dugc bé sung di-zert-butyl dicarbonat (536mg,
2,458mmol). Dung dich thu dugc dugc khudy & nhiét do trong phong trong 3 gid.
Hén hop nay dugce co. Viéc tinh ché€ bing cch sic ky nhanh (cot silicagel 24g,
gradien rira giai tlr 10 t6i 60% etyl axetat trong cdc hexan) tao ra tert-butyl
((1R,35)-3-((R)-6-hexyl-5,6,7,8-tetrahydronaphtalen-2-yl)-1-

- (hydroxymetyl)xyclopentyl)carbamat (337mg, 0,784mmol, hiéu suat: 96%) dudi
dang chit rin mau traing. LC/MS M*! = 430.
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- Ché& phdm 10B khéc: fert-butyl ((1R,3S)-1-(((bis(2-
(trimetylsilyl)etoxy)phosporyl)oxy)metyl)-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)carbamat

| Dung dich c6 khudy cta terz-butyl (( 1R,3$)—3-((R)—6-hexyl—5,6,7,8-

tetrahydronaphtalen-2-yl)-1-(hydroxymetyl)xyclopentyl)carbamat (Ch€ phdm
10A, 336mg, 0,782mmol) trong metylen clorua khan (7mL) dugc b6 sung bis(2-

' (tﬁmetylsilyl)etyl)diisopropylphosphoramidit (858mg, 2,346mmol) trong mot 14n
6 0°C duéi nito. Ti€p theo, 1, 2, 4-1H-triazol (162mg, 2,346mmol) tiép d6 duoc
bd sung vao. Hén hgp phén ting ndy dugc khudy & 40°C trong 18 gid. Dung dich
nay dugc lam lanh xuéng 0°C trude khi hydro peroxit (0,78 1mL, 7,82mmol) dugc
b4 sung vao. Hén hop ndy dugc khudy & 0°C trong 30 phit & nhiét do trong phong

' trong 1 gio truée khi metanol (3mL) dugc bd sung dé tao ra hén hop cia dung
dich d6ng nhét. Dung dich-nay dugc khudy & nhiét do trong phong trong 1 gid.
Dung dich nuéc natri thiosulfat bao hoa (SmL) dugc bd sung vao dé 1am gidu phan
tng. Hon hop nay dugc co dudi 4p sudt gidm va dugc chiét bing etyl axetat (3 x
4mL). C4c dung dich hitu co da gop lai dugc lam kho (Na,SO,) va dugc co dudi 4p
sudt gidm. Viéc. tinh ché& bang cdch sac ky nhanh (cot silicagel 24 g, gradien rira
gidi tir 5 t6i 25% etyl axetat trong cdc hexan) tao ra tert-butyl ((1R,3S)-1-(((bis(2-
(trimetylsilyl)etoxy)phosporyl)oxy)metyl)-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl)carbamat (514mg, 0,724mmol) du6i dang
chat 16ng.

Vidu 10

Dung dich c6 khudy cta tert-butyl ((1R,3S)-1-(((bis(2-
(trimetylsilyl)etoxy)phosporyl)oxy)metyl)-3-((R)-6-hexyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopentyl) carbamat (Ché€ phdm 10B, 500mg,
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0,704mmol) trong diclorometan (6mL) duoc bd sung cham TFA (6mL) & 0°C.
Hén hop nay dugc khudy & nhiét do trong phong trong 3 gidr trudc khi 90mL
heptan dugc b sung vao. Dung dich nay dugc c6 duéi 4p suat giam. Tiép theo,
70mL metanol dugc b4 sung vao phan cén rin niy, ti€p d6 13 dung dich nuéc
NaOH 1IN (4mL). HOAc (0,4mL) ti€p d6 dugc b6 sung vao & 60°C dé axi héa
dung dich nay t6i do pH = 4. Hon hop ran-16ng nay dugc khudy & 60°C trong 1
gid. Chét liéu rdn dugc tich ra, duoc rira bang metanol, nudc, metanol, etyl axetat,
va metanol. Viéc dong kho nhanh di cho ((1R,3S)-1-amino-3-((R)-6-hexyl-

- 5,6,7,8-tetrahydronaphtalen-2-yl)xyclopentyl)metyl dihydro phosphat (257mg,
0,619mmol, hiéu suat: 88%) dudi dang chét rin mau tring. LC/MS M*! = 410; 'H
"NMR (400MHz, metanol-d,)(+KOH) & 7,00-6,86 (m, 3H), 3,78-3,62 (m, 2H),
37,09-2,97 (m, 1H), 2,84-2,67 (m, 3H), 2,38-2,22 (m, 2H), 2,03-1,74 (m, 4H),
1,73-1,60 (m, 2H), 1,50 (t, J=12,3 Hz, 1H), 1,44-1,27 (m, 11H), 0,95-0,86 (m,

B | | | |

Hop chét so sanh 11
(1IR,3R)-1-amino-3-(6-(pentyloxy)naphtalen-2-yl)xyclopentyl)metanol

H,N OH

()
CHC g OO | (11

qu chat so sénh 11 da dugc mo ta trong WO 2008/079382, Vi du Q.1.

Hop chat trung gian 11A: (5R,7R)-7-(6-(Pentyloxy)naphtalen-2-yl)-3-oxa-1-

azaspiro[4,4] nonan-2-on

o 9%
"0 1-11A)

Hbn hop gém 1-pentanol (6,13mL, 56,4mmol), monohydrat axit p-
toluensulfonic (4,60mg, 0,024mmol), va trimetoxymetan (0,353mL, 3,22mmol)
duoc khudy & 100°C trong 3 gid bing dong khong khi cham chay trén hén hop dé
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loai bé metanol va mot phan pentanol. Chét 10ng can thu dugc dugc tron véi

 (5R,7R)-7-(6-0%x0-5 ,6,7,8-tetrahydronaphtalen-2-yl)-3-oxa-1-azaspiro[4,4]nonan-

2-on (Int. 7, 230mg, 0,806mmol) va dugc khudy & 100°C dudi nito trong 2,5 gid.

