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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén hop chit este boronat hitu dung lam cic chit tc ché
proteasom. Sang ché ciing dé cap dén dugc phdm chira hop chét theo sang ché dé didu
tri cac bénh khéc nhau.

Tinh trang k§ thuit ciia sang ché

Axit boronic va cac hop chét este boronat ¢6 nhiéu hoat tinh sinh hoc hitu ich
trong linh vuc dugc. Shenvi et al., Patent M§ s6 4,499,082 (1985), bdc 10 réng cac axit
peptit boronic 1a cac chét e ché dbi v6i mot sb enzym phan gidi protein nhét dinh.
Kettner va Shenvi, patent My s6 5,187,157 (1993), patent M§ s6 5,242,904 (1993), va
patent M§ $6 5,250,720 (1993) m6 td mdt nhom céc axit peptit boronic c6 kha nang rc
ché céc proteaza dang trypsin. Kleeman et al., patent My sb 5,169,841 (1992), chi ra
cac axit peptit boronic dugc cai bién dAu N c6 kha ning @c ché hoat tinh ctia renin.
Kinder et al., patent My s6 5,106,948 (1992), boc 10 rang mdt sb hop chét axit boronic
nhat dinh c6 thé wc ché sy phat trién cua cac té bao ung thu. Magdé et al., WO
04/022070 chi ra cac hop chét axit peptit boronic trc ché trombin. Boucher, céng bd
don patent My s6. 2006/0084592 chi ra cac mudi cong kiém khac nhau cta cac hop
chét axit peptit boronic. Bachovchin et al., WO 07/005991, chi ra cac hop chét axit

peptit boronic ¢6 khé nang trc ché protein hoat héa nguyén bao soi.

Céc hop chit axit boronic va este cta axit boronic ciing hira hen 1a cac chét tc
ché proteasom, mdt proteaza c6 hoat tinh da xtc tac chiu trach nhiém trong phén 16n
vong tudn hoan protein ndi bao. Adams et al., patent My s6 5,780,454 (1998), mo ta
cac hop chit axit boronic va este cta peptit boronic hitu dung lam céc chat trc ché
proteasom. Patent ndy cling mo ta viéc st dung cac hop chét axit boronic va este cla
axit boronic dé giam tdc d6 thoai hoa clia protein co, giam hoat tinh ctia NF- kB trong
té bao, giam tdc dd thoai hoéa clia protein p53 trong té bao, dé wc ché qua trinh thodi
hoa xyclin trong té bao, dé te ché su phat trién cua té bao ung thu, va dé uc ché su
dinh té bao phu thudc NF-kB. Furet et al., WO 02/096933, Chatterjee et al., WO
05/016859, va BeARNdini et al, WO 05/021558 va WO 06/08660, boc 16 thém cac
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cac hop chat axit va este cia axit boronic ma dugc bdo cdo la c¢6 hoat tinh ¢ che

proteasom.

Ciechanover, Cell, 79:13-21 (1994), boc 16 ring proteasom 1a mdt thanh phan
phén gii protein cta con dudng ubiquitin-proteasom, trong d6 céac protein la dich cua
qué trinh thoéi hoa bing cach lién hop v&i nhiéu phan i ubiquitin. Ciechanover ciing
bdc 16 ring con dudng ubiquitin-proteasom déng vai tro mAu chét trong nhidu quy
trinh sinh 1y quan trong. Rivett et al., Biochem. J. 291:1 (1993) boc 10 ring proteasom
cd cac hoat tinh tryptic-, chymotryptic-, va peptidylglutamyl-peptidaza. Loi xuc tac
clia proteasom 26S gdm proteasom 20S. McCormack et al., Biochemistry 37:7792
(1998), hudng din rang nhiéu co chit peptit, bao gdm Suc-Leu-Leu-Val-Tyr-AMC, Z-
Leu-Leu-Arg-AMC, va Z-Leu-Leu-Glu-2NA, trong d6 Suc l1a N-sucxinyl, AMC Ia 7-

amino-4-metylcoumarin, va 2NA 1a 2-naphtylamin, bi phan cit boi proteasom 208.

Uc ché proteasom 1a mot chién lugc quan trong trong didu trj ung thu. King et
al., Science 274:1652-1659 (1996), md ta vai tro thiét yéu dbi voi con dudng
ubiquitin-proteasom trong viéc diéu hoa chu trinh té bao, sy phat trién ung thu va di
can. Cac tac gia cho thiy mot sb protein diéu hoa chu chdt, bao gbm, cac xyclin, va
céc kinaza p21 va p27%®! phu thudc xyclin, bi thoai hoa theo thoi gian trong chu trinh
té bao boi con dudng ubiquitin-proteasom. Su thodi hoa duge sdp dit cua céac protein

ndy 1a can thit doi véi t€ bao d€ di qua chu trinh té bao va tri qua sy phén bao.

Hon thé nita, con dudng ubiquitin-proteasom cling can thiét cho viéc diéu hoa
qua trinh giai ma. Palombella et al., Cell, 78:773 (1994), cho thdy yéu t6 dich ma NF-
kB dugc diéu hoa béi qua trinh thoai héa qua trung gian proteasom cia protein G ché
IkB. Pén luot nd, NF-xB ciing dong vai trd trung tAm trong sy diéu hoa céc gen lién
quan dén mién dich va dap Gmg viém. Read et al., Immunity 2:493-506 (1995), cho
thdy con dudng ubiquitin-proteasom la can thiét cho qu4 trinh biéu hién c4c phéan tir
bam dinh té bao, nhu E-selectin, ICAM-1, vd VCAM-1. Zetter, Seminars in Cancer
Biology 4:219-229 (1993), cho thiy céc phan tir bdm dinh té bao c6 lién quan dén u di
can va chung ting sinh mach méu in vivo, bing cach diéu khién su bam dinh va lan
tran cta té bao ung thu dén va tir hé mach dén cac vi tri md cach xa trong co thé. Hon

nira, Beg va Baltimore, Science 274:782 (1996), cho thdy NF-kB 14 yéu td kiém soét
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qua trinh chdng lai su chét theo chwong trinh, va Gic ché hoat tinh cia NF-kB lam céc

té bao tré nén nhay cam hon véi tic dong cua mdi truong va cdc chat gy doc t€ bao.

Chét wc ché proteasom VELCADE® (bortezomib; axit N-2-pyrazincarbonyl-
L-phenylalanin-L-leuxinboronic) 1a chit e ché proteasom ddu tién duge chép thuan
st dung theo quy dinh. Mitsiades et al., Current Drug Targets, 7:1341 (2006), tom tat
cac nghién ctru 14m sang din dén viée chép thuan bortezomib dé diéu tri cho céc bénh
nhén da u tuy da duogc tri liéu trude do it nhét 12 mot 14n. Fisher et al., J. Clin. Oncol.,
30:4867 (2006), md td mot nghién ctru Pha II cua nhidu trung tdm qudc té da khing
dinh hoat tinh clia bortezomib trén nhiing nguoi bénh bi bénh u bach huyét té bao vo
ndo tai phat hoic kéo dai dai ding. Ishii et al, Anti-cancer Agents in Medicinal
Chemistry, 7:359 (2007), va Roccaro et al., Curr. Pharm. Biotech., 7:1341 (2006), thao

luan mot sd co ché phén tir ¢6 thé déng gop vao hoat tinh chéng u ciia bortezomib.

Phan tich céu tric cia Voges et al., Annu. Rev. Biochem., 68:1015 (1999) cho
thdy proteasom chtra 28 don vi phu, vé6i cdc don vi phu xtc tac B1, 2, va PS5 chiu
trach nhiém vé& hoat tinh peptidylglutamyl, tryptic, va chymotryptic peptidaza, twong
tng. Rivett et al., Curr. Protein Pept. Sci., 5:153 (2004) boc 10 rang khi proteasom tiép
xtic voi mot sd xytokin, bao gdm IFN- y va TNF-a., cac don vi phu B1, B2, va p5 dugce
thay bang cac don vi phu xtc tac thay thé, p1i, p2i, va p5i, dé tao thanh mot dang khac

ctia proteasom duoc biét dén nhur 14 proteasom mién dich.

Orlowski, Hematology (Am. Soc. Hematol. Educ. Program) 220 (2005), bdc
16 réng proteasom mién dich cfing dugc biéu hién co dinh trong mot s6 céc té bao ¢o
ngudn gbc tir cac tién chét tao mau. T4c gia goi ¥ rang cac chét trc ché dic thu cho
proteasom mién dich c6 thé cho phép tri ligu nhim dich cac bénh ung thu ¢6 ngudn
gbc tir mau, nhd d6 ¢ thé tranh cho cac md thudng, nhu da day-rudt non va cac md

than kinh khéi cac tac dung phu.

Pang tiée 13, twong déi kho c6 thé thu duoc cac hop chat axit boronic & dang
tinh khiét phén tich. Vi dy, Snyder et al., J. Am. Chem. Soc. 80: 3611 (1958), cho théy
c4c hop chét axit arylboronic d& dang tao thanh cc anhydrit trime vong trong céc diéu
kién loai nudc. Ngoai ra, cac axit alkylboronic va cac boroxin cia ching thudong nhay
v6i khong khi. Korcek et al., J. Chem. Soc., Perkin Trans. 2 242 (1972), cho thiy axit

butylboronic d& dang bi oxy hoéa béi khong khi dé tao ra 1-butanol va axit boric.

_4-



30792

Nhitng khé khdn nay han ché kha ning st dung trong linh vuc duge cla cc hop chét
axit boronic, va giy phuc tap cho viéc xac dinh ddc tinh cta cac dugc chét chira cac
hop chét axit boronic va gi6i han thdi han st dung cia chung.

Plamondon et al., WO 02/059131 boc 16 cac ché phém duge dung 6n dinh
dugc bao ché tir cac hop chét axit boronic va dudng. Nhu cau vé& cac ché phdm bén
vitng khac cia céc hop chét axit boronic van tdn tai.

Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché d& xuét hop chét este boronat va quy trinh didu ché hop

chét nay. Céc hop chét nay 13 hitu dung dé wc ché hoat tinh proteasom in vitro va in

vivo, va dac biét hitu dung dé didu tri cac bénh ting sinh té bao khac nhau.

Theo mot khia canh, sang ché dé xuit dén hop chét ¢6 cong thirc chung (1):

1
4 9 R w f
P N NB-z2
R? |H 0 Re
A | M
hodc mudi duge dung cla ching, trong do:
A b'ﬁmg 0, 1, hodc 2;
P 14 hydro hodc gbc phong bé nhém amino;

R® la hydro, Ci-6 béo, Ci-6 flo
béo, -(CH2)m-CH2-RB, -(CH2)m-CH2-NHC(=NR*)NH-Y, ~(CH2)m-CH2-CON(R*), -(C
H2)m-CH2-N(R*)CON(R*),, -(CH2)m-CH(R®)N(R*), -(CH2)m-CH(R??*)-OR>®,
hodc -(CHz)m-CH(R)-SR?;

Ra! 1a hydro, C1.6 béo, Ci flo
béo, -(CH2)m-CH2-RE, -(CH2)m-CH2-NHC(=NR*NH-Y, -(CH2)m-CH2-CON(R*),, -(C
H2)m-CH2-N(RHCON(R%),, -(CH2)m-CH(R®)N(R), -(CH2)m-CH(R3%)-OR®,
hoic -(CH2)m-CH(RY)-SR?;

mdi R doc lap 1a hydro, Ci-6 béo, Ci flo

bé0, -(CH2)m-CHa-RE, -(CHa)m-CHo-NHC(=NR*)NH-Y, -(CH2)m-CH-CON(R*),, ~(C
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Hy)m-CH»N(RHCONRY,  -(CH)m-CHRONRY,  ~(CH2)m-CH(R’)-OR®®,
hoiic -(CH2)m-CH(R?)-SR>;

mdi R® doc 1ap 1a hé mot vong hodc hai vong duge thé hoic khong duogc thé;

mdi R* doc 1ap 1a hydro hodc nhom béo, aryl, heteroaryl, heteroxyclyl duoc
thé hodc khong duoc thé; hodc hai R* trén ciing mdt nguyén ti nito, cung v6i nguyén
ti nito, tao ra vong heteroxyclyl 4 dén 8 canh duoc thé hodc khong dwoc thé ma ngoai
nguyén ti nito con ¢6 tir 0-2 di nguyén tir trén vong doc 1ap duge chon tir nhém bao

gém N, O, vas;

mdi R’ ddc 1ap 1a hydro hodc nhom béo, aryl, heteroaryl, heteroxyclyl dugc

thé hodc khong dugc thé.

mdi R>? ddc 14p 1a hydro hodc nhém béo, aryl, heteroaryl, heteroxyclyl dugc

thé hodc khong dugc thé;

mdi R?® doc 14p 1a hydro hodc nhom béo, aryl, heteroaryl, heteroxyclyl duoc

thé hodc khong dugc thé;

mdi R® doc 1ap 1a nhém béo, aryl hodc heteroaryl dugc thé hoic khong dugc

thé:
Y 1a hydro, -CN, hodc -NO2;
m béng 0, 1, hodc 2; va

Z! va 72 cung nhau tao thanh gbc dwoc dan xuét tir axit alpha-hydroxy
carboxylic, trong d6 nguyén tu gén vao Bo trong mdi truong hop 1a nguyén tir oxy;
hodc Z! va Z? cung nhau tao thanh gdc dugc din xuét tir axit carboxylic, trong d6

nguyén to dugc gén vao Bo trong mdi truong hop 12 nguyén tir oxy.

Theo mot khia canh khéc, sang ché dé xuét duoc phdm bao gdm hop chét ¢6
cong thire (I), hodc dang két tinh ctia chiing, va céc ta duge bd sung duge mod ta & day,
thich hop dé bao ché dang lidu duge phdm ding qua dudng miéng.

Theo mdt khia canh khéac, sang ché d& xuét dugc phém bao g6m hop chét co
cdng thire (1), hodc dang két tinh ctia chiing, va céc ta duge bd sung duoc mo ta & day,

thich hop d& bao ché dang lidu duoc phdm bot dong kho nhanh.
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Theo mot khia canh khac, sang ché dé xuét duge phdm bao gdm hop chét c6
cong thure (I), hodc dang két tinh cua ching, va céc ta dugc bd sung duge mb ta & day,

thich hop dé bao ché dang liéu duge phim 16ng.

Theo mot khia canh khéc, sang ché dé xuét dugc phim chtra hop chét c6 cong

thire (1), hodc dang két tinh cta chiing, chit don, va tiy v chit bdi tron.

Theo mdt khia canh khac, sdng ché d& xuét dugc phém chtra hgp chét c6 cong
thirc (I), hodc dang két tinh ctia ching, chat don, thy y chét bbi tron, tly ¥ chét hd trg

tao dong, va tily y chit dém.

Theo mot khia canh khéc, sang ché dé xuét duoc phim chtra hop chét c6 cong

thire (I), hodc dang két tinh cta chung, chét don, va chat dém.

Theo mdt khia canh khac, séng ché @& xuét cac quy trinh bao ché dugc phém

theo sang ché.

Theo mot khia canh khéc, sang ché md ta phwong phép sir dung dugc pham
theo sang ché dé didu tri bénh nhan mic phai, hodc c6 nguy co phat trién hodc bi tai
phat bénh rdi loan do proteasom gian tiép gay ra.

Theo mdt khia canh khéc, sang ché mé ta phuong phap st dung dugc pham
theo sang ché dé diéu tri ung thu.

M@ ta vin tit cic hinh vé

Fig. 1 14 gian d6 nhiéu xa bot tia X cua axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic ~ (I-
1) Dang 1.

Fig. 2 14 gian dd nhiét lugng quét vi sai/phan tich nhiét trong luong cla axit 4-(R,S)-
(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-
1,3,2-dioxaborinan-4-carboxylic (I-1) Dang 1.

Fig. 3 1a gian d6 nhiu xa bot tia X cla axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-o0xo-1,3,2-dioxaborinan-4-carboxylic  (I-

1) Dang 2.
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Fig. 4 1a gian d0 nhiét lugng quét vi sai/phén tich nhiét trong lugng cua axit 4-(R,S)-
(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-
1,3,2-dioxaborinan-4-carboxylic (I-1) Dang 2.

Fig. 5 1a gian d0 nhidu xa bot tia X cla 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(4S)-4-
metyl-5-0x0-1,3,2-dioxaborolan-2-yl]butyl }amino)-2-oxoetyl|benzamit (I-7).

Fig. 6 1a gian dd nhidu xa bot tia X cia 2,5-diclo-N-(2-{[(1R)-3-metyl-1-(4-ox0-4H-
1,3,2-benzodioxaborinin-2-yl)butylJamino}-2-oxoetyl)benzamit (I-13).

Fig. 7 1a gian @ nhiéu xa bot tia X cua axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic ~ (I-

1) Dang 2.

Fig. 8 1a gian dd nhiét lugng quét vi sai cla axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-
(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-

carboxylic (I-1) Dang 2.
M ta chi tiét sang ché

Cac dinh nghia

Trir khi ¢6 quy dinh khéc, thuat ngit "proteasom" dugc dung dé chi ca

proteasom va proteasom mién dich co dinh.

Thuat ngit "béo" hodc "nhoém béo", nhu duoc s dung & day, co nghia la
Ci-12 hydrocacbon mach théng, mach nhanh, hodc vong dugc thé hodc khong dugc thé,
bdo hoa hoan toan hodc ¢6 chira mdt hodc mdt sb6 don vi khéng bdo hoa, nhung khong
phai nhom thom. Vi dy, cdc nhém béo thich hgp bao gdm céc nhom alkenyl, alkynyl
hodc alkyl mach thing, mach nhdnh hoic vong, va dang lai cua chung, nhu
(xycloalkyl)alkyl, (xycloalkenyl)alkyl hodc (xycloalkyl)alkenyl. Theo cac phuwong an

khac nhau, nhém béo ¢6 tir 1 dén 12, 1 dén 8, 1 dén 6, 1 dén 4, hodc tir 1 dén 3 cacbon.

Thuat ngit "alkyl", "alkenyl", va "alkynyl", dugc sir dung mot minh hodc la
mdt phan cia gdc 16n hon, ding dé chi nhém béo mach thing hodc mach nhanh c6 tir
1 dén 12 nguyén tir cacbon. Déi voi cac muc dich cia sang ché, thuat ngit "alkyl" duoc
st dung khi nguyén tr cacbon gin nhém béo vao phan con lai ctia phan tit 13 nguyén

tlr cacbon bdo hoa. Tuy nhién, cidc nguyén tir cacbon khéac trong nhom alkyl c6 thé

-8
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khong bdo hoa. Do vay, cdc nhom alkyl bao gbm, nhung khéng chi gii han & metyl,

etyl, propyl, alyl, propargyl, butyl, pentyl, va hexyl.

P4i v6i cac muc dich cua sang ché, thuat ngit "alkenyl" dugc st dung khi
nguyén tir cacbon gin nhém béo vao phén con lai ctia phan ti tao thanh mot phén cta
lién két d6i cacbon-cacbon. Cac nhém alkenyl bao gém, nhung khong chi gi6i han &

vinyl, 1-propenyl, 1-butenyl, 1-pentenyl, va 1-hexenyl.

DPéi v6i cac muc dich cua sang ché, thuat ngit "alkynyl" duge st dung khi
nguyén ti cacbon gin nhém béo vao phén con lai cia phan tir tao thanh mot phén cia
lién két ba cacbon-cacbon. Cac nhém alkynyl bao gdm, nhung khong chi giéi han &

etynyl, 1-propynyl, 1-butynyl, 1-pentynyl, va 1-hexynyl.

Thuat ngit "vong béo", dugc sit dung mdt minh hodc 1a mot phén cua gdc 16n
hon, dung dé chi hé vong béo bdo hoa hoic khong bao hoa mot phan c6 tir 3 dén 14
canh, trong d6 hé vong béo nay tuy y duoc thé. Theo mot s6 phuong 4n, vong béo la
mot hydrocacbon don vong c6 3-8 hodc 3-6 nguyén tir cacbon trén vong. Cac vi du
khong gi¢i han pham vi séng ché bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclopentenyl, xyclohexyl, xyclohexenyl, xycloheptyl, xycloheptenyl, xyclooctyl,
xyclooctenyl, va xyclooctadienyl. Theo mot s6 phuong an, vong béo 1a hydrocacbon
nhi vong c¢6 6-12, 6-10, hodc 6-8 nguyén tir cacbon duqé lién két cdu ndi hodc dugce

ngung tu, trong d6 mdi vong trong hé hai vong c6 3-8 canh.

Theo mét s6 phuong 4n, hai phan tr thé canh nhau trén vong béo, cung véi
nguyén ti trén vong gifta chung, tao thanh mot h¢ thom ngung tu 5-6 canh tuy y dugc
thé hodc nhan khong thom 3-8 canh c6 0-3 di nguyén tr trén vong dugc lya chon tir
nhém bao gdm O, N, va S. Do vy, thuét ngit "vong béo" bao gdm cac vong béo dugc
ngung tu v6i mot hodc mot sd vong aryl, heteroaryl, hodc heteroxyclyl. Cac vi du
khong gidi han pham vi sing ché bao gdm indanyl, 5,6,7,8-tetrahydroquinoxalinyl,
decahydronaphtyl, hodc tetrahydronaphtyl, trong d6 gdc hodc diém gén nim trén vong
béo.

Thuét ngtr "aryl" va "ar-", dugc st dung mot minh hodc 1a mat phén ctia gbc
16n hon, vi du, "aralkyl", "aralkoxy", hodc "aryloxyalkyl", dung dé chi Cs dén Ciq
hydrocacbon thom, bao gdm tir mét dén ba vong, mdi vong tily ¥ dugc thé. Tt hon

néu, nhém aryl 1a nhém aryl Ce.10. Cac nhém aryl bao gdm, nhung khong chi gi6i han

-0
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& phenyl, naphtyl, va anthraxenyl. Theo mot s6 phuong 4n, hai phén tir thé canh nhau
trén vong aryl, cing v&i nguyén tir trén vong gitta ching, tao thanh h¢ vong thom
ngung tu 5 dén 6 canh tiy y dugc thé hosc vong khong thom 4 dén 8 canh c6 0-3 di
nguyén tu trén vong dugce chon tir nhém bao gdbm O, N, va S. Do vdy, thuat ngit "aryl",
nhu dugc st dung & ddy, bao gdm cac nhém trong d6 vong aryl dugce ngung tu véi
mot hodic mot sb heteroaryl, vong béo, hodc cac vong heteroxyclyl, trong dé gbc hodc
diém gin nam trén nhan thom. Cac vi du khong gi¢i han pham vi sing ché vé cic hé
vong ngung tu nhu vay bao gdm indolyl, isoindolyl, benzothienyl, benzofuranyl,
dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazolyl, quinolyl, isoquinolyl,
xinolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, phenoxazinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, florenyl,
indanyl, phenanthridinyl, tetrahydronaphtyl, indolinyl, phenoxazinyl, benzodioxanyl,
va benzodioxolyl. Nhém aryl c¢é thé 1a h¢ vong don, hai, ba, hodc da vong, tot hon 12
hé vong don, hai, hodc ba vong, tdt hon nita 1a hé vong don hodc hai vong. Thuét ngit
"aryl" c6 thé duoc st dung hoan d6i v6i thuat ngit "nhoém aryl”, "gdc aryl", va "vong

aryl".

Nhom “aralkyl" hodc "arylalkyl" bao gdbm nhém aryl dugc gén cong hoéa tri
vao nhém alkyl, mdi nhém nay c6 thé doc lap tiy ¥ duge thé. T6t hon néu cac nhom
aralkyl 1a Cg.10 aryl(Crs)alkyl, Ce.10 aryl(Ci-4)alkyl, hodc Ce-10 aryl(Ci3)alkyl, bao
gbm, nhung khong chi gi¢i han ¢ benzyl, phenetyl, va naphtylmetyl.

Thuét ngit "heteroaryl" va "heteroar-", dugc sit dung mot minh hodc la mot
phén cta gdc 16n hon, vi dy, heteroaralkyl, hodc "heteroaralkoxy", dung dé chi cac
nhom c6 tir 5 dén 14 nguyén ti trén vong, tdt hon 14 5, 6, 9, hodc 10 nguyén ti trén
vong; ¢6 6, 10, hodc 14 electron n dung chung cho ddy vong; va ¢, ngoai cic nguyén
ttr cacbon, tir mdt dén bdn “di nguyén ti”. Thuit nglt "di nguyén ti" chi nito, oxy,
ho#ic Ivu huynh, va bao gdm dang oxy héa bét ki cta nito hodc luu huynh, va dang thé
bac bdn bat ki ctia nito bazo. Do vy, khi duge st dung trong cac trudng hop lién quan
dén nguyén tir trén vong cla heteroaryl, thudt ngit "nito" bao gdm ca dang nito da
dugc oxy hoa (vi du nhu trong pyridin N-oxit). Mot s6 nguyén tr nito clia cic nhém
heteroaryl 5 canh cling ¢o thé dugc thé, nhu duoc dinh nghia dudi diy. Cac nhém
heteroaryl bao gdm, nhung khdng chi giéi han & cac gbc duge din xudt tir thiophen,

furan, pyrol, imidazol, pyrazol, triazol, tetrazol, oxazol, isoxazol, oxadiazol, thiazol,

-10-



30792

isothiazol, thiadiazol, pyridin, pyridazin, pyrimidin, pyrazin, indolizin, naphthyridin,
pteridin,  pyrolopyridin,  imidazopyridin,  oxazolopyridin,  thiazolopyridin,
triazolopyridin, pyrolopyrimidin, purin, va triazolopyrimidin. Nhu dugc s dung ¢
day, cum tu " gbc duoc din xudt t" c6 nghia 1a gbc hoa tri mot duge tao ra bang cach
14y di mot gbc hydro tir hé di vong thom gbe. G (tic 13, diém gin cia heteroaryl véi
phén con lai ctia phéan tr) cé thé duoc tao ra tai vi tri thé bat ki trén vong bat ki ctia hé

vong heteroaryl gbc.

Theo mét sd phuong 4n, hai phan tir thé canh nhau trén nhém heteroaryl, cing
v6i nguyén tir trén vong gitta chung, tao thanh h¢ vong thom ngung tu 5 dén 6 canh
tuy y dugce thé hodc vong khong thom 4 dén 8 canh c6 0-3 di nguyén t trén vong
duoc chon tor nhém bao gém O, N, va S. Do vay, thuat ngtt "heteroaryl" va
"heteroar-", nhu dugc st dung ¢ day, cling bao gdm cac nhém trong d6 di vong thom
dugc ngung tu v6i mot hodc mot s6 vong aryl, vong béo, hodc heteroxyclyl, trong do
gbc hoic diém gén nidm trén di vong thom. Céc vi dy khong giéi han pham vi séng ché
bao gé‘m indolyl, isoindolyl, benzothienyl, benzofuranyl, dibenzofuranyl, indazolyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, quinolyl, isoquinolyl, xinolinyl,
phtalazinyl, quinazolinyl, quinoxalinyl, 4H-quinolizinyl, carbazolyl, acridinyl,
phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, va pyrido[2,3-b]-1,4-0xazin-3(4H)-on. Nhém heteroaryl c6
thé 1a hé mét, hai, ba, hoic da vong, tot hon 1a hé mdt, hai, hodc ba vong, t6t hon nita
14 hé mdt hodc hai vong. Thudt ngt "heteroaryl" co6 thé dugc st dung hoan dbi véi
thuét ngit " vong heteroaryl", hodc " nhém heteroaryl", trong d6 thuét ngfr bét ky trong
cdc thuit ngit ndy cling bao gdm nghia cac vong ma tiy y dugc thé. Thuat ngit
"heteroaralkyl" chi nhém alkyl dugc thé bdi heteroaryl, trong d6 céc phan alkyl va

heteroaryl doc lap tuy y duoc thé.

Nhu duge st dung & ddy, thuét ngt "nhén thom" va "h¢ nhan thom" dung dé
chi nhom mot, hai, hodc ba vong tuy y dugc thé c6 0-6, tot hon 1 tir 0-4 di nguyén tir
trén vong, va ¢6 6, 10, hodc 14 electron 7 dung chung cho day vong. Do vy, thudt ngi
"nhan thom" va "hé nhan thom" bao gém ca nhém aryl va heteroaryl.

Nhu dugc sir dung & day, cac thult ngit "di vong", "heteroxyclyl", "gbe di

vong goc", va "nhan di vong" dugce st dung hoan doi va dung d€ chi h¢ vong don bén
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vitng 3 dén 7 canh, hogc chi gbc di vong hai vong ngung tu 7- dén 10- canh hoic gbc
di vong hai vong duogc lién két cAu ndi 6- dén 10-canh, bdo hoa hoic khong bdo hoa
mot phﬁn, va, ngoai nguyén tir cacbon, c6 mot hodc mot sb, t6t hon 1a tir mot dén bbn
di nguyén t, nhu dugc xac dinh trén ddy. Khi dugc st dung dé chi nguyén tir trén
vong cia mdt di vong, thudt ngit "nito" bao gbm ca nito dugc thé. Vi du nhu trong hé
di vong heteroxyclyl ¢6 1-3 di nguyén tir dugc chon tir nhém bao gdm oxy, luu huynh
hodic nito, nito c¢6 thé 13 N (nhu trong 3,4-dihydro-2H-pyrolyl), NH (nhu trong
pyrolidinyl), hodc "NR (nhu trong N-pyrolidinyl dugc thé). Vong di vong c6 thé dugc
gén vao gbc tai di nguyén tir hodc nguyén tir cacbon bét ki ma c6 thé cho mét cau tric
4n dinh, va nguyén tr trén vong bat ky ciing c6 thé tiry y dugce thé. Céc vi du vé cac
gbc di vong bio hoa hodc khdng bdo hoa mdt phén nhu vay bao gdm, nhung khong chi
giéi han & tetrahydrofuranyl, tetrahydrothienyl, pyrolidinyl, pyrolidonyl, piperidinyl,
pyrolinyl, tetrahydroquinolinyl,  tetrahydroisoquinolinyl, decahydroquinolinyl,
oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl, diazepinyl, oxazepinyl, thiazepinyl,

morpholinyl, va quinuclidinyl.

Theo mot sb phuong é&n, hai phén tir thé canh nhau trén mot vong di vong,
cing v6i nguyén tir trén vong gitra chung, tao thanh hé vong thom ngung tu 5 dén 6
hoidc vong khong thom 3 dén 8 canh ty y dugc thé c6 0-3 di nguyén tr trén vong
dugc chon tir nhdm bao gdbm O, N, va S. Do vay, thuat ngit "di vong", "heteroxyclyl",
"vong heteroxyclyl", "nhém di vong”, va " gbc di vong", dugc st dung hoan dbi & day,
va bao gdm cic nhém trong d6 vong heteroxyclyl dugc ngung ty voi mot hodc mot sb
vong aryl, heteroaryl, hodc vong béo, nhu indolinyl, 3H-indolyl, chromanyl,
phenanthridinyl, hodc tetrahydroquinolinyl, trong d6 gbc hodc diém gén nim trén vong
heteroxyclyl. Nhoém heteroxyclyl ¢ thé 12 hé mot, hai, ba, hoic da vong, tSt hon 1 hé
mot, hai, hodc ba vong va tdt hon nita 13 hé modt hodc hai vong. Thuat ngit
"heteroxyclylalkyl" chi nhém alkyl dugc thé boi heteroxyclyl, trong d6 céac phan alkyl
va heteroxyclyl tuy y dugc thé.

Nhu dugce st dung & day, thudt ngtt "khdng bdo hoa mot phan" chi gbc vong
bao gdm it nhat mot lién két doi hodc lién két ba giira cdc nguyén ti trén vong. Thuét
nglt "khong bdo hoa mdot phan" dugc dy dinh bao gdm cac vong cb nhiéu vi tri khong
bao hoa, nhung khong dugc du dinh bao gbm céc gdc aryl hodc heteroaryl, nhu da

duogc dinh nghia & day.
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Thuat ngit "halo béo", "haloalkyl", "haloalkenyl" va "haloalkoxy" dung dé chi
nhom béo, alkyl, alkenyl hodc alkoxy, tiy theo ting truong hop, dugc thé bang mot
hodc mét sb nguyén tir halogen. Nhu dugc s dung & ddy, thudt ngir "halogen" hodc
"halo" ¢ nghia Ia F, CI, Br, hodc I. Thuét ngit "flo béo" chi halo béo trong d6 halogen
1a flo, bao gdm ca cac nhém béo dugc perflo hoa. Vi du V_é céc nhom flo béo bao gbm,
nhung khong chi gidi han & flometyl, diflometyl, triflometyl, 2-floetyl, 2,2,2-trifloetyl,
1,1,2-trifloetyl, 1,2,2-trifloetyl, va pentafloetyl.

Thuit nglt "nhom lién két" hodc "phan tir lién két" chi gbc hiru co ndi hai phén
ctia hop chit. Céc phén tir lién két thuong chia cdc nguyén tit nhu oxy hodc luu
huynh, cac nhém nhu -NH-, -CHa-, -C(O)-, -C(O)NH-, hodc mach nguyen tir, vi du
nhu mach alkylen. Khéi lwong phan tir ciia phan tir lién két thuong nim trong khoang
tir 14 dén 200, thudng nam trong khoang tir 14 dén 96 v6i chiéu dai Ién t6i khoang sau

nguyén tir. Theo mot sd phuong 4n, phan tir lién két 13 mach Ci.6 alkylen.