Dung dich nay dugc dé ngudi xudng nhiét do trong phong trudc khi paladi trén

- cacbon (172mg, 0,08 1mmol) dugc bd sung vao, ti€p d6 14 etyl axetat (4mL). Hon
- hop nay dugc dé khufly qua dém dudi 4p suat hydro trong binh cdu & nhiét do
trong phong. Hén hop thu dugc duge loc qua thiét bi loc mang va phan dich loc
dugc co. Viéc tinh ch€ bang c4ch sic ky nhanh (cot silicagel 24g, 0% t6i 70% etyl
axetat trong cic hexan) tao ra 180mg chat liéu ma can phai tinh ché& thém. Viéc
sic ky 10ng siéu t6i han tao ra phdn chi yéu bdi phap phan tich UV duoc nhan
dién 1a (5R,7R)-7-(6-(pentyloxy)naphtalen-2-yl)-3-oxa-1-azaspiro[4,4 Jnonan-2-on
(36mg) dudi dang chat liéu rén. Dung cu: Thar 350 Thar Analytical SFC-MS; Céc

- dieu kién: Ch€ do phan tich: Cot phan tich: AD-H (0,46 x 25cm, Spm); 4p sudt
BPR: 100 ba (0,68MPa); Nhiét do: 45°C; T6c do chay: 3,0mL/phit; Pha dong:
CO,/ MeOH (70/30); Budc séng do: UV 200-400nm. Ché& do diéu ché: Cot diéu
ché: AD-H (3 x 25cm, Sum); dp sudt BPR: 100 ba (0,68MPa); Nhiét do: 35°C;

- To6c d6 chady: 120mL/phit; Pha dong: CO,/ MeOH (70/30); Budc séng dod: 220nm;
Chuong trinh tach: Tiém chong; Tiém: 2,5mL v6i chu ky 480 gidy. (Thoi gian luu
SFC phan tich = 11,68 phiit, d6 tinh khiét >99,5%) Thoi gian lvu HPLC = 1,11
phiit (Ché€ d6 G); LC/MS M*! = 354, "H NMR (400MHz, clorofom-d) & 7,68 (d,
J=8,4 Hz, 2H), 1,55 (s, 1H), 7,30 (s, 1H), 7,21-7,04 (m, 2H), 6,48 (br. s., 1H),

4,50-4,28 (m, 2H), 4,07 (t, J=6,6 Hz, 2H), 3,49-3,31 (m, 1H), 2,46 (dd, J=13,3,
7,6 Hz, 1H), 2,39-2,24 (m, 1H), 2,24-2,12 (m, 1H), 2,12-2,00 (m, 1H), 2,00-1,90
(m, 1H), 1,90-1,76 (m, 3H), 1,58-1,30 (m, 4H), 0,96 (t, J=7,0 Hz, 3H).

Hop chat so sanh 11
Dung dich gébm (5R,7R)-7-(6-(pentyloxy)naphtalen-2-yl)-3-oxa-1-
azaspiro[4,4]nonan-2-on (36mg, 0,102mmol) trong dioxan (2mL) va nudc
(0,8mL) dugc b sung LiOH (36,6mg, 1,528mmol). Dung dich ndy dugc gia nhiét
- 61 90°C va dé khudy trong 15 gid. Hon hop phan tng nay dugc 1am mét xuéng
- nhiét d6 trong phong va dugc rét vao etyl axetat va dugc rita bang nudc. Chat liéu
-th6 nay sau d6 dugc tinh ché€ trén HPLC déao pha [Cot: Luna Axia 30*100mm;
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thoi gian gradien: 10 phit; T6c d9 chay = 40mL/phit; Dung méi A = 10%
MeOH-90% Nu6c-0,1% TFA; Dung mé6i B = 90% MeOH-10% nuéc-0,1% TFA;
% B khéi dau = 20; % B két thic = 100]. C4c phan doan chita sdn phdm dugc thu
gom va duogc lam kho trong moi trudng c6 do chan khong cao dé tao ra ((1R,3R)-
1-amino-3-(6-(pentyloxy)naphtalen-2-yl)xyclopentyl)metanol, TFA (31mg) duéi
dang chét liéu ran. Thoi gian lvu HPLC = 0,90phit (Ché do G); LC/MS M*! =
328. 'H NMR (400MHz, metanol-d,) § 7,75-7,66 (m, 2H), 7,66-7,59 (m, 1H),
7,40-7,33 (m, 1H), 7,17 (d, J=2,6 Hz, 1H), 7,14-7,08 (m, 1H), 4,07 (t, J=6,5 Hz,
2H), 3,74-3,60 (m, 2H), 3,59-3,41 (m, 1H), 2,39-2,22 (m, 3H), 2,04-1,80 (m, 5H),
1,55-1,34 (m, 4H), 1,01-0,89 (m, 3H).

Thit nghiém sinh hoc
Thit nghiém phosporyl héa méu toan phéin (WBP) & chuot

Cédc hop chat c6 cong thitc (III) doi hoi sir sinh hoat héa théng qua qua
trinh phosporyl héa rugu d€ tao ra hop chét phosphat este hoat tinh c6 cong thic
(I). Theo 4n phdm: Brinkmann, V. et al., (J. Biol. Chem. 277:21453-21457
(2002)), cau hinh déng tich thé clia amin mang tam cacbon c6 thé anh hudng
twong doi t6i viéc xay ra qud trinh phosporyl héa.