Thuét ngit "alkylen" chi nhém alkyl héa tri hai. "Mach alkylen" la nhom
polymetylen, tirc 1a -(CHa)y-, trong d6 y 1a s& nguyén duong, tot hon 1a tir 1 dén 6, tir 1
dén 4, tir 1 dén 3, tir 1 dén 2, hodc tir 2 dén 3. Mach alkylen dugc thé 1a nhém
polymetylen trong d6 mot hodc mot s6 nguyén tir hydro metylen dugc thay bing phan
tir thé. Céc phan it thé thich hop bao gdm nhitng phén tir thé duge mé ta dudi dy cho
cac nhém béo duge thé. Mach alkylen ciing c6 thé dugc thé tai mot hodc mot s6 i tri

vGi nhom béo hodc nhom béo duogc the.

Mach alkylen cling c6 thé tuy y bi ngit béi nhém chie. Mach alkylen bi
“ngét” bdi mot nhom chire khi nhém metylen ndi duge thay bang nhém chire. Vi du vé
"cdc nhém chire ngt" thich hop bao gdm -C(R*)=C(R*)-, -C=C-, -O-, -S-, -S(O)-
, -S(0O)-, -S(0)N(R")-, -N(R*)-, -N(R")CO-, -N(R"C(O)N(R")-, -N(R")C(=NR")-
NR"-, -N(R)-C(=NR")-, -N(R")COs-, -N(R")SO2-, -N(R")SO:N(R")-, -OC(O)-
, -0C(0)0-, -OC(O)N(R")-, -C(0)-, -CO»-, -C(O)N(R")-, -C(0)-C(0)-, -C(=NR")-
N(R")-, -CANR")=N-, -C(=NR")-O-, -C(OR*)=N-, -C(R°)=N-O-, hodc -N(R")-N(R")-.
M&di R* doc 1ap 1a hydro hodc nhoém béo, aryl, heteroaryl, hodc heteroxyclyl tiy y duge
thé, hodc hai R* trén ciing mdt nguyén ti nito, cing véi nguyén tt nito, tao thanh vong
thom hoidc khong thom 5-8 canh ¢6, ngoai nguyén ti nito, 0-2 di nguyén tir dugc chon

tr nhom bao gé)m N, O, va S. Mbdi R* ddc lap 1a hydro hodc nhém béo, aryl,
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heteroaryl, hodc heteroxyclyl tuy y dugc thé. Mdi R° ddc 14p 14 nhém béo, aryl, hodc
heteroaryl tly y dugc thé.

Vi du v& mach Css alkylen bi "ngdt" béi -O- bao gbm —
CH,OCH,-, -CH,0(CHaz)2-, -CH,0(CHa)3-, -CH20(CHz)4-, -(CH2)20OCHz-, -(CHa)-
2O(CH2)2-, -(CH2),0(CHa)s3-, -(CH2)30(CHa)-, -(CH2);0(CHz)2-, va -(CH2)4O(CHz)-.
Céc vi du khac v& mach alkylen bi “ngit” boi cdc nhém chuc bao gdbm —
CH2Z*CHa-, -CH2Z*(CHa)2-, -CH,Z*(CHa)3-, -CH2Z*(CHz)4-, -(CHy)-
2Z*CHy-, -(CH2)2Z*(CH2)2-, -(CH2)2Z*(CHa)3-, -(CH2)3Z*(CHz)-, -(CH2)3Z*(CHa)s-,
va -(CH2)4Z*(CHy)-, trong d6 Z* 1a mot trong cdc nhom chire "ngét" dugc liét ké &

trén.

Nguoi co hiéu biét trung binh trong linh vuc ndy s& nhén ra rang khi mach
alkylen bi ngit dugc gin v6i mot nhém chirc, mot s6 dang két hop s& khong du bén
vitng dé st dung trong linh vuc dugc. Chi ¢6 céc hop chét bén ving hoic kha thi vé
mit héa hoc nim trong pham vi ctia sang ché. Mot hop chit bén virng hodc kha thi vé
mit hoa hoc 12 hop chit c6 thé giit nguyén ven trong thoi gian du dai dé ¢6 thé st dung
dugc trong diéu tri hodc diéu tri du phong cho bénh nhan. Tbt hon, néu ciu trac hoa
hoc v& co ban 1a khong thay doi khi dugc gitt & nhiét do dudi -70°C, dudi -50°C, duédi
-20°C, dudi 0°C, hoac dudi 20°C, trong diéu kién khong cé hoi nude hodc cac diéu

kién phan tng hoa hoc khéc trong it nhét 13 mot tun.

Thuat ngt "dugc thé", nhu duoc st dung & day, c6 nghia 1a mot géc hydro cua
gbc dugc chon duge thay bing gbc ciia phan tir thé duoc chon, vé6i didu kién viéc thay
thé nay din dén viéc tao thanh mot hop chét bén vitng hoic kha thi v& mit hda hoc.
Thuat ngit "cé thé thay thé duoc", khi duge sir dung lién quan dén mot nguyén tir dugc
chon, c6 nghia 14 dugc gan v6i nguyén tir ndy 1a mot gbc hydro, gbc nay co thé duoc

thay thé bang gbc clia phan tir thé thich hop.

Cum tr "mot hodc mot sb phﬁn tr thé", nhu dugc st dung & day, chi sb phén
ter thé bang tir mot dén sé phan tir thé 16n nhét c6 thé ¢6 trén co sé sb vi tri lién két sin
¢6, sao cho cac didu kién vé do 6n dinh va kha thi vé mit hoa hoc trén ddy dugc thoa
man. Trir khi ¢6 quy dinh khac, mdt nhom thé tiy y ¢6 thé ¢6 phén tt thé tai mdi vi tri

¢6 thé thay thé dugc ctia nhom, va cac phén tir thé c6 thé gidng nhau hoic khic nhau.
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Nhu duoc st dung ¢ day, thudt ngt “doc 1ap” hodc "doc 1ap dugc chon" ¢
nghia 1a c4c gi4 tri gibng nhau hoic khac nhau c6 thé duge chon cho cac trudng hop

khéc nhau cia mdt bién da cho trong mot hop chét.

Nhoém aryl (bao gdm gbc aryl trong aralkyl, aralkoxy, aryloxyalkyl va cac gbe
twong tu) hodc heteroaryl (bao gbdm gbc heteroaryl trong heteroaralkyl va
heteroaralkoxy va cac gdc tuong tu) c6 thé chtta mot hodc mot sb phan tir thé. Vi du vé
c4c phén tir thé thich hop trén nguyén tir cacbon khong bdo hoa ctia nhém aryl hogdc
heteroaryl bao gbm -halo, -NOa, -CN, -R*, -C(R*)=C(R*)-
2, -C=C-R*, -OR*, -SR°, -S(O)R®, -SO2R®, -SO3R*, -SO:N(R")2, -N(R")2, -NR"C(0)-
R*, -NR*C(O)N(R"), -N(RYC(E=NRM-N(RY)2, -N(R")C(=NR")-
R, -NR*CO2R®, -NR*SO,:R?, -NR*SO;N(R),, -O-C(O)R*, -O-CO2R*, -OC(O)N(R™)-
2, -C(O)R*, -CO2R*, -C(0)-C(O)R*, -C(O)N(R"), -C(O)N(R")-OR*, -C(O)N(R")-
C(=NR"-N(R"), -NR"HC(=NR)-N(R")-C(O)R*, -C(=NR*)-N(R")2, -C(=NR")-
OR*, -N(R"-N(R"), -C(=NR")-N(R")-OR*, -C(R°)=N-OR*, -P(O)(R*), -P(O)-
(OR*), -0O-P(0)-OR*, va -P(O)(NR")-N(R*), trong d6 R°, R, va R* dugc dinh nghia
nhu trén, hodc hai phdn tir thé canh nhau, cling v6i nguyén tir trén vong gitra ching,
tao thanh vong 5-6 canh chua bdo hoa hodc chua bdo hoa mot phén c6 0-3 nguyén tit

trén vong dugc chon tir nhém bao gém N, O, vaS.

Nhom béo hodc hé di vong khong thom co thé dugc thé v6i mot hodc mot s6
phan tir thé. Vi du v& cac phén tir thé thich hop trén cacbon bdo hoa cua nhém béo
hodc cua hé di vong khong thom bao gbm, nhung khong chi gi6i han & céc truong hop
da liét ké & trén cho cacbon khong bao hoa cia nhom aryl hodc heteroaryl va cac nhom
sau: =0, =S, =C(R*);, =N-N(R*);, =N-OR*, =N-NHC(O)R*, =N-NHCO:2R®,
=N-NHSO,R?, hoiic =N-R*, trong d6 mdi R* va R° da dugc dinh nghia nhu trén.

Céc phan tir thé thich hop tai mdt nguyén ti nito c6 thé thay thé dugc cia
vong heteroaryl hodc di vong khong thom bao gdm -R*, -N(R*), -C(O)-
R*, -COsR*, -C(0)-C(O)R* -C(O)CH2C(O)R*, -SO2R*, -SON(R*)2, -C(=S)N(R*)-
2, -C(=NH)-N(R*),, va -NR*SO,R*; trong d6 mdi R* dugc dinh nghia nhu trén. Mot
nguyén tlr nito vong cua vong heteroaryl hodc di vong khong thom ciing c6 thé bi oxy

hoa dé tao thanh hop chét N-hydroxy hodc N-oxit twong ing. Vi du khong gidi han
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pham vi sang ché vé heteroaryl c6 nguyén tit nito trén vong bi oxy hoa nhu véy l1a N-

oxidopyridyl.

Thuat ngt "khoang" dugc st dung & day c6 nghia la xép xi, trong ving, 4ang
chirng, hodc tinh tron. Thudt ngt "khoadng" dugc s dung két hop véi mot khoang sb
hoc, thay dbi khoang nay bang cach mé rong gidi han trén va dudi cla cic gia tri 5O
duoc néu. Noéi chung, thuat ngit "khoang" duoc st dung & day dé thay dbi gia tri 56

trén va dudi so voi gia tri dua ra khoang 10%.

Nhu duge st dung ¢ day, thudt ngit "bao gdbm" c6 nghia 1a "gdm, nhung

khong chi gidi han ¢".

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuét nay s& bibt ro 12 mot sb
hop chét ctia sang ché c6 thé ton tai & dang tautome, tit ca cac dang tautome nhu vay
clia céc hop chét ndm trong pham vi cia séng ché. Trir khi c6 quy dinh khéc, cac cau
tric duge md ta & day cling bao gdm tit ca céc dong phan hinh hoc (hodc céu hinh
riéng), tirc 1a ddng phan lién két doi (Z) va (E) va ddng phan cAu hinh riéng (Z) va (E),
cling nhu tit ca cac dang héa 1ap thé ciia cAu trac; tuc 14 cAu hinh R va S cho mdi trung
tam khong ddi xtmg. Do do, mdi ddng phan héa 13p thé cling nhu hdn hop dong phén
d6i anh va ddng phan khong d6i quang cua céac hop chét nay nam trong pham vi cta
sang ché. Khi lam giau mot ddng phén 1ap thé nay so véi mot ddng phan lap thé khéc
trong hon hgp, hdn hop c6 thé chita, vi du, chit ddng phan ddi anh nhidu hon it nhat 13
50%, 75%, 90%, 99%, hodc 99,5%.

Trir khi ¢6 quy dinh khéc, cac cAu trac duge md ta & day cling bao gdm céc
hop chét chi khac nhau v& su ¢6 mit cia mot hodc mot sb nguyén tir dong vi duoc
giau. Vi duy, cac hop chét c6 cdu tric nay nhung c¢6 nguyén ti hydro duoc thay bing
doteri hodc triti, hodc nguyén tir cacbon dugc thay bang cacbon *C hodc C dugc lam
gidu nam trong pham vi clia sang ché.

Nhu dugce sir dung ¢ ddy, thuat ngit “tao mam” duoc st dung dé chi viéc bd
sung vt liéu tinh thé vao dé khoi mao qué trinh két tinh hogc két tinh lai.

Khi mdt hop chat két tinh tir dung dich hogc tir huyén phit dic, né c6 thé két
tinh véi céc kidu sdp xép mang khong gian khdc nhau, tinh chét nay dugc goi la “hién
tuong da hinh”. Mdi dang tinh thé 1a mot “dang thu hinh”. Trong khi cdc dang thu hinh

ctia chét da cho c6 cung mot thanh phan héa hoc, ching c6 thé khac nhau vé mot hozic
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mot sd tinh chét vat li, nhu d6 tan va do phan li, ty trong thuc, diém noéng chay, hinh

dang tinh thé, dic tinh nén chit, cac dic tinh dong, va/hodc dd 6n dinh & trang thai rén.

Nhu duoc st dung & day, thuat ngit “solvat hodc duge solvat hda” c6 nghia la
su lién két vat Iy clia hop chét v6i mot hodc mot s phan tir dung moi. Sy lign két vat
Iy nay bao gdm lién két hydro. Trong mdt sb trudng hop, solvat 1a ¢6 thé tach dugc, vi
du nhu khi mdt hodc mdt s6 dung méi phan tir di vao trong mang luéi tinh thé cua chat
ran tinh thé. Thuat ngit "Solvat hodc duge solvat héa” bao gdm ca solvat pha dung
dich va solvat tich duoc. Cac solvat dai dién bao gém, vi duy, hydrat, etanolat, hoac
metanolat. C4c dic tinh vat 1y ciia mot solvat nay thuong khéc véi cac solvat khac, va
khac véi cac dang khong solvat hoa cua hop chat. Do thanh phin héa hoc giita cac

solvat cling khac nhau, cic dang nay dugc goi l1a “dang gid -thu hinh”.

Nhu duoc sit dung & day, thuat ngit “hydrat” 1a solvat trong d6 phan tir dung
mbi 13 H>O, cb mit theo mdt hé s ty lugng xac dinh, va c6 thé bao gdm, vi du nhu
hemihydrat, monohydrat, dihydrat, hodc trihydrat. Nhu dugc st dung & ddy, thudt ngir

“anhydrat ” 1a hgp chét ctia sang ché khong chtra nuéc trong mang tinh thé.

Nhu dugc st dung & ddy, thudt ngit “tinh thé” chi chét rdn c6 ciu truc hoéa hoc
lap lai véi muc do cao. Cu thé, hop chét tinh thé c6 thé duoc tao thanh duéi dang mot
hoic mot sb dang don tinh thé ctia hop chit. D8i véi cac muc dich ciia don sang ché
nay, cac thudt ngit “dang don tinh thé” hodc “dang tinh thé” dugc st dung hoan d6i va
nham phén biét c4c tinh thé c6 cac dic tinh khac nhau (vi du, phé) XRPD khac nhau,
gian d6 DSC khac nhau). Do vy, tir day mdi dang thu hinh va dang gié thu hinh riéng

biét cia mot hop chét s& dugc xem 12 mot dang don tinh thé riéng biét.

Thuat ngit “v& co ban 1a tinh thé” chi hop chét c6 thd c6 it nhat mot sé phan
tram khéi luong cu thé co dang tinh thé. Sé phén tram khéi luong cu thé 1a 10%, 20%,
30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, 99,5%, 99,9%, hoic ty 1¢ phin tram bat ki gitta
10% va 100%. Theo mot s6 phuong 4n, “vé co ban 1a tinh th&” chi cac hop chét co it
nhit 70% c6 dang tinh thé. Theo cac phwong 4n khéc, “y& co ban 1a tinh thé” chi cac
hop chét c6 it nhit 90% c6 dang tinh thé.

Thudt ngir “vé co ban 1a tinh khiét” chi hop chit c6 thé c6 it nhit mot s6 phan

trdim khéi lwong cu thé cia hop chit. Phan tram khéi lugng cu thé 1a khoang 80%,
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khoang 85%, khoang 90%, khoang 91%, khoang 92%, khoang 93%, khoang 94%,
khoang 95%, khoang 96%, khoang 97%, khoang 98%, khoang 99%, hodc khoang
99,5%.

Trir khi c6 quy dinh khéc, céc cau tric duge mo ta & day bao gdom tat ca cac

hydrat, anhydrat, solvat va cac dang thu hinh cta ching.

Nhu duoc st dung & day, thuat nglt “hop chit (I-1)” va “axit 4-(R,S)-
(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-
1,3,2-dioxaborinan-4-carboxylic” dugc st dyng hoan ddi, va bao gém tAt ca cac dang
tinh thé. Ca hai thuat ngit dung dé chi cc hop chit dugc didu ché trong Vi du 1 va Vi

du 1A va trong céac vi du dudi day bao gdm ca Dang 1 va Dang 2.

Nhu dugc st dung ¢ day, thuat nglt “hop chét (I-1) Dang 2” va “axit 4-(R,S)-
(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-
1,3,2-dioxaborinan-4-carboxylic Dang 2” dugc st dung hoéan ddi. Ca hai thuat ngit
ding dé chi dang tinh thé 2 dugc didu ché trong Vi du 1 Dang 2 va Vi du 1A trong
phin Vi du thuc hién sdng ché duéi day.

Nhu dugc st dung & day, thudt ngtt “hop chét c¢6 cong thire (VIII-1)”, va “axit
(R)-1-((2,5-diclobenzamido)axetamido)-3-metylbutylboronic” dugc sir dung hoan dbi.
Hop chét ¢6 cong thirc (VIII-1) duge bdc 16 trong patent My s6 7,442,830 va cong bd
don quéc té s6 WO 09/0204438.

Nhu dugce sir dung & ddy, thuat ngit “hop chét c6 cong thic (I-15)”, “hgp chit
(I-15)” va “(I-15)” dugc st dung hoéan dbi va duge sit dung dé chi este xitrat ctia hop
chét (VIII-15), va hop chét duoc didu ché trong Vi du 15 trong phﬁn Vi du thuc hién
sang ché duéi day.

Nhu duge st dung & day, thut ngit “anhydrit" dugc st dung lién quan dén céac
axit boronic vi du nhu hop chét c¢6 cong thire (VIII), ding dé chi hop chit hoa hoc
duoc tao thanh bang cach két hop hai hodc nhidu hon hai phan tir ctia hop chét axit
boronic, bi mat mdt hodc mot s6 phan t nuge. Khi dugce trdn véi nude, cac hgp chét
axit anhydrit boronic dugc hydrat héa tao thanh hop chét axit boronic tu do. Theo céc
phuong an khac nhau, axit boronic anhydrit ¢6 th8 bao gdm hai, ba, bdn don vj axit

boronic hodc nhiéu hon, va cé thé ¢6 ciu hinh vong hodc thang. Vi du khong gidi han
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pham vi sang ché vé anhydrit axit boronic oligome cua hgp chét axit peptit boronic ctia

séng ché dugc minh hoa duéi day:

w
)
HO’ \o \O \OH
nn
(D
1
/B\O
| |
(W’B‘o)’B‘w
nn (2)

Trong cong thie (1) va (2), bién nn 13 s6 nguyén niam trong khoang tir 0 dén
10, tdt hon 13 0, 1, 2, 3, hodc 4. Theo mot ) phuong an, hop chét axit boronic anhydrit

chtra trime vong ("boroxin") cé cdng thuc (2), trong d6 nn bing 1. Nhém bién W ¢6

cdng thirc (3):
H O Ral H
P NNV
Ra2 H o) éa
A 3);

Trong d6 P, R?, A, R?! va R* dugc dinh nghia nhu ¢ day.

Nhu duge st dung & ddy, tong trong luong cta dang lidu dugc phdm dung qua
dudng miéng dugce xéac dinh bang cach cdng toan bo trong lugng cua cac hop phan c6
trong dang lidu duoc phim dung qua dudng miéng, va khong bao gdm trong lwong clia
cac 16p phu c6 thé tiry y pht 1én dang lidu dwgc pham ding qua dudng miéng sau khi
duoc bao ché. Tong trong luong clia mot dang lidu duoc phim diung qua duong miéng
duoc dung 1am cé s& dé tinh phan tram trong lugng cla mdi hop phin c6 trong dang
lidu dugc phdm ding qua dudng miéng.

Nhu dugce st dung & day, “dd Am thép” dugc st dung lién quan dén ta duoc vi
du nhu chit don, chi ta dugc ¢6 ham lugng nuéc khoang tir 0,5% dén 4%. Thuat nglt
“d6 4m thap” c6 thé dugc st dung hoan déi v6i thuat ngit “ham lugng nudce thap”.

Nhu dugc st dung & day, thudt ngit “bdt dong khod nhanh”, “banh”, hodc
“banh dong kho nhanh” chi vat liéu rén bit ki thu dugc bang cach lam dong khd nhanh

m6t hdn hop nude.
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Nhu dugce st dung & day, thuét ngie “chét cai bién do truong” chi cic tac nhan

déng gép vao tinh thdm théu ctia mot chét 16ng hoic dung dich.

Nhu duoc st dung & déy, thudt ngtt "este boronat" va "este boronic" dugc st
dung hoan ddi va chi hop chit hod hoc chira gbe ~B(Z')(Z?), trong d6 Z! va Z? tao
thanh gbc trong d6 nguyén tir duge gin vao Bo trong mdi trudng hop 1 nguyén tir

OXy.

Theo mot s& phuwong an, gdc boronat 14 vong 5 canh. Theo mot s6 phuong an
khac, gbc este boronat 1a vong 6 canh. Theo mjt s6 phuong 4n khéc, gbc este boronat

12 hdn hop cta vong 5 canh va vong 6 canh.

Nhu duge st dung & ddy, thudt nglr “axit alpha-hydroxy carboxylic” chi hop
chét chira nhém hydroxyl gin truc tiép vao nguyén tir cacbon & vi tri alpha so véi
nhom axit carboxylic. Nhu dugc st dung & ddy, thuat ngit "axit alpha-hydroxy
carboxylic” dugc dy dinh khong bi khong gidi han boi cac hop chét ¢6 chi c6 mot

nhém hydroxyl va mdt nhom axit carboxylic.

Nhu duoc st dung & day, thuat ngit “axit beta-hydroxy carboxylic” chi hop
chét chtra nhém hydroxyl gén truc tiép vao nguyén tit cacbon & vi tri beta so v6i nhém
axit carboxylic. Nhu dugc st dung & ddy, thudt nglt “axit beta-hydroxy carboxylic”
duoc du dinh khong bi khong gidi han bdi cac hop chét ¢6 chi c6 mdt nhém hydroxyl

va mdt nhém axit carboxylic.

Nhu dugce st dung & day, thuat ngir “gbc duge dan xut tir axit alpha-hydroxy
carboxylic” chi gdc dugc tao thanh bang cach loai nguyén tir hydro ra khoi axit
carboxylic trong axit alpha-hydroxy carboxylic va bing cach loai nguyén tit hydro ra
khoi nhém hydroxyl gén truc tiép vao nguyén tir cacbon & vi tri alpha so v6i nhom axit
carboxylic. Nhu dugc st dung & day, thuét ngit “obc dugc din xudt tir axit beta-
hydroxy carboxylic” chi gbc dugc tao thanh bing céch loai nguyén tir hydro ra khoéi
axit carboxylic trong axit beta-hydroxy carboxylic va bang cach loai nguyén tir hydro
ra khéi nhém hydroxyl gin truc tiép vao nguyén ti cacbon & vi tri beta so v6i nhom

axit carboxylic.

Theo mot s& phuong 4n axit alpha-hydroxy ¢ cong thirc (V):
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Rb3 O
OH V)
& day mdi R?® va R™ doc 1ap 13 hydro, -CO>H, hodc nhém béo, aryl, heteroaryl
hodc heteroxyclyl dugc thé hodc khéng dugc thé.

Theo mot s6 phuong 4n, mdi R®» va R® doc ldp 1a hydro, Ci béo,
hoic -(CHz)p-CO,H, va p bing 0, 1 hodc 2. Theo mét s6 phuong 4n, mdi R va R
doc 1ap 1a hydro hogic Ci-6 béo. Theo mot s6 phuong 4n, mdi R va R* doc 1ap dugc
chon tr nhém bao gdm hydro, metyl, etyl, isopropyl, isobutyl, tert-butyl, va
xyclohexyl. Theo mdt sé phuong an khdc, mdi R*® va R doc lap 1a hydro
hoic -(CHz),-CO2H. Theo mdt sb phuong 4n nhu vay, p bing 1. Theo mdt s6 phuong
an khac, mdi R va R doc 1ap 13 -(CH2),-CO2H. Theo mot s6 phuong én nhu véy, p
bang 1.

Theo mot sb phuong 4n, axit alpha-hydroxy carboxylic dugc chon tir nhém
bao gém axit glycolic, axit malic, axit hexahydromandelic, axit xitric, axit 2-
hydroxyisobutyric, axit mandelic, axit lactic, axit 2-hydroxy-3,3-dimetylbutyric, axit
2-hydroxy-3-metylbutyric, axit 2-hydroxyisocaproic, va axit benzilic. Theo mét sd
phuong 4n khac, axit alpha-hydroxy carboxylic dugc chon tir nhom bao gbm axit
glycolic, axit malic, axit hexahydromandelic, axit xitric, axit 2-hydroxyisobutyric, axit
mandelic, axit lactic, axit 2-hydroxy-3,3-dimetylbutyric, axit 2-hydroxy-3-
metylbutyric, axit 2-hydroxyisocaproic, va axit benzilic. Theo mot s6 phuong 4n, axit
alpha-hydroxy carboxylic la axit xitric. Mot s6 vi du khac khong giéi han pham vi
sang ché vé& cac axit alpha-hydroxy carboxylic bao gdm axit glucoheptonic, axit

maltonic, axit lactobionic, va axit galactaric.
Theo mét sd phuong 4n axit beta-hydroxy c6 cong thirc (VI):
Rb3 Rb4 0

HO OH
b2
ROV R (VI)

& day mdi RP! va R doc 1ap 1a hydro, -CO,H, -OH, hodc nhém béo, aryl,

heteroaryl hodc heteroxyclyl dugc thé hodc khong dugc thé, m&i R®> va R* doc lap 1a
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hydro, -CO,H, hodc nhém béo, aryl, heteroaryl hodc heteroxyclyl dugc thé hodc khong

duoc thé;

hoidc mdi R va R doc 1ap 1a hydro, va R® va R®, cing véi nguyén tir
cacbon ma chung gin vao, tao thanh vong khong thom 4 dén 8 canh khong duoc thé
hogc dugce thé ¢6 0-3 di nguyén ti trén vong dugc chon tir nhém bao gdbm O, N, va S,
trong d6 vong nay co thé tiy y duoc ngung tu v6i vong khong thom 4 dén 8 canh dugc
thé hodc khong duogc thé hodc véi vong thom 5 dén 6 canh c6 0-3 di nguyén ti trén

vong dugc chon tir nhém bao gém O,N,vas;

hoic R2 va R khong c6 mit, va R va R®, cung v6i nguyén tir cacbon ma
chung ga”'m vao, tao thanh vong thom 5 dén 6 canh khong duoc thé hodc dugc thé, c6 0-
3 di nguyén tr trén vong duoc chon tir nhém bao gdm O, N, va S, trong d6 vong nay
c¢6 thé tiy v duge ngung tu v6i vong khong thom 4 dén 8 canh duogc thé hodc khong
duge thé hoic véi vong thom 5 dén 6 canh c6 0-3 di nguyén ti trén vong dugc chon tir

nhom bao gém O, N, vaSs.

Theo mot sé phuong 4n mdi R® va R doc lap 1a hydro,
C1-6 béo, -(CH2)p-OH, hodc -(CHz),-CO2H, va p bang 0, 1 hozc 2. Theo mot s6 phuong
4n nhu vay, m3i R va R® 1a hydro. Theo mt s phuong 4n khéc nhu vay, R*' 1a -

OH va R? 1a hydro.

Theo modt sb phuong 4n mdi R va R doc 1ap la hydro, Ci.béo,
hoiic ~(CH,),-CO,H, va p bing 0, 1 hodc 2. Theo mdt sé phuwong an, mdi R™ va R™
doc 1ap 1a hydro hodc Ci.6 béo. Theo mot s& phuong 4n nhu vay, mdi R* va R* doc
14p dugc chon tir nhom bao gdm hydro, metyl, etyl, isopropyl, isobutyl, tert-butyl, va
xyclohexyl. Theo mot s& phuong n khac, mdi R*® va R™ doc 1ap 12 -(CHa)p-CO2H, va
p bang 0 hoic 1.

Nhom bién p bang 0, 1 hodc 2. Theo mdt s6 phwong 4n, p bang 0 hodc 1. Theo

mdt s& phuong 4n, p bang 0. Theo mdt s6 phuong an khac, p bang 1.

Theo mot sb phuong 4n, khoéng c6 RP2 va R, va Rb va R ciing véi nguyén

tit cacbon ma chiing gén vao, tao thinh vong phenyl dugc thé hoac khong duoc thé.

Theo mét s6 phuong 4n, axit beta-hydroxy carboxylic dugc chon tir nhém bao

gdm axit malic, axit xitric, axit 3-hydroxybutyric, axit beta-hydroxyisovaleric, va axit
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salixylic. Theo mot s6 phwong 4n khac, axit beta-hydroxy carboxylic dugc chon tur
nhém bao gbébm axit malic, axit xitric, axit 3-hydroxybutyric, axit beta-
hydroxyisovaleric, axit tartric, va axit salixylic. Theo mét sd phuong 4n, axit beta-
hydroxy carboxylic 1a axit xitric. Mt sb vi du khong gi6i han pham vi sang ché khac
vé cac axit beta-hydroxy carboxylic bao gdm axit glucoheptonic, axit maltonic, axit
lactobionic, va axit galactaric. Mot s6 vi du khéng giéi han pham vi sdng ché khac vé
cac axit beta-hydroxy carboxylic bao gbm axit embonic, axit 1-hydroxy-2-naphtoic va

axit 3-hydroxy-2-naphtoic.

Theo mot sb phwong 4n, axit alpha-hydroxy hodc axit beta-hydroxy dugc chon
tr nhom bao gdm axit glycolic, axit malic, axit hexahydromandelic, axit 2-
hydroxyisobutyric, axit xitric, axit mandelic, axit lactic, axit 3-hydroxybutyric, axit
beta-hydroxyisovaleric, axit 2-hydroxy-3,3-dimetylbutyric, axit 2-hydroxy-3-

metylbutyric, axit 2-hydroxyisocaproic, axit tartric, axit salixylic, va axit benzilic.

Theo mdt sé phuong 4n, cac hop chéit c6 cong thirc chung (I) ¢ cong thic

(ID):
O Rot
1 Rb2
P a2 H \i/ O Rb4
R O R®
A 1)
trong do:

cic nhom bién P, A, R?, R?!, R®, va n ¢ cac gia tri dugc mo ta dudi day va
cac bién RP!, RP2, Rb3 va R™ c6 cdc gia tri dugec mo ta & trén.

Theo mot sé phuong dn, nhém bét ky trong céc nhém R®!, RY2, R™ va R™ déu
¢6 thé chira mot nhoém chire 6 thé tao thanh mot lién két nita v6i nguyén t Bo. Theo
mdt sd phuong 4n, nhém chire 14 axit carboxylic. Theo mét so phuong dn khac nhém

chtrc 1a nhém hydroxyl.

Theo mét sb phuwong 4n, trong d6 axit alpha-hydroxy carboxylic hodc axit
beta-hydroxy carboxylic 13 axit xitric, hgp chit c¢6 cong thirc chung (I) c6 cong thirc
(IIT) hodc (IV):
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O co,H
P 2
~Bsg
R#2 o R? CO,H
)53002'*
R?? o Re CO,H

hodc hdn hop cua chiing, trong d6 cdc nhom bién P, A, R?, R2! va R* ¢6 cac

(I1D);

(IV);

gia tri duge mo ta dudi day.

Theo mot s& phuong 4n khéc, trong d6 axit alpha-hydroxy carboxylic hogc
axit beta-hydroxy carboxylic 1a axit xitric, mot lién két nita c6 thé tao thanh gitta axit
carboxylic trong cong thie (III) hodc (IV) va nguyén tir Bo. Khong bi gi¢i han bdi ly
thuyét lién két héa hoc bét ky, trong cdc phuong 4n nhu vay, hop chét c6 cong thirc
tdng quat (I) c6 thé dugc biéu dién bang cong thirc (I1la) hodc (IVa):

0
N |
2 NN N
RaZ H o) Ra
A HO
O (I11a);
0
O al
¥ Ry 9 CO,H
Ra2 H O F-Qa \
A HO
O (IVa);

hodc hdn hop ciia ching, trong d6 cic nhém bién P, A, R?, R?1, va R# ¢6 cac
gia tri dugc mo ta dudi day.

C6 thé nhan thdy ring khong bi gi6i han boi Iy thuyét lién két hoa hoc bét ky,
c6 thé st dung cac cach biéu dién khac d& mé ta lién két cia axit carboxylic véi

nguyén tir Bo trong céc cong thic (Illa) va (IVa).
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Céc gi tri sau dugc md ta cho cac bién trong cong thirc bat ky trong so cac

cong thue (1), (I1), (1II), (IlTa), (IV), hodc (IVa).

Nhém bién P 14 hydro hodc gdc phong bé nhém amino. C6 thé tim thay cac vi
du khong giéi han pham vi sdng ché vé& gbc phong bé nhém amino trong P.G.M. Wuts
va T.W. Green, Greene’s Protective Groups in Organic Synthesis (4" ed.), John Wiley
& Sons, NJ (2007), va bao gdm, vi dy, cdc nhém axyl, sulfonyl, oxyaxyl, va

aminoaxyl.

Theo mdt sb phwong an, P 1a R°-C(0)-, R®-O-C(0)-, R®-N(R*)-C(O)-,
R®-S(0)2-, hotic R®-N(R*)-S(0);,-, trong d6 R® duge chon tir nhém bao gdm Ci.6 béo,
C1.6 flo béo, -RP, -T1-RP, va —T!-R%, va cac nhém bién T, RP, R%, va R* ¢6 céc gia
tri dugc mo ta dudi day.