Miic do tuong d6i clia qué trinh phospholyl héa clia cic hop chét cha céc
- Vidu 1-2 va cdc Hop chat 3-8 dugc ddnh gid bang cch 0 céc hop chét rugu nay
trong mau toan ph4n ctia chut nhit. Su xudt hién cha hop chét da phosporyl héa
duoc do sau 4 git dé xic .dinh mifc do twong da6i su hinh thanh phosphat este. M4u
toan phan dugc 14y méi tir chuot nhat BALB/C bing c4ch mit mau sau héc mét va
gom vao 6ng chita EDTA. Mau toan phén da dugc xit Iy bing EDTA duoc phan
vao 6ng polypropylen 1,4mL theo fomat 96 16 (100pL trén mdi méu) va dugc ting
vot v6i hop chit thit nghiém (1mM trong DMSO) dé cho néng d6 cusi 10pM b(n=2
cho mot hop chat). 6ng nay dugc day kin va dugc tao xody truGe khi chuyén vio
mdy lac hanh tinh d€ a & 37°C, 225 vong/phiit trong 4 giv. Két thiic qu4 trinh 1,
cdc mau dugc phét trén gidy Ahlstrom 226 untreated Specimen Collection Paper
(25pL cho méi vét n=2) va dé kho qua dém trong khong khi. Céc thé Dried Blood
Spot (DBS) dugc cét giit ¢ nhiét 40 moi trudng trong céc tii chat déo day kin c6
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b4 sung chat hit 4m. Khi chuén bi phan tich, miu dot 6mm (tuwong dwong véi
12,5pl méu uét) duge 14y véi n=1 va dugc dat trong tdm loc 96 16 can. Tiép theo,
105pL hén hop ciia 75% axetonitril va 25% nudc chita chat chuin noi duoc b
sung vao va dugc tao xody nhe trong 30 phit trudc khi duge quay ly tam. Dich néi
trén bé mat dugc tich ra khoi vién trdn protein va Sul duge tiém. Céc hop chat
phosphat este hoat tinh va goc (ruogu) dugc phan tich dinh lugng, nho st dung
dudng cong dinh chudn DBS, bdi LC/MS/MS trén thiét bi Triple Quadrapole. Cic
ty 1& vung gilta hop chét da phosporyl héa va hgp chit géc (rugu) duoc xic dinh.
- Mot tri s6 cang 16n cua ty 1¢ giita hgp chét da phosporyl héa va hop chat géc
(rugu) thé hién su tao thanh hgp chét phosphat este cang nhiéu tir hop chat géc
(rugu). Bang 2 thé hién cdc két qua (trung binh s6 clia hai thir nghiém) ctia céc
hop chat cia céc Vi du 1-2 va Céc hogp chat 3-8 & 4 gid. Cic hop chat clia céc Vi
du 1-2 va Hop chat 6, cic ty 1& viing cta sy tao thanh hop chat phosphat este so
v6i cdc hop chat goc (rugu) ¢ 4 giv it nhit 1a 0,59. Tréi lai, cdc ty 1& ving cla su
tao thanh hop chét phosphat este so v&i cdc hop chat géc (rugu) d6i véi cac hop
chét 3-5 va 7-8 1a bing hoic nhd hon 0,17. Trong nghién ctu nay, cic hop chat
cta Vi du 1-2 va Hop chit 6 dugc chi ra 1a bi phosporyl héa & mitc d6 nhiéu hon
so v6i cac Hop chat 3-5 va 7-8.

Bing2

- Phosporyl héa mdu toan phan chudt nhit - Mi¢c d6 phosporyl héa

Vi du hoac M4u toan phan chu6t nhét
Hop chit No. Ty 1& viing phosphat & 4 gid
1,60
0,59
0,07
0,14
0,03
0,60
0,02
0,17

O NN | N[

Su tao Phosphat Este In Vivo & chudt nhét

BALB/c chudt nhét dugc cho diing liéu qua dudng miéng céc hop chat clia
Vi du 1, Vi du 2, Hop chét 3, va Hop chat 4 (10mg/kg & dang dung dich hoic
huyén phu trong chét dén thudc, polyetylen glycol 300, "PEG300"). M4u duoc 14y
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& 24 gio, phét lén cac thé Dried Blood Spot (DBS), va dugc phan tich nhu dugc mo
ta cho thir nghiém WBP. Chat liéu tham chi€u (rugu gbc va phosphat este) dugc
phan tich dé t6i wvu héa thir nghiém LC-MS/MS va cho phép dua ra cic dit liéu vé
~ céc néng do. Cic dudng cong chudn DBS chita ca hai hop chit rugu géc va
phosphat este dugc diéu ché€ va dugc phan tich theo ciing cdch nhu cdc miu nghién
cttu va dugc phan tich béi LC-MS/MS da t6i wu héa dé dinh lugng hop chat
phosphat este dugc tao thanh. Céc két qua trong bang 3 thé hién cc két qua trung
binh cta tit cd cic dong vat ndm trong mbi nhém xt Iy (n = 3). Tri s6 d6i véi
nong do hop chat phosphat este cang 16n chiing t6 sy tao thanh hop chét phosphat
este tir hop chat gdc (rugu) cang nhiéu. Trong nghién cdu nay, cdc Vi du 1-2 cho
thdy c6 mitc do tao thanh phosphat este nhiéu hon so véi cdc Hop chat 3-4. Cac
két qua clia nghién ctiu in vivo nay 1a phit hgp véi cdc két qua thu duge & nghién

~_cttu Phosporyl héa méu toan phan chudt nhat néu trén.

Bang 3
St tao thanh phosphat In Vivo & chudt nhét ‘
Vi du hoic Liéu luong _ Phosphat & 24 gio
Hop chét No. (mg/kg) (nM)

1 10 475
2 10 202
3 10 14
4 10 46

Thit nghiém gén két S1P,

Cic mang dugc diéu ché tir cdc t€ bao CHO biéu hién S1P; & ngudi. Cic
vién trdn t&€ bao (1x10° t&€ bao/vién tron) dugc tao huyén phii trong chat dém chita
20mM HEPES (axit 4-(2-hydroxyetyl)-1-piperazintansulfonic), d6 pH = 7,3,
50mM NaCl, 2mM EDTA (axit etylendiamintetraaxetic) va coc-tai chat Gc ché
proteaza (Roche), va phd v& trén d4 nhd mdy lam dong nhit Polytron. Dich déng
nhét nay dugc quay ly tam & 20000 vong/phit (48000g) va dich ndi trén bé mat
dugc bo di. Cac vién tron mang duoc tao limg trong chat dém chita 50mM HEPES,
do pH = 17,5, 100mM NaCl, 1ImM MgCl,, 2mM EDTA vﬁduqc cat gilt v4i cac
phan phan uéc & -80°C sau khi x4c dinh néng do protein.

Céc mang (2pg/16) va ndng do cudi 0,03nM ciia phéi tit **P-S1P (1 mCi/ml,
Perkin Elmer or American Radiolabeled Chemicals) dugc pha lodang trong chat
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dém thit nghiém (50mM HEPES, d6 pH = 7,4, 5mM MgCl,, ImM CaCl,, 0,5%
BSA khong axit béo (albumin huyét thanh bo), ImM NaF) dugc b sung vio cic
dia hop chét (dia ddy hinh chit V384 FALCON® (0,5ul/16 trong 11 diém, pha
loang 3 14n). Viéc gin két duge thuc hién trong 45 phiit & nhiét d6 trong phong,
dugc két thiic bdi viée thu gom cdc mang 1én trén cdc tdm loc Millipore FB 384 13,
va do phéng xa dugc do bang TOPCOUNT®. Dit liéu canh tranh ctia c4c hgp chat
* thir nghiém trén khodng nong do dugc 1ap d6 thi theo phén tram dc ché gin két
dac thu ph6i tit phong xa. ICy, dugc xac dinh theo cong thiic: néng d6 ctia phdi tir
| canh tranh cén thiét dé 1am gidm 50% muc do gén két dac thii. ICs, ctia Hop chat
ctia Vi du 10 x4c dinh duoc 1a 0,01nM.

Thit nghiém gén két thu thé [**S] GTPyS
Cac hop chat duogc nap vao dia ddy hinh chit V 384 FALCON® (0,5p1/16
trong 11 diém, pha lodng 3 14n). C4c mang dugc diéu ché tir c4c t&€ bao SI1P,/CHO
hodc cic t€ bao EDG3-Gal5-bla HEK293T (S1P; twong dwong EDG3) duoc bd -
sung vao dia hgp chét (40ul/i6, néng do protein cudi 3ug/ld) cing véi
«MULTIDROP®. [**SIGTP (1250 Ci/mmol, Perkin Elmer) dugc pha loing trong
~chat dém thr nghiém: 20mM HEPES, d6 pH =7,5, 10mM MgCl,, 150mM Na(l,
- lmM EGTA(axit etylen glycol tetraaxetic), ImM DTT(dithiotreitol), 10uM GDP,
0,1% BSA khong axit béo, va 10pg/ml Saponin t6i 0,4 nM. Dung dich 40ul [*°S]
GTP dugc bd sung vao dia hgp chat v6i ndng do cudi 1a 0,2nM. Phan ting duoc giit
& nhiét do trong phong trong 45 phit. Khi két thic qué trinh 4, tat ca cdc hén hop
trong dia hop chdt dugc chuyén vao céc tdm loc Millipore FB 384-15 nhd bo kep
chat long VELOCITY11® Vprep. Tdm loc nay dugc rira 4 14n bing nuéc bing
' céch sir dung may rita tim Embla nhi€u 14n va dugc 1am kho & 60°C trong 45 phiit.
~ chét 16ng dém nhdp nhdy MicroScint 20 (30ul) dugc bd sung vao méi 16 dé dém
‘trén Packard TOPCOUNT®. EC;, dugc x4c dinh theo cong thitc: nong do chét chu
- van tuong tng v6i 50% Ymax (d4p tng t6i da) thu dugc cho mbi hop chat riéng
duoc thir nghiém. ECy, ctia Vi du 10 xdc dinh dugc 12 0,9nM trong thir nghiém sir
dung cic mang dugc diéu ché tir cic t&€ bao S1P,/CHO. ECs, ctia Vi du 10 x4c dinh
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duoc 1a >62,500nm trong thir nghiém sir dung cdc mang dugc di€u ché tir cic t&
bao EDG3-Gal5-bla HEK293T.

Tri s6 ECs, d6i v6i GTPyS S1P, cang nho ching to ring hoat tinh déi véi
hop chiét trong thir nghiém gén ké&t GTPyS S1P; cang 16n. Tri s6 ECs, d6i véi
GTPyS S1P; cang 16n chimg to rang hoat tinh trong thir nghiém gin k&t GTPyS
S1P; cang nho. Hop chat caa Vi du 10, 14 phosphat este hoat tinh ctia Vi du 2, c6
hoat tinh 1am chét chi vén cia S1P; va c6 tinh chon loc d6i véi S1P;. Do vay, céc
hop chat theo sang ch€&, bao gém céc hgp chat clia cac Vi du 1-2 va 9-10 c6 thé st
dung dugc dé diéu tri, phong, hoic chifa tri c4c tinh trang bénh 1y khac nhau lién
quan tdi thy thé S1P; d6ng thdi gidm bét hoac giam thidu céc tac dung phu do hoat
tinh S1P,. Tinh chon loc déng ngac nhién cla céc hgp chit theo sdng ché thé hién
tiém nang dp dung cla ching dé diéu tri, phong, hoic chita tri cic bénh tu mién
hoéc viém nhu da xo cing, viém da khép dang thap, viém dudng ruot, luput, hoic
bénh vay nén, dong thdi gidm bét hodc giam thiéu céc tdc dung phu do hoat tinh
S1P;. Cic tng dung tiém nang khic clia cdc hgp chat theo séng ché bao gom gidm
thi€u hoac khir sy ddo thdi cdc co quan dugc cdy ghép, dong thdi gidm bét hoic
giam thiéu céc tac dung phu do hoat tinh S1P.

- Thir nghiém tuong tic noi phan tir thu thé S1P,

Cic t&€ bao CHO-K1 biéu hién thu thé S1P, huéng dich GFP duoc dat trong
cac dia nuodi cdy moé dugc phu poly-D-lysin 384 16 v6i mat do 4x10° t& bao/1d
trong 50pl moi truong thir nghiém (F12 cing v6i L-glutamin, FBS da dugc xtt 1y
bang 10% than/dextran, 1X penixilin-streptomyxin,. IM HEPES). Céc dia t€ bao
nay dugc @ qua dém & 37°C/5% CO,. Hop chét thit nghiém duoc dua vao dia t&
bao nay tir dia cép hop chat v6i 11 diém, pha lodng hang loat ba 14n va sau d6 cac
dia thir nghiém dugc 0 & 37°C/5% CO, trong 45 phit. Cic t€ bao dugc c6 dinh va
dugc nhudém bang 6% formaldehyt va 15ug/ml thuc nhuom Hoechst trong PBS
(khong Ca®*/Mg**) & nhiét do trong phong trong 15 phiit. C4c dia t&€ bao dugc rita
4 14n bang PBS (khong Ca**/Mg?* free) cung véi viéc bd sung 50ul/PBS truée khi
day dia. Cic anh dugc tao ra boi by tao anh don phéan gidi cao Cellomics
ARRAYSCAN® VTI. Viéc phan tich dit liéu d6i v6i su xdc dinh ECs, so v6i hgp
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chat d6i ching nodi tai dugc thuc hién bang céch st dung phép phan tich
Compartmental Analysis BioApplication trén Array Scan. ECs, dugc x4c dinh theo
cong thic: ndong do chat chi van twong tng v6i 50% Ymax (dép ing t6i da) thu
dugc cho mdi hgp chit riéng duge thir nghiém va duge dinh lugng bing cich st
dung phuong trinh logistic 4 tham s6 dé quy ddi cdc dit lieu. ECy, clia hop chat
cia Vi du 9 xdc dinh dugc 12 361 nM trong thir nghiém nay.