Nhoém bién R* 13 hydro, Ci.4 alkyl, Ci-4 floalkyl, hodc Ce-10 ar(Ci.4 alkyl), ma
phén aryl ctia chung dugc thé hodc khong duoc thé. Theo mot s6 phuong an, R* 1a

hydro hodc alkyl Ci.4. Theo mdt s6 phuong 4n, R*® 14 hydro.

Nhom bién T! 14 mach alkylen Ci.¢ dugc thé véi 0-2 nhém dde 14p duoc chon
tir R3 hodc R®, trong d6 mach alkylen tily ¥ bi ngit béi ~C(R®)=C(R?)-, -C=C-,
hodc -O-. Mdi R3 dodc lap duge chon tir nhém bao gém -F, -OH, -O(Ci.4 alkyl)-
, -CN, -NR*, -C(O)Cisalkyl), -COH, -CO2(Ci4alkyl), -C(O)NHo,
va -C(0)-NH(C1.4 alkyl). Mi R doc 1ap 1a Ci.3 béo tiry ¥ duge thé véi R hodic R7;
hodc hai phan tir thé R?® trén cling mot nguyén tit cacbon, cing v&i nguyén tir cacbon
ma chung gin vio, tao thanh vong béo 3- dén 6- canh. Mi R7 1a nhom thom dugc thé

hoac khong duogc thé. Theo mot s6 phuong 4n, T! 1 mach Ci.4 alkylen.

Nhém bién R% 1a halo, -OR5, -SR®, -S(O)R®, -SO2R®, -SO:N(R*), -N(R*)-
2, -NR*C(O)R%, -NRUC(ON(R*), -NR*COR®, -N(RHSO2R®, -N(R")SONRY-
2, -0-C(O)R?, -OC(O)N(R*),, -C(O)R, -CO2R?, hodc -C(O)N(R*),, trong do:

mdi R* ddc 1ap 1a hydro hodc nhom béo, aryl, heteroaryl, hodc heteroxyclyl
tlly ¥ duoc thé; hodc hai R* trén cling mot nguyén t nito, cing v6i nguyén tir nito, tao
thanh di vong 4 dén 8 canh dugc thé tiy y 6, ngoai nguyén tt nito, 0-2 di nguyén tir

trén vong doc 1ap dugce chon tir nhdm bao gém N, O,vas;
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mdi R® doc 1ap 1a hydro hodc nhom béo, aryl, heteroaryl, hodc heteroxyclyl

thy v duoc thé; va
mdi R® ddc 1ap 1a nhém béo, aryl, hodc heteroaryl tiry y dugc thé.

Nhom bién RP 13 vong thom, heteroxyclyl, hodc vong béo dugc thé hoic
khong duogc thé, vong bit ky trong s6 d6 tuy y dugc ngung tu voi vong thom,
heteroxyclyl hodc vong béo dugc thé hodc khong duoc thé. Theo mot s6 phuong 4n,
RP duoc thé trén nguyén tir cacbon trén vong c¢6 thé thé duge bang 0-2 nhoém R? va 0-2
nhém R, va mdi nguyén tir nito vong c6 thé thé duge trong RP khong duoc thé hoic
duoc thé bang -C(O)R?, -C(O)N(R*), -CO2RS, -SO2RE, -SO:N(R*)2, Ci.4 béo, nhém
Cs-10 aryl duge thé hodc khong dugce thé, hogc Ce.10 ar(Cra)alkyl ma c6 phan aryl dugc
thé hoic khong dugc thé. Cac nhém bién R*, R3, va RS ¢6 cac gid tri duge md ta ¢ trén.
Mbi RY doc 1ap dugc chon tr nhém bao gém Ci6 béo, Cisflo béo,
halo, -R14, -R24, _T2.R!, va -T2-R%, trong d6 cac nhom bién T2, R, R?, va R¥ ¢6 cac
gia tri dugc md ta dudi day. Theo mot sb phuong an, mdi R¢ doc 1ap duoc chon tir

nhém bao gdm Ci-s béo, Ci-6 flo béo va halo.

T2 13 mach alkylen Ci.6 dugc thé bang 0-2 nhém doc 14p duge chon tir R3a
hodic R, trong d6 mach alkylen tiiy y bi ngit bdi —-C(R*)=C(R%)-, -C=C-, hodc -O-.
Céc nhom bién R32, R, va RS ¢6 cac gid tri duge mo ta trén déy.

M&i R d@oc 1ap 1a vong aryl, heteroaryl, heteroxyclyl, hodc vong béo duogc thé

hoic khong dugc thé.

Mai R ddc 1ap la -NOa, -CN, -
C(RS)=C(R®),, -C=C-R%, -ORS, -SRS, -S(O)RS, -SO:RE, -SO:N(R*)2, -N(R*)2, -NR*C(O
JRS, -NRAC(OIN(R*), -NRY)CENRY-N(RY,, -NRH)C(=NRH-R?, -NR‘COR’, -N(R*
)SOIRS, -NRHSON(R ), -0-C(O)R?, -OC(O)N(R*)z, -C(O)R?, -COR?, -C(OIN(RY)
. -C(ONRH-ORS, -CONRHC(ENRY)-NRY,,  -NRHC(ENRY)-NRH-C(O)R’,
hoic -C(=NR*)-N(R*)2. C4c nhém bién R*, R®, va R® ¢6 céc gid tri dugec md ta & trén.

M3i R% doc lp duge chon tir nhém bao gdm Ciabéo, Ciaflo béo,
halo, -OH, -O(C1.4 béo), -NH,, -NH(C1.4 béo), va -N(C1.4 béo)z. Theo mdt s6 phuong

an, moi R3¢ doc 1ap 1a Ci4 béo, Ci.4 flo béo hodc halo.
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Theo mdt sb phuong 4n, RP 1a hé¢ mdt vong hodc hai vong dugc thé hodc
khong duoc thé. Theo mot s6 phuong 4n RP 1a hé mot vong hodc hai vong dugc thé
hodc khong duoc thé, dugc chon tir nhém bao gdm furanyl, thienyl, pyrolyl,
isoxazolyl, oxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, phenyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofranyl,
benzothiophenyl, indolyl, benzoxazolyl, benzisoxazolyl, benzimidazolyl, indazolyl,
purinyl, naphtyl, quinolinyl, isoquinolinyl, xinolinyl, quinazolinyl, quinoxalinyl,
phtalazinyl, naphthyridinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
tetrahydroquinoxalinyl, va dihydrobenzoxazinyl. Theo mot s6 phuong 4n, RP 1a hé
mot vong hodc hai vong dugc thé hoic khong dugc thé, dugc chon tir nhdm bao gdm
phenyl, pyridinyl, pyrimidinyl, pyrazinyl, naphtyl, benzimidazolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,

tetrahydroquinoxalinyl, va dihydrobenzoxazinyl.
Theo mdt sé phuong 4n, nguyén t cacbon trén vong c6 thé thé dugc trong RP
duoc thé tai cée nguyén tir cacbon c6 thé thé duge v6i 0-1 nhom R? va 0-2 nhém R*;
trong do:
mdi RY ddc 18p 1a Ci-6 béo, Ci.6 flo béo hogc halo; va
mdi R3 doc 14p 1a Ci-4 béo, Ci-4 flo béo hodc halo.
Theo mdt s6 phuong 4n, cdc nguyén tir cacbon trén vong c6 thé thé dugc trong
RP dugc thé véi 0-1 nhém R9 va 0-2 nhém R3¢, trong do:
T! 12 mach C1.; alkylen khong thé hodc dugc thé véi R3* hode R®;
mdi R doc 1ap 1 vong aryl, heteroaryl, heteroxyclyl, hodc vong béo duge
thé hodc khong duoc thé; va
mdi R2d doc lap
14 -ORS, -SR®, -S(O)R, -SO2R, -SO:N(R*),, -N(R*)2, -NR*C(O)R?, -NR*C(O)N(R
), -0-C(O)R?, -OC(O)N(RY);, -C(O)R%, -CO2R?, hodc -C(O)N(R*). Cac nhém
bién R*, RS, va RS ¢6 cac gia tri duge mo ta trén day.
Theo mdt sb phuong 4n, bién RY c6 cong thitc —Q-RE, trong dé Q 1a —
O-, -NH-, hoic —CH,-, va RF 1a vong aryl, heteroaryl, heteroxyclyl, hodc vong béo
duoc thé hodc khong duoc thé. Theo mot s6 phuong an, RF 1 vong phenyl, pyridinyl,
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pyrimidinyl, pyrazinyl, piperidinyl, piperazinyl, hodc morpholinyl dugc thé hoic
khong duoc thé.

Theo mét sb phuong 4n, P ¢6 cong thirc R®-C(O)-, trong d6 R® 1a Ci.4 alkyl,
Ci-4 floalkyl, hodc Ce-10 ar(Ci.4) alkyl, ma phan aryl ctia ching dugc thé hodc khong
dugc thé. Theo mot s phuong 4n nhu vy, P dugc chon tir nhém bao gém axetyl,

trifloaxetyl, va phenylaxetyl.

Theo mdt sé phuong 4n khéac, P c6 cong thic RP-C(O)-, trong d6 RP 1a
phenyl, pyridinyl, pyrazinyl, pyrimidinyl, quinolinyl, hodc quinoxalinyl dugc thé hodc
khong dugc thé. Tuy nhién theo mét sé phuong 4n khéc, P ¢6 cong thire RP-C(O),
trong d6 RP 1a phenyl, pyridinyl, pyrazinyl, pyrimidinyl, naphtyl, quinolinyl,
quinoxalinyl, benzimidazolyl, hodc dihydrobenzoxazinyl dugc thé bang 0-1 nhém R¢

va 0-2 nhom R84,

Theo mt s§ phwong 4n, P ¢6 cng thire RP-C(O)-, trong d6 RP 13 2-pyrazinyl.
Theo mét sé phuong 4n, P ¢6 cong thire RP-C(O)-, trong d6 RP 14 2,5-diclophenyl.
Tuy nhién theo mdt s phuong 4n khéc, P ¢6 cong thirc RP-C(0)-, trong d6 RP 1a 6-
phenyl-2-pyridinyl.

Theo mdt s& phuong an khac, P c6 cong thire R°-SO;-, trong do R 1a -RP
hoic -TI-RP, trong d6 T! la Cisalkylen va RP 1a phenyl, pyridinyl, pyrazinyl,
pyrimidinyl,  naphtyl,  quinolinyl,  quinoxalinyl, benzimidazolyl, = hodc

dihydrobenzoxazinyl dugc thé v6i 0-1 nhém R¢ va 0-2 nhom R¥,

Nhém bién R® 1a hydro, C1-6 béo, Ci6 flo
bé0, ~(CH2)m-CHa-RE, -(CH2)m-CHa-NHC(=NRHNH-Y, ~(CH2)m-CH2-CONR?), -(C
H2)m-CH2-N(R*)CON(R*),, ~(CH2)m-CHRON(R*),, -(CH2)m-CH(R*)-OR,

hoic -(CH2)m-CH(R®)-SRS, trong d6 cac nhém bién R*, R, va R® ¢6 cac gia tri duge
mo ta & trén, va cac nhom bién R%, R, RB, Y, va m ¢6 céc gia tri duoc md ta dudi
day.

Theo mot sd phuong 4n, R?®* 1a hydro, Cisbéo, Ciesflo béo,
hodc -(CH2)m-CH2-RB. Theo mét sé phuong 4an khac, R* 1a Cis béo,
hodc -(CH2)m-CH2-RB. Theo mot s6 phuong 4n nita, R* 1a Ci. béo. Theo mot sd
phuong 4n khic, R? 13 isobutyl, 1-naphtylmetyl, 2-napththylmetyl, benzyl, 4-flobenzyl,
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4-hydroxybenzyl, 4-(benzyloxy)benzyl, benzylnapththylmetyl hodc phenetyl. Theo

mot sd phuong 4n, R? 1a isobutyl.

Nhém bién R2! 1a hydro, C1.6 béo, Ci flo
béo, -(CHa)m-CH2-RB, -(CH2)m-CHo-NHC(=NR*NH-Y, -(CH2)m-CH2-CON(R*), -(C
H2)m-CH2-N(RHCON(R*),, -(CH2)m-CHRN(R*), -(CH2)m-CH(R%?)-OR®,

hodic -(CHa)m-CH(RS)-SR5, trong d6 cic nhém bién R*, R, va R® ¢6 cac gia tri dugce
mo ta & trén, va cac nhom bién R, R%, RB, Y, va m ¢6 céac gié tri duge mo ta dudi
day.

Theo mdt sé phuong 4n, R®! 13 hydro, Ci.6 béo, Ci. flo béo, -(CH2)m-CHa-R”,
hoic -(CH2)m-CH(R®)-OR®. Theo mot sO phuong 4n khac, R 1a
hydro, -(CH2)m-CH2-RP, hogc -(CHa)m-CH(R)-OR*. Theo mot s6 phuong 4n khéc,
R?! 12 isobutyl, 1-naphtylmetyl, 2-naphtylmetyl, benzyl, 4-flobenzyl, 4-hydroxybenzyl,
4-(benzyloxy)benzyl, benzylnaphtylmetyl hodc phenetyl.

Theo mot sé phuong an, R*! 1a —CH,-R®. Theo mot sé phuong an khac, R?!
14 -CH(R%)-OR®. Theo mét s6 phuong én khéc nira, R*! 1a hydro.

M3&i  nhém  bién R2  1la  hydro,  Cibéo, Ci- flo
béo, -(CH2)m-CH2-RB, -(CH)m-CHa2-NHC(=NR*)NH-Y, -(CH2)m-CH2-CON(R%), -(C
H))m-CH2-N(R*)CON(R%), -(CH2)m-CH(R®)N(RY), -(CH2)m-CH(R??)-OR,
hodc -(CH)m-CH(R®)-SR?, trong d6 cac nhém bién R, R3, va R® ¢6 céc gia tri dugc
md ta trén day, va cac nhom bién RB, R, R®, Y, va m c6 céac gia tri duge md ta dudi
day.

Theo mot s& phwong an, R*21a hydro, Ci.6 béo, Ci-s flo béo, -(CH2)m-CH2-RE,
hodc -(CH2)m-CH(R’)-OR®. Theo mdt sé phuong én khac, R* la isobutyl, 1-
naphtylmetyl,  2-naphtylmetyl, benzyl, 4-flobenzyl, 4-hydroxybenzyl, 4-
(benzyloxy)benzyl, benzylnaphtylmetyl hodc phenetyl.

Mbi RB, doc 1ap, 12 hé vong don hodc hai vong dugc thé hogc khong duge thé.
Theo mdt sb phwong 4n, mdi RB doc 1ap 1a vong phenyl, pyridyl, indolyl,
benzimidazolyl, naphtyl, quinolinyl, quinoxalinyl, hodc isoquinolinyl dugc thé hodc
khong duoc thé. Theo mét sb phuong 4n, R® 1a vong phenyl duoc thé hodc khong

duoc thé.
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Nhém bién Y 12 hydro, -CN, hoic -NO,. Theo mdt s6 phuong 4n, Y 1a -NO».

Nhém bién R 13 hydro hosic nhém béo, aryl, heteroaryl, heteroxyclyl duoc
thé hodc khong duoc thé. Theo mdt sb phuwong 4n, R 1a hydro hodc nhém béo duge
thé hodc khong duoc thé. Theo mot s6 phuong 4n, R*® 1a hydro hodc Ci.s béo. Theo
mdt s6 phuong 4n, R% dugc chon tir nhom bao gbm hydro, metyl, etyl, isopropyl va

isobutyl. Theo mot s& phwong an, R* 1a metyl.

Nhom bién R 12 hydro hodc nhém béo, aryl, heteroaryl, heteroxyclyl dugc
thé hodc khong dugc thé. Theo mot sb phwong dn, R*® 13 hydro hodc nhém béo dugce
thé hodc khong dugc thé. Theo mdt s6 phuong 4n, R*® 1a hydro hodc Ci.6 béo. Theo
mot s& phuong an, R% dugc chon tir nhém bao gdm hydro, metyl, etyl, isopropyl va
isobutyl. Theo mdt s phuong 4n, R® 1a hydro.

Bién m béng 0, 1, hoac 2. Theo mot ) phuong an, m béng 0 hoéc 1. Theo mot
sd phwong 4n, m bang 0. Theo mot sd phuong 4n khic, m bang 1.

Nhom bién A béng 0, 1, hodc 2. Theo mot sb phuong an, A b%mg 0 hoac 1.
Theo mot sb phuong 4n, A bang 0.

Bién n bang 0, hodc 1. Theo mot s6 phuong 4n, n bang 0. Theo mot s6 phuong
an khac, n bang 1. |

Theo mét s6 phuong an, A bang 0; R® 1a hydro, Cisbéo, Cisflo béo,
hodc -(CH2)m-CH2-RB; R 1a hydro, Cibéo, Cigflo béo, -(CH2)m-CH-RE,
hodc -(CH2)m-CH(R)-OR%; P 1a R°-C(O)- hodc R®-S(0)2-; R® 14 -RP; va m bang 0
hoac 1.

Theo mot sb phuong 4n khéac, A bang 0; R* 1a Ci.¢ béo hodc -(CH2)m-CHa2-R;
Re! 13 hydro, -(CHz)m-CH2-RB, hodic -(CH2)m-CH(R?)-OR"; P 12 R®-C(O)- hogc R°-
S(0)2-; R°1a -RP; va m bang 0 hogc 1.

Theo mdt sb phuong 4n khiac, A bing 0; R* 1a Cisbéo; R Ia
hydro, -(CH2)m-CH2-RB, hoic -(CH2)m-CH(R*)-OR®; P 1a R°-C(0); R° 1a -RP; va m
bang 0 hodc 1.

Theo mot sd phuong an, A béng 0; R? 1a isobutyl; R?! 1a hydro, Ci béo,
C1.6 flo béo, -(CH2)m-CH2-RB, hoi¢ -(CH2)m-CH(R¥)-OR%®; P 1a R°-C(O)-; R° 1a -RP;

va m bing 0 hoc 1.
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Theo mdt sé phuong 4n khéc, A bang 0; R?* 13 isobutyl; R* la hydro,
C1.6 béo, -(CH2)m-CH2-RB, hoic -(CH2)m-CH(R®)-OR®; P 1a R*-C(O)-; R° la -RP; va

m bing 0 hoic 1.

Theo mdt s phuwong 4n khéac nita, A bing 0; R* 1a isobutyl; R 1a
hydro, -(CH2)m-CHz-RB, hodc -(CH2)m-CH(R®)-OR%; P 1a R°-C(O)-; R 12 -RP; va m
bang 0 hodc 1.

Theo mot s& phuong 4n, A bang 0; R? 13 isobutyl; R*! la -CH>-R®, va R® 1a
phenyl; P 1a R®-C(O)-; R° 1a -RP; va RP 1a 2-pyrazinyl.

Theo mot sb phuong an khac, A b%mg 0; R? 13 isobutyl; R?! 13 hydro; P la R°-
C(0)-; R°1a -RP; va RP 1a 2,5-diclophenyl.

Theo mot sé phuong én nita, A bang 0; R® 12 isobutyl; R*! 1a -CH(R**)-OR*";
R 13 C1.6 béo; R 13 hydro; P 1a R-C(O)-; R° 1a -RP; va RP 1a 6-phenyl-2-pyridinyl-.

Theo mdt sé phuong 4n, hop chit c6 cong thic (I) dugc biéu dién béi cong

thire (I-1):

o) Y COzH
Cl

hodc dang tinh thé cia ching.

Theo mdt s& phuong an khéc, hop chét c6 cong thic (I) duoc biéu dién béi

cong thuce (I-15):
w A H COH
N N YN0
| | H :
N
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hodc dang tinh thé ciia chiing.

Theo mét sd phuong dn khac nita, hop chét c¢6 cong thirc (I) duge biéu dién

bdi cong thie (I-18):
HO,
N Q CO,H
| J K
J H 0 CO,H

(I-18)

hogc dang tinh thé ciia chiing.

Phuong phép tong hop chung

Cac hop chit c6 cong thirc (I) c6 thé didu ché bang céach este hoa céc axit
boronic twong ng. Co thé didu ché cac hop chét axit boronic nay bang cic phuong
phap da biét v6i nguoi c6 hiéu biét trung binh trong linh vyc ndy. Xem, Adams et. al.,
Patent My s6 5,780,454; Pickersgill et al., Cong b6 don patent qudc té s6 WO
2005/097809. Mt vi du vé& quy trinh tong hop duge néu trong so dd 1 dudi day.

So do 1:
CH3
CHy HaC, pnl—CH3
H3C

% "'%’CH:* ol g3t 1. Céc digu kién H R 9—{/}7
a cap doi peptit N ,J\,n,N B.

CFLCOS HaN_ B )ﬁr‘j“ H N
g i N R 1
l CHj3
HiC. wub—CHz

53 2. khiy bao vé
3
1
ol gat OH +-BuB(OH),, dung dich HCI | 1 R? ?'&
H Hoo N )Y VB

i ii

N B- d "0
P ” N ' OH MeOHbexan Ra2 H o
R 0 R® nhiét 6 trong phong i
A

Ciap ddi hop chat (i) v6i axit amin (ii) duge bdo vé dau —N, sau do kh bao v¢
d4u N-, tao thanh hop chat iii hodc mudi cua nd. Céc vi du vé cac nhém bao v¢ thich

hop (PG) bao gdm, nhung khong chi giéi han & nhom bao vé axyl, vi du, formyl,
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axetyl (Ac), sucxinyl (Suc), va metoxysucxinyl; va nhom bao v¢ uretan, vi dy, tert-
butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz), va florenylmetoxycarbonyl (Fmoc).
Tuy ¥, PG 12 hydro va khong cAn khit bao vé. C6 thé tién hanh phan tmg cip doi peptit
truéc khi chuyén hoa gbc axit carboxylic ciia hop chit ii thanh este ho#ic axit
halogenua hoat hoéa, vi du, O-(N-hydroxysucxinnimit) este, sau d6 méi xir 1i hop chét
(i). Mot cach khac dé didu ché este hoat héa tai chd 1a cho axit carboxylic tiép xuc véi
mot tdc nhin cidp d6i peptit. Cac vi du v& céc tac nhan cip ddi peptit thich hop bao
gém, nhung khong chi gi6i han & cac tdc nhan carbodiimit, vi du,
dixyclohexylcarbodiimit (DCC) hodc 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
(EDC); céc tic nhan phosphoni, vi du, (benzotriazol-1-yloxy)tris(dimetylamino)
phosphoni hexaflophosphat (BOP); va céc tac nhén uroni, vi dy, O-(1H-benzotriazol-
1-y1)-N,N,N’,N’-tetrametyluroni tetrafloborat (TBTU).

Sau d6, hop chit (iii) dwgc cap doi voi gbc phong bé nhém amino, tao thanh
hop chét (iv). Cac didu kién cap doi peptit duge mo ta trén ddy cho phan ung cdp doi
céc hop chét (i) va (ii) cling thich hop dé cap doi hop chét (iii) véi gdc phong bé nhom
amino. Khir bao vé gbc axit boronic s& cho hgp chat (v). Tt hon néu tién hanh budc
khir bao vé bang cach este hoa trong hdn hop hai phé chira hop chat boronic este (iv),
chét nhan axit hitu co boronic, alkanol bac thap hon, dung moi hydrocacbon Cs.s, va
dung dich nudc cta axit vo co. Cac tac nhan phan ing khac c¢6 thé ding dé khir bao vé
gbc axit boronic bao gbm, nhung khodng chi giéi han & BCls, lithi nhom hydrua va

NalOs.
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So dd 2:
ol g3 1. Céc @du kién o] gra
£ - . H u n. . H
gbc clia nhom M )\rrOPG' cép ddi peptit o N OH
phong be amino raz H o 2. Khiv bio vé rz[H o
A &
. . CHj
vt v HL, o l-CHy
-+ 9 g 7
CF#0z HP By
A

i

Céc didu kién cép doi peptit

CH3

HaC. n..L—CH3
ai = .
w o R, GH #~BuB(OH)3, aq HC1 H o1 B H B‘? 'b
N N N By = p 0
2 |H S MeOH/hexan raz 1§ gs
R o R  oa .
A Mhigt do trong phong ry
v b1

Mot lua chon khac 1a dao thir tu phan tmg cdp doi, nhu trong so dd 2. Do vay,
trude hét cip doi axit amin vi ¢6 —O duoc bdo v€ voi géc dugc phong bé nhém amino,
sau d6 thuy phan este dé tao thanh hop chét (vii). Tuy y, PG’ 12 H va tao thanh truc
tiép hop chét (vii) khong can phan tng thiy phan este. Tién hanh cip doi voi hop chét
(i) va sau d6 khit bao vé€ axit boronic nhu duge md ta trong so dd 1 dé cho hop chét

).

Cho hop chét (v) phan tng véi axit alpha-hydroxy carboxylic hodc axit beta-
hydroxy carboxylic thich h¢p d8 cho hop chét c6 cong thie (I) nhu dugce thé hién

trong so dd 3.

So do 3:
axit alpha-hydroxy carboxylic hodc
e Rat H (?H axit beta-hydroxy carboxylic e Rat ’ 2‘1
b N N NYB‘OH > b N N NYB‘ZZ
R32 H o} lia Ra2 H 0 éa
A A

v @)

C6 thé tién hanh chuyén hoa (v) thanh hop chét c6 cong thire (I) trong céac didu
kién este hoa sir dung xap xi mot duong lwgng mol axit alpha-hydroxy carboxylic hodc

axit beta-hydroxy carboxylic trong cac dung méi nhu etyl axetat trong khoang nhi€t do
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tir 40°C dén 80°C. Ciing c6 thé tién hanh chuyén hoa (v) thanh hop chét c¢6 cong thic
(I) nhu dugc mo ta trén day su dung luong du mol cla axit alpha-hydroxy carboxylic
hodc axit beta-hydroxy carboxylic. Vi du vé cac dung méi thich hop khéac cho phan
tng chuyén hoé bao gdm, nhung khong chi giéi han &, metyl isobutyl keton, axeton,
axetonitril,  2-metyltetrahydrofan, anisol, isopropyl axetat, dimetoxyetan,
tetrahydrofuran, dioxan, diclometan, toluen, heptan, metyl-xyclohexan, tert-butylmetyl
ete, va hdn hop cia chiing. Viéc Iya chon dung méi phu thudc mot phan vao kha ning
hoa tan ctia axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic dugc su
dung. Nhiét do dugc chon cho qué trinh chuyén hod (v) thanh hgp chét c6 cong thirc

(1) s& phu thuéc mot phan vao diém sbi cua dung mdi hodc hdn hgp dung mdi st dung.

C6 thé xtc tac sy chuyén hoa ctia (v) thanh hop chit c6 cong thirc (I) bing
amin bazo hitu co nhu, nhung khong chi gi¢i han ¢, trietylamin, trietylendiamin,
pyridin, colidin, 2,6-lutidin, 4-dimetylaminopyridin, di-tertbutylpyridin, N-
metylmorpholin, N-metylpiperidin, tetrametylguanidin, diazabixyclo[5.4.0]Jundec-7-en
(DBU), 1,4-diazabixyclo[2.2.2]octan, 1,5-diazabixyclo[4.3.0]non-5-en,
N,N’diisopropyletylamin, hodc hdn hgp ctia chung.

Pun néng hop chit c6 cong thire (v) va axit alpha-hydroxy carboxylic hodc
axit beta-hydroxy carboxylic trong dung moéi tiiy chon trong mot khoang thoi gian nhét
dinh. Sau d6, dé ngudi hdn hop phan tng trong mdt khoang thoi gian nhét dinh va thu
1y hop chit c6 cong thirc (I) (hop chét nay s& két tiia khi duge lam ngudi) bang cach
loc. Qua trinh 1am ngudi co thé xay ra tw do hodc dugc kiém soat bang cach sir dung
thiét bi lam ngudi. C6 thé khudy hon hop phan mg trong sudt qua trinh 1am ngudi.
Mdt cach khéc 1a tach hop chat ¢6 cong thire (I) tir hdn hop phén tng bang cach lam
ngudi sau d6 lam bay hoi dung moi. Co thé tao mam cho hdn hop phan ting bing tinh

thé ctia hop chat c6 cong thire (I) dé xic tic qud trinh két tua.

Trong qua trinh lam ngudi co thé thém vao ddng dung moi nhu, nhung khong
chi gi6i han &, heptan, metylxyclohexan, toluen, tert-butylmetyl ete, etyl axetat, hodc
hdn hop cua ching. Sau khi thém ddng dung moi, c6 thé tiép tuc 1am ngudi hdn hop
phan tng dé tao thanh két tia ctia hop chét c6 cong thire (I). Mot cach khéc 14, sau khi
d3 thém ddng dung moi, lai dun néng hdn hgp phan tng mot 14n nita dé tao ra dung

dich dbng nhét, dung dich nay lai dugc lam ngudi dé tao thanh két tia cta hop chit c6
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cong thue (I). Co thé tao mam cho hdn hop phan tng béng tinh thé cua hop chét ¢6

cong thirc (I) dé xtc tac qua trinh két tha.

Theo mdt sb phuong an khéc, hop chét co cong thure (I) duge tach ¢ dang vé
co ban 1a tinh khiét. Trong cdc phuong an nhu vay, do tinh khiét 12 khoang 80%,
khoang 85%, khoang 90%, khoang 91%, khoang 92%, khoang 93%, khoang 94%,
khoang 95%, khoang 96%, khoang 97%, khoang 98%, khoang 99%, hodc khoang
99,5%.

Theo mdt s6 phuong 4n, hop chét c6 cong thirc (I) dugce tich & dang tinh thé.
Theo mot sb phuong 4n, hop chét c6 cong thie (I) duoc tach & dang vé co ban 13 tinh
thé. Theo mot sb phuong 4n khéc, hop chét ¢ cong thirc (I) dugc tach & dang vo dinh
hinh.

Ciing c6 thé tao thanh hop chét ¢6 cong thire (I) bang cach lam ddng dong khd
nhanh hop chit (v) va axit alpha-hydroxy carboxylic hodc axit beta-hydroxy
carboxylic. Viéc ndy dugc thuc hién bang cach dong kho nhanh dung dich nuée chira
hop chét c¢6 cong thic (v) va lugng du mol cia axit alpha-hydroxy carboxylic hodc
axit beta-hydroxy carboxylic. Theo mot s phuwong 4n, dung dich nudc c6 thé chia
thém mot ddng dung méi tron 1an duge voéi nude. Vi du vé cac chit ddng dung mdi
thich hop bao gém, nhung khdng chi giéi han &, tert-butyl rugu, metanol, etanol, va
hdn hop cua ching. Qué trinh ddng kho lanh tao thanh mot hdn hop chura hop chit ¢6

cong thre (I) va axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic du.

Cong dung, ché phdm, va sit dung dé didu tri

Sang ché dé cap dén céac hop chét 1a cac chét tic ché proteasom c6 hiéu lyc. C6
thé thtr nghiém in vitro hoic in vivo v& kha ning tc ché su thiy phan peptit qua trung
gian proteasom hodc qua trinh thodi héa protein ctia cac hgp chét nay.

Do d0, theo mdt khia canh khéc, sdng ché mé ta phuong phap tc ché mot hoic
mot s6 hoat tinh peptidaza clia proteasom trong té bao, bang cach cho té bao mudn
duogc tre ché proteasom tiép xtc v6i hop chét dugc mo ta & day, hoic mubi duge dung,
boronic este, hodc anhydrit axit boronic cua chung.

Sang ché ciing md ta dén phuong phép e ché sy ting sinh té bao, bang cach

cho t& bao mubn duoc e ché tiép xuc véi hop chit duge mb ta & day. Cum tlr "Gc ché
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su tang sinh té bao" duoc st dung dé biéu thi kha ning tc ché s6 té bao hodc uc ché su
phat trién té bao trong céc té bao dugc tiép xic so véi cac té bao khong dwoc tiép xtc
v6i chét e ché, ciia hop chat cla sang ché. Co thé danh gi4 sy ting sinh té bao bang
cach dém té bao, sitr dung bd dém t& bao hodc bing cic xét nghiém khé ning tdn tai
cua té bao, vi du, xét nghiém MTT hodc WST. Néu céc té bao phat trién & dang rin (vi
du, khéi u hodc co quan rén), c6 thé danh gi4 su ting sinh té bao ndy bang cach do su
phat trién, vi du, véi thude kep, va so sanh kich thuée phat trién cta céac t& bao tiép
xtc v6i cac té bao khong tiép xtc.

Tbt hon, néu sy phat trién cta céc té bao dugc tiép xtic v6i chat (e ché bi lam
cham lai it nhét 13 khoang 50% so v6i sy phat trién cta cac té bao khong duoc tiép
xtc. Theo mdt s phuong 4n, su ting sinh té bao cua cac té bao tiép xic bi tc ché it
nhét khoang 75%, it nhét khoang 90%, hodc it nhét khoang 95% so véi céc té bao
khong tiép xtc. Theo mot sd phuong 4n, cum tir "tc ché su tang sinh té bao" bao gbm
su giam sd céc té bao tiép xuc, so véi cac té bao khong tiép xuc. Do vay, chit trc ché
proteasom Uc ché sy tiang sinh té bao trong té bao tiép xuc ¢6 thé 1am cac t& bao tiép
xtic phat trién chdm, kim ham sy phét trién, 1am chét t& bao da 13p trinh (ttre 13, qud

trinh chét té bao theo chuong trinh), hodc 1am chét hoai té bao.

Theo mét khia canh khéc, sang ché dé xuit dugc pham chira hop chét c6 cong

thire (1), hodc mudi dugc dung cia né, va chét mang dugc dung.

Theo mét s& phwong an, duge phém ciing chira axit alpha-hydroxy carboxylic
hodc mudi cua né hodc axit beta-hydroxy carboxylic hodc mudi cta né. Theo céc
phuong 4n nhu vy, axit carboxylic anfa- hydroxy hodc mubi cia né hodc axit beta-
hydroxy carboxylic hodc mudi ctia n6 va hop chit c6 cong thic (1) ¢ mat voi ty 1€
mol ndm trong khoang tr 2:1 dén 200:1. Theo mdt sé phuong 4n khéc nhau, axit
carboxylic alpha hydroxy hodc mudi ctia nd hoic axit beta-hydroxy carboxylic hodc
mudi cia né va hop chit c6 cong thie (I) c6 mit véi ty 1€ trong khoang tir khoang 2:1

dén 200:1, khoang tir 15:1 dén 80:1, hodc khoang tir 20:1 dén 40:1.

Néu st dung mudi duge dung cta hgp chat cua sang ché trong céc hdn hop
nay, t&t hon néu sir dung muoi c6 ngudn goc tir axit hodc bazo hodc vd co hodc hiru

co. P& biét tom tit v& cac mudi thich hop, tham khao tai lidu, vi du clia Berge et al, J.

-37-



30792

Pharm. Sci. 66:1-19 (1977) va Remington: The Science and Practice of Pharmacy,
20th Ed., ed. A. Gennaro, Lippincott Williams & Wilkins, 2000.

Céac vi du khong gidi han pham vi sang ché v& cac mubi cong axit thich hop
bao gém cac mudi sau: axetat, adipat, alginat, aspartat, benzoat, benzen sulfonat,
bisulfat, butyrat, xitrat, camphorat, camphor sulfonat, xyclopentanpropionat,
digluconat, dodexylsulfat, etansulfonat, fumarat, lucoheptanoat, glyxerophosphat,
hemisulfat, heptanoat, hexanoat, hydroclorua, hydrobromua, hydroiodua,
2-hydroxyetansulfonat, lactat, maleat, metansulfonat, 2-naphtalensulfonat, nicotinat,
oxalat, pamoat, pectinat, persulfat, 3-phenyl-propionat, picrat, pivalat, propionat,

sucxinat, tatrat, thioxyanat, tosylat va undecanoat.

Céc mudi cong bazo thich hgp bao gdm, nhung khong chi gii han & mudi
amoni, mudi kim loai kidm, nhu muéi lithi, natri va kali; mudi kim loai kiém thd, nhu
mubi canxi va magie; mudi kim loai da hoa tri khéc, nhu mudi kém; mudi cta cac bazo
hitu co, nhu dixyclohexylamin, N-metyl-D-glucamin, t-butylamin, etylen diamin,

etanolamin, va cholin; va mudi clia c4c axit amin nhu arginin, lysin, va tuong tu nhu vay.

Thuat ngit "chdt mang dugc dung" dugc sir dung trong dé dé chi vat liéu
tuong thich voéi dbi tuong tiép nhén, t6t hon 13 dong vat cé v, tdt hon nita néu 1a
nguoi, va thich hop dé dua hoat chét dén vi tri dich ma khong 1am mét hoat tinh cia
hoat chét. Pdc tinh hodc cac tac dung bét loi, lién quan dén chit mang, néu ¢, tét hon
1a nén tuong xung véi mot ty sb rui to/loi ich hop 1y cho muc dich sir dung cua hoat

chét.

Thuat ngit “chit mang”, “t4 duoc” hogc “chat dan thudc” duge stir dung hoan
dbi trong d6, va bao gdbm bét ki va tt ca cac dung mdi, chat pha lodng, va cic chét din
thude long khéc, chéit hd tro phan tan hodc hdn dich, chit hoat dong bé mit, chét cai
bién do pH, tdc nhan déng truong, chit 1am dic hodc chét tao nhii dich, chéit bao quan,
chét két dinh rén, chit lam tron va cac chit twong tw, phu hop dé tao liéu luong mong
mudn. Remington: The Science and Practice of Pharmacy, 20th Ed., ed. A. Gennaro,
Lippincott Williams & Wilkins, 2000 chi ra cac chit mang khéac nhau dugc st dung
trong bao ché dugc phdm va cac ky thuat da biét @& didu ché chung. Strickley,
Pharmaceutical Research, 21(2) 201-230 (2004) téng két cac ta duge duge dung dugc

sir dung trong céc san phim thuong mai d& dung dich hoa cac hop chat nay cho viéc
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didu tri qua dudng miéng hodc dung ngoai duong tiéu hod. Ngoai trir trudong hop mdi
truong chat mang bét ky khong tuong thich véi cac hop chit ciia sang ché, vi du nhu
tao thanh cac hiéu Gng sinh hoc khong mong mudn hodc tuwong tic theo cach ¢ hai véi
bét ki thanh phan ndo ctia hdn hop dugce dung, viéc st dung né nim trong pham vi cla
sang ché. Mot sb vi du vé cac vt liéu ¢6 thé dung lam chét mang dugc dung bao gém,
nhung khong chi gidi han 6, hop chét trao d6i ion, nhom oxit, nhom stearat, lexitin,
cac protein huyét thanh, vi du nhu albumin huyét thanh ngudi, céc chit dém nhu
phosphat, cacbonat, magie hydroxit va nhém hydroxit, glyxin, axit sorbic, hodc kali
sorbat, hdn hop glyxerit riéng phin clia céc axit béo thuc vat bdo hoa, nudc, nude
khong chura chét gay sét, mudi hodc cac chit dién phan nhu protamin sulfat, dinatri
hydrophosphat, kalihydrophosphat, natri clorua, va mudi kém, keo silic oxit, magie
trisilicat, polyvinyl pyrolidon, polyacrylat, cidc sdp, céc polyme polyetylen-
polyoxypropylen, m& 10ng clru, cac dudong nhu lactoza, glucoza, sucroza, va manitol,
céc tinh bdt nhu tinh bdt ngd va tinh bdt khoai tdy, xenluloza va cac dan xuét cta nd
nhu natri carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat, tragacan dang
bot; mach nha, gelatin, bot dé tan, cac td duoc nhu bo cacao va sap dé bao ché vién
dan, cac dau nhu dau lac, ddu hat bong, dAu rum, dau hat ving, dau odliu, dau ngo va
dau db twong, cac glycol nhu propylen glycol va polyetylen glycol, cac este nhu etyl
oleat va etyl laurat, aga, axit alginic, nudc mudi ding truong, dung dich Ringer, cic
ruou nhu etanol, rugu isopropylic, rugu hexadexylic, va glyxerol, cac xyclodextrin
nhu hydroxypropyl B-xyclodextrin va sulfobutylete B-xyclodextrin, chét 1am tron nhu
natri lauryl sulfat va magie stearat, cdc hydrocacbon diu mo nhu diu khoang va
vazolin vang. Cac chét tao mau, chéit giai phong, chét phu, cac chét 1am ngot, tao
huong vi va tao mui, chét bao quan va céc chit chdng oxy hoa ciing ¢ thé c6 mat

trong dugc phim, tiy theo dénh gid ctia nguoi bao ché.

C6 thé san xuét cac duge phim cla sang ché bang cic phuong phap da biét
trong sd cac phuwong phéap khéc trong linh vuc k§ thuat nay nhu phuong phép tao hat,
tron, hoa tan, tao vién, lam dong kho nhanh, hodc cic quy trinh nhil twong héa thong
thuong. C6 thé bao ché dugc phdm & cac dang khac nhau, bao gdm dang vién, két tua,
hodc hat, bdt, bao gém bot dong khd, lam kho quay, lam khoé phun, bot v dinh hinh,
vién nén, vién nang, sird, thubc vién dan, dang dé tiém, nhii dich, con ngot, hon dich

hoac céac dung dich.
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Theo phuong an dugc uu tién, cac dugc pham ctia sang ché dugc bao ché dé
clp cho dong vat c6 vi, t5t hon 13 ngudi. Cac duoc phim nay cua sang ché c6 thé
duoc cip qua dudng miéng, ngoai dudng tiéu hoa, phun, dép tai chd, truc trang, mili,
miéng, 4m dao hodc qua cac 6 chira. Thuit ngft "ngoai duong tiéu héa" nhu duge st
dung & day bao gém k¥ thuat tiém hoic truyén dudi da, trong tinh mach, tiém bép,
trong-khép, trong hoat dich, trong xuong trc, trong vo, trong gan, trong vét thuong va
trong so. T4t hon, néu dugc phdm duoc cip qua dudng miéng, trong tinh mach hodc
duéi da. C6 thé thiét ké cac ché phAdm cua séng ché dé c6 tac dung ngén, giai phéng
nhanh, hoac tidc dung 1au dai. Hon nta ¢6 thé sir dung céc hop chit dé diéu tri cuc bd

chir khong phai 1a toan than, nhu cép (vi du, bang cach tiém) tai vi tri khéi u.

Dang liéu 16ng dé cip qua dudng miéng bao gbm, nhung khong chi giéi han &
nhil dich, vi nhil dich, cac dung dich, hdn dich, sird va cdn ngot duge dung. Ngoai cdc
hoat chét, dang lidu 16ng c6 thé chira chét pha loang tro thudng duge st dung trong
linh vuc k§ thuit nay, vi du nhu nudc hodc cac dung mdi khac, cac chét hoa tan va
chit tao nhil dich nhu ruou etylic, ruou isopropylic, etyl cacbonat, etyl axetat, ruou
benzylic, benzyl benzoat, glycol propylen, glycol 1,3-butylen, cic xyclodextrin,
dimetylformamit, cac dau (cu thé 1a hat bdng, lac, ngd, mam, oliu, thdu dau, va dau hat
ving), glyxerol, rugu tetrahydrofurfurylic, polyetylen glycol va cac este axit béo cua
sorbitan, va hdn hop ctia ching. Bén canh céc chét pha lodng tro, cdc hdn hop dung
qua dudong miéng cling co thé bao gbm thudc phu trg nhu chat thAm u6t, chit tao nhii

twong va chit tao huyén pht, chét 1am ngot, chét tao hwong va tao mui.

C6 thé bao ché céac ché phém ¢6 thé tiém duoc, vi du cac hdn dich tiém vo
trung dang nude hodc dang dAu theo cac ki thuat da biét dung cac chit phan tan hoic
céc chit thAm w6t va chit tao huyén phi thich hop. Cac ché pham tiém vo tring cling
c¢6 thé 1a dung dich, hdn dich hoic nhii dich tiém v6 tring, trong chét pha loang hoic
dung mdi dung dugc ngoai dudng tiéu héa, vi du nhu dung dich trong 1,3-butandiol.
Trong s céc chét dan thube va cc dung mdi c6 thé chip nhan dugc co thé st dung c6
nuéce, dung dich Ringer, U.S.P. va dung dich dang truong natri clorua. Ngoai ra, cac
dau vo trung, diu khong bay hoi ciing thuong duge st dung lam dung mdi hodc mdi
truong tao hdn dich. Di v6i muc dich nay, c6 thé sir dung déau khéng bay hoi ngot diu
bét ki bao gdm don hodc diglyxerit tbng hgp. Ngoai ra, ¢ thé sir dung cac axit béo

nhu axit oleic d& didu ché céc ché phdm tiém. C6 thé 1am vo trung céc ché phdm tiém,
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vi du, béng cach loc qua mot thiét bi loc gift vi khuén, hoic béng cach dua vao céc tac
nhan tiét tring dudi dang hdn hop rdn vo tring ma c6 thé hoa tan hogc phén tén trong
nude vo tring hodc cdc mdi trudong tiém vo trung khéc trude khi st dung. Cac ché
pham duge bao ché dé cip ngoai dudng tidu héa c6 thé duoc tiém bang ki thuat tiém

liéu cao hoic tiém day dinh gid, hodc c¢6 thé dugce cap bang céach truyen lién tuc.

Dang liéu rén ding didu tri qua dudng miéng bao gdm vién nang, vién nén,
vién tron, bot, va hat. Trong nhitng dang lidu rén nhu vay, hoat chit dugc tron voi it
nhit mot ta duoc hodc chit mang duge dung tro nhu natri xitrat hodc dicanxi phosphat
va/hoac a) chét gia trong hodc chat don nhu tinh bdt, lactoza, xenluloza, sucroza,
glucoza, manitol, va axit silixic, b) chét két dinh vi du nhu, carboxymetylxenluloza,
alginat, gelatin, polyvinylpyrolidinon, sucroza, va acaxia, ¢) chit gift 4m nhu glyxerol,
d) chit gdy rd nhu aga-aga, canxi cacbonat, tinh bdt khoai tdy hodc bot sin, axit
alginic, mot sb silicat, crospovidon, xenluloza, natri croscaramenloza, natri tinh bot
glycolat, va natri cacbonat, ¢) chit 1am chm dung dich nhu parafin, ) chit ting tbc
hép thu nhu céc hop chit amoni béc 4, g) chit thAm w6t vi du nhu, ruou xetylic va
glyxerol monostearat, h) chét hdp phu nhu kaolanh va dAt sét bentonit, va i) chit lam
tron nhu bdt d4 tan, canxi stearat, magie stearat, natri stearyl fumarat, axit stearic,
polyetylen glycol ran, natri lauryl sulfat, glyxeryl behenat, va hdn hgp cta chung.
Trong trudong hop vién nang, vién nén va vién tron, dang lidu lwong c6 thé con chira

cac chit dém nhu céc phosphat hodc cacbonat.

Ciing c6 thé dung cac hdn hop ran c6 dang tuong tu dé 1am chét don trong cac
vién nang gelatin don mém va don cimg st dung céc ta dugce nhu lactoza hodc duong
sfta cling nhu céc polyetylen glycol c6 khéi lugng phén tir cao va cc chét twong tu.
C6 thé bao ché dang lidu rin cua vién nén, thube vién boc duong, vién nang, vién tron,
va hat véi cac 16p bao va vé theo kiéu cac 16p bao tan trong rudt va céc kiéu 16p bao
khac da biét trong ki thuét bao ché duge. Ching c6 thé tiy ¥ chtra chit tao duc va cling
6 thé 12 mot ché phdm ma chi giai phong (céc) hoat chit, hodc wu tién, tai mot phan
nht dinh ctia rudt, thy ¥, mot cach tir tir. Vi dy vé céc thanh phan tao nén ma c6 thé
duoc sir dung bao gdbm céc chit polyme va céc sép. Ciing ¢6 thé sir dung cac ché phim
ran c6 dang twong ty dé lam chat don trong céc vién nang gelatin don cimg va don
mém vdi cac ta duge nhu lactoza hoiic dudng sita cling nhu cac polyetylen glycol ¢

khéi lwong phan tir cao va céc chit twong tu.
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Cac hoat chét cling cd thé & dang vi nang v&i mot hodc mot s6 ta dugc néu &
trén. C6 thé didu ché dang lidu rén nhu vién nén, thudc vién boc dudng, vién nang,
vién tron, va hat véi cac 16p bao va vo theo kiéu céc 16p bao tan trong rudt, céc 16p bao
kiém soat viéc giai phong thude va cic kiéu 16p bao khac da biét trong linh vuc bao
ché dugc phém. Trong nhiing dang lidu rin nhu vay, hoat chét c6 thé duoc tron véi it
nhit mot chit pha lodng tro nhu sucroza, lactoza hodc tinh bdt. Céc dang lidu lwong
nhu vay cling co thé chira, nhu thuong gip trong thuc té, cac chét bd sung khic ngoai
chét pha lodng tro, vi dy, chét 1am tron vién nén va cac chét hd trg nén vién khéc nhu
magie stearat va vi tinh thé xenluloza. Trong trudng hgp vién nang, vién nén va vién
tron, dang liéu luong c6 thé con chira céc chat dém. Ching c6 thé tiy ¥ chira chét tao
duc va ciing c6 thé 1a mot phin ctia ché phdm ma chung chi giai phong (cac) hoat chit,
hodc uu tién, tai mot phﬁn cua rudt, tuy y, mot cach tr tir. Vi du vé céc thanh phén tao
nén ma c6 thé dugc st dung bao gébm cac chit polyme va cac sap. Theo mot 5O
phuong an, cac td dugc hodc cac chit mang c6 thé bao gdm, nhung khong chi giéi han
& natri stearyl fumarat, carboxymetylxenluloza, magie stearat, crospovidon,

etylxenluloza, byt dé tan, va vi tinh thé xenluloza duoc silic hoa.

Dang liéu luong dé didu trj cip tai chd hodc qua da cua hop chit cua sang ché
bao gém thuéc md, thudc nhio, kem boi, nude thom, gel, bot, cic dung dich, thube
phun xit, dang x0ng hit hodc cao dan. Hoat chit dugc tron trong diéu kién vo trung véi
chit mang duoc dung va chét bao quan hoic chit dém cén thiét bat ki néu can. Cac ché
pham chita mét, thudc nho tai, va thude nho mét ciing duoc du tinh nim trong pham vi
cta sang ché. Hon nita, sing ché con du tinh ca viéc sit dung cac tAm dan c6 wu thé tir
viéc dua hop chét vao co thé mot cach kiém soat dugc. Co thé bao ché cac dang lidu
lwong nhu vdy bang céch hoa tan hodc phan tin hop chit vao moi truong phu hop.
Ciing c6 thé st dung chét ting cudong hép thu dé 1am ting dong chuyén dong cta hop
chét qua da. C6 thé kiém soat tbc do bang mot mang kidm soat tc dd hodc bing cch

phén tan hop chét trong nén hoic gel polyme.

Theo mdt s6 phuong 4n, sang ché dé xuit dugc pham chtra hop chét c6 cong
thire (I), va céc ta duoc bd sung dugc mo ta & day. Theo mot s6 phwrong 4n khac, sang
ché @& xuét dugc phdm chira hop chét c¢6 cong thire (IT), va céc ta duoc bb sung duoc
md t4 & day. Theo mot sd phuong 4n khac nita, sang ché d& xuét dugc pham chtra hop

chét c6 cong thire (II1) hodc (IV), va céc ta dugce bd sung duge md té & day.
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Theo mot sé phuwong 4n, sdng ché d& xuit dugc pham chira este xitrat ctia hgp
chit (VIII-1), va céc td duoe bd sung duge md ta & day. Theo mot sd phuong 4n khac,
sang ché d& xuit dugc pham chira este xitrat ciia hop chét (VIII-15), va céc ta duge bd
sung dugc mo ta & day. Theo mot sd phuong 4n khac nita, sang ché @& xuit dugc phim
chtra este xitrat ctia (VIII-18) va cac ta duoc bd sung duoc mo ta & day.

Cl OH

N’\n’
{ Y

(VIII-1)

0 4 OH
ENj)LH NBon
NZ O Y

(VIII-15)

@UMN

(VIII-18)

Theo cac phuong an tiép theo, sang ché d& xuit duoc phim chira hop chét (I-
1), hoac dang tinh thé ctia n6. Theo mot sé phuong dn tiép sau nita, sng ché @& xuét
duoc phdm chtra hop chét (I-15), hodc dang tinh thé cta nd. Theo mot s6 phuong an
tiép theo nita, sang ché dé& xuit duoc phdm chira hop chét (I-18), hodc dang tinh thé
ctia no.

Phin mé ta dudi day vé cac duoc phdm va cac phuong phap bao ché cac duge
phAm nay c6 thé &p dung cho céc hop chét ¢6 cong thic (I), (I1), (IID), (IlTa), (IV), hodc

(IVa) va cac phuong 4n khic nhau v& cac ché pham nay nhu dwgc md ta & day. Phan
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md ta dudi day vé cac duge phdm va céc phuong phap bao ché dugc phdm nay cling
¢6 thé ap dung cho céc hop chét (I-1), (I-15), hodc (I-18).

Theo mot phuong 4n, dugc phim bao gdm hop chét c6 cong thie (I), trong d6
hop chét c6 cong thirc (1) v& co ban 1a tinh thé. Theo mot phuong an khéc, hop chét ¢6
cong thte (I) trong duge phim c6 it nhat khoang 95%, 96%, 97%, 98%, 99%, 99,5%,
99.9% nim & dang tinh thé. Theo mdt phuong 4n khéc nira, hop chét c6 cong thic (1)

trong dugc pham c6 dang tinh thé.

Theo mdt sd phuong 4n, dugc phim ctia sang ché chtra hoat chit & dang liéu
rén, 6n dinh ding qua dudng miéng duoc bao ché bang cach str dung céc td dugc co
ham lwong nude thap hodc do 4m thép, va bang cac quy trinh bao ché kh6 hoidc khong

dung nudc.

Theo mét phuong an, dugc phim c6 dang lidu dugc phdm ding qua dudng
miéng, dugc chon tir nhém bao gf‘)m vién nang, vién nén, vién tron, bot, va hat. Theo
mot phuong an khéc, dang lidu dugc pham dung qua dudong miéng 12 vién nang, trong
do6 vién nang la cac vién nang co nén 1a polyme dugc chon tir nhém bao gdm gelatin,
hydroxypropylmetyl xenluloza (HPMC), gelatin va pululan. Theo mét phuong an
khac, vién nang nén polyme dugc chon tr nhém bao gdm gelatin  va
hydroxypropylmetyl xenluloza. Theo mdt phwong én khéc nita, vién nang nén polyme

1a vién nang gelatin cing.

Theo mot phuong an, duoc pham chtra hop chét c6 cong thire (I), hodc dang
tinh thé cda né, chat don, va tuy v, chét bdi tron. Theo mot phuong an khac, duge
phadm chtra khoang tir 0,2% dén 3% hop chit ¢6 cong thic (1), hodc dang tinh thé cua
né; khoang 97% dén 99,8% chét don; va tily y t6i khoang 1,5% chat boi tron. Theo
mdt phuong an khac, duoc phdm chtra khoang tr 0,25% dén 2% hop chét c6 cong thirc
(), hoic dang tinh thé ctia né; va khoang tir 98% dén 99,75% chat don.

Theo mdt phuong én khéc, dugc phim con bao gbm ca chét hd trg dong tiy y
va chit dém tuy y. Theo mdt phuong én khéc, dugce phidm cha khoang tir 0,2% dén
3% hop chit c6 cong thirc (I), hodc dang tinh thé ciia n6, khoang tir 86,5% dén 99,8%
chit don, ty y téi khoang 1,5% chét bdi tron, tiy ¥ t6i khodng 5% chét hd trg dong,

va tuy y t6i khoang 5% chét dém, tinh theo phan trim trong luong.
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Theo mdt phuong an khac, dugc phim chira khoang tir 0,2% dén 12% hop
chét c6 cong thire (1), hodc dang tinh thé ctia n6, khoang tir 76,5% dén 99,8% chét don,
tuy vy t6i khoang 1,5% chét boi tron, thy y t6i khoang 5% chét hd trg dong, va tiy ¥ t&i

khoang 5% chat dém, tinh theo phan trim trong lugng.

Theo mdt s& phuong an, hop chat c6 cong thirc (1), hodc dang tinh thé ctia no,
c6 mit trong dugc phim véi lugng nim trong khoang tr 0,2% dén 3%, tinh theo phan
trdm trong lwong. Theo mdt sd phwong an khac, hop chét c6 cong thuc (I), hodc dang
tinh thé ctia né, c6 mat trong dwoc phim, véi luong nim trong khoang tir 0,25% dén

2%, tinh theo phan trim trong lugng.

Céc chit don thich hop bao gdm, nhung khong chi giéi han &, xenluloza bt,
vi tinh thé xenluloza, vi tinh thé xenluloza dugc silic héa, vi tinh thé xenluloza ty trong
cao, Vvi tinh thé xenluloza do 4m thép, tinh bot duoc keo hoa so bd, tinh bdt natri
glycolat va hdn hop cta chung. Theo mot s& phuong 4n khac, chat don dugc chon tir
nhom bao gém xenluloza bot, vi tinh thé xenluloza, vi tinh thé xenluloza duoc silic
héa, vi tinh thé xenluloza d6 4m thap va hdn hop cla chiung. Theo mét sé phuong 4n
khéc nita, cht don 13 vi tinh thé xenluloza do 4m thap. Theo mot sb phuong én, chét
don dugce chon tr nhém bao gdm vi tinh thé xenluloza dd 4m thip, tinh bot natri

glycolat, tinh bot duge keo hod so bo va hdn hop cua ching.

Theo cac phuong an khéc, chit don c6 mit voi lugng ndm trong khoang tir
97% dén 99,8%, tinh theo phan trim trong lwgng. Theo mot s6 phuong 4n khéc, chét
don c6 mit voi lugng khodng tir 98% dén 99,75%, tinh theo phﬁn tram trong lugng.
Theo mdt sd phuong an khac, khi c6 mait chét boi tron, lwong chit don dugc gidm
tuong Gng voi phﬁn tram chAt boi tron ¢ mat. Theo mot sb phuong an, chét don co
mit voi lugng nam trong khoang tr 86,5% dén 99,8%, tinh theo ph?m tram trong

luong.

Theo mdt sb phuong 4n, chit don bao gdm chit don thwr nhét va chét don tht
2. Chét d6n thur nhit c6 mit véi luong tr 0% dén 99,8%, tinh theo phan trim trong
lugng, va chit don thtr hai c6 mit véi luong tir 0% dén 99,8% khéi luong cua téng
khéi luong, chirng nao tdng lugng chit don khong 16n hon khodng 99,8%. Theo mot
s& phuong 4n, chit don thir nhét c6 mit voi lugng ndm trong khoang tir 40% dén 60%

khéi luong cua téng khéi luong, va chét don thr hai c6 mit v6i luong nam trong
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khoang tir 40% dén 60% tinh theo phén trim trong lugng, ching nao tbng lwong chat

don khong 16n hon khoang 99,8% tinh theo phén trim trong luong.

Theo mot sb phuong 4n, chat don thtr nhat dugc chon tir nthém bao gdm vi tinh
thé xenluloza d6 4m théip, natri glycolat tinh bdt, tinh bt duogc keo hod so bd va hdn
hop ctia ching. Theo mot sb phuong 4n, chit don thr hai dugc chon tir nhém bao gdm
vi tinh th8 xenluloza d6 4m thép, natri glycolat tinh bét, tinh bdt dugc keo hoé so bd va

hén hop clia ching.

Chét 1am tron thich hop bao gdm, nhung khong chi gi6i han &, magie stearat,
glyxeryl behenat, dau thuc vat dugc hydro héa, bot da tan, kém stearat, canxi stearat,
sucroza stearat, natri stearyl fumarat, va hon hop cta chung. Theo mét s& phuong 4n,
chét bdi tron 14 magie stearat. Theo mot s6 phuong 4n khéc, chét bdi tron c6 mit véi
lugng t6i khoang 1,5% tinh theo phan tram trong lugng. Theo mot sb phuong 4n khac,

chit bdi tron ¢6 mat véi lwgng khoédng 1% tinh theo phén tram trong lugng.

Céc chit hd tro dong thich hop bao gdm, nhung khong chi gidi han 6, silicion
dioxit, bot da tan va hdn hop cta ching. Theo mdt sé phuong 4n chat hd tro dong 1a
bot d4 tan. Theo cac phuong an khéc, chét hd tro dong c6 mit voi lugng t6i khoang
5% khéi lugng so véi tong khéi luong. Theo mdt s phuong 4n khéc, chét hd tro dong
c6 mit voi lugng khoang 1% tinh theo phan trim trong lugng. Theo mot s6 phuong 4n

khéc, chit h tro dong c6 mit véi lugng khoang 2% tinh theo phén trim trong lugng.

Céc chét dém thich hop bao gdm natri xitrat, axit xitric va hdn hop cua chung.
Theo mdt s6 phuong an, chit dém 1a natri xitrat. Theo mot s6 phuong 4n khéc, chét
dém c6 mit voi lugng 1én t6i khoang 5% tinh theo phén trim trong lugng. Theo mdt
s6 phuong 4n khac, chét dém c6 mit voi luong khoang 2% tinh theo phan trim trong

lugng.

Theo mdt sb phuong 4n, dugc pham bao gdm hop chét ¢6 cdng thire (I), hodc

dang tinh thé cta no, chét don, va tuy y, chét boi tron; trong do:
axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic 1a axit xitric;
A bang 0;
R*? 1a isobutyl;

R2! 13 hydro, C1.6 béo, -(CH2)m-CH2-RB, hodc -(CH)m-CH(R?)-OR;
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P 1a R*-C(O)-;
R°1a -RP;
m bing 0 hoic 1;

chét don duoc chon tir nhém bao gdm vi tinh thé xenluloza do 4m thép,

natri glycolat tinh bdt, tinh bot duoc keo hoa so b, va hdn hop cta chiing; va
chit boi tron, néu c6, 12 magie stearat.

Theo mét sd phuong 4n, dugc pham chira hop chét c6 cong thire (I), hodc dang

tinh thé ctia né, chat don, va tiy ¥, chit bdi tron; trong do:
hop chét ¢6 cong thic (T) 1 (I-1), (I-15) hodc (I-18);

chit don duge chon tir nhom bao gém vi tinh th xenluloza d6 am thép,

tinh bdt natri glycolat, tinh bt dugc keo hod so bo, va hdn hop ctia ching; va
chét boi tron, néu co, 1a magie stearat.

Theo mdt sd phuwong an, dugc phim chtra khoang tir 0,25% dén 2% hop chét
¢6 cong thire (I), hodc dang tinh thé cta né; va khoang 98% dén 99,75% chét don;

trong do:
hop chat ¢6 cong thic (I) 1a (I-1), (I-15) hodc (I-18); va

chét don duge chon tir nhém bao gf“)m vi tinh thé xenluloza d6 4m thép, natri

glycolat tinh bot, tinh bot duoc keo hod so b, va hdn hop cla ching.

Theo mdt sb phuong an, dugc pham bao gdm hop chét c6 cong thic (I), hodc
dang tinh thé cta no, chit don, tiy y chét boi tron; thy ¥ chit hd tro dong; va tuy y

chét dém; trong do:

axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic la axit
Xitric;

A bang 0;

R? 1a isobutyl;

R?! 13 hydro, C1.6 béo, -(CH2)m-CH2-RB, hodc -(CH2)m-CH(R%)-OR®;

P 1a R®-C(O)-;

R¢1a -RP;
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m bing 0 hoic 1;

chit don duoc chon tir nhém bao gém vi tinh thé xenluloza d6 4m thép, tinh

bot natri glycolat, tinh bdt dugc keo hod so b, va hdn hop ctia chiing;
chét boi tron, néu c6, 1a magie stearat;
chét hd trg dong, néu co, 1 bot da tan; va
chit dém, néu c6, 14 natri xitrat.

Theo mot sb phuong an, dugc phém chtra hgp chét c6 cong thure (I), hodc dang
tinh th& cta no, chit don, tuy y chit bdi tron; tly ¥ chét hd trg dong; va tiiy ¥ chét

dém,; trong do:
hop chét c¢6 cong thie (I) 1a (I-1), (I-15) hodc (I-18);

chit don duogc chon tir nhém bao gém vi tinh thé xenluloza d0 4m thép,

tinh bot natri glycolat, tinh bdt dugc keo hoa so bd, va hdn hop clia chung;
chét bdi tron, néu co, 1a magie stearat;
chét hd tro dong, néu c6, 1a bot d4 tan; va
chit dém, néu co, 1a natri xitrat.

Theo mot sd phuong an, dugc pham chira khoang tir 0,2% dén 3% hop chét co
cong thuc (1), hodc dang tinh thé cua no, khoang 86,5% dén 99,8% chét don, tiy y t6i
khoang 1,5% chat boi tron, tity ¥ t6i khoang 5% chét hd tro dong, va tiry y t6i khoéng
5% chét dém, tinh theo phén trim trong lugng, trong do:

hop chét ¢6 cong thire () 1a (I-1), (I-15) hogc (I-18);

chit don dugc chon tir nhém bao gém vi tinh thé xenluloza d6 4m thép,
tinh bot natri glycolat, tinh bot dugc keo hod so bg, va hdn hop ctia ching;

chit bai tron, néu o, 1a magie stearat;

chét hd tro dong, néu cé, 12 bot d4 tan; va chit dém, néu co, 1a natri xitrat.

Theo mdt sb phuwong an, duoc phdm bao gdm hop chit c6 cong thire (1), hodc
dang tinh thé cta né, chét don, va tiry ¥ chét bdi tron; trong d6 hop chét c6 cong thirc
(D) 1a (I-1). Theo mot s6 phuong 4n khac, duge phim chira hgp chat c6 cong thire (1),

hodc dang tinh thé cia n6, chat don, va tlly ¥ chat boi tron; trong d6 hop chit cé cong
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thac (I) 1a (I-1); chit don duoc chon tir nhém bao gém vi tinh thé xenluloza do 4m
thép, tinh bot natri glycolat, tinh bt dugc keo hod so bo, va hdn hgp cta ching; chét

boi tron, néu co, 1a magie stearat;

Theo mot sb phuong 4n, dugc pham chira hop chét c6 cong thie (I), hodc dang

tinh thé ctia no; trong d6 hop chét c¢6 cong thire (I) 1a (I-1); va dang tinh thé 12 Dang 2.

Theo mdt sb phuong 4n, dugc pham chita hop chét ¢6 cong thirc (I-1) Dang 2,
va vi tinh thé xenluloza d6 4m thdp. Theo mdt s phwong 4n khéc, dugc pham bao
gbm hop chét c6 cong thirc (I-1) Dang 2, va vi tinh thé xenluloza dugc silic héa. Theo
mot s& phuong 4n khac, dugce phdm chira hop chét ¢6 cong thirc (I-1) Dang 2, vi tinh
thé xenluloza dd 4m thip, va magie stearat. Theo mot s6 phuong 4n khac, dugc phim

chira hop chét c6 cong thic (I-1) Dang 2, vi tinh thé xenluloza, va magie stearat.