- Thir nghiém khtr lympho bao mau (BLR) trén loai ggm nham

Chuot Lewis dugc cho dung liéu qua dudng miéng duy nhat chit dan thudc
(polyetylen glycol 300, "PEG300") hodc 2-amino-2-[2-(4-octylphenyl)etyl]-1,3-
propandiol, hydroclorua (CAS: 162359-56-0) dudi dang dung dich trong chat din
thu6c & cdc nong do 0;1mg/kg, 0,5mg/kg va 3,0mg/kg duge diéu chinh dé phan
4nh lugng tu do ctia vat phdm thir nghiém. Céc két qua duoc dua ra trong Bang 4a
va mic do khir lympho bao & 24 gid sau khi diing liéu dat mic t6i da & 3,0mg/kg.
Phe‘in tram khtr lympho bao c6 lién quan t6i viéc ding li€u nhung méi lién quan
nay khong tuyén tinh, v6i su gia tang khong ty 1& thuan véi li€u ding cén thiét dé
gy ra sy gidm tang tudn tu vé s6 d€m lympho bao. Vi du, trong nghién citu nay dé
ching minh sy thay d6i 13% (tir mic gidm 69% t6i midc gidm 82%) doi hoi phai
tang gdp nam l4n liéu ding (tir 0,1mg/kg 1én 0,5mg/kg). Hon thé nita, dé ching
* minh sy thay ddi bé sung 7% trong nghién céu ndy (tr mic gidm 82% t6i mitc
glam 89%) doi hoi phéi tang gép sdu lan liéu dung (tir 0,5mg/kg 1én 3,0mg/kg).
Chuot nhit BALB/c dugc cho ding liéu qua dudng miéng duy nhat chat din thudc
(polyetylen glycol 300, "PEG300") hoac cing véi cic hop chét cla cdc Vi du 1,
Vi du 2, Hop chét 6, Hop chat 8, hoac Hop chat so sdnh 11. C4c hgp chat duoc
cho ding liéu & dang dung dich hodc huyén phu trong chét d4n thudc, duoc diéu
chinh d€ phan 4nh lugng tu do cha vat phdm thir nghiém trong trudng hop céc
dang mu6i dugc sir dung. Méu duge 14y & 24 gid va céc s6 dém lympho bao mau
duoc xdc dinh trén thi€t bi phan tich ADVIA® 120 Hematology Analyzer
(Siemens Healthcare Diagnostics). Cac két qua dugc do bing mic gidm phan tram
lympho bao tudn hoan so v6i nhém duge xir 1§ bang chat din thudc tai thdi diém

do. Cac két qua thé hién cho céc két qua trung binh clia tit ca cic dong vat nim
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trong mdi nhém xir Iy (n = 2-4). Céc két qua cla thir nghiém giam lympho bao

méu (BLR) 6 chu6t nhat dugc mo té & trén dugc thé hién trong Bang 4b.

Béang 4a
2-amino-2-[2-(4-octylphenyl)etyl]-1,3-propandiol, hydroclorua
Liéu lugng - Thir nghiém giam lympho bao méu & chudt nhét
(mg/kg) & 24 gio sau khi ding liéu
Hop chiat | D6i chitng chit din thuoc Phan tram giam
Trung | SEM | Trung SEM so v6i doi chiing
binh binh
0,1 2,78 | 0,17 | 9,01 0,19 69%
0,5 1,64 | 0,25 | 9,01 0,19 82%
3,0 1,02 | 0,06 | 9,01 0,19 89%
Béng 4b
Vi du hoac Liéu Thir nghiém giam lympho bao méau & chuot nhat
Hop chat luong ' § 24 gid sau khi ding liéu
No (mg/kg) Hop chat Déi chiing chat | Phén tram gidm
dan thude
Trung ' SEM | Trung | SEM | so v6i d6i ching
binh binh :
1 1 0,7 0,11 | 539 | 0,67 88%
2 1 0,54 0,20 | 5,39 | 0,67 90%
6 1 1,2 0,21 5,9 1,75 78%
8 1 24 | 0,35 59 1,75 59%
11 1 2,18 0,63 | 458 | 0,14 52%
Thir nghiém doc tinh phéi

Viéc phan tich mtc protein trong dich rira ph& quan (BAL: bronchoalveolar
lavage) 1dy tir dong vat dugc sir dung dé dénh gid c4c tdc dung phu. Cic mic cao
clia protein trong dich BAL ]a mot s6 chi vé céc tdc dung khong mong muén t6i
phdi, nhu phit phéi. Céc hop chét clia Vi dy 1, Vi du 2, Hop chat 6, Hop chat 8, va
Hop chét 11 duge cdp qua dudng miéng cho chudt nhit véi liéu Irgng 30mg/kg. O
24 gi0 sau khi dung liéu, chuot nhit dugc 1am chét bang cdch cho ding qui lidu
thu6c an than tiém trong mang bung (IP). Cdc dong vat nay duoc dit ndm & tu thé
nam ngilta, mot dudng rach da dugc tao ra va béc toac sau khi 10 ra khi quan. Khi
quan nay dugc rach va 6ng thong dugc ludn sau 4-6mm vao khi quin. Nudc muéi
da dugc dém phosphat (PBS; 1mL/chudt nhit) duge truyén vao phéi va sau dé
dugc hit ra. Nong do protein BAL trong dich BAL dugc thu héi duge xac dinh
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‘trén thi€t bi phan tich ADVIA® 1800 Chemistry Analyzer (Siemens Healthcare
Diagnostics). C4c két qua ctia thir nghiém rira phé€ quan (BAL) dugc thé hién trong
Béng 5. Cic két qua thé hién céc két qud trung binh clia tat cd cic dong vat nim

trong méi nhém xir 1y (n = 2-4).