Theo mdt sb phuong 4n, dugc pham chira hop chét c6 cong thirc (I-1) Dang 2,
vi tinh thé xenluloza d6 4m thép, va bot da tan. Theo mot sb phuong 4n khac, dugc
phém chtra hop chét c6 cong thic (I-1) Dang 2, va tinh bdt dugc keo hod so bo. Theo
mot s6 phuong 4n khac, duge phim chtra hop chét c6 cong thie (I-1) Dang 2, tinh bt
duogc keo hod so bd, bt da tan, va magie stearat. Theo mot sb phuong én khac, duoc
pham bao gdm hop chét c6 cong thirc (I-1) Dang 2, vi tinh thé xenluloza d6 4m thép,
bot d4 tan, va magie stearat. Theo mot s6 phuong 4n khac nfta dugc pham bao gbdm
hop chét c6 cong thue (I-1) Dang 2, vi tinh thé xenluloza d6 4m thip, bot d4 tan, magie
stearat, va natri xitrat. Theo mot sd phuong an khac, dugc pham bao gbm hop chét co
cong thie (I-1) Dang 2, vi tinh thé xenluloza dd 4m thép, bot da tan, magie stearat, va
tinh bot dugc keo hoa so bd. Theo mdt s6 phuong 4n khac nita, dugc phim bao gbm
hop chét c6 cong thie (I-1) Dang 2, vi tinh thé xenluloza dd 4m thép, bot d4 tan, magie

stearat, va tinh bdt natri glycolat.

Khi cho hop chét c¢6 cong thic (I) chiu cac didu kién thiy phan, phan este cla

phan t bi thiy phin dé tao ra hop chét c6 cong thirc (VIII) theo ty 18 phan tir 1:1.

0O Ra1 OH
H
§ H
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(VIII)
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Khi st dung phuong phép phan tich lién quan dén cac didu kién thiy phan
diéu ché mAu, lugng hop chét c6 cong thire (VIII) c6 mit trong mau thtr nghiém dugc
do (vi du tham khéo phuong phép phan tich thir nghiém 1 duéi day) bang céach so sénh
v6i mAu chuén c6 do tinh khiét da biét. Khi sir dung phuong phap phan tich khong lam
thuy phan mau, lugng hop chét ¢ cong thire (VIII) ¢b mit trong mau cia hop chét ¢6
cong thuc (I) duoce do bang cach so sanh véi mAu chuén c6 do tinh khiét da biét (vi du
tham khao phuong phéap phén tich thit nghiém 2 dudi day). Do do, 14y lugng hop chét
¢6 cong thie (VIII) duge do trong phuong phép phan tich thir nghi¢ém 1 trir di lugng
hop chit ¢6 cong thire (VIII) duge do trong phuong phap phén tich thir nghi¢m 2, s&
cho lwong hop chét ¢6 cong thire (VIIT) trong mau duge tao thanh tir sy thily phén ciia
hop chét ¢6 cong thire (I). Dya trén sy chuyén hod ctia hop chét ¢6 cong thic (I) thanh
hop chét c6 cong thire (VIII) ¢6 ty 1 phan tir 1:1, st dung hé sb chuyén khéi lugng

phén tir s€ cho luong hop chit c¢6 cong thirc (I) c6 mit trong mau thir nghiém.

C6 thé thiy rang c6 thé 4p dung nhitng phuong phéap phan tich nhu duoc md ta
tryc tiép trén day, va trong phén thir nghiém duéi day theo cach trong tu cho hop chét
bat ky trong sb cac hop chét c6 cong thuc (1), (II), (IIT), (Ila), (IV), hodc (IVa) va cac
phuong 4n khéc cua cac cong thirc ndy duoc mod ta & day. Cling co thé 4p dung cac
phuong phéap phan tich dugc md ta truc tiép trén day va trong phén thir nghiém dudi

day theo cach tuong ty cho cac hop chét (I-1), (I-15), hozc (I-18).

Theo mdt sé phuong an, lugng hop chét c6 cong thirc (VIII) c6 mit trong
dugc pham dugc xac dinh bang cach do lwong hop chét c6 cong thire (VIII) c6 mit sau
khi cho mAu chiu cac didu kién ma tai d6 hop chét c6 cong thirc (I) bi thily phan thanh
hop chét c6 cong thire (VIII).

Theo mdt sb phuong an, luong hop chét c6 cong thic (I-1), hodc dang tinh thé
cia nd, ¢d6 mat trong duge phém duoc biéu dién theo luong, trén co s& trong lugng
phén t& gam, twong duong véi lugng ctia hop chét c6 cong thire (VIII-1).

Theo mot s& phwong 4n, sang ché d& cap dén dugc phim lidu don vi bao gbm
hop chét c6 cong thirc (I-1), hodc dang tinh thé ctia no.

Theo mdt sb phuong &n khac, dugc phém lidu don vi bao gdm hop chét ¢6
cong thie (I-1), hodc dang tinh thé ciia né, trong d6 hop chét c6 cong thirc (I-1) ¢6

mit, trén co sd trong luong phan tr gam, véi lugng twong duong véi khoang tir 0,1mg
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dén 3,0mg hop chit c6 cong thirc (VIII-1). Theo mot s phuong 4n khac, dugc phim
lidu don vi bao gdbm hop chét c6 cong thirc (I-1), hodc dang tinh thé cta no, trong do
hop chit c6 cong thitc (I-1) ¢6 mit, trén co so trong lwong phan t&r gam, véi luong
tuong duong v6i khoang tir 0,15mg dén 2,2mg hop chét ¢ cong thic (VII-1). Theo
mot sé phuong 4n khac, dugc phim lidu don vi bao gdm hop chét c6 cong thirc (I-1),
hodc dang tinh thé cta né, trong d6 hop chét c6 cong thirc (I-1) c6 mait, trén co sO
trong lugng phan tr gam, v6i luong twong duong vo6i khoang tr 0,18mg dén 0,22mg
hop chét c6 cong thire (VIII-1). Theo mot sd phuong 4n khac nita, dugc pham liéu don
vi bao gdm hop chit c6 cong thie (I-1), hodc dang tinh thé cua no, trong d6 hop chét
¢6 cong thire (I-1) c6 mit, trén co s6 trong lwong phan tir gam, véi lugng tuong duong
v6i khoang tir 0,46mg dén 0,54mg hop chét c6 cong thic (VII-1). Theo mot sb
phuong an khéc, dugc phém lidu don vi bao gdm hop chét c6 cong thic (I-1), hodc
dang tinh thé ctia nd, trong d6 hop chét c6 cong thic (I-1) ¢6 mit, trén co s trong
luong phan tir gam, voi lugng twong duong véi khoang tir 1,80mg dén 2,20mg hop
chét c6 cong thic (VIII-1).

Theo mdt s6 phuong 4n, lugng hop chét c6 cong thuc (I-1), hodc dang tinh thé
ctia né, ¢6 mit trong dugc pham duge biéu dién dudi dang duong luong cta hop chét
¢ cong thuc (VII-1), dya trén khéi lugng phan tir twong dbi cua hop chéit c6 cong

thirc (I-1) va hop chét ¢6 cong thue (VIII-1).

Theo mdt s& phuong 4n, dugc pham liéu don vi bao gdm khoang tir 0,143mg
dén 4,3mg hop chét c6 cong thuc (I-1), hodc dang tinh thé cua nd, dugc tinh béng
khoang tr 0,1mg dén 3,0mg hop chit c6 cong thuc (VIII-1), trén co s& trong

lugng/trong lugng.

Theo mot sé phwong an khac, dugc phdm liéu don vi bao gdm khoang tir
0,214mg dén 3,15mg hop chét ¢6 cong thic (I-1), hodc dang tinh thé cta no, dugc tinh
bang khoang tir 0,15mg dén 2,2mg hop chét c¢6 cong thirc (VIII-1), trén co s& trong
lugng/trong lugng.

Theo mdt s phuong 4n khic, dugc phdm liéu don vi bao gdm khoang tir
0,258mg dén 0,315mg hop chét c6 cong thirc (I-1), hodc dang tinh thé cua no, dugc
tinh bing khoang tlr 0,18mg dén 0,22mg hop chét c6 cong thic (VIII-1), trén co s6

trong luong/trong luong.
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Theo mot s phuong 4an khac, dugce phim 1idu don vi bao gdm khoang tir
0,659mg dén 0,773mg hop chét c6 cong thirc (I-1), hodc dang tinh thé cta no, dugc
tinh bang khoang tlr 0,46mg dén 0,54mg hop chét c6 cong thirc (VIII-1).

Theo mdt s6 phuong an khac nita, dugc phém liéu don vi bao gbdbm khoang
2,58mg dén 3,15mg hop chét c6 cong thic (I-1), hodc dang tinh thé ctia n6, duge tinh
bing khoang tir 1,80mg dén 2,20mg hop chat c6 cong thire (VIII-1), trén co s& trong

lugng/trong luong.

Theo mdt sb phuong 4n, séng ché @& xuét quy trinh bao ché dang liéu dugc
phidm ding qua dudng miéng cta hop chét c6 cong thirc (I), hodc dang tinh thé ctia no,
trong do dang lidu dwgc phdm ding qua dudng miéng 12 vién nang, bao gdm céc budc
sau:

tron chét don da duoc sang va hop chét c6 cong thire (I) da dugce sang, hodc
dang tinh thé ciia né voi nhau, trong mot cai thi;

cho hdn hop thu duge tir bude (a-1) qua sang, sau d6 tron déu

sang chat don bd sung qua cling sang trén, cho qua cling mot thi dung ¢ trén,
va tron trong cung mot thiét bi;

15p lai bude (a-3) hai lan;

14y h3n hop thu dugc tir budce (a-4), va tao vién bing h¢ nhoi vién; va

phan loai theo khéi lwong vién nang thu dugc tir budce (a-5).
Theo mot s6 phuong 4n, ¢6 thé lap lai budce (a-3) ba hodc nhiéu hon ba 1an.

Khi ¢6 chét bdi tron trong dugc pham, sang ché @& xuét quy trinh bao ché
dang lidu duoc phim ding qua dudng miéng ctia hop chét c6 cong thire (1), hodc dang
tinh thé cia no, trong d6 dang lidu dugc phdm ding qua dudng miéng 1a vién nang,
bao gdm cac budc sau:

tron chét don da dugc sang va hop chét c6 cong thire (I ) d& dugc sang hodc
dang tinh thé cta né véi nhau trong mot cai ti;

cho hdn hop thu dugc tir bude (a-1) qua sang loc, sau d6 tron déu

sang chit don bd sung qua cling sang trén, cho qua ciing mdt tui dung & trén,

va trén trong cung mot thiét bi;lap lai budc (b-3) hai lan;

tron hdn hop thu duge tir bude (b-4) va chit bdi tron da duge sang v6i nhau;

14y hdn hop thu dugc tir bude (b-5), va tao vién bing hé nhdi vién nang; va
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phén loai theo khéi lugng vién nang thu duge tir budce (b-6).

Theo mét sd phuong 4n, co thé 13p lai budc (b-3) ba hoic nhidu hon ba lan.
Khi c6 mat cac hop phin bd sung trong dugc phdm, nhu chit dém, chét don thir hai,
hodc chit hd tro dong, ching c6 thé dugc bd sung tai bat ky budc nao trong sb cac
bude (b-1) hodc (b-3). Téng lugng mdi hop phén trong dugc phim c6 thé dugc thém
vao trong mdt budc hodc co thé chia thanh nhiéu lwong nho, c6 khéi lugng bang hoic

khong bing nhau, va dugc thém vao trong mdi bude riéng biét tuy y (b-1) hodc (b-3).

Theo mot sb phwong an, sang ché dé xudt quy trinh bao ché dang lidu duge
phim ding qua dudng miéng cia hop chét c6 cong thire (1), hodc dang tinh thé cia no,
trong d6 dang lidu duoc phdm ding qua dudng miéng 1a vién nang, bao gdm céc budc
sau:

cho chit don qua sang, sau d6 dat vao mot thiét bi khqu tron tdc d6 cao;

cho hop chét c¢6 cong thie (1), hodc dang tinh thé cua nd, qua sang, sau d6 dat
vao thiét bi khuéy tron tdc do cao;

cho chit don qua sang, sau d6 dit vao cing thiét bi khudy tron téc do cao nay;

dung thiét bi khudy trén tdc do cao trén dé tron trong thoi gian it hon 10 phut;

14y hdn hop thu duge tr budce (c-4), va tao vién bang hé nhdi vién nang; va

phén loai theo khdi luong vién nang thu dugce tir bude (c-5).

Theo mdt sb phuong an, khi st dung thiét bi khuéy tron toc do cao, co thé
thém cac hop phan bd sung c6 trong dugc phim bing cach lip lai hodc bude (c-1)

hoac bude (c-3).

Theo mdt s6 phuong 4n, hop chét ¢6 cong thirc (I) duge sit dung trong céc quy
trinh  diéu ché dang lidu rén ding qua duong miéng duge md ta o trén dugc chon tr
nhom bao gdm (I-1), (I-15), va (I-18). Theo mdt s§ phuong an, hgp chat c6 cong thirc
(I) dugc st dung trong cac quy trinh diéu ché dang liéu rin ding qua dudng miéng

dugc mo ta & trén 1a (I-1).

Cac budc trong quy trinh néu trén ¢ thé x4y ra trong cac thiét bi thong
thuong. D& doc tdng quan, c6 thé xem vi du Remington: The Science and Practice of
Pharmacy, 215 Ed., Lippincott Williams & Wilkins, 2005.

Céc buéc tron néu trén c6 thé tién hanh trong bét ki thiét bi tron thong thuong

nao. Theo mdt s& phuong 4n, thoi gian tron cho mdi bude tron ndm trong khoang 1
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phit va khoang 45 phut. Theo mot sd phuong 4n khéc, thoi gian trdn cho mdi budc
tron ndm trong khoang 1 phit va khoang 20 phut. Theo mot s6 phuong 4an khéc, thoi

gian trén cho mdi budc tron nim trong khoang 2 phut va khoang 15 phut.

C6 thé tién hanh cdc budce tron néu trén trong bat ki mot ti polyetylen thong
thuong nao. Theo mot sd phuong 4n, budc tron kéo dai khoang tir 30 gidy dén 5 phut.
Theo mét s phuong 4n, budc trn néu trén day co thé tién hanh trong binh thép khdng
ri.

Budc tron st dung thiét bi khudy tron tdc do cao co thé tién hanh trong bét ki
thiét bi khudy tron tdc dd cao thong thuong ndo. Mot vi du vé thiét bi khudy tron tdc
do cao nhu vay dugc ban véi tén mdy tao hat khudy tron ding cho phong thi nghiém -
Lab High Shear Granulator (Key International, Inc., Englishtown, NJ). Theo mot 56
phuong an, qué trinh tron dugc tién hanh trong thdi gian ngin hon khoéng 10 phut.
Theo mdt sb phuong 4n khac, qua trinh trdn dugc tién hanh trong thoi gian ngén hon

khoang 5 phut.

Budce nhdi vién nang néu trén ¢ thé tién hanh trong hé hoic thiét bi nhdi vién
nang thong thudong bét ki. Theo mdt sé phuong 4n, hé nhdi vién nang 1a ban ty dong,
va ¢6 thé xur 1i dugce cdc mé nhé. Vi du v& hé nhdi vién nang nhu vy dugc ban véi tén
In-Cap (Isopak Limited, Lincolnshire, Stamford, United Kingdom). Theo mot sb
phuong an, hé nhdi vién nang dugc diéu khién bang tay. Vi du v& hé nhdi vién nang

nhu vy duge ban véi tén Profill 100 (Torpac, Inc., Fairfield, NJ, USA).

Theo mot s phuong 4n, vién nang 1 vién nang gelatin cing, dugc ban voi tén
Coni-Snap® (Capsugel, Peapack, NJ). Nguoi co hiéu biét trung binh trong linh vyc k§
thuat nay c6 thé lya chon c& va mau sdc vién nang thich hgp. Theo mot s6 phuong 4n,

vién nang co trong lugng nhdi 1a 85mg, 120mg, hodc 150mg.

C6 thé tién hanh budc phan loai theo khéi luong néu trén bing mdy phan loai
khéi luong thong thuong bat ki. Vi du vé thiét bi phan loai khdi lwgng nhu vy duge
ban v6i tén thuong mai SADE SP Bench Top Tablet and capsule Sorter (AC
Compacting LL.C, North Brunswick, NJ, USA).

Theo mdt sb phuong 4n, vién nang dugc dong goi trong lo, goéi mang nhom
gidy hodc vi cling ¢6 v6 boc trong sudt (blister packs). Theo mot s6 phuong 4n khac,

vién nang dugc dong géi trong lo polyetylen (HDPE) ty trong cao dugc gén kin bang
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phuong phép cdm ung nhiét. Theo mdt phuong an khic, vién nang duge dong goi
trong gdéi mang nhom gidy kin khi. Theo mot phuong én khéc, vién nang dugc dong
g0i trong vi cung cd vé boc trong sudt. Theo mot s phuong an khac, vién nang duge
déng goi v6i chét 1am kho.

C6 thé thir d dn dinh hoa li cia dang liéu duoc phim ding qua dudng miéng
theo céc cach thong thuong nhu, do sy phéan li, thoi gian phan rd, thir nghiém cac san
pham thoai héa ctia hop chét c6 cong thirc (I), sau khi cAt gift tai cac nhiét do khac

nhau trong cac khoang thoi gian khac nhau.

Theo mot s phuong 4n khac, séng ché d& xudt duoc pham ding ngoai duong
tiéu hoa. Theo mot sé phuong 4n khic, sing ché @ xuit duoc phim long ding ngoai

duong tiéu hoa hodc dung qua dudng migng.

Theo mdt sb phuong 4n, hop chat cé cong thire (I) duge bao ché duéi dang bot
dong kho nhanh, theo cach tuong ty nhu dugc mo ta trong cong bd don qubc té ctia
Plamondon et al., WO 02/059131, dugc dua toan bd vao day bang cach vién dan. Theo
céc phuong 4n ndy, hdn hop nude chira axit alpha-hydroxy carboxylic hodc axit beta-

hydroxy carboxylic dugc lam dong khd nhanh d8 tao thanh hop chit c6 cong thic (I).

Theo mét sé phuong 4n, bot dong khd nhanh ciing chira axit alpha-hydroxy
carboxylic, hodc axit beta hydroxy carboxylic tu do. Tét hon, néu axit alpha-hydroxy
carboxylic hodc axit beta hydroxy carboxylic tu do va hop chét ¢6 cong thirc (I) c6 mit
trong hdn hop véi ty 1& mol ndm trong khoang tr 0,5:1 dén 100:1, tot hon nita 14
khoang tir 5:1 d&én 100:1. Theo c4c phuong an khéc nhau, trong do6 axit alpha-hydroxy
carboxylic hodc hop chét axit beta-hydroxy carboxylic 13 axit xitric, bot dong kho
nhanh chtra axit xitric tw do va este boronat twong tng véi ti ty 1€ mol nim trong

khoang tir 10:1 dén 100:1, khoang tr 20:1 dén 100:1, hogc khoang tir 40:1 dén 100:1.

Theo mdt s phuong 4an, bot dong kho nhanh chtra axit xitric va hop chét co
cong thirc (I), vé& co ban 1a khong chira cac hop phan khac. Tuy nhién, hdn hop c6 thé
con bao gém mdt hodc mdt sb ta dugc, céac chét mang, chét pha lodng, chit don, mudbi,
chit dém, chdt don, chit dn dinh, chit hoa tan dugc dung khac, va cac nguyén ligu
khéac da duoc biét trong linh vuc k§ thuat ndy. Quy trinh bao ché cac ché pham duoc
dung chura céc chét nay duoc md ta trong tai liéu, vi du ciia Remington: The Science

and Practice of Pharmacy, 20th Ed., ed. A. Gennaro, Lippincott Williams & Wilkins,
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2000, hodc ban xudt ban gan ddy nhat, va Strickley, Pharmaceutical Research, 21(2)
201-230 (2004).

Khi dugce hoa tan trong moi trudng nude, can bang duoc thiét lap gitta hop
chét este boronat c6 cong thirc (I) va hop chét axit boronic tu do twong ung. Theo mdt
s& phuong 4n, cin bang dat dugc nhanh, vi dy, trong 1-15 phut sau khi thém moi
treong nude. Cac ndng do tuong dbi cia este boronat, axit boronic, va hop chét trung
gian bét ki ¢6 mit tai diém cén bang phu thudc vao cic thong s6 nhu, dd pH ctia dung
dich, nhiét do, ban chit cua axit carboxylic alpha-hydroxy hodc axit beta-hydroxy
carboxylic, va ty 1é axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic

v6i hop chit este boronat ¢6 cong thie (I) c6 mat trong bot dong kho nhanh.

Theo mdt s6 phuong an, dugc phim chtta hop chét ¢6 cong thic (1), chét don
va chit dém. Theo mot s& phuong an khéc, dugc pham chira hop chét ¢6 cong thire (1),

chét don, va chét dém trong bot dong kho nhanh.

Theo mét s& phuong 4n, hop chét c6 cong thire (I) dugce tao thanh trude. Theo
mdt sb phuong 4n khéc, hop chét c¢6 cong thuc (I) dugc tao ra tai chd, tlr axit boronic
twong ng ¢6 cong thie (VIII). Theo mot sd phuong an khac, hop chét (I-1) dugc tao
thanh trude. Theo mot sé phuong an khéc, hop chit (I-15) duoc tao ra tai chd tir hop
chét (VIII-15).

Céc chat don thich hgp bao gém glyxin. Theo mdt s6 phuong 4n, lugng chét
d6n niam vao khoang tir 1% trong lwong/thé tich (w/v) dén 5% trong lugng/thé tich.

Theo mdt s6 phuong 4n khéc, lugng chét don 12 khoang 3% trong lwong/thé tich.

Céc chit dém thich hop bao gdm natri xitrat, axit xitric va hdn hop cua chang.

Theo mdt sd phuong én, chit dém 13 natri xitrat, va axit xitric.

Theo mdt s6 phuong 4n, chit dém c6 mit & ndng d6 khoang tir 45mM dén
65mM. Theo mdt sé phuong 4n khéc, cht dém c6 mit & ndng d khoang 50mM dén
60mM.

Theo mét sé phuong an, ty 18 chdt dém v&i hop chit c6 cong thic (I) 1a
khoang tir 50:1 dén 10:1. Theo mot sb phuong én khac, ty 18 chét dém véi hop chét c6
coéng thtrc (I) 1a khoang tir 30:1 dén 10:1. Theo mot s6 phuong 4n khac, ty 18 chit dém
v6i hop chit ¢ cong thire (T) 1a khoang 20:1.
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Theo mdt sé phwong 4n, 46 pH cta dugc phim nam trong khoang pH 4,7 va
pH 6,1. Co thé diéu chinh do6 pH cua dugc phim bing axit vo co hodc axit hitu co

thich hop bét ki.

Theo mot s& phuong 4n, dugc phim bao gém hop chit c6 cong thirc (I), chat

don, va chéit dém; trong do:
axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic 1a axit xitric;

A béng 0;
R? 1a isobutyl;
R®! 1a hydro, Ci.6 béo, -(CH2)m-CH2-R, hodic -(CH2)m-CH(R*)-OR>®;
P 1a R®-C(O)-;
R¢1a -RP; |
m béng 0 hodc 1;
chét don 1a glyxin; va
chit dém 1a natri xitrat, va axit xitric.

Theo mot sd phuong an, dugce pham chira hop chét c6 cong thire (1), chét don,

va chét dém; trong do:

hop chit ¢6 cong thic (I) duge bidu dién bing cdc hop chét (I-1), (I-15)
hodc (I-18);

chét don 14 glyxin; va
chit dém 1a natri xitrat, va axit xitric.

Theo mot sd phwong 4an, duge pham bao gdm hop chét c6 cong thire (1), chét

don, va chit dém trong bdt dong khd nhanh; trong do:
axit alpha-hydroxy carboxylic hodc beta-hydroxy axit carboxylic 1a axit xitric;
A béng 0;
R? 1a isobutyl;
R#! 13 hydro, Ci-6 béo, -(CH2)m-CH2-RE, hodc -(CH2)m-CH(R?)-OR?;

P 14 R-C(0)-;
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R¢1a -RP;

m bang 0 hodc 1;

m béng 0 hodc 1;

chét don 12 glyxin; va

chét dém 12 natri xitrat va axit xitric.

Theo mdt sb phuong an, dugc phém chra hop chét co cong thue (1), chét don,

va chit dém trong bot dong kho nhanh; trong do:
hop chét c6 cong thirc (I) dai dién bang cac hop chét (I-1), (I-15) hodc (I-18);
chét don 1a glyxin; va
chit dém 14 natri xitrat va axit xitric.

Theo mdt sé phuong 4n, dugc phim chira hop chét (I-1) trong bot dugc dong
kho nhanh. Theo mdt s6 phuong 4n khac, dugc pham chtra hop chét (I-1), glyxin, natri
xitrat, va axit xitric trong bot dugc dong kho nhanh. Theo mét sb phuong én khac,
dwgc pham chtra hop chét (I-15) trong bdt duge dong khd nhanh. Theo mot sb phuong
4n khac, dugc phdm chira hop chét (I-15), glyxin, natri xitrat, va axit xitric trong bot
dong kho nhanh.

Theo mdt sé phuwong 4n, séng ché @& xuit duoc phidm liéu don vi chta hop
chét c6 cong thirc (I-1), chét don, va chat dém trong bot duge dong khd nhanh. Theo
mot sb phuong 4n, duge phim liéu don vi chtta hop chit c¢6 cong thic (I-1), glyxin,

natri xitrat, va axit xitric trong bt déng kho nhanh.

Theo mot s6 phuong 4n, hop chét c6 cong thic (I-1) c6 mit trong duge pham
lidu don vi voi luong, trén co sé trong lwgng phén tir gam, twong duong v6i khoang tir
Img dén 10mg hop chét ¢6 cong thire (VIII-1). Theo mot s6 phuong 4n, hop chét c6
cong thic (I-1) c6 mit trong dugc phéim lidu don vi v6i lugng, trén co s& trong luong
phan tir gam, tuong duong véi khoang tir Img dén 5mg hop chit c6 cong thic (VIII-
1). Theo mot s& phuong an, hop chét c¢6 cong thic (I-1) c¢6 mit trong dugc phim liéu
don vi, v6i lugng, trén co s& trong lugng phan tir gam, tuong dwong voi khoang
1,0mg, khoang 1,5mg, khoang 2,0mg, khoang 2,5mg, khoang 3,5mg, khoang 4,0mg,
khoang 4,5mg, hodac khoang 5,0mg hop chit c6 cong thirc (VIII-1). Theo mét sb
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phuong 4n, hop chit ¢6 cong thirc (I-1) c6 mit trong duge phdm liéu don vi, véi
luong, trén co s trong lugng phén tir gam, tuong duong véi khoang 3,5mg hop chét

c6 cong thie (VIII-1).

Theo mot s phuong an, lugng glyxin c¢6 mat trong dugc phdm lidu don vi 1a
khoang tir 0,01g dén 0,50g. Theo mot s6 phuong 4an, lugng glyxin c¢6 mit trong dugc
phim lidu don vi 1a khoang tir 0,03g dén 0,250g. Theo mot s6 phuong 4n, lugng cua

glyxin c6 mat trong dugc phém liéu don vi la khoang tir 0,06g dén 0,125g.

Theo mot sb phuong an, natri Xitrat va axit xitric ¢6 mat trong duoc phém lidu
don vi v6i lugng twong duong véi khoang tir 0,005g dén 0,250g ion xitrat. Theo mot
) phuong 4n, natri xitrat va axit xitric ¢6 mdt trong dugc phém lidu don vi véi lugng

tuong duong véi khoang tir 0,025g dén 0,125g ion xitrat.

Theo mot sd phuong 4n, sang ché d& xuit duoc phédm liéu don vi chta hop
chét c6 cong thic (I-15), chét don, va chit dém trong bdt dong kho nhanh. Theo mot
s6 phuong 4n, dugc pham lidu don vi chira hop chét c6 cong thic (I-15), glyxin, natri

Xitrat, va axit xitric trong bot dong kho6 nhanh.

Theo mét s6 phuong an, hop chét c6 cdng thirc (I-15) c6 mat trong duge phim
lidu don vi v&i luong, trén co so trong lugng phan tir gam, twong duong véi khoang tir
Img dén 10mg hop chét c6 cong thirc (VIII-15). Theo mdt s6 phuong én, hop chét c6
cong thire (I-15) c6 mit trong dugc pham lidu don vi v6i lugng, trén co s¢ trong lugng
phan t& gam, trong duong v6i khoang tr Img dén 5mg hop chit c¢6 cong thuc (VIII-
15). Theo mét sé phuong 4n, hop chit c¢6 cong thic (I-15) c6 mit trong dugc pham
lidu don vi voi lwong, trén co s trong lugng phén tir gam, twong duong voi khoang
1,0mg, khoang 1,5mg, khoang 2,0mg, khoang 2,5mg, khoang 3,5mg, khoang 4,0mg,
khoang 4,5mg, hoic khoang 5,0mg hop chét c6 cong thie (VIII-15). Theo mot sb
phuong an, hop chit c6 cong thic (I-15) c¢6 mit trong duoc phim liéu don vi, véi
lwong, trén co s trong lwgng phén tir gam, twong duong v6i khoang 3,5mg hop chét
¢6 cong thire (VIII-195).

Theo mdt sd phuong 4n, lugng glyxin c6 mit trong dugc phim liéu don vi 14
khoang tir 0,01g dén 0,50g. Theo mot s6 phuong 4n, lugng glyxin c6 mat trong dugc
phidm lidu don vi 12 khoang tir 0,03g dén 0,250g. Theo mot s6 phuong 4n, lugng glyxin

cd mat trong duoc phédm lidu don vi 1a khoang tr 0,06g dén 0,125g.
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Theo mdt s6 phuong 4n, natri xitrat va axit xitric c6 mit trong dugc phém lidu
don vi véi lugng twong duong véi khoang tir 0,005g dén 0,250g xitrat ion. Theo mot
s6 phuong 4n, natri xitrat va axit xitric ¢6 mat trong dugc pham liéu don vi véi lugng

twong duong voi khoang tir 0,025g dén 0,125g xitrat ion.

Theo mot khia canh khac, sang ché dé xuat phuong phép diéu ché hop chat co
cong thire (I) dudi dang bot dong khod nhanh; phwong phap bao gdm cac bude sau:
tron:
hdn hop dung moi nuéc;
hop chét ¢ cong thic (I);
chét don; va
chit dém; dé tao thanh hdn hop; va
lam ddng kho nhanh hdn hop.

Theo mot s& phuong 4an, hop chét c6 cong thire (I) duoc tao ra tai chd tir hop
chét twong tng c6 cong thire (VIII). Do vy, sang ché ciing @& xuét phuong phép didu
ché hop chat c6 cong thic (I) dudi dang bdt dong khd nhanh; phuong phap bao gbdm
cac budc sau:

tron:

hén hgp dung moi nuée;
hop chét c6 cong thire (VIID);
chét don; va

axit alpha-hydroxy carboxylic, hodc mudi cta nod; hodc axit beta-hydroxy
carboxylic, hodc mubi ctia nd; hodc dang lai ctia chung; dé tao thanh hdn hop; va

lam déng khd nhanh hdn hop.

Theo mdt sé phuong an, hon hgp dung mdi nude chira mdt hodc mot s& chat
ddng dung mdi bén canh nuéc. Theo mdt s& phuong 4n, ddng dung mdi c6 thé trén 1an
v6i nude. Theo mot sé phuong 4n khéc, ddng dung moi 1a rugu, bao gdm, nhung
khong chi gi6i han &, etanol, rugu tert-butylic va hdn hop cua chung. Theo mdt sd

phuong &n khéc, dong dung mai 13 ruou tert-butylic.

Theo mot s& phuong 4n, hdn hgp dung moi nude chira khoang 1% thé tich/thé
tich dén 40% thé tich/thd tich rugu. Theo mdt sé phuong 4n khac, hdn hop dung moi
nude chira khoang tir 3% thé tich/thé tich dén 10% thé tich/thé tich rugu. Theo mot sb
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phuong 4n khac, hdn hgp dung moi nude chira khoang tir 3% thé tich/thé tich dén 6%
thé tich/thd tich rugu. Theo mdt s& phuong an khac, dung moi hdn hop chira khoang tur
3% thé tich/thé tich dén 6% thé tich/thé tich rugu tert-butylic. Theo mot s6 phuong 4n
khéc, dung mdi hdn hgp chtra khoang 5% thé tich/thé tich ruou tert-butylic.

Theo mét s6 phurong 4n, sing ché @& xuét phuong phap diu ché hop chét (I-1)
dudi dang bot dong kho nhanh, phuong phép bao gbm cac budc sau:
tron:
nudc;
hop chét (I-1);
glyxin;
natri xitrat; va
axit xitric; dé tao thanh hdn hop; va

lam dong kh6 nhanh hén hop.

Theo mdt sb phwong 4n, séng ché d& xuét phwong phap didu ché hop chét (I-
15) duéi dang bt dong khd nhanh, phuong phép bao gbm cac budc sau:
tron:
nude dung moi hdn hgp chira nude va rugu tert-butylic;
hop chét (VIII-15);
glyxin;
natri xitrat; va
axit xitric; dé tao thanh hdn hop; va

lam dong kho nhanh hdn hop.

Theo mot sé phuong 4an khéc, d6i v6i phuong phap dugc md ta truc tiép &
trén, lrong rugu tert-butylic c6 mat trong hdn hop dung mdi nude 1a khoang tir 3% thé

tich/th8 tich dén 6% thé tich/thé tich.