Bang 5
Vidu Liéu Miic protein BAL chu6t nhat (mg/dL)
hoac luong (24 gid sau khi ding liéu)
‘Hop chat
No. (mg/kg) | Hopchat | Daiching chat | Protein BAL twong doi
: dan thuéc so0 véi d6i chitng
Trung | SEM | Trung | SEM
binh binh
1 30 825 | 1,0 8,3 0,33 0,99
2 30 80 | 0,0 8,3 0,33 0,96
6 30 143 | 2,0 7,3 1,3 1,96
8 30 7,5 1,0 7,3 1,0 1,03
11 30 13,3 1 0,5 10,0 1,0 1,33

Bang 5 thé hién cdc mic protein BAL tuong d6i & 24 giv d6i v6i cac hop
“chat dugc thir nghiém dugc so sanh véi viéc cung cdp duy nhét chat din thuc. Tri
_ 56 ctia protein BAL tuong d6i so v6i d6i chitng 16n hon 1 ching to sy gia ting vé
~doc tinh phéi khi dugc so sanh véi viec cung cip duy nhét chat din thuéfc.‘ Trong
_' ,nghié-n cttu n2y nhu dugc thé hién trong Bang 5, viéc cung cip céc hop chét clia
cac Vidu 1 va 2 da cho cdc mifc protein BAL twong d6i 1a 0,99 va 0,96, cho thdy
khong c6 su gia tang vé doc tinh phdi. Viéc cung cap Hop chét 8 da che mitc
protein BAL tuwong d6i 1a 1,03, cho thdy khong c6 hodc c6 gia ting mot chit vé
doc tinh phéi. Trai lai, viéc cung c4p Hop chat 6 va Hop chét 11 14n luot cho céc
muc protein BAL tuwong d6i 1a 1,94 va 1,33, ching phdi su gia ting doc tinh cho
phéi.

Céc hop chit theo sdng ché&, nhu dugc minh hoa & cac Vi du 1 va 2, da dugc
so sdnh v6i a) cac Hop chat 6 va 8, va b) Hgp chét so sanh 11, d3 mo ta trong WO
2008/079382, va da dugc chi ra 1a dac biét c6 loi. Cdc hop chat theo sdng ché c6

- loi th€ mot cich ddng ngac nhién vé su két hgp cua hoat tinh 1am giam lympho
bao méu va giam thiéu céc tdc dung phu t6i phéi, nhu phit phéi. Nhur duge thé hién
- trong cdc Bang 4b va 5, trong céc thit nghiém dugc trinh bay, cac hop chat cia cic

Vidu 1 va 2 theo sdng ch€ c6 lgi mot cich ddng ngac nhién v€ hiéu qua 1am gidm
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lympho bao miu ma khong lam gia ting vé protein BAL, 12 mot s6 do vé céc tac
dung phu t6i phéi. Vi du, khi dugc so sdnh v6i cic Hop chit 6, 8, va 11, céc hop
chit theo sdng ch€ 1am vi du dugc trinh bay trong cdc Bang 4b va 5 14n luot d3 1am
giam mifc lympho bao mau t6i 88% va 90%, va cho céc mifc protein BAL tuong
doi 1an luot 12 0,99 va 0,96, chimg t6 khong c6 su gia tang vé cdc tdc dung phu
- cho phéi. Tréi lai, trong c4c thir nghiém tuong tw, Hop chat 6 va Hop chat so sanh
11 lam gidm cdc mic lympho bao méu 14n luot 12 78% va 52%, va cho cic mic
protein BAL tuong d6i lan lugt 12 1,96 va 1,33, ching té su nguy co cao vé céc tic
‘dung phu cho phdi. Hgp chat 8 1am gidm mitc lympho méu 59% va cho mic
_ protein BAL twong d6i 1a 1,03, chiing t6 su khong hodc chi gia tang mot chit vé
‘céc tac dung phu cho phdi.

Bang 6

| Sy giam lympho6 bao méu chuot nhit va cdc mic protein BAL chudt nhit tir cac
Bang 4b va 5

Viduhodc | Thirnghiém gidm lympho bao | Mic protein BAL chu6t nhét
Hop chit No. méu chudt nhit & 24 gid (24 gio sau khi dung li€u)
sau khi diing li€u (phén tram | Mtic protein BAL tuong doi
gidm so véi d6i chiing) véi so v6i
Img/kg doi ching vé6i 30mg/kg
1 88% 0,99
2 90% 0,96
6 78% 1,96
8 59% 1,03
11 52% | 1,33

Cac hop chit theo sdng ch& c6 hoat tinh 1am c4c chat chli van cha thu thé
S1P;, d4n dén 1am gidm céc lympho bao mau tudn hoan, va do vay c6 thé dugc st
dung dé diéu tri, phdng, hoic chifa tri cdc tinh trang bénh 1y khic nhayu lién quan
t6i thu thé S1P; déng thdi gidm bét hodc gidm thiéu cac tdc dung phu cho phéi,
nhu phit phdi. Tinh chon loc ddng ngac nhién clia cdc hop chit theo sang ché cho
thdy tng dung tiém ning cta ching dé diéu tri, phong, hoic chita tri cic bénh tu
mién hoac viém nhu da xo cing, viém da khép dang thap, viem dudng rudt, luput,
hodc bénh vay nén, dong thoi giam bét hodc gidm thiéu cac tdc dung phu cé thé c6

_cho phéi. Céc tng dung tiém nang khac cta cdc hgp chit theo sang ché bao gém
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gidm thiéu hodc gidm bét sy dao thdi céc co quan dugc cdy ghép, déng thoi gidm

b6t hodc giam thiéu céc tdc dung phu c6 thé c6 cho phéi.