C6 thé thuc hién qua trinh dong khd nhanh hodc sdy lanh trong thiét bi lam
d6ng kho nhanh hodc sdy lanh thong thudng bét ki. Theo mt sé phwong an, qué trinh
dong kho nhanh bao gdm cac bude: (i) cho hén hop léng duge diéu ché ¢ trén vao va
lam lanh; (i) U; (iii) quy trinh lam lanh thi hai; (iv) lam kho trong chén khong; va (v)
1am kho the cAp. Nhiét do va thdi gian cho mdi budce s& phu thuge vao thiét bi lam

dong kho nhanh hodc séy lanh duoc st dung.
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Theo mot s6 phuong én, bdt dong kho nhanh thu dugc c6 ham luong do am du
nh6 hon khoang 2%. Theo mdt sd phuong 4n khac, bt dong khd nhanh thu duge c6

ham luong d6 4m du nhé hon khoang 1%.

Theo mét khia canh khéc, sang ché @& xuét phuong phap bao ché dugc phim
ctia hop chét c6 cong thic (1) dudi dang lidu dwgc pham long, phuong phap nay bao
gdm buéc hoan nguyén bot dong khd nhanh cua hop chét c6 cong thirc (I) v6i mot
dung mdi nude thich hop cho vige cép thude. Céc dung moi hoan nguyén thich hop
bao gdm, nhung khong chi gidi han & nudce, nude mudi, dung dich dém phosphat nudc
mudi (PBS), va hdn hgp cua ching. Theo mot s6 phuong 4n, dung mdi hoan nguyén 1a
nude, nude dé tiém, nudc mubi, va hdn hop cua chung. Theo mot s6 phuong 4n khac,
dung mdi hoan nguyén 1a nude dé tiém. Sau khi hoan nguyén, dang lidu dugc phim

16ng c6 thé c6 ndng d6 ctia hop chét c6 cong thire (I) nhu duge md ta ¢ day.

Theo mot sb phuong 4n, séng ché @& xuit phuong phép bao ché duoc phim
chtra hop chat (I-1) duéi dang duge phim lidu 16ng, phuong phap nay bao gbém budc
hoan nguyén bot dong khd nhanh cua hop chit (I-1) nhu dugec md ta & day véi mot
dung moi nude thich hgp cho viéc clp thudc. Theo mdt sd phuong én, sang ché dé
xuét phuong phap bao ché duoc phdm cia hop chét (I-1) duéi dang dugc phim lidu
l1ong, phuong phép nay bao gdm budc hoan nguyén bot déng kho nhanh cua hop chét
(I-1) nhu dugc mo ta & day voi nude d8 tiém, hoic nude mudi thuong. Theo mot sb
phuong an, sang ché dé xuit phuwong phap bao ché dugc pham cua hop chat (I-1) duéi
dang duogc phim lidu 16ng, phuong phép nay bao gdm budc hoan nguyén bot dong khod

nhanh ciia hop chat (I-1) nhu duge md ta & day véi nude dé tiem.

Theo mot sb phuong 4n, sdng ché d& xuit phuong phéap bao ché duoc phim
ctia hop chét (I-15) dudi dang dugce phdm liéu 16ng, phuong phép nay bao gbm budc
hoan nguyén bt dong khd nhanh cta hop chét (I-15) nhu dugc mo ta & day vao dung
moi nudc thich hgp cho viée cép thudc. Theo mot s6 phuong 4n, séng ché dé xuét
phuong phap bao ché dugc phim ctia hop chét (I-15) dudi dang duge phim liéu 1éng,
phuong phép nay bao gdm budc hoa tan bot dong khd nhanh cia hop chét (I-15) nhu
duoc md ta & day voi nude dé tiém, hodc nudc mubi thuong. Theo mot ) phuong 4n,
sang ché dé xuit phuong phap bao ché duoc phdm ctia hop chét (I-15) dudi dang duge
phim lidu 1ong, phuong phép nay bao gdm buéc hoan nguyén bdt dong kho nhanh cia

hop chét (I-15) nhu duge md ta & ddy véi nude dé tiém.
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Khi dugce hoan nguyén vao trong dung moi hoa tan, can bing dugc thiét 1ap
gitta hop chét c6 cong thire (I) va axit boronic twong tmg ¢ cdng thirc (VIII). Thong
thuong, diém can bang dat dugc nhanh trong khoang tir 10-15 phut sau khi thém dung
mdi hoa tan. Cac ndéng do twong dbi ciia este boronat va axit boronic tai diém can bang
phu thudc vao do pH cua dung dich, nhiét do, va ty 1¢ hop chét axit alpha-hydroxy

hodc beta- hydroxy véi hop chét axit boronic.

Theo mdt khia canh khéac, sang ché d& xuit dugc phdm 16ng chira hop chét c6
cong thire (1), va céc ta dugce bd sung dwgc mo ta & day. Theo mdt s& phuong 4n, dugc
pham 1éng thich hop dé dung ngoai duong tiéu hoa. Theo mot s phuong 4n khéc,
duoc phdm 18ng thich hop dé ding qua dudng miéng.

Theo cac phuong an nay, dugc phim 16ng bao gbm hop chét c6 cong thire (1),

chit dém, va tuy ¥ chit cai bién do trwong.

Theo mét sé phuong an, ty 1& chit dém véi hop chit ¢6 cong thire (1) 12
khoang tir 50:1 dén 10:1. Theo mdt sb phuong 4n khac, ty 18 chit dém véi hop chét co
cong thire (I) 1a khoang tir 30:1 dén 10:1. Theo mot s phuong an khéc, ty 16 chit dém
v6i hop chét c6 cong thirc (I) 1a khoang 20:1.

Theo mdt s6 phuong 4n, chét dém c6 mit véi ndng do khoang tir 45mM dén
65mM. Theo mot s6 phuong an khac, chét dém c6 mat v6i ndng dd khoang tir 50mM
dén 60mM.

Céc chét dém thich hop bao gdm natri xitrat, axit xitric, va hdn hop cta ching.

Theo mét s6 phuong an, chat dém 1a natri xitrat, va axit xitric.

Céac chit cai bién do truong thich hop bao gdm, nhung khodng chi gidi han &,
axit amin nhu arginin, histidin, va glyxin; cac mudi nhu natri clorua, kali clorua, natri
xitrat, propylen glycol; va hdn hop clia chung. Theo mot sd phuong 4n, chét ci bién
dd truong 13 propylen glycol. Theo mot s6 phuong 4n khac, chét cai bién do truong 12
natri clorua.

Khi duoc hoa tan vao hdn hgp dung mdi nudce, cin bing duoc thiét lap gitra
hop chét c6 cong thirc (I) va axit boronic tuong tng c6 cong thire (VIII). Do vay, co
thé st dung hop chét c6 cong thirc (I) hogc hop chit co cong thire (VIII) dé bao ché
duoc phidm 16ng. Thong thudng, cin bang dat dugce nhanh trong khoang tir 10-15 phut
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sau khi thém hdn hop dung mdi nuge. Cac ndng do twong dbi clia este boronat va axit
boronic tai diém cén béng phu thudc vao dd pH cta dung dich, nhiét do, va ty 1€ hop
chét axit alpha-hydroxy hodc beta-hydroxy véi hop chit axit boronic. Theo mot sb
phuong é4n, axit alpha-hydroxy hodc beta-hydroxy du co thé dong vai trd 1am chét 6n
dinh, chuyén dich can bing vé& phia este boronat. Theo mot s6 phuong 4n, chét cai bién

d6 trwong ciing c6 thé déng vai tro lam chit 1am n dinh.
Theo mdt sé phuong 4n, dugc phim long tiry ¥ con bao gbm chat bao quan.

Theo mdt sé phuong an, duge pham 16ng bao gdm hop chit c6 cong thic (),

chit dém, va tuy y chét cai bién d6 truong; trong do:
axit alpha-hydroxy carboxylic hodc axit beta-hydroxy carboxylic la axit
xitric;
A bing 0;
R? 1a isobutyl;
R®! 13 hydro, Ci.6 béo, -(CH2)m-CHz-R®, hodc -(CHz)m-CH(R*)-OR;
P 1a R®-C(O)-;
Re¢1a -RP;
m béng 0 hodc 1;
chit dém 13 natri xitrat va axit xitric; va
chét cai bién do truong, néu ¢6 12 natri clorua.

Theo mdt s6 phuong an, duge phém léng bao gbm hop chét c¢6 cong thire (),

chit dém, va tiry ¥ chit cai bién dd truong; trong do:

hop chét c6 cong thire (I) dai dién bang céc hop chat (I-1), (I-15) hogc (I-
18);

chat dém 14 natri xitrat va axit xitric; va
chat cai bién d6 truong, né€u co, 1a natri clorua.

Theo mot s6 phuong 4n, trong d6 axit alpha-hydroxy carboxylic hodc axit
beta-hydroxy carboxylic 1a axit xitric, dugc pham 16ng cta hop chét ¢6 cong thirc (I)

chtra hop chét c6 cdng thire (I), nude, axit xitric, natri xitrat, va natri clorua. Theo mot
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s6 phuong 4n khic, trong d6 axit alpha-hydroxy carboxylic hodc axit beta-hydroxy
carboxylic 1a axit xitric, dugc phim 1éng bao gdm hop chét ¢6 cong thic (1), nude,
axit xitric, va glycol propylen. Theo mdt s6 phuong 4n khac, dugc phém 16ng bao gém
hop chit c6 cong thire (1), trong d6 hop chét c¢6 cong thire (I) 1a hop chét (I-1), nuée,

axit xitric, natri xitrat va natri clorua.

Theo céc phuong 4n nhu viy, trong d6 axit alpha-hydroxy carboxylic hodc
axit beta-hydroxy carboxylic 1a axit xitric, dang lidu dugc phdm 1éng cia hop chét ¢6
cong thie (I) c6 do pH tir khoang 3 dén 7. Theo mdt s& phuong 4n, d6 pH khoang tir
4,9 dén 6,7. Theo mot sb phuong 4n khéc, do pH 1a khoang tir 5,5 dén 6,5.

Theo mét sé phuong 4n, trong d6 axit alpha-hydroxy carboxylic hodc axit
beta-hydroxy carboxylic 1a axit xitric, dugc phim 16ng ctia hop chét c6 cong thire (1)
dugc didu ché tai chd tir dung dich t& duge gbc va hop chét c¢6 cong thirc (VIII). Theo
mot sé phuong an, dung dich ta duogc géc bao gém nudce, axit xitric, natri xitrat va
propylen glycol. Trong nhitng phuong 4n nhu vay, co thé tiép tuc pha lodng dung dich
thu duoc bang dung dich ta duge gbc hodc bang dung dich natri clorua dé tao ra dugc

pham 16ng ctia hop chét ¢6 cong thic (I) c6 ndng do mong mudn.

Theo mot khia canh khéc sang ché dé cap dén duoc phdm 16ng liéu don vi,
chira hop chit c6 cong thire (1), chit dém, va tiy y chit cai bién d6 truong. Theo mot
s6 phuong 4n, dugc pham long lidu don vi chtra hop chét c6 cong thire (1), chét dém,
va tity v, chét cai bién do truong, trong d6 hop chét ¢6 cong thire (I) 1a hop chét (I-1).
Theo mdt s6 phuong 4n, hop chét c6 cong thirc (I) c6 trong duge phim 10ng liéu don
vi voi ndng d6 twong duong véi khoang tir 0,5mg/ml dén 3mg/ml caa hop chit c6
céng thue (VII). Theo mot s phuong 4n khac, hop chét c¢6 cong thic (I) c6 trong
dugc phdm 16ng lidu don vi v6i ndng d6 twong duong véi khoang 1mg/ml cia hop
chét ¢6 cong thire (VIII). Theo mot sd phuong 4n khéc, trong d6 hop chét ¢6 cong thirc
(I) 13 hop chét (I-1), hop chét (I-1) ¢6 trong dugc phim long lidu don vi véi nong do
khoang tir 0,5mg/ml dén 3mg/ml cta hop chit ¢6 cong thirc (VIII-1). Theo mot s&
phuong én khac, trong d6 hop chét ¢6 cong thie (1) 1a hop chat (I-1), hop chat (I-1) ¢6
trong dugc phim 1ong liéu don vi véi ndng d6 trong dwong véi khoang 1mg/ml cia
hop chét c6 cong thie (VIII-1). Theo mdt sd phuong 4n khac, trong d6 hop chét c6
cong thire (I) 1a hop chéat (I-15), hop chit (I-15) ¢6 trong duoc phim long lidu don vi
v6i ndng d6 twong duong véi khoang 1mg/ml cua hop chét ¢6 cong thire (VIII-15).

-65-



30792

Theo mdt sd phuong 4n, natri xitrat va axit xitric co trong dugc phdm l6ng lidu
don vi v6i lugng twong duong v6i khoang tir 0,005g dén 0,250g ion xitrat. Theo mot
s phuong 4n lugng natri xitrat va axit Xitric c6 trong dugc phdm 16ng lidu don vi

twong duong voi khodng tir 0,025g dén 0,125g ion xitrat.

Theo mot sb phuong 4n, natri clorua c6 trong dugc phdm 16ng lidu don vi véi
lwgng nam trong khodng tir 0,0045¢g dén 0,09g. Theo mot s6 phuong 4n, natri clorua
¢6 trong duge phim 1éng lidu don vi v6i lwong ndm trong khoang tix 0,01g dén 0,04g.

Theo mét sé phuong 4n, dugc phdm liéu don vi dang 16ng dugc bdo quan
dong lanh trude khi st dung.

Theo mét khia canh khic sang ché dé xuit phuong phap didu ché hop chét co
cong thuc (I), lam duoc phim 1ong liéu don vi; phuong phap gbm céc budc sau:

hoa tan chit dém trong dung mdi nudc;

hoa tan hop chat c6 cong thire (1), hodc dang tinh thé cua no, trong hdn hop
thu dugc tr bude (h-1);

hoa tan chét cai bién dd trwong trong hdn hop thu dugc tir bude (h-2);

thém tiép dung modi nuée dén thé tich cin thiét; va

nap hdn hop thu dugc tir bude (h-4) vao lo thuy tinh nho.

Theo mdt s6 phuong 4n, céc lo thiy tinh nhé duge dong nép sau budc (h-5).
Theo mot s6 phuong an khac, nito dugc suc qua hdn hop trude bude (h-5). Theo mot
s6 phuong an khéc, sau bude (h-5), thudc 1éng trong 1o ¢6 thé duoc trang véi nito
trude khi dong nip.

Theo mét sé phwong an, hop chét c6 cong thire (I) dugc tao ra tai chd tir hop
chét c¢6 cong thirc (VIII). Theo cac phuong an nay, trong bude (h-2), hop chét c6 cong
thirc (VIII), hodc dang tinh thé cia nd, dugc thém vao hdn hop. Theo mot sb phuong
4n, axit alpha-hydroxy hoic axit beta-hydroxy duoc thém vao trong bude (h-2). Theo
mot s6 phuong 4n khac, axit alpha-hydroxy hodc axit beta-hydroxy c6 trong budc (h-
1) véi vai tro 1a chét dém.

Tt hon néu dugc phdm cta sang ché duge bao ché dé cép cho bénh nhan miéc

phai, hodc c6 nguy co méc phai hoic ti phat bénh rdi loan do proteasom gian tiép gay
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ra. Thuit ngit "bénh nhan", nhu dugc st dung & day, chi dong vat, tdt hon 1a dong vat
¢ v, va tt hon nita 1a nguoi. Cac duge phim duoc wu tién cua sang ché 1a cac duge
pham dugc bao ché @ cip qua dudng miéng, trong tinh mach, hodc dudi da. Tuy
nhién, dang bat ky lidu luong trong s cic dang lidu luong trén ddy chta lwgng hiru
hiéu c6 tac dung tri li¢u ctia hop chét cta sang ché nim trong pham vi cua céc thu
nghiém thuong nhat va do do, cling ndm trong pham vi cua sang ché nay. Theo mot sd
phuong an, dugc pham ctia sang ché ¢6 thé con bao gdm chét tri liéu khéc. Theo mot
) phuong an, chét tri liéu khac 1a cac chét thudng dugc cAp cho nhitng nguoi bénh bi

bénh hoic tinh trang bénh dang dugc didu tri.

Thuét ngit "lugng hitu hiéu c6 tac dung tri li¢u" c6 nghia 1a mot luong du dé
gy ra sy giam hoat tinh proteasom co thé phat hién dugc hodc giam mirc do nghiém
trong cta rdi loan do proteasom gian tiép gdy ra. Lugng chét e ché proteasom can
thiét s& phu thudc vao hiéu lyc cta chét (rc ché dbi vai timg loai t€ bao va khoang thoi
gian can d8 didu tri ri loan. Ciing can phai hiéu rang liéu lugng va ché d6 didu tri cu
thé cho bénh nhén bét ki s& phu thudc vao nhiéu yéu t, bao gém hoat tinh cda hop
chét cu thé duoc st dung, tudi, thé trong, sttc khoe chung, gidi tinh, va ché @6 an cua
bénh nhén, thoi gian didu tri, téc do bai tiét, viéc két hop thude, danh gié cia bc sy
diéu tri va mtrc d6 nghiém trong cuia bénh cu thé dang duogc didu tri. Luong chét tri
liéu bd sung c6 trong hdn hop cia sang ché thuong s& khong vugt qué lugng thuong
dugc clp trong hdn hgp chi chira chét tri liéu nhu 1a hoat chét duy nhét. Tét hon, néu
lwong chét tri liéu bd sung nim trong khoang tir 50% dén 100% luong thuong c6 mat

trong hdn hgp chi chira chit tri liéu nhu 12 hoat chat duy nhét.

Theo mdt khia canh khéc, sang ché mo t& phuong phép diéu tri bénh nhan mic
phai, hodc c6 nguy co méc phai hodc tai phat bénh rdi loan do proteasom gian tiép gay
ra. Nhu duoc st dung & day, thuét ngix "rbi loan do proteasom gidn tiép gay ra" bao
gém r6i loan, bénh hoic tinh trang bénh bat ki do sy ting biéu hién hoic ting hoat tinh
proteasom gdy ra hodc déc trung bdi sy tang biéu hién hoic ting hoat tinh proteasom,
hodc doi hdi hoat tinh proteasom. Thuat ngit "rbi loan do proteasom gian tiép gy ra"
cling bao gé)m rdi loan, bénh hoic tinh trang bénh bét ky ma trong d6 viéc uc ché hoat

tinh proteasom la c¢ loi.
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Vi du, cac hop chét va dugc pham cla séng ché 13 hitu ich trong viéc diéu tri
céc rdi loan do céc protein gidn tiép gdy ra (vi du, NFxB, p27Xip, p21WAFCIP1 '553) va
duoc diéu hoa béi hoat tinh proteasom. Céc ri loan c6 lién quan bao gdm céc rdi loan
lién quan dén viém (vi dy, viém khép dang thap, bénh viém rudt, bénh suyén, bénh
nghén phdi man tinh (COPD), bénh viém xwong khép, bénh vé& da (vi du, bénh vé da
cuc bo, bénh vy nén)), rdi loan ting sinh mach (vi dy, bénh xo vita dong mach, chiing
tai phat hep (van tim)), cic rdi loan ting sinh mét (vi dy, bénh vong mac tiéu duong),
r6i loan ting sinh lanh (vi dy, u mach mau), cac bénh tu mién (vi dy, bénh da xo cung,
thai mo va co quan), cling nhu cac bénh viém lién quan dén nhidm khuén (vi du, dép
ung mién dich), rdi loan thoai hoa than kinh (vi du, bénh Alzheimer, bénh Parkinson,
bénh lién quan dén té bao than kinh van dong, dau than kinh, cac réi loan lp lai bd ba,
u té bao hinh sao, va thoi hoa than kinh do tic dong cua bénh gan gdy ra vi rugu), t6n
thwong vi thiéu mau cuc bd (vi du, dot quy), va bg¢nh suy mon (vi du, cac protein van
dong co bi hong kém theo nhiing trang thai sinh 1i hoc va bénh hoc khéc nhau, (vi dy,
tdn thuong than kinh, khong #n, s6t, nhidm axit, nhiém HIV, dau dén do ung thu, va

mot s6 bénh ndi tiet).

Céc hop chét va dugc phdm cua séng ché 1a dic biét c6 ich trong viéc diéu tri
ung thu. Nhu dugce st dung ¢ déy, thuat nglt "ung thu" chi sy rdi loan té bao duge dic
trung boi sy tdng sinh té bao khong kiém soat duoc hodc khong diéu hoa dugc, 7 su
giam kha nang biét hoa té bao, kha ning xdm chiém cdc mo xung quanh mdt cach
khong thich hop, va bdi /hodc kha nang phat trién mai lac chd (& céc vi tri khac).
Thuit ngit "ung thu" bao gbm, nhung khong chi gi6i han ¢, khdi u rdn va khdi u mang
mau. Thuit ngit "ung thu" cling bao gém cic bénh vé da, cac mo, ndi tang, xuwong, sun,

mau, va mach mau. Thudt ngit "ung thu" con bao gom ca ung thu so cap va di can.

Céac vi du khong gidi han pham vi sang ché v& khéi u rin c6 thé didu tri bang
cac chét tc ché proteasom hogc cac duge pham dugc bdc 10 & ddy bao gbdm ung thu
tuy; ung thu bang quang; ung thu tryc trang; ung thu v, bao gbdm ca ung thu va di
can; ung thu tuyén tién liét, bao gém ung thu tuyén tién liét phu thudc va khong phu
thudc vao androgen (kich thich td nam); ung thu than, bao gém, vi du, ung thu di cdn
t€ bao than; ung thu gan; ung thu phéi, bao gE‘)m, vi dy, ung thu phéi té bao khong nho
(NSCLC), ung thu biéu mo nhénh cudng phéi (BAC), va ung thu bidu mé tuyén vom

ctia phdi; ung thu budng trimg, bao gdm, vi dy, ung thu bidu mo tién trién va ung thu
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mang bung; ung thu c¢b; ung thu da day; ung thu thyc quan; ung thu diu va cb, bao
gém, vi du, ung thu biéu mé hinh vay & dau va cb; u hic sic to; ung thu than kinh ndi
tiét, bao g&”)m khdi u thin kinh néi tiét di cin; u ndo, bao gém, vi dy, u than kinh dém,
u thin kinh dém it nhanh thé kém biét hoa, u nguyén bao x6p da hinh ctia nguoi 16n,
va u té bao hinh sao thé kém biét héa ctia ngudi 16n; ung thu xwong; va sacom mo

mém.

Céc vi du khong gidi han pham vi sdng ché v& cac bénh lién quan dén mau 4c
tinh ¢6 thé didu tri bing cac chét e ché proteasom hodc cac dugc phém dugc boc 10 ¢
day bao gdm bénh bach cdu tiy bao cép tinh (AML); bénh bach cdu tiy bao man tinh
(CML), bao gdbm CML va CML véi ky nguyén bao tién trién nhanh (CML-BP); bénh
bach cAu nguyén bao limphd cap tinh (ALL); mén tinh bénh bach ciu limphd (CLL);
bénh Hodgkin's (HD); u bach huyét khong phai dang Hodgkin (NHL), bao gbm u nang
bach huyét va u bach huyét té bao v6 ndo; u bach huyét Té bao B; u bach huyét Té bao
T; u da tuy (MM); bénh macroglobulin huyét Waldenstrom; hdi chung loan san tiy
(MDS), bao gdm thiéu mau dai ding (RA), thiéu mau dai ding vé6i tang t& bao sit
vong (RARS), thidu méau dai ding véi ting qud mic nguyén bao (RAEB), va thiéu
mau dai ding véi ting qua mic nguyén bao trong qua trinh bién nap (RAEB-T); va

hoi chiing tang sinh té bao tiy.

Theo mdt s6 phuong 4n, hop chét hodic duoc phdm clia sing ché dugc str dung
dé diéu tri bénh nhan cé hodc c6 nguy co mic phai ho#c tai phat mdt trong cac bénh

ung thu trong nhém gbm u da tuy va u bach huyét té bao vé nio.

Theo mdt s6 phuong 4n, chét &re ché proteasom hodc dugce phim cla sang ché
duoc clp két hop véi chét tri lidu khac. Chat tri liéu khdc ndy cfing c6 thé e ché
proteasom, hodc co thé hoat dong theo co ché khéc. Theo mot sd phwong 4n, chét tri
liéu khac 1a mdt trong cac chét thuong duoc cép cho nhitng ngudi bénh bi bénh hodc
tinh trang bénh dang duoc didu tri. Chat e ché proteasom cua sang ché c6 thé duge
clp véi chét trj liéu khac trong ciing mot lidu hodc trong liéu riéng biét. Khi duge cép
trong lidu riéng biét, chét tri liéu khéc c6 thé dugc cip trude khi, ddng thoi, hodc sau

khi cap chét e ché proteasom cuia sdng che.

Theo mot s& phwong 4n, chét tic ché proteasom c¢6 cong thue (1), hodc dugce

phdm ctia hop chat c6 cong thirc (1) duge cép két hop véi chit chéng ung thu. Nhu

-69-



30792

duogc stir dung & day, thuat ngi "chit chéng ung thu" chi chét bét ki dugc cip cho dbi

twong bi ung thu nhim muc dich diéu tri ung thu.

Céc vi du khong gi6i han pham vi sang ché vé céc chat tri liéu phé hiy ADN
bao gdm céc chét wc ché dong phan dia hinh (topoisomerase) I (vi duy, irinotexan,
topotexan, camptothexin va cac chét tvong tu hodc cac chét chuyén ho4 ctia chung, va
doxorubixin); cac chit ac ché topoisomerase II (vi du, etoposit, teniposit, va
daunorubixin); chét alkyl hod (vi dy, melphalan, clorambuxil, busulfan, thiotepa,
ifosfamit, carmustin, lomusin, semustin, streptozocin, decarbazin, metotrexat,
mitomyxin C, va xyclophosphamit); cac chit xen gitta ADN (vi dy, xisplatin,
oxaliplatin, va carboplatin); céc chit xen giita ADN va chét tao gbc ty do nhu
bleomyxin; va cac chit mé phong nucleosit (vi du, S-fluoraxil, capexitibtin,
gemxitabin, fludarabin, xytarabin, mercaptopurin, thioguantin, pentostatin, va

hydroxyurea).

Céc chét tri liéu phé v& su sao chép té bao bao gém: paclitaxel, doxetaxel, va
cac chit tuong tu; vincristin, vinblastin, va cac chét c6 lién quan twong ty; thalidomit,
lenalidomit, va cac chét ¢6 lién quan twong ty (vi du, CC-5013 va CC-4047); céc chat
trc ché protein tyrosinkinaza (vi du, imatinib mesylat va geﬁtihib); cac chét e ché
proteasom (vi dy, bortezomib); cac chét trc ché NF-kB, bao gém cac chét e ché kB
kinaza; cac khang thé lién két véi cac protein dugce biéu hién qua mic trong ung thu va
nhd d6 lam giam mtrc do sao chép té bao (vi duy, trastuzumab, rituximab, cetuximab,
va bevaxizumab); va cac chét trc ché khac cua céc protein hodc cac enzym duogc biét
c6 kha nédng duoc didu hoa tang, dugc biu hién qua mirc hodc dugc hoat héa trong

ung thu, ma viéc Gre ché ching s& diu hoa giam qua trinh sao chép té bao.

Cac vi du didu ché va thir nghiém dudi ddy dugc néu ra d€ hiéu sang ché mot
cach day du hon. Céc vi dy minh hoa cach diéu ché hoic cach thi nghiém cac hop chat

cu thé, va khong dugc hiéu 14 s& gi6i han pham vi clia sang ché theo bit ky cach nao.
Vi du thwe hién siang ché
Céc ky hiéu viét tit

DCM metylen clorua
DIPEA N,N’-diisopropyletyl amin
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DMF N,N’-dimetylformamit

EDCI N-(3-dimetylaminopropyl)-N’-etylcarbodiimit hydroclorua

EtOAc etyl axetat

h gio

HPLC séc ki 16ng hiéu ning cao

MIBK metyl isobutyl keton

PES polyetesulfon

TBTU O-benzotriazol-1-yl-N,N,N’,N’-tetrametyluroni
tetrafloborat

TFA axit trifloaxetic

THF tetrahydrofuran

HOBt 1-hydroxybenztriazol

LCMS sic ki 16ng khéi phd

min phut

Céac phuong phép chung

IH NMR: Ghi ph6 & nhiét d trong phong trén may quang phd JOEL ECX-
400 NMR van hanh & 400MHz cho '"H NMR. FID thu dugc duge chuyén vao may tinh
c4 nhan va xi li bing phan mém NUTS NMR cua cong ty Acorn NMR. Do chuyén
dich héa hoc dugc tham chiéu véi dung mdéi DMSO, 2,50ppm. Chuén bi dung mdi
tréng bang cach thém ~0,75mL DMSO-d6 vao bng do NMR. Sau khi ghi phé 'H phd

trén dung mdi trang, thém mau vao va hoa tan mau hoan toan.

Phép phén tich phd khdi: Cac nghién ctru phd khéi dugc chay trén may khéi
phd bay ion Thermo-Finigan LCQ Deca-XP. St dung ngudn phun dién ion véi ca hai
ché do duong va am véi dién thé cao 1a 5kV, tbc @0 dong khi bao 1a 35arb, nhiét do
mao quén 1a 275°C, thé ctia mao quan 1a 9V va thiu kinh éng duoc dit & 35V. Hoa tan
chét phan tich trong axetonitril dé tao thanh dung dich 0,5mg/ml. St dung hé Agilent
1100 HPLC cho phép phéan tich sic ki 1ong- khéi phé. Téc d6 bom dong 1a 1,0
ml/phit. 10ul mau dung dich dugc bom tir bd 14y mAu tu dong vao 6ng-T. Khoang 2%
dung dich tir 5ng-T dugc dua vao khéi phd ké.

Nhidu xa tia X mau Bot (XRPD): Ghi phé nhiéu xa tia X mau bot trén:

i) M4y do nhiéu xa Bruker AXS D8Advance. Ghi dif liéu trong khoang goc 26
tir 2,9° d&n 29,6° sit dung ché do quét lién tuc véi kich thude bude 1a 0,05° 26 va thoi
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gian ctia mdi budc 1a 2 gify. Chay mau tai cdc diéu kién moi trudng va chuan bi miu

dué6i dang dia phing sir dung bot vira didu ché, khong cin nghién; hoic

ii) may do nhiéu xa PANalytical X Pert Pro. Phén tich mdi mau sir dung birc
xa Cu phong xa tao thanh tu ngudn d3 diéu tiéu tinh xa Optix (Optix long fine-focus
source). St dung guong da 16p hinh elip dé hoi tu bire xa tia X CuK o cia ngudn qua
mau va dén bd do. Mau duoc kep gitta cac 16p phim day 3-micromet, dugc phén tich
v6i chu hinh truyén qua, va duge quay dé t6i vu sy dinh huéng. St dung mot bd phan
chan dong dé lam gidm dén muec tbi thiéu nén tao boi su tan xa khong khi. Khong st
dung Heli va bo phén chdng tan xa. St dung khe Soller cho chum tia dén va chum
nhidu xa d& lam giam dén muc tbi thiéu su phéan li quanh truc. Phd nhidu xa dugc ghi
v&i bd phan quét vi tri - lam giam dén murc toi thiéu sy phéan 1i quanh tryc. Ghi nhiéu
xa v6i bd do nhay vi tri quét (X’ Celerator) dét tai vi tri cach mau 240 mm. Truédc khi
phan tich, phan tich mau silicon (NIST vat liéu chuén so sanh 640c (standard reference

material 640c) dé xac dinh vi tri cta pic silicon 111.
Nhiét luong quét vi sai (DSC): di liéu nhiét lugng quét vi sai duge ghi trén may:

i) May nhiét lugng quét vi sai TA Instruments Q100 dwoc 1dp kém véi thiét b
léy mau tu dong 50 vi tri. St dung Indi dé hiéu chudn nang lugng va nhiét dd. Mau
duge gia nhiét véi toe do 10°C/phit tir 25°C dén 300°C. Thoéi mot dong nito qua véi
tdc d6 50mL/phut qua miu trong sudt qué trinh quét. Co thé phan tich khoang tir Img
dén 3mg mAu. Toan bd miu duge dit trong mot chdo nhom bit kin, c6 duc 15 nho dé

lam gidm ap sudt gdy nén béi dung mdi bay hoi; hodc

ii) May nhiét lugng quét vi sai TA Instruments 2920. Mau dugc dit trong chao
nhdm DSC va ghi lai chinh x4c trong lugng. Day nép chdo hd lai va sau do udn lai. pé
budng mau can bang tai 25°C, va nung néng dudi dong nito véi tbc dd 10°C/phut. St

dung Indi kim loai lam chit hiéu chuén.

Phan tich nhiét trong luong: Dit liéu phén tich nhiét trong luong (TGA) duge
ghi trén méy phan tich nhiét trong luong TA Instruments Q500, dugc hiéu chuén véi
Niken/Alumel chay véi tde d quét 1a 10°C/phit. Thdi dong nito véi toe do duy tri la
60mL/phit qua mau trong sudt qué trinh do. Thong thuong nap khoang tir Smg dén

15mg mau vao chén Platin da cén trir bi trude.
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Vi du 1: Téng hop axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)
axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic (I-1)

X
']
CF;COOH. HoN B~y

cl 0 HZN/\n’OH cl o 2
0 OH \|/
Cl —_— H/\'r —
NaOH 0 TBTU
cl cl

H : —_— H : _—

0 X 0
Y metanol \r
Cl cl

o4 9\- ¢l o w91 Axit xitric
Ne Bos INHCI N_B
Ny ™o YT

Budc 1: Axit 2,5-[(diclobenzoyl)amino]axetic

Thém timg giot dung dich cua 2,5-diclobenzoyl clorua (10g, 48mmol) trong
THF (15mL) vao hdn hop chira NaOH (12g, 300mmol) va glyxin (18g, 239mmol)
trong nuée (120mL) trong 45 phit va giit nhiét do trong dung dich dudi khoang 25°C.
Sau 1 gio, hdn hop dugc axit hoa bang HCI 2,0M (125mL) va giit nhiét do trong dung
dich duéi khoang 5°C. Thu két tia tao thanh bang cach loc chan khong. Sau d6 két
tinh lai san phdm thd tir nuéc dé tao thanh axit 2,5-[(diclobenzoyl)amino]axetic & dang
tinh thé rin, mau tréng. (6,1g, 52%). mp 173,3°C. 'H NMR (300MHz, DMSO-ds, 5):
12,72 (bs, 1H), 8,89 (t, ] = 6,0 Hz, 1H), 7,54 (m, 2H), 7,48 (m, 1H), 3,93 (d, J = 6,0
Hz). 3C NMR (75MHz, DMSO-ds, 8): 41,6, 1293, 129,6, 131,4, 132,2, 138,2, 171,4,
165,9. MS (m/z): [M+H] tinh cho CoHsCLLNOs, 1a 248,0; gia tri tim théy 2438,0;
[M+Na] tinh cho CoH7CI,NNaOs, 270,0; tim thay: 270,2.

Cling c6 thé diéu ché axit 2,5-[(diclobenzoyl)amino]axetic theo quy trinh sau:
Thém dung dich NaOH 2,0M (130mL) vao hén hgp chira glyxin (21,5g, 286mmol)
trong nude (437mL) va 1am ngudi dung dich thu dugc dén 0°C. Thém ting giot dung
dich chira 2,5-diclobenzoyl clorua (50,0g, 239mmol) trong THF (75mL) véi tdc dd sao
cho nhiét do trong dung dich duoc duy tri & 0 + 1°C. Trong qua trinh thém dung dich,
gitt d6 pH & 11,0 = 0,2 sir dung thiét bi didu khién pH dugc chudn do bang NaOH
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2,0M. Sau khi da thém xong, khuéy hdn hop tai nhiét do 0 + 1°C thém 2 gio nita. Sau
d6 axit hoa hdn hop bang HCI 2,0M (176mL) t6i khi dd pH cta dung dich 14 2,5. Thu
két tia tao thanh bang cach loc, rita véi nudce lanh (125mL), va 1am kho két tia & 45°C
trong 10 chan khong dé tao thanh axit 2,5-[(diclobenzoyl)amino] axetic ¢ dang chit rin

mau tring (57,6g, 97,3%).

Buéc 2: 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(3a8S,4S,6S,7aR)-3a,5,5-trimetylhexahydro-

4 6-metano-1,3,2-benzodioxaborol-2-yl]butyl }amino)-2-oxoetyl[benzamit

Thém (1R)-3-metyl-1-[(3aS,4S,6S,7aR)-3a,5,5-trimetylhexahydro-4,6-
metano-1,3,2-benodioxaborol-2-yl]butan-1-amine TFA (9,35g, 24,7mmol) vao dung
dich cua axit 2,5-[(diclobenzoyl)amino]axetic (6,10g, 24,6mmol) va TBTU (8,34g,
26,0mmol) trong DMF (40mL) vé6i nhiét d¢ trong dung dich dudi khoang 5°C. Sau do
thém timg giot DIPEA (13mL, 75mmol) trong khoing 2 gio, va gilt nhiét do trong
dung dich duéi khoang 5°C. Sau 40 phut, pha loang hdn hop véi EtOAc (90mL), rira
bing NaCl 5% (150mL), hai 1dn véi NaCl 10% (2 x 40mL), mét lan bang K2CO32%
(1 x 40mL), mot l4an bang H3POs 1% (1 x 40mL), va mot 14n bing NaCl 10% (1 x
40mL). C6 16p hitu co thu duge téi khi tao thanh dau dic, pha loang b%mg heptan
(40mL) va cho bay hoi dé tao thanh 2,5-diclo-N-[2-({(1R)-3-metyl-1-
[(3a8,48,68,7aR)-3a,5,5-trimetylhexahydro-4,6-metano-1,3 ,2-benzodioxaborol-2-
yl]butyl}amino)-2-oxoetyl]benzamit & dang chit rén mau tring, chat ran nay dugc st

dung trong budc tiép theo ma khong cAn tinh ché.

Budc 3: N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-diyl]imino(2-
oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit)

Thém HCI IN (30mL, 30mmol) va axit (2-metylpropyl)boronic (6,5g,
64mmol) vao dung dich chira 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(3aS,4S,6S,7aR)-
3a,5,5-trimetylhexahydro-4,6-metano-1,3,2-benzodioxaborol-2-yl]butyl } amino)-2-
oxoetyl]benzamit (12,2g, 24,6mmol) trong metanol/hexan (1:1) (250mL). Khudy hén
hop phan tmg qua dém. Cac pha s& tach 16p va rira 16p metanol hai 14n bang heptan (2
X 55mL). C6 16p hitu co thu dugce vé khoang 10mL va cho phan bb gitta NaOH 2,0M
(30mL) va DCM (25mL). Rua 16p DCM bang NaOH 2,0M (5mL). Gp cac 16p nude
kiém lai, rra hai 13n bdng DCM (2 x 25mL) va axit héa bang HCI 1M (60mL). Pha
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loging hdn hop thu dugc bang DCM (40mL), tach cac 16p, va rira 16p nudce thu duge ba
14n bing DCM (3 x 10mL). Gp céc phan chiét DCM lai, 1am kho trén MgSO4 (25 g)
va lam bay hoi t6i khi tao thanh dau dic. San phdm duge két tha bing heptan (50mL)
va dugc thu lai b%mg cach loc dé tao ra N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-
metylbutan-1,1-diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) & dang chét
rén mau tring (6,6g, 74%). "H NMR (300MHz, DMSO-ds, 8): 8,93 (t, J = 6,0 Hz, 1H),
8,68 (bs, 1H), 7,63 (m, 1H), 7,52 (m, 2H), 4,00 (d, ] = 6,0 Hz, 2H), 2,62 (m, 1H), 1,59
(m, 1H), 1,33 (m, 1H), 1,24 (m, 1H), 0,81 (d, J = 5,9 Hz, 6H). BC NMR (125MHz,
DMSO-ds, 8): 23,2, 25,8, 40,1, 40,7, 43,0, 129,0, 130,0, 131,0, 137.5, 165,0, 172,5.
MS (m/z) trong CH;CN: [M+H] tinh cho C42H352B3Cl6N6Oo, 1027,2; tim théy, 1027,3;
[M+Na] tinh cho C42Hs1B3CléNgNaOy, 1049,2; tim théy 1049,5.

Budce 4: Axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-
metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic (I-1)

Dang 1: Thém N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (5,00g, 4,87mmol) dudi dang
chét rén vao dung dich cla axit xitric (2,75g, 14,3mmol) trong EtOAc (85mL) véi
nhiét do trong dung dich 1a khoang 74°C. Lam ngudi dung dich tu do dén khi nhiét do
trong dung dich 1a khodng 25°C va khudy hdn hop qua dém. Thu két tia tao thanh
bang cach loc aé tao ra axit 2,2'-{2-[(1R)-1-({[(2,5-
diclobenzoyl)amino]axetyl}amino)-3-metylbutyl]-5-oxo-1,3 ,2-dioxaborolan-4,4-
diyl}diaxetic Dang 1 & dang tinh thé rén (6,65g, 88%). "H NMR (500MHz, DMSO-ds,
§ 110°C): 10,08 (s, 1H), 8,69 (s, 1H), 7,61 (s, 1H), 7,52 (d, I = 1,3 Hz, 2H), 4,26 (d,J
= 5,5 Hz, 2H), 2,70 (q, J = 14,5 Hz, 4H), 2,70 (bs, 1H), 1,72 (sept, J — 6,5 Hz, 1H),
1,42 (ddd, J = 5,2 Hz, ] = 8,6 Hz, J = 13,9 Hz, 1H), 1,28 (ddd, J = 5,3, J=94Hz J=
14,3 Hz, 1H), 0,91 (dd, J = 3,3 Hz, ] = 6,6 Hz, 6H). MS (m/z) trong CH;CN: [M+Na]
tinh cho C20H23BCl12N2NaOy, 539,1; tim thay, 539,1.

Dit liéu XRPD cta I-1 Dang 1 dugc thé hién trén Fig. 1 va trong Bang 1.
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Bang 1: Dit liéu XRPD ctia I-1 Dang 1

Goc 20 | Cuong dd %
6,441 100
8,304 29,5
10,35 19
11,619 5,1
12,695 13,6
15,077 28,2
16,352 28,7
17,504 16,3
18,231 6
19,086 21,4
20,405 11,7

21,231 7,6

21,916 7,6

25,371 15,2

27,588 6,2

Két qua nhiét lugng quét vi sai cta I-1 Dang 1 duge thé hién trén Fig. 2. Gian
dd dugc dic trung boi su chuyén pha thu nhiét v6i nhiét do bat dau 13 191,8°C va néng
chay la 198,8°C. Chuyén pha thu nhiét thtt hai twong (ng véi sy phan huy va c6 nhiét
d6 bt dau 1a 225°C. Céc nhiét dd nay c6 sai sd = 5°C.

Dit liéu phan tich nhiét trong lugng (TGA) ctia I-1 Dang 1 dugc thé hién trén
Fig. 2. Gian db profin bidu dién phin trim trong luong giam cua mau theo nhiét do,
tdc do thay ddi nhiét 1a khoang 10°C/phit. Gian dd cho thdy trong luong clia mau
giam khoang 0,72% khi nhi€t do thay ddi tir 50°C dén 200°C. Cac nhiét dd nay co sai

sd +5°C.

Dang 2: Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-
metylbutan-1,1-diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (20,0g,
19,5mmol) trong EtOAc (60mL) vao dung dich cua axit xitric (10,1g, 52,6mmol) trong
EtOAc (300mL) véi nhiét @6 trong dung dich 1a khoang 74°C. Lam ngudi tr tr dung
dich (khoang 0,33°C/phut) cho t6i khi nhiét d§ trong dung dich 1a khoang 60°C va
khudy hdn hop trong 3 gio. Lam ngudi tir tir huyén phu dic thu duge (tbc do khoang
0,12°C/phut) cho téi khi nhiét d§ trong dung dich la khoang 25°C va khudy hdn hop
qua dém. Thu két tia tao thanh bing cach loc dé tao ra axit 4-(R,S)-(carboxymetyl)-2-
((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-
carboxylic Dang 2 & dang tinh thé ran (26,7g, 98%). 'H NMR (500MHz, DMSO-ds, &
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110°C): 10,08 (s, 1H), 8,69 (s, 1H), 7,61 (s, 1H), 7,52 (d, ] = 1,3 Hz, 2H), 4,26 (d, ] =
5,5 Hz, 2H), 2,70 (q, J = 14,5 Hz, 4H), 2,70 (bs, 1H), 1,72 (sept, J — 6,5 Hz, 1H), 1,42
(ddd, J = 5,2 Hz, J = 8,6 Hz, ] = 13,9 Hz, 1H), 1,28 (ddd, ] = 5,3, ] = 9,4 Hz, ] = 14,3
Hz, 1H), 0,91 (dd, J = 3,3 Hz, J = 6,6 Hz, 6H). °C NMR (100MHz, DMSO-ds, 6
100°C): 21,65, 23,34, 25,09, 38,39, 38,98, 42,07, 76,25, 128,97, 129,14, 130,94,
131,48, 131,73, 137,05, 165,44, 170,23, 175,74, 177,43. MS (w/z) trong CH3CN:
[M+Na] tinh cho C20H23BCl2N2NaOy, 539,1; tim théy, 539,1.

Diéu ché axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxabortinan-4-carboxylic
Dang 2 bang cach thém dung dich cua axit xitric (21g, 0,11mmol) trong THF (80mL)
vio dung dich cia N,N',N"-{boroxin -2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (40g, 0,1 Immol) trong THF
(80mL) tai 60°C. Tao mam cho dung dich v6i tinh thé ciia Dang 2 (400mg). Sau khi
khudy 30 phut tai 60°C, thém EtOAc (400mL) vao trong 9 gid. Sau khi thém hét
EtOAc, ha nhiét do Xuéng 20°C trong 5 gio. Loc huyén phu tao thanh dé thu dugc axit
4-(R,S)-(carboxymetyl)-Z-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-
oxo-1,3,2-dioxaborinan-4-carboxylic Dang 2 duéi dang tinh thé rin (40g, 70%).

Ciing c¢6 thé didu ché axit 4-(R,S)-(carboxymetyl)-2-(R)-1-(2-(2.5-
diclobenzamido)axetamido)-3-metylbutyl)-6-0xo-1,3 ,2-dioxaborinan-4-carboxylic

Dang 2 theo cach tuong tu sir dung cac diéu kién dugc md ta trong Bang 2.

Bang 2: Cac didu kién bd sung dé diéu ché I-1 Dang 2

Dung moi Nhiét d6 ban diu Nhiét \d(f) tao Hiéu sut tach
mam I-1 Dang 2
Axetonitril 80°C Khong tao mam 77%
MIBK 80°C Khong tao mam 80%
2-metyltetrahydrofuran 80°C 60°C 72%

Ciing c6 thé didu ché axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic

Dang 2 bang cich hoa tan trong axeton sau d6 thém EtOAc 1am dung moi ngugc.

Dit liéu XRPD cua I-1 Dang 2 dugc thé hién trén Fig. 3 va trong Bang 3.
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Béang 3: Dt li¢u XRPD cta I-1 Dang 2

Go6c 20 Cuong do %
5,817 100
7,614 93,4
11,575 71,1
11,896 67,1
12,571 24,3
14,43 32,2
16,689 65,8
17,362 17,8
18,232 53,9
19,596 77,6
19,959 63,8
20,376 36,2
20,998 32,2

21,5 40,1

21,764 43,4
22,407 77,6
23,12 33,6
23,901 26,3
24,402 20,4
24,882 19,7
25,764 19,1
26,464 39,5
27,347 21,7
27,65 17,1
27,979 16,4
29,41 20,4

Két qua nhiét luong quét vi sai (DSC) cita I-1 Dang 2 duoc thé hién trén Fig.
4. Gian d6 profin dugc dic trung boi su chuyén pha thu nhiét v6i nhiét do bét dau 1a
206,5°C va néng chay & 219,9°C. Chuyén pha thu nhiét thir hai twong tmg v6i sy phan
hay va ¢6 nhiét do bt ddu 1a 225°C. Céc nhiét d9 nay c6 sai s6 + 5°C.

Dit liéu phén tich nhiét trong lugng (TGA) ctia I-1 Dang 2 dugc thé hién trén
Fig. 4. Gian dd profin bidu dién phén trim trong lugng cia mau giam theo nhiét do,
tbc do thay doi nhiét 1a khoang 10°C/phit. Gian dd cho thdy trong lugng cua mau
giam khoang 1,1% khi nhi€t d0 thay ddi tir 50°C dén 200°C. Céc nhiét dd nay co sai

sb + 5°C.
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Vidu 1A: Quy trinh khac dé tdng hop axit 4-(R,S)-(carboxymetyl)-2-((R)-1-
(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-
carboxylic (I-1) Dang 2

Nap EtOAc kich thudc 1,2 micromet dd loc (18,9kg) va axit xitric khan
(0,561kg, 2,9mol) vao bd phan tng thiy tinh dung tich 50L dugc lap v6i may khudy
co hoc, ph&u nhé giot, chi thi nhiét do, bo phan didu khién dbt nong/lam ngudi (trong
nito). Hén hop dugc gia nhiét téi 71°C va tao thanh mot dung dich. Loc N,N',N"-
{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-diyl]imino(2-oxoetan-2,1-
diyl)]}tris(2,5-diclobenzamit) (1,109kg, 3,1mol) dugc hoa tan trong EtOAc (4,0kg)
bing thiét bi loc dong chay (1,2 micromet), va thém dung dich nay vao hdn hop phan
img dong thoi khudy (193 vong/phut) dung dich trong 20 phut va duy tri nhiét do &
73°C dén 75°C. Giam tbc dd khudy xudng 96 vong/phut va lam ngudi hdn hop nhu
sau: (1) Giit hon hgp & 73°C — 75°C trong 25 phut; (2) Lam ngudi hdn hop ting bude
v& 40°C véi tde do nhiét xép xi 5°C/30 phit; (3) D& hén hop ngudi tw do qua dém dén
nhiét do trong phong trong khi khudy. Téch san phim bang céch loc, rira trén thiét bi
loc v6i EtOAc 1,2 micromet da loc (2 x 1,2kg), sdy trong chan khong & 40 —41°C qua
dém (22 gid) dé tao ra 1,458kg (92%) hop chit néu ¢ dé muc. 'H NMR (400MHz,
DMSO-ds, 8): 12,13 (s, 2H), 10,69 (s, 1H), 9,11 (t, J = 5,6 Hz, 1H), 7,66 (t, ] = 1,2 Hz,
1H), 7,56 (d, T = 1,2 Hz, 2H), 4,27 (bs, 2H), 2,9 — 2,55 (m, 5H), 1,67 (bs, 1H), 1,4 -
1,15 (bs, 2H), 0,86 (d, J = 6,4 Hz, 6H).

Dit liéu XRPD cta hgp chét (I-1) Dang 2 duoc thé hién trén Fig. 7 va trong

Bang 6.
Bang 6
Gébc 2-6 Cuong dd %

5,69 100
7,64 66
9,66 4
11,22 23
11,42 51
11,79 37
12,41 15
14,23 15
15,60 6
16,53 32
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17,15 4
18,07 31
19,39 55
19,79 41
20,24 21
20,79 15
21,36 20
21,61 22
22,23 63
22,55 14
22,97 20
23,22 7
23,67 10
23,90 7
24,19 10
24,74 7
24,97 3
25,64 8
26,31 24
26,64 10
27,21 7
27,40 7
27,88 5
28,25 4
29,27 11
29,72 10

Két qua nhiét lugng quét vi sai (DSC) ctia I-1 Dang 2 duoc thé hién trén Fig.
8. Gian dd duoc dic trung boi 2 chuyén pha thu nhiét; chuyén pha tht nhit twong ting
véi su nong chay ¢ khoang 231,3°C, chuyén pha th@ hai twong ng véi sw noéng chay ¢

239,9°C. C4c nhiét do nay co sai s6 + 5°C.

Vi du 2: Téng hop 2,5-diclo-N-(2-{[(1R)-3-metyl-1-(4-0x0-1,3,2-dioxaborolan-2-
yl)butyl]amino}-2-oxoetyl)benzamit (I-2)

Thém dung dich cua N,N'N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,199g, 0,19mmol) trong
EtOAc (1,0mL) vao dung dich cua axit glycolic (0,041g, 0,54mmol) trong EtOAc
(2,0mL) va giit nhiét d§ trong dung dich la 60°C. Lam ngudi dung dich tu do cho dén
khi nhiét dd dung dich khoang 25°C, loai dung mdi bang cach lam bay hoi dé tao ra
2,5-diclo-N-(2-{[(1R)-3-metyl-1-(4-0x0-1,3,2-dioxaborolan-2-yl)butylJamino}-2-
oxoetyl) benzamit & dang chét rén mau tring (0,215g, 95%). MS (m/z) trong CH3CN:
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[M+EtsN+H] tinh cho CxH3sBClN3Os, 502,2; tim thdy, 502,0. MS (m/z) trong
CH;CN: [M-H] tinh cho C1¢H1sBCl2N20s, 399,1; tim thay, 399,0.

Vidu 3: Téng hop axit {(4S)-2-[(1R)-1-({[(2,5-diclobenzoyl)amino]-
axetyl }amino)-3-metylbutyl]-5-oxo-1,3,2-dioxaborolan-4-yl}axetic (I-3)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,239g, 0,233mmol) trong
EtOAc (1,0mL) vao dung dich cta axit L-malic (0,0958g, 0,714mmol) trong EtOAc
(2,0mL) c6 nhiét do trong dung dich khoang 60°C. Lam ngu¢i dung dich tu do dén
25°C va loai dung mdi bang cach lam bay hoi dé tao ra axit {(4S)-2-[(1R)-1-({[(2,5-
diclobenzoyl)amino]-axetyl}amino)-3-metylbutyl]-5-oxo-1,3,2-dioxaborolan-4-
yl}axetic & dang chét rén mau tring (0,307g, 96%). MS (m/z) trong CH3;CN: [M+
Et;N+H] tinh cho C24H37BCIN307, 560,1; tim théy, 560,1. MS (m/z) trong CH3CN:
[M-H] tinh cho CisH20BCL2N207, 457,1; tim thay, 457,1.

Vi du 4 Toéng hop 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-xyclohexyl-5-0x0-1,3,2-
dioxaborolan-2-yl]-3-metylbutyl }amino)-2-oxoetyl[benzamit (I-4)

Thém dung dich ciia N,N',N"-{boroxin-2,4,6-triyltris[[(IR)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cua axit (S)-hexahydromandelic (0,0881g, 0,557mmol)
trong EtOAc (2,0mL) c¢6 nhiét d6 dung dich khoang 60°C. Lam ngudi ty do dung dich
dén khi nhiét do trong dung dich khoang 25°C va loai dung moi bang cach 1am bay hoi
dé tao ra 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-xyclohexyl-5-ox0-1,3,2-dioxaborolan-2-yl]-
3-metylbutyl }amino)-2-oxoetyl]benzamit ¢ dang chét rén mau tring (0,251g, 93%).
MS (m/z) trong CH3CN: [M+ EtsN+H] tinh cho CzsH4sBCLN3Os, 584,3; tim thiy,
584,1. MS (m/z) trong CH3CN: [M-H] tinh cho C2H2sBCLN2Os, 481,15 tim thay
481,1.

Vi du 5: Téng hop 2,5-diclo-N-(2-{[(1R)-1-(4,4-dimetyl-5-ox0-1,3,2-dioxaborolan-2-
yl)-3-metylbutyl]amino }-2-oxoetyl)benzamit (I-5)

Thém dung dich cia N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cta axit 2-hydroxyisobutyric(0,0567g, 0,545mmol)
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trong EtOAc (2,0mL) c¢6 nhiét d trong dung dich khoang 60°C. Lam ngudi tu do
dung dich dén khi nhiét do trong dung dich khoang 25°C va loai dung moi bang cach
lam bay hoi d tao ra 2,5-diclo-N-(2-{[(1R)-1-(4,4-dimetyl-5-0xo0-1,3,2-dioxaborolan-
2-yl)-3-metylbutyl]amino}-2-oxoetyl)benzamit & dang chit rén mau tring (0,225g,
96%). MS (m/z) trong CH3;CN: [M+ EtsN+H] tinh cho C24H39BCLN3Os, 530,2; tim
thdy, 530,0. MS (m/z) trong CH;CN: [M-H] tinh cho CisH2:BCLN2Os, 427,1; tim
thdy, 427,0.

Vi du 6: Tbng hop 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(5SR)-4-0x0-5-phenyl-1,3,2-
dioxaborolan-2-yl]butyl}amino)-2-oxoetyl]benzamit (I-6)

Thém dung dich ctiia N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,382g, 0,37mmol) trong
EtOAc (1,0mL) vao dung dich cua axit (R)-mandelic (0,168g, 1,10mmol) trong EtOAc
(2,0mL) ¢6 nhiét do trong dung dich khoang 60°C. Lam ngudi dung dich tu do cho dén
khi nhiét @6 trong dung dich khoang 25°C va thu két ta tao thanh bang cach loc dé tao
ra 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(5R)-4-0x0-5-phenyl-1,3,2-dioxaborolan-2-
yl]butyl}amino)-2-oxoetyl|benzamit & dang chit rin mau tring (0,343g, 65%). 'H
NMR (300MHz, DMSO-de, 8): 10,88 (s, 1H), 9,22 (m, 1H), 7,68 — 7,27 (m, 8H), 5,15
(s, 1H), 4,33 (d, J = 6,0 Hz, 2H), 2,8 — 2,76 (m, 1H), 1,71 — 1,62 (m, 1H), 1,50 — 1,28
(m, 2H), 0,89 (m, 6H). MS (m/z) trong CH;CN: [M+ EtsN+H] tinh cho
CosH39BCIhN30s5, 578,2; tim théy, 578,1. MS (m/z) trong CH3CN: [M-H] tinh cho
C»H2BCLN,Os, 475,1; tim thdy 475,1.

Vi du 7: Tbng hop 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(4S)-4-metyl-5-0x0-1,3,2-
dioxaborolan-2-yl]butyl}amino)-2-oxoetyl]benzamit (I-7)

Thém dung dich cua N, N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit)  (2,50g, 2,43mmol) trong
EtOAc (7,5mL) vao dung dich cta axit L-lactic (0,675g, 7,34mmol) trong EtOAc
(3,0mL) c6 nhiét d trong dung dich 14 khoang 70°C. Lam ngudi ty do dung dich dén
khi nhiét do trong dung dich 14 khoang 60°C. Sau 30 phut, thém heptan (11,5mL) vao
dén khi dung dich tré nén dyc. Gia nhiét huyén phu dén khi nhiét do trong dung dich 1a
70°C hozc khoang 70°C, khi d6 s& thu dugc mot dung dich ddng nhét. Lam ngudi
dung dich véi tdc d 0,17°C/phut dén khi nhiét d6 trong dung dich 1a khoang 30°C,
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sau d6 lam ngudi tu do dén khi nhiét do trong dung dich 1a khoang 0°C. Thu két tia
tao thanh bing cach loc dé tao ra 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(4S)-4-metyl-5-
oxo-1,3,2-dioxaborolan-2-yl]butyl }amino)-2-oxoetyl[benzamit du¢i dang tinh thé rén
mau tring (2,32g, 81%). MS (m/z) trong CH3CN: [M+ EtsN+H] tinh cho
C,3H37BCLN3Os, 515,9; tim thdy, 516,0. MS (m/z) trong CH3CN: [M-H] tinh cho
C17H20BCLN,Os, 413,1; tim thay 413,0.

Dit liéu XRPD cua I-7 dugc thé hién trén Fig. 5 va trong Bang 4.

Bang 4: Dit liéu XRPD I-7

G6c20 | Cudong dd %
7,404 46
8,783 63,5
9,402 16,1

11,9 20,6

12,195 100
13,71 73
14,594 26,5
15,302 8,3
15,772 31
17,299 26,8
17,859 25,8
18,549 22,7
19,943 55,5

20,214 33,9

20,606 50
21,48 15,6

21,887 23
22,75 30,1
23,028 53,1
23,334 28,9
24,243 18,2

25,2 13,3

25,566 37,7
27,221 10
29,103 9,2
29,383 12,6
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Vi du 8: Téng hop 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(4S)-4-metyl-6-o0x0-1,3,2-
dioxaborin an-2-yl]butyl}amino)-2-oxoetyl]benzamit (I-8)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triy1tris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)]}tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cua axit (S)-3-hydroxybutyric (0,0598¢g, 0,566mmol)
trong EtOAc (2,0mL) ¢ nhiét do trong dung dich khoang 60°C. Lam ngudi ty do
dung dich dén khi nhiét do trong dung dich khoéng 25°C va loai dung méi bing cich
lam bay hoi d8 tao ra 2,5-diclo-N-[2-({(1R)-3-metyl-1-[(4S)-4-metyl-6-0x0-1,3,2-
dioxaborinan-2-yl]butyl }amino)-2-oxoetyl]benzamit & dang chit rin mau tring
(0,225g, 95%). 'H NMR (300MHz, DMSO-ds, 8): 10,45 (s, 1H), 9,11 (t, J = 6,0 Hz,
1H), 7,65 (m, 1H), 7,55 (m, 2H), 4,21 (d, J = 6,0 Hz, 2H), 3,98 — 3,90 (m, 1H), 2,51
(m, 1H), 2,33 (dd, J1 = 19,2 Hz, J = 2,7 Hz, 1H), 2,24 - 2,21 (m, 1H), 1,61 — 1,52 (m,
1H), 1,33 — 1,19 (m, 2H), 1,07 — 1,04 (m, 3H), 0,84 (m, 6H). MS (m/z) trong CH3CN:
[M+ EtsN+H] tinh cho C24H39BC12N30s5, 530,2; tim théy, 530,0. MS (m/z) trong
CH3CN: [M-H] tinh cho C1sH2BCLN2Os, 427,1; tim thay, 427,1.

Vi du 9: Téng hop 2,5-diclo-N—(2-{[(1R)-1-(4,4-dimety1—6-oxo-1,3,2-dioxaborinan—2-
y1)-3-metylbutylJamino}-2-oxoetyl)benzamit (I1-9)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(Z-oxoetan-Z,l-diyl)]}tris(2,5-diclobenzamit) (0,260g, 0,253mmol) trong
EtOAc (1,0mL) vao dung dich cua axit (S)-3-hydroxyisovaleric (0,0841g, 0,712mmol)
trong EtOAc (2,0mL) c¢6 nhi¢t do trong dung dich khoang 60°C. Lam ngudi tu do
dung dich dén khi nhiét d¢ trong dung dich khoang 25°C va loai dung mdi bang cach
lam bay hoi dé tao ra 2,5-diclo-N-(2-{[(1R)-1-(4,4-dimetyl-6-0xo0-1,3,2-dioxaborinan-
2-yl)-3-metylbutylJamino}-2-oxoetyl)benzamit & dang chit rén mau tring (0,296g,
95%). MS (m/z) trong CH3CN: [M+ EtsN+H] tinh cho C2sH41BCIoN3Os, 544,3; tim
thdy, 544,0. MS (m/z) trong CH3;CN: [M-H] tinh cho Ci19H24BCILN2Os, 441,1; tim
thy, 441,0.
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Vi du 10: Téng hop 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-tert-butyl-5-0x0-1,3,2-
dioxaborolan-2-yl]-3-metylbutyl }amino)-2-oxoetyl]-2,5-diclobenzamit (I-10)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cua axit (S)-2-hydroxy-3,3-dimetylbutyric (0,0712g,
0,553mmol) trong EtOAc (2,0mL) ¢6 nhiét do trong dung dich khoang 60°C. Lam
ngudi tu do dung dich dén khi nhiét d6 trong dung dich khoang 25°C va loai dung moi
bing cach lam bay hoi dé tao ra 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-tert-butyl-5-ox0-
1,3,2-dioxaborolan-2-yl]-3-metylbutyl }amino)-2-oxoetyl]-2,5-diclobenzamit & dang
chit rén mau tring (0,245g, 97%). MS (m/z) trong CH3;CN: [M+ Et:N+H] tinh cho
CaHusBCLN3Os, 558,3; tim thy, 558,0. MS (m/z) trong CH3CN: [M-H] tinh cho
Ca0H26BCLN,Os, 455,1; tim thy, 455,0.

Vi du 11: Tdéng hop 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-isopropyl-5-0x0-1,3,2-
dioxaborolan-2-yl]-3-metylbutyl }amino)-2-oxoetyl|benzamit (I-11)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cua axit (S)-2-hydroxy-3-metylbutyric (0,0659g,
0,558mmol) trong EtOAc (2,0mL) c6 nhi¢t do trong dung dich khoang 60°C. Lam
ngudi tu do dung dich dén khi nhiét do trong dung dich khoang 25°C va loai dung mdi
bang cach lam bay hoi dé tao ra 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-isopropyl-5-0xo-
1,3,2-dioxaborolan-2-yl]-3-metylbutyl }amino)-2-oxoetyl]benzamit & dang chit rin
mau tring (0,246g, 99%). MS (m/z) trong CH;CN: [M+Na] tinh cho
C1oH2sBCLN,NaOs, 465,1; tim thdy, 465,1. MS (m/z) trong CH3;CN: [M-H] tinh cho
C19H24BCLN,Os, 441,1; tim thay, 441,0.

Vi du 12: Téng hop 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-isobutyl-5-0x0-1,3,2-
dioxaborolan-2-yl]-3-metylbutyl}amino)-2-oxoetyl|benzamit (I-12)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cua axit 2-hydroxyisocaproic (0,0752g, 0,569mmol)
trong EtOAc (2,0mL) c6 nhiét do trong dung dich khoang 60°C. Lam ngudi tu do
dung dich dén khi nhiét do trong dung dich khoang 25°C va loai dung moi béng cach
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lam bay hoi dé tao ra 2,5-diclo-N-[2-({(1R)-1-[(4S)-4-isobutyl-5-0x0-1,3,2-
dioxaborolan-2-yl]-3-metylbutyl}amino)-2-oxoetyl|benzamit & dang chit rdn mau
tréng (0,253g, 95%). MS (m/z) trong CH3;CN: [M+Na] tinh cho C20H27BCI2N2NaOs,
479,1; tim thdy, 479,1. MS (m/z) trong CH;CN: [M-H] tinh cho CaoH26BCLN2Os,
455,1; tim thiy 455,1.

Vi du 13: Toéng hop 2,5-diclo-N-(2-{[(1R)-3-metyl-1-(4-0x0-4H-1,3,2-
benzodioxaborinin -2-yl)butyl]amino}-2-oxoetyl)benzamit (I-13)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(2-oxoetan-2,1-diyl)] }tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cta axit salixylic (0,0758g, 0,549mmol) trong EtOAc
(2,0mL) c6 nhiét do trong dung dich khoang 60°C. Lam ngudi ty do dung dich dén khi
nhiét d6 trong dung dich khoang 25°C va thu két tha tao ’_chénh bang céach loc dé tao ra
2,5-diclo-N-(2-{[(1R)-3-metyl-1-(4-ox0-4H-1,3,2-benzodioxaborinin-2-
yl)butylJamino}-2-oxoetyl)benzamit & dang chit rin mau tring (0,198g, 78%). MS
(m/z) trong CH3;CN: [M+Na] tinh cho C»1H21BCIN;>NaOs, 485,1; tim théy, 485,1. MS
(m/z) trong CH3CN: [M-H] tinh cho C21H20BCLN2Os, 461,1; tim thdy, 461,0.

Dit liéu XRPD cua I-13 dugc thé hién trén Fig. 6 va trong Bang 5.

Bang 5: Dit liéu XRPD I-13

Gobce 20 Cuong do %
6,784 88,1
8,372 100
11,855 66,6
13,18 85,2
14,118 1,7
14,546 19,3
15,614 9,6
16,123 19,3
16,417 14,1
16,738 7,7
17,29 43,7
19,05 17,4
19,28 28,9
19,726 52,1
20,401 60,8
20,591 37,6
21,233 43,7
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21,658 16,7
22,029 18,6
22,718 30,9
23,557 41,5
24,236 222
24,717 62,1
25,309 26

25,648 13,5
26,186 69,1
26,653 17,4
26,995 36,3
27,956 25,4
28,898 8,4
29,47 8,7

Vidu 14: Téng hop 2,5-diclo-N-(2-{[(1R)-3-metyl- 1-(5-ox0-4,4-diphenyl-1,3,2-
dioxaborolan-2-yl)butylJamino}-2-oxoetyl)benzamit (I-14)

Thém dung dich cua N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-
diyl]imino(Z-oxoetan-2,l-diyl)]}tris(2,5-diclobenzamit) (0,200g, 0,195mmol) trong
EtOAc (1,0mL) vao dung dich cia axit benzilic (0,126g, 0,552mmol) trong EtOAc
(2,0mL) c6 nhiét do trong dung dich khoang 60°C. Lam ngudi tu do dung dich dén khi
nhiét do trong dung dich khoang 25°C va loai dung moi bang cach 1am bay hoi dé tao
ra 2,5-diclo-N-(2-{[(1R)-3-metyl-1-(5-0x0-4,4-diphenyl- 1,3,2-dioxaborolan-2-
yl)butyl] amino}-2-oxoetyl)benzamit & dang chét rin mau tring (0,291g, 95%). MS
(m/z) trong CH;CN: [M+Na] tinh cho Ca23H27BCIhN2NaOs, 575,1; tim thy, 575,2. MS
(m/z) trong CH3CN: [M-H] tinh cho CasH26BCL2N20s, 551,1; tim théy, 551,1.

Vidu 15: Téng hop axit 2,2'-{2-[(1R)-3-metyl-1-({(2S)-3-phenyl-2-[(pyrazin-2-
ylcarbonyl)amino]propanoyl}amino)butyl]-5-oxo-1,3 ,2-dioxaborolan-4,4-

diyl}diaxetic (I-15)

Thém N,N',N"-(boroxin-2,4,6-triyltris { [(1R)-3-metylbutan-1,1-diyl] imino
[(ZS)-l-oxo-3-phenylpropan-1,2-diyl]})tripyrazin—2-carboxamit (0,500g, 0,455mmol)
duéi dang chét rin vao dung dich cua axit xitric (0,257g, 1,34mmol) trong EtOAc
(7,4mL) c6 nhiét do trong dung dich khoang 74°C. Lam ngudi tu do dung dich dén khi
nhiét do trong dung dich khoang 25°C va loai dung mdi bang cach 1am bay hoi dé tao
ra axit 2,2'-{2-[(1R)-3-metyl-1-({(2S)-3-phenyl-2-[(pyrazin- 2-
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ylcarbonyl)amino]propanoyl }amino)butyl]-5-oxo-1,3,2-dioxaborolan-4,4-
diyl}diaxetic & dang chét rén mau tring (0,730g, 99%). MS (m/z) trong CH;CN: [M+
EtsN+H] tinh cho C31H4sBNs5Oy, 642,3; tim thdy, 642,2. MS (m/z) trong CH;CN: [M-
H] tinh cho C25H28BN4Oy, 539,2; tim thay, 539,2.

Vi du 16: Téng hop N-[(1S)-1-benzyl-2-({(1R)-3-metyl-1-[(5R)-4-0x0-5-phenyl-
1,3,2-dioxaborolan-2-yl]butyl }amino)-2-oxoetyl]pyrazin-2-carboxamit (I-16)

Thém N,N'N"-(boroxin -2,4,6-triyltris{[(1R)-3-metylbutan-1,1-diyl]imino
[(2S)-1-0x0-3-phenylpropan-1,2-diyl]}tripyrazin-2-carboxamit (0,178g, 0, 162mmol)
duéi dang chét rin vao dung dich cua axit (R)-mandelic (0,0738g, 0,485mmol) trong
EtOAc (2,0mL) c6 nhiét do trong dung dich khoang 60°C. Lam ngudi tw do dung dich
thu dugc dén khi nhiét do trong dung dich 13 khoang 25°C va thu két tia tao thanh
bang cach loc dé tao ra N-[(18)-1-benzyl-2-({(1R)-3-metyl-1-[(SR)-4-0x0-5-phenyl-
1,3,2-dioxaborolan-2-yl]butyl} amino)-2-oxoetyl]pyrazin-2-carboxamit & dang chét rén
mau tring (0,195g, 80%). MS (m/z) trong CH3CN: [M-I-Na] tinh cho C27H29BN4NaOs,
523,2; tim théy, 523,2. MS (m/z) trong CH3CN: [M-H] tinh cho C7H28BN4Os, 499,2;
tim thdy, 499,2.

Vidu 17: Téng hop N-[(1S)-1-benzyl-2-({(1R)-3-metyl-1-[(5R)-4-0x0-5 -phenyl-
1,3,2-dioxaborolan-2-yl]butyl} amino)-2-oxoetyl|pyrazin-2-carboxamit (I-17)

Thém N,N',N"-(boroxin-2,4,6-triyltris{[(1R)-3-metylbutan-1,1-diyl]imino
[(2S)-1-0x0-3-phenylpropan-1,2-diyl]} tripyrazin-2-carboxamit (0,179, 0,163mmol)
duéi dang chét rdn vao dung dich cia axit (S)-3-hydroxybutyric (0,0509g, 0,489mmol)
trong EtOAc (2,0mL) c6 nhiét do trong dung dich la khoang 60°C. Lam ngudi tu do
dung dich dén khi nhiét do trong dung dich khoang 25°C va loai dung mdi bang cach
lam bay hoi dé tao ra N-[(1 S)-1-benzyl-2-({(1R)-3-metyl-1-[(4S)-4-metyl-6-0x0-1,3,2-
dioxaborinan-2-yl]butyl }amino)-2-oxoetyl]pyrazin-2-carboxamit ¢ dang chét rin mau
tring (0,213g, 96%). MS (m/z) trong CH3;CN: [M+Na] tinh cho C23H290BN4NaOs,
475,2; tim théy, 475,2. MS (m/z) trong CH3CN: [M-H] tinh cho C23H28BN4Os, 451,2;
tim thdy, 451,1.

Vidu18:  Bao ché cac ché phdm cua axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic  (I-

1) dé cip ngoai duong tiéu hoa hodc qua duong miéng
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Ché phdm A: Nap 90mL nuéc va axit xitric monohydrat (0,08 g) vao binh sau
do6 thém natri xitrat dihydrat (1,5 g) vao va khudy dén khi hoa tan. Thém axit 4-(R,S)-
(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-
1,3,2-dioxaborinan-4-carboxylic (I-1) Dang 2 (0,142 g) vao dung dich nay, va khudy
hdn hop cho dén khi thu dugc dung dich. Thém natri clorua (0,45 g) vao dung dich
nay, va diéu chinh do pH dén pH 5,45 dung HCI 2N. Diéu chinh thé tich cudi cling cua
dung dich thu dugc thanh 100mL bang nude va loc qua mang PES 0,2pum dé tao ra
Ché pham A, sau d6 duge bao quan tai -20°C.

Bao ché ché phim B gibng nhu didu ché ché pham A, chi khéc 1a diéu chinh
d6 pH dén pH 6,2 bang NaOH 2N.

Ché phidm C: Nap 90mL nudc va axit xitric monohydrat (0,08 g) vao binh, sau
d6 thém natri xitrat dihydrat (1,5 g), va propylen glycol (1,0 g) va khudy dén khi hoa
tan. Thém axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-
3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic (I-1) Dang 2 (0,142 g) vao dung
dich nay va khudy hdn hop dén khi thu duoc dung dich. Piéu chinh do pH dén 6,2
bing NaOH 2N, va didu chinh thé tich cudi ciing cua dung dich thu dugc thanh 100mL
bang nuée va loc qua mang PES 0,2pum d8 tao ra ché pham C, sau d6 dugc bao quan

tai -20°C.

Vidu 19: Bao ché tai chd (in-situ) céac ché phdm cta axit 4-(R,S)-(carboxymetyl)-
2-((R)-1-(2-(2,5-diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-

4-carboxylic (I-1) dé cAp ngoai duong tiéu hoa hodc qua duong mi¢ng

Ché phim ta duoc gbc: Nap khoang 160mL nudc va axit xitric monohydrat
(0,714 g) vao binh va thém natri xitrat dihydrat (2,24 g) vao, khudy cho dén khi hoa
tan hoan toan. Thém propylen glycol (2,0 g) vao dung dich nay, khudy hén hop dén
khi thu dugc dung dich dong nhét. Do pH cudi ctia dung dich 1a 5,14. Diéu chinh trong
lwong cudi cua dung dich thu dugc thanh 200g (gia thiét ty trong 1a 1g/mL) bang nudc
va loc qua thiét bi loc mang PES 0,2 um va bao quan ¢ nhiét do tr 2°C dén 8°C.

Ché phim gbec (Img/mL): Thém 0,105 gam (d¢ tinh khiét xap xi 95,4%)
N,N',N"-{boroxin-2,4,6-triyltris[[(1R)-3-metylbutan-1,1-diyl]imino(2-oxoetan-2,1-
diyl)]}tris(2,5-diclobenzamit) vao binh. Thém khoang 90g ché phdm ta duge gdc, va
khudy hdn hop thu dugc trong 48 gid, bao vé khoi tic dong cia anh sang. Do pH cudi
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1a 5,12. Didu chinh trong lwong cudi cia dung dich thu duge thanh 100g (gia thiét ty
trong 1a 1g/mL) bing ché phdm t4 dugc gbe va loc qua thiét bi loc mang PES 0,27um

va bao quan & nhiét do tir 2°C dén 8°C, tranh tac dong clia anh séng.

Ché phidm D: Pha loing ché phdm gdc thanh cac ndng d6 0,05mg/mL va
0,1mg/mL bing ché phim t4 duoc gbc trude khi str dung.

Ché phim E: Pha lodng ché phim gbc thanh cic ndng dd 0,05mg/mL va
0,1mg/mL br?mg dung dich natri clorua 0,9% truée khi st dung.

Vi du 20: Thtr nghiém Proteasom 208

Thém 25puL chit dém thir nghiém tai 37°C chtra hoat chit PA28 cta nguoi
(Boston Biochem, ndng do cudi 12nM) va Ac-WLA-AMC (co chét chon loc B5)
(ndng d6 cudi 15uM), vao 1uL hop chét thir nghiém, duoc hoa tan trong DMSO, trong
dia vi chudn dd den c6 384-10, sau d6 thém 25uL chét dém thir nghiém tai 37°C chira
proteasom 20S cua nguoi (Boston Biochem, ndng d6 cubi 0,25nM). Dém thtr nghiém
gdbm HEPES 20mM, EDTA 0,5mM va BSA 0,01%, pH 7,4. Sau d6 chay phan ung
trén dia doc BMG Galaxy (37°C, kich thich & budc song 380nm, phat xa 460nm, do
nhay 20). Tinh phan trim trc ché tuong d6i so v6i 0% Ge ché (DMSO) va 100% trc ché
(bortezomib 10pM ).

Vidu21: Thtr nghi€ém chdéng qué trinh tang sinh

HCT-116 (1000) hoic céc té bao ung thu khéc trong 100pL dich nudi chy té
bao thich hgp (McCoy’s SA cho HCT-116, Invitrogen) b6 sung thém 10% huyét thanh
bio thai bé (In vitrogen) duge gieo vao trong céc 18 clia dia nudi cdy té bao 96 16 va
duogc 1 qua dém ¢ 37°C. Thém cac hop chét thir nghiém vao cic 18 va u céc dia ny
trong 96 gi& & 37°C. Thém chét phan tmg MTT hogc WST (10pL, Roche) vao mbi 16
u trong 4 gio & 37°C nhu dugc md ta bdi hang san xuét. Khi ding MTT, thuéc nhuom
da chuyén hoa dugc hoa tan qua dém theo hudng din cta nha san xuét (Roche). Poc
mat d6 quang ctia mdi 15 tai 595nm (ban dau) va 690nm (so sanh) véi MTT va 450nm
voi WST bang may quang phd (Molecular Devices). Khi dung MTT, phai liy gi tri
mat dd quang so sanh trir di cac gia tri do tai budc séng ban dAu. Tinh phan trim trc

ché str dung cac gié tri do cla d6i ching DMSO dit 1a 100%.
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Vidu?22: M5 hinh khéi u c6 hiéu qua in vivo

HCT-116 (2-5 x 10°) vira phén li hodc cac té bao ung thu khac trong 100uL
moi truong RPMI-1640 (Sigma-Aldrich) dugce ti€ém v khuén vao ving tiém duéi da &
suon sdng lung phai cua chudt nhét c4i mang gen nude CD-1 (5-8 tudn tudi, Charles
River) bang kim tiém 1mL 26 3/8-ga (Becton Dicktrong son Ref#309625). Ngoai ra,
mot s6 md hinh ghép khac loai doi hdi phéi c6 su chuyén hang loat cac doan khdi u.
Trong cac trudng hop nay, cdc doan nhd cia mo khéi u (xép xi 1mm?) dugc cdy dudi
da suon séng lung phai cta chudt nhit C.B-17/SCID (5-8 tudn tudi, Charles River)
duge gy mé (hdn hgp 3-5% isofluoran/oxy) dung dui choc hut 13-ga (Popper & Sons
7927). Bét dAu tir ngay thir 7 sau khi tiém khéi u duge ching duge do hai 1an mdt tuan
dung thude kep do bé day (caliper vecné). Tinh thé tich khdi u bang cac phuwong phap
chudn (0,5 x (chidu dai x chidu rong?)). Khi thé tich khdi u dat xap xi 200mm?®, chon
ngéu nhién chudt nhit vao cac nhém diéu tri va bat dau tiép nhan diéu tri thude. Quyét
dinh 1idu va lich diéu tri cho mdi thit nghiém dya trén céac két qua thu duoc trude do tr
cac nghién ctru dugce dong hoc/dugc dong luc hoc va lidu tbi da dugc dung nap. Nhém
d6i chuing s& duoc nhan ta duge khong chira mot loai thube nao. Thong thuong, hop
chét thtr nghiém (100-200uL) duge cép trong tinh mach (kim 27-ga), cip qua duong
miéng (kim nhdi 20-ga) hodc tiém du6i da (kim 27-ga) theo c4c lidu lugng va lich cép
khéc nhau. Do kich thu6e va trong lwong khdi u hai 1an mot tudn va dimg thit nghiém

khi khéi u dbi chimg xép xi 2000mm?>.

Vi du 23: Téng hgp N-((S)-1-((R)-3-metyl-1-(4-oxo-4H-benzo[d][1,3,2]dioxaborinin -
2-yl)butylamino)-1-oxo-3-phenylpropan-2-yl)pyrazin-2-carboxamit (I-19)

Tron hdn hgp chira N,N',N"-(boroxin-2,4,6-triyltris{[(1R)-3-metylbutan-1,1-
diyl]imino[(2S)-1-o0x0-3-phenylpropan-1,2-diyl]} tripyrazin-2-carboxamit ~ (0,250g,
0,228mmol) va axit salixyclic (269,6mg, 0,68mmol) trong EtOAc (10mL). Gia nhiét
hdn hop dé tao thanh dung dich. Lam ngudi ty do dung dich dén khi nhiét d6 trong
dung dich khoang 25°C. Thém heptan (16mL). Chét tréng rin duoc két tia tir dung
dich va hdn dich thu dugc duge khudy & nhiét dd mdi trudng trong 3 gid. Loc hdn dich
dé thu duoc chét rén N-((S)-1-((R)-3-metyl-1-(4-oxo0-4H-benzo[d][ 1,3,2]dioxaborinin-
2-yl)butylamino)-1-oxo-3-phenylpropan-2-yl)pyrazin-2-carboxamit  (0,249g, 75%).
MS (m/z) trong CH3CN: [M+H] tinh cho C26H2sBN4Os, 487,2153; tim thiy, 487,3.
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Vi du 24: Téng hop axit 2-((S)-2-((R)-3-metyl-1-((S)-3-phenyl-2-(pyrazin-2-
carboxamido)propanamido)butyl)-5-oxo-1,3,2-dioxaborolan-4-yl)axetic (I-20)

Tron hdn hop chra N,N',N"-(boroxin-2,4,6-triyltris{[(1R)-3-metylbutan-1,1-
diyl]imino[(2S)-1-0x0-3-phenylpropan-1,2-diyl] } tripyrazin-2-carboxamit (0,500¢g,
0,455mmol) va axit L-malic (213,6mg, 0,55mmol) trong THF (SmL). Gia nhiét hdn
hop dé tao thanh dung dich. Lam ngudi ty do dung dich dén khi nhiét d6 trong dung
dich khoang 25°C. Chét rin tréng s& két tia tir dung dich va hdn dich thu dugc duge
khudy & nhiét do moi truong trong 1 gid. Loc hdn dich dé thu duoc chét rén axit 2-
((S)-2-((R)-3-metyl-1-((S)-3-phenyl-2-(pyrazin-2-carboxamido)propanamido)butyl)-5-
oxo-1,3,2-dioxaborolan-4-yl)axetic (0,625g, 95%). MS (m/z) trong CH3;CN: [M+H]
tinh cho C23HasBN4O7, 483,2051; tim thiy, 483,2.

Vi du 25: Téng hop axit 2-((R)-2-((R)-3-metyl-1-((S)-3-phenyl-2-(pyrazin-2-
carboxamido)propanamido)butyl)-5-oxo-1,3,2-dioxaborolan-4-yl)axetic (I-21)

Tron hdn hop chira N,N',N"-(boroxin-2,4,6-triyltris {[(1R)-3-metylbutan-1,1-
diyl]imino[(2S)-1-oxo0-3-phenylpropan-1,2-diyl]} )tripyrazin-2-carboxamit  (0,305g,
0,278mmol) va axit D-malic (130,3mg, 0,33mmol) trong axeton (3mL). Gia nhiét hén
hop dé tao thanh dung dich. Lam ngudi ty do dung dich dén khi nhiét d¢ trong dung
dich khoang 25°C. Chét rin tréng s& két tia tir dung dich va hdn dich thu duge dugc
khudy & nhiét do moi trudng trong 3 giod. Loc hdn dich dé thu chét ran axit 2-((R)-2-
((R)-3-metyl-1-((S)-3-phenyl-2-(pyrazin-2-carboxamido)propanamido)butyl)-5-oxo-
1,3,2-dioxaborolan-4-yl)axetic (0,410g, 100%). [M+H] tinh cho Ca3H2sBN4Oy,
483,2051; tim thy, 483,2.

Vidu 26: Téng hop axit (R)-2-hydroxy-2-((R)-2-((R)-3-metyl-1-((S)-3-phenyl-2-
(pyrazin-2-carboxamido)propanamido)butyl)-5-oxo-1,3,2-dioxaborolan-4-yl)axetic (1-22)

Tron hdn hop chira N,N',N"-(boroxin-2,4,6-triyltris {[(1R)-3-metylbutan-1,1-
diyl]imino[(2S)-1-0x0-3-phenylpropan-1,2-diyl] } )tripyrazin-2-carboxamit (0,270g,
0,246mmol) va axit L-tartric (149,5mg, 0,33mmol) trong axeton (3mL). Gia nhigt hén
hop dé tao thanh dung dich. Lam ngudi tu do dung dich dén khi nhiét do trong dung
dich khoang 25°C. Thém heptan (2,5mL). Chét rén tring s& két tia tir dung dich va
huyén phu dic thu dugc dugc khuéy & nhiét do moéi truong trong 1,5 gid. Loc huyén
phu dic dé thu chét ran axit (R)-2-hydroxy-2-((R)-2-((R)-3-metyl-1-((S)-3-phenyl-2-
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(pyrazin-2-carboxamido)propanamido)butyl)-5-oxo-1,3,2-dioxaborolan-4-yl)axetic
(0,388 g), ma con chira ca chit dime. MS (m/z) trong CH3CN: [M+H] tinh cho
C23H28BN4Os, 499,2000; tim thiy, 499,2.

Vi du 27: Téng hop axit (S)-2-hydroxy-2-((S)-2-((R)-3-metyl-1-((S)-3-phenyl-2-(pyrazin-
2-carboxamido)propanamido)butyl)-5-ox0-1,3,2-dioxaborolan-4-yl)axetic (I-23)

Tron hdn hop chira N,N',N”-(boroxin—2,4,6-triy1tris{[(1R)-3-mety1butan-1,1-
diyl]imino[(2S)-1-ox0-3-phenylpropan-1,2-diyl] } )tripyrazin-2-carboxamit ~ (0,180g,
0,164mmol) va axit D-tartric (147,5mg, 0,33mmol) trong axeton (4mL). Gia nhiét hdn
hop dé tao thanh dung dich. Lam ngudi ty do dung dich dén khi nhiét do trong dung
dich khoang 25°C. Thém heptan (8mL). Lam bay hoi hdn hop dé tao ra axit (S)-2-
hydroxy-2-((S)-2-((R)-3-metyl-1-((S)-3-phenyl-2-(pyrazin-2-
carboxamido)propanamido)butyl)-5-oxo-1,3,2-dioxaborolan-4-yl)axetic (0,447 g) ma
con chia ca chit dime. MS (m/z) trong CH3CN: [M+H] tinh cho C23H2sBN4Os,
499,2000; tim thdy, 499,2.

Vi du 28: Duogc phém 1

Thanh phén cta vién nang dugc cho trong Bang 7 duéi day.

Bang 7: Thanh phan vién nang

Hop phéan Chtrc nang mg/vién nang
Hop chét c6 cong thire (I-1) Dang 2 0,29

Vi tinh thé xenluloza (46 4m thap) Chét don 89,71

Tbng trong lugng vién nang, mg 90,00

Vién nang trang duc Kich thuéc 4

Vi du 29: Dugc pham 2

Thanh phén ciia vién nang duge cho trong Bang 8 dudi day.

Bang 8: Thanh phén vién nang

Hop phin Chtic ndng mg/vién nang
Hop chit c6 cong thirc (I-1) Dang 2 0,29

Vi tinh thé xenluloza dugc silic hoa Chét don 109,71

Tbng trong luong vién nang, mg 110,00

Vién nang tring duc kich thuéc 4
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Vi du 30: Dugc phim 3

Thanh phan cua vién nang duge cho trong Bang 9 dudi déy.

Bang 9: Thanh phén vién nang

Hop phéan Chtrc ndng mg/vién nang
Hop chét ¢6 cong thirc (I-1) Dang 2 0,29

Vi tinh thé xenluloza (d6 4m thap) Chét don 88,81

Magie stearat Chét boi tron 0,90

Téng trong lugng vién nang, mg 90,00

Vién nang tring duc kich thugc 4

Vidu3l:  Dugc phim 4

Thanh phén cua vién nang dugc cho trong Bang 10 duéi day.

Bang 10: Thanh phén vién nang

Hop phan Chtrc ndng mg/vién nang
Hop chét c6 cong thic (I-1) Dang 2 0,29

Vi tinh thé xenluloza Chét don 78,91

Magie stearat Chét bdi tron | 0,80

Tbng trong luong vién nang, mg 80,00

Vién nang tring duc kich thugc 4

Vi du 32: Dugc phém 5

Thanh phin ctia vién nang dugc cho trong Bang 11 dudi day.

Bang 11: Thanh phén vién nang

Hop phan Chtrc nang mg/vién nang
Hop chét ¢6 cong thire (I-1) Dang 2 0,29

Vi tinh thé xenluloza (d6 4m thép) Chét don 84,71

Tbng trong luwgng vién nang, mg 85,00

Vién nang gelatin trang duc kich thuéc 4

Vidu33:  Dugc phim 6

Thanh phéan cta hdn hop vién nang dugc cho trong Bang 12 dudi day.
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Bang 12: Thanh phan vién nang

Hop phén Chtric nang mg/vién nang
Hop chét ¢6 cong thire (I-1) Dang 2 0,72

Vi tinh thé xenluloza (d6 4m thép) Chét don 119,28

Tbng trong luong vién nang, mg 120,00

Vién nang xanh 14 cdy dadm kich thuéc 3

Vidu34:  Duogc phim 7

Thanh phan ctia vién nang dugc cho trong Bang 13 dudi day.

Bang 13: Thanh phén vién nang

Hop phan Chtic nang mg/vién nang
Hop chét co cong thitc (I-1) Dang 2 2,89

Vi tinh thé xenluloza (dd Am thép) Chét don 147,11

Tdng trong lugng vién nang, mg 150,00

Vién nang gelatin mau da cam Thuy Pién
kich thuéce 2

Vidu35:  Dugc phidm 8

Thanh phin ciia duge pham duge cho trong Bang 14 dudi day.

Bang 14: Thanh phan ctia mot mé

Thér tw | Hop phén g/mé mg/vién nang

1 Hop chét ¢6 cong thire (I-1) Dang 2 7,06 | 0,30

2 Vi :cinh t}}é xenluloza, NF (Emcocel® XI.M90; 100 4,25
do am thap)

3 Vi Finh t}}é xenluloza, NF (Emcocel® X1.M90; 192,9 8,20
d6 am thap)

4 Vi ginh tl}é xenluloza, NF (Emcocel® XLM90; 300 12,75
dd am thap)

5 Vi yinh tl}é xenluloza, NF (Emcocel® XLM90; 500 21,25
do am thap)

6 Vi tinh thé xenluloza, NF (Bmcocel® XLM90; | 900 38,25
do am thap)
Téng trong luong 2000,0 | 85,00
Vién nang gelatin tréng duc kich thudc 4
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Bao ché mot mé theo quy trinh sau:

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thap) (Muc #2) qua
sang 40 micromet.

Cho vit lidu duoc sang tr bude 1) vao mdy tron PK va tron trong 2 phit.

Can hop chét c6 cong thirc (I-1) Dang 2 da duoc sang qua sang 60 micromet
(Muc #1).

Gop hop chét c6 cong thire (I-1) Dang 2 thu duge tir bude 3), va vi tinh thé
xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #3) trong tdi polyetylen, va lic
tai polyetylen ndy; sau d6 cho cic thanh phin c6 trong tli polyetylen di qua sang 40
micromet dung trong budc 1).

Cho vat lidu thu dugce tir bude 4) vao may tron PK va tron trong 15 phat.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #4) qua
sang 40 micromet, sau do chuyén vao tai polyetylen dugc sit dung trong budc 4) va lic
tui polyetylen.

Cho vét liéu thu dugc tir bude 6) vao may tron PK, ma van chia vat lidu thu
dugc tir budce 5) va tron trong 10 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #5) qua
sang 40 micromet, chuyén vao tai polyetylen dugce sit dung trong cic budc 4) va 6), va
l4c ti polyetylen.

Cho vat liéu thu dugc tir bude 8) vao mdy tron PK, ma van chtra vat lidu thu
duogc tir bude 5) va bude 7) va trdn trong 10 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; d6 4m thip) (Muc #6) qua
sang 40 micromet, chuyén vao tii polyetylen duge st dung trong céc bude 4) va 6), va
8), va lic tui polyetylen.

Cho vat liéu thu duogce tir bude 10) vao mdy tron PK, ma van chta vat lidu thu
duoc tir bude 5) va bude 7) va bude 9), va tron trong 10 phut.

Tao vién nang tir vat lidu thu duge tir may tron & dang vién nang gelatin trang
duc kich thuéc 4 béng hé In -Cap.

Khtr bui vién nang, va phén loai theo trong lugng.

Vi du 36: Duoc phdm 9

Thanh phin cia vién nang duge cho trong Bang 15 dudi déy.
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Bang 15: Thanh phén vién nang

Hop phan Churc nang mg/vién nang
Hop chit c6 cong thirc (I-1) Dang 2 0,3

Tinh bot dugc keo hoa so b (Tinh bot 1500) Chét don 122,825

Bot d4 tan Chét hd trg dong | 1,25

Magie Stearat Chét bdi tron 0,625

Tbng trong luong vién nang, mg 125,00

Vién nang gelatin tring duc kich thudc 4

Vi du 37: Dugc phdm 10

Thanh phén ctia vién nang dugc cho trong Bang 16 dudi day.

Bang 16: Thanh phén vién nang

Hop phén Chtrc ndng mg/vién nang
Hop chét c6 cong thire (I-1) Dang 2 0,3

Tinh bot dugce keo hod so b (Tinh bot Chét don 124,7

1500)

Téng trong luong vién nang, mg 125,00

Vién nang gelatin tring duc kich thuéc 4

Vidu38:  Dugc phdm 11

Thanh phén ctia vién nang dugc cho trong Bang 17 duéi day.

Bang 17: Thanh phan vién nang

Hop phén Chtrc néng mg/vién nang
Hop chét c¢6 cong thirc (I-1) Dang 2 0,3
Vi tinh thé xenluloza (Emcocel® XLM90; do Chét don 124,7
am thap)
Bot d4 tan Chét hd trg 1,25
dong
Tbng trong lugng vién nang, mg 125,00

Vién nang gelatin tring duc kich thuéc 4

Vidu39:  Dugc phdm 12

Thanh phén cta vién nang dugc cho trong Bang 18 dudi day.
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Bang 18: Thanh phén vién nang

Hop phin Chtrc nang mg/vién
nang

Hop chét ¢6 cong thirc (I-1) Dang 2 0,3

Vi tinh thé xenluloza (Emcocel® XLM90; do Chét don 89,25

am thap)

Magie Stearat Chét bdi tron 0,45

Tbng trong lwong vién nang, mg 90,00

Vién nang gelatin trdng duc kich thuéc 4

Vi du 40: Duoc phdm 13

Thanh phén ctia vién nang dugc cho trong Bang 19 dudi day.

Bang 19: Thanh phan vién nang

Hop phan Chirc nang mg/vién nang
Hop chit c6 cong thirc (I-1) Dang 2 0,3

Yi tin}l thé xenluloza (Emcocel® XLM90; d Chét don 88,35

am thap)

Bot d4 tan Chét hd tro dong | 0,9

Magie Stearat Chét bbi tron 0,45

Tbng trong luong vién nang, mg 90,00

Vién nang gelatin tring duc kich thuéc 4

Vidu4l:  Dugc phim 14

Thanh phan cta vién nang duge cho trong Bang 20 dudi day.

Bang 20: Thanh phén vién nang

Hop phin Chtrc ndng mg/vién nang
Hop chit c6 cong thirc (I-1) Dang 2 0,3

Vi }inh t}}é xenluloza (Emcocel® XLM90; Chét don 51,15

d6 am thap)

Bot d4 tan Chét hd tro dong | 0,98

Magie Stearat Chét bodi tron 0,49

Tinh bot dugce keo hoa so bd (Starcap) 45,08

Téng trong luwong vién nang, mg 98,00

Vién nang gelatin tring duc kich thuéc 4
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Vidu42:  Dugc pham 15

Thanh phan ctia vién nang dugc cho trong Bang 21 dudi déy.

Bang 21: Thanh phan vién nang

Hop phén Chtrc ndng mg/vién nang
Hop chét ¢6 cong thie (I-1) Dang 2 0,3
Vi tinh thé xenluloza (Emcocel® XLM90; Chét don 61,65
d6 am thap)
Bot da tan Chét hd trg 1,18
dong
Magie Stearat Chét bdi tron 0,59
Tinh bot Natri Glycolat (Explotab) 54,28
Tbng trong lwong vién nang, mg 118,00

Vién nang gelatin trang duc kich thuéc 4

Vidu43:  Duoc phim 16

Thanh phén ctia mot mé dugc cho trong Bang 22 dudi déy.

Béang 22: Thanh phan mé

Thir t | Hop phén g/Mé mg/vién nang
1 | Hop chét c6 cong thirc (I-1) Dang 2 0,33 0,30
2 Vi ’Einh ﬂ"lé xenluloza, NF (Emcocel® XI.LM90; | 5,00 4,50
d6 am thap)

3 Vi }inh tl}é xenluloza, NF (Emcocel® XLM90; | 8,17 7,35
do am thap)

4 Vi }inh t}}é xenluloza, NF (Emcocel® XILLM90; | 14,00 12,60
do am thap)

5 Vi tinh thé xenluloza, NF (Bmcocel® XLM90; | 25,00 | 22,50
do am thap)

6 Vi ginh tl}é xenluloza, NF (Emcocel® XLM90; | 44,00 39,60
do am thap)

7 Bt da tan 1,00 0,90

8 Natri Xitrat 2,00 1,80

9 Magie Stearat 0,50 0,45
Tbng trong luong 100,00 | 90,00
Vién nang gelatin tring duc kich thuéc 4
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Diéu ché mot mé theo qui trinh sau:

)

2)
3)

4)

5)
6)

7)

8)

9

10)

11)

12)

13)
14)

15)

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do am thép) (Muc #2)
qua sang