Thir nghiém bénh khép do thudc phil trg gay ra & chudt (AA)

Mo hinh bénh khép do thudce phu trg & chudt 1a mo hinh dong vat cho bénh
viém da khép dang thap & nguoi.

Chuot Lewis duc (150-175g; Harlan, nhém xt 1y n=8) duogc ching & than
duoi bang 100ul cha 10mg/ml Mycobacterium butyricum di nghién méi (Difco
Laboratories) trong thudc phu trg Freund khong hoan tit (sigma). Cic dong vat
nay dugc cho ding liéu mot 14n hing ngdy bing ché pham thir nghiém (& dang
dung dich hodc huyén phi trong chat din thudc) hodc duy nhat chéit dan thudc
(polyetylen glycol 300, "PEG300") ké tir ngay ching ngita. Thé tich clia cic ban
chan sau cta ching dugc do trén dung cu do do phong mach thay thé nude (Ugo
Basile, Italy). Cdc s6 do chan dwong nén dugc 14y true khi khéi bénh (ndm gitta
~ ngay 7 t6i ngay 10). S6 do chan sau dc’).du;qc Iﬁy ba 1an mot tudn cho dén khi két
 thiic nghién ctru vao ngay 20 t6i 21. Tét ca cac tha tuc lién qilan t6i cac dong vat
da dugc xem xét va duoc phé chuén bdi Institutional Animal Care Use Committee.

Hop chat clia Vi du 2 theo sing ché& dugc thir nghiém trong Thir nghiém
bénh khép do thudc phi trg gay ra & chuot dugc mo ta g trén va céc ket qua duge
thé hién trong Bang 7. Hop chit theo sdng ch€, nhu 1am vi du bdi Vi du 2, trong
thir nghiém dugc trinh bay, thé hién kha ning tc ché su tién trién bénh khi do
dugc do boi viéc 1lam gidm mic do sung chan & chuot Lewis nhd sir dung ché do

dung liéu qua dudng miéng du phong.

Béng 7
Nhém Miic sung chan (mL) vao ngay 20
Chat dan thudc Trung binh 1,78
SEM 0,14
Vidu2 Trung binh 1,64
(0,15mg/kg)
SEM 0,10
Vidu?2 Trung binh 0,70
(0,5mg/kg)
. SEM 0,13
Vidu?2 Trung binh 0,16
(1,5mg/kg) :
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Nhém Miic sung chian (mL) vao ngay 20
SEM | 0,04

Thir nghiém viém dai trang do su chuyén t€ bao T gay ra & chu6t nhét

Thit nghiém viém dai trang do su chuyén t€ bao T gay ra & chuot nhit 1a
mo hinh dong vat cho viém dai trang & nguoi.

Viém dai trang duoc gay ra & chudt nhat CB-17 SCID béi viéc van chuyén
t€ bao muon cia cic t€ bao CD4*CD45RB"" T phan loai FACS tir chuot nhit
BALB/c (3x10°/chu¢t nhat, tiém duéi da). Tinh trang bénh 1y duoc kiém tra mot
14n mot tudn trong 3 tudn ddu va 3 ldn/tudn trong céc tuin tiép sau trén co s& thé
trong, phan mém hodc tiéu chdy, va hau mén sa truc trang. C4c dong vat dugc cho
ding liéu qua dudng miéng mot 1An mdi ngéyr(q.o.dr.) Béng ché& pham thir nghiém
hodc chét din thudc bat ddu tir ngay chuyén t€ bao T. Chuot nhét bi giét 6 tudn sau
khi hoan nguyén t€ bao T va duoc phan tich vé sy viém rudt trén co s& xét nghiém
mo hoc cédc mo ruot két da nhuom H&E. Tét ca céc thi tuc lién quan t6i cic dong
vat da dugc xem xét va dugc phé chudn bdi Institutional Animal Care Use
Committee. _
| Hop chét cta Vi du 2 duge thit nghiém trén mo6 hinh thir nghiém viém dai
trang do su chuyén t€ bao T gay ra & chuot nhit dugc mo ta & trén va cic két qua
dugc thé hién trong Bang 8. Hop chét theo séng ché, nhu 1am vi du béi Vi du 2,
trong thlt nghiém d néu nay, thé hién kha nang dc ché su tién trién bénh khi duoc
danh gid bang sy gidm thé trong, va sy gidm muc do viém va tén thuong trong. thir

nghiém viém dai trang do su chuyén t&€ bao T gay ra & chudt nhit.

Béang 8
Nhém % thay déi thé trong tudn - Viém/Tdn thuong
thir sdu (Nghién cttu mo)
Chit dan thudc | Trung binh 100% — Trung binh 6,79
96,8%
SD 2,4% SEM 0,36
Vidu2 Trung binh 100% { Trung binh 5,46
(Img/kg; g.0.d.) 98,7%
SD 1,5% . SEM 0,32
Vidu?2 Trung binh 100% { Trung binh 3,71
(5mg/kg; q.0.d.) 103,7%
SD 1,3% SEM 0,50
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- Mo hinh chuét nhat MRL/lpr cia thit nghiém luput ban d6 tu phat

M0 hinh chuét nhat MRL/Ipr cla thlt nghiém luput ban dé tu phat 13 mot
mo hinh dong vat cho bénh luput ban d6 tu phat.

Chuot nhat MRL/lpr duc (14 tuin tudi; Jackson Laboratories; n=12-13)
dugc cho din li€u qua dudng miéng bang hop chét cha Vi du 2 (duéi dang dung
dich trong chét dan thudc) hoac duy nhét chét dan thudc (polyetylen glycol 300)

hai 14n mot tudn trong 11 tudn tinh tir ngay 0. Mtc protein nudc tiéu (bing
| Albustix) dugc do vao ngay 0 va trong sudt thoi gian nghién cttu. Bing 9 thé hién
‘phﬁn tram s6 chu6t nhit trong mbi nhém xit 1y cho thdy c6 mic cao proteinure
(16n hon 100mg/dL) ldc 25 tudn tudi. Cdc nhém chuodt nhit bd sung duoc cho
ding liéu hang ngay qua dudng miéng dexametason (Dex) hoic 1a doc 1ap hoic
'két hop v6i hai 14n méi tudn bing hop chét chia Vi du 2. Mic protein trong nudc
tiéu (bing Albustix) duge do vao ngay 0 va trong suét thoi gian nghién citu. Bang
9 thé hién phan tram s6 chuodt nhét trong méi nhém xt Iy cho thdy cé mic cao
proteinure (16n hon 100mg/dL) lic 24 tuén tudi. T4t cd c4c thi tuc lién quan téi
_céc dong vat di dugc xem xét va dugc phé chudn bdi Institutional Animal Care
Use Committee.

Hop chit cua Vi du 2 dugc thir nghiém trén mo hinh chudt nhit MRL/Ipr
clia thir nghiém luput ban do ty phat dugc mo td & trén va cac két qua duogc thé
hién trong Bang 9. Hop chét theo sidng ché&, nhu 1am vi du b&i Vi du 2, trong thir
nghiém ¢4 neu ndty, thé hién kha nang tc ché su tién trién bénh khi dugc dénh gid
bdi phén tram s6 chudt nhét c6 mitc proteinure 16n hon 100mg/dL.

Béng 9

Proteinure lic 25 tuin tudi

Nhém % s6 chudt nhit c6
o Proteinure >100mg/dL
Chét dan thudc 54
Vidu?2 25
(0,05mg/kg; 2 1an méi tuan)
Vidu 2 17
(0,4mg/kg; 2 1an moi tudn)
Vidy 2 10
(2mg/kg; 2 1an moi tudn)
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Hop chiét clia Vi du 2 va dexametason (Dex) hoadc 1a doc 1ap hodc & dang
két hop, dugc thir nghiém trén m6 hinh chudt nhat MRL/Ipr clia thir nghiém luput
ban d6 trr phat dwoc mo ta & trén va cic két qua duge thé hién trong Bang 10. Ca
hop chat theo sdng ch€, nhu lam vi du boéi Vi du 2, 14n dexametason trong thir
nghiém néu trén, déu thé hién kha ning c ché su tién trién bénh khi duge dénh
gid bing phan tram thdp s6 chuot nhit c6 mic proteinure 16n hon 100mg/mL.
Trong thir nghiém nay, khong thdy c6 chuot nhit c¢6 mic proteinure 16n hon
100mg/mL khi dugc cung cap két hop ctia hgp chat ciia Vi du 2 va dexametason.
Bang 10

Mtc proteinure lic 24 tudn tudi

Nhém % s6 chuot nhat c6
Proteinure >100mg/dL
Chat dan thudc 64
Dex (0,1mg/kg mbi ngay) 50
Dex (0,5mg/kg mbi ngay) 10
Vidu 2 (2mg/kg; 2 14n mbi tudn) 20
Vidu 2 (2mg/kg; 2 14n méi tudn) + 0
Dex (0,1mg/kg mbi ngay)
Nhiéu xa don tinh thé tia X

Dit liéu don tinh thé dugc tap hop trén hé Bruker-AXS APEX2 CCD nh st
dung chi€u xa Cu Ka (A= 1,5418 A). Viéc 1ap chi muc va xi 1y dit liéu cudng do
da do dugc tién hanh thyc hién nhd bo chuong trinh phan mém APEX2. Khi duoc
chi dinh, c4c tinh thé dugc 1am lanh trong dong lanh cua h¢ théng cryo Oxford
trong khi tap hop dir liéu. Cic cdu tric dugc 1am 16 bang céc phuong phdp truc
ti€p va dugc tinh ch€ trén co s& cdc phan chi€u quan sit dugc bang cich sir dung
SHELXTL. Céc thong s6 nguyén tit thu dugc (cdc yéu t6 toa do va nhiét do) duogc
tinh ch€ thém thong qua binh phuong nhé nhéit ma tran ddy di. Ham t6i thiu héa
trong céc tinh chinh 1a 2 (IF,| - [E.l)>. R dugc xédc dinh 12 X IIF,| - IFJI/Z F,| trong
khi R, = [Z,(IF,| - [F)*/Z,, IF*]"* trong d6 w 12 ham trong s6 thich hop dua trén
céc sai s6 vé cdc cuong d6 quan sat dugc. Tt hon 1a tdt c cdc nguyén tir khong
phdi H duoc tinh chinh theo cdch di hudng va tét ca céc nguyén tir H khic véi cac

‘nguyén tir gan vao cdc nguyén tir N va O dugc tinh todn bing céc phwong phap
hinh hoc va dugc tinh chinh nho st dung mau neo.
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Nhiéu xa bot tia X

Dit liéu nhiéu xa bot tia X (PXRD) thu dugc nhd st dung bd do géc nén
nghiéng tht cOhg Bruker GADDS (General Area Detector Diffraction System).
Cic miu bot duge dat vao trong cdc ong mao dan thly tinh thanh moéng dudng
kinh 0,7mm; cic 6ng mao din dugc quay trong khi tap hgp dit liéu. Khoang cach
mau-bd phét hién dugc duy tri § 17cm. Dit liéu dugc tap hop bang chiéu xa Cu K4
(A = 1,5418 A) nim trong khoang 2,5 < 20 < 35° v6i thoi gian tiép xidc miu 12
600 giay.
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YEU CAU BAO HO
1. Hop chét c6 cong thic (I):
NH
NM
HyC ™,
!

D
trong d6 R 1a -OH hoac -OP(O)(OH),, va/hoic mudi cla né.

2. Hop chét theo diém 1, hodc mudi clia né trong dé R 1a -OH.
3. Hop chét theo diém 1, hodc mudi clia né trong dé R 1a -OP(0)(OH),.
4. Hop chét theo diém 1, hodc muéi clia né cé cong thitc cau tric:

_NH,
o \"”l
OH

H,C -
9

5. Hop chat theo diém 1, hodc mu6i ctia né cé cong thiic cau tric:

O _NH,
HsC \’hql

CH

6. Hop chat theo diém 5, hodc mu6i clia né & dang chét rin két tinh.

7. Hop chat theo diém 1, hodc muéi clia né ¢ cong thic cdu triic:
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L™
H,C " «,1

OP(O)(OH),

8. Hop chat theo diém 1, hodc mudi chia né c¢é cong thiic c4u tric:

9. Dugc phdm chita hgp chét theo diém 2 hoic muéi dugc dung clia né va chat

mang dugc dung.
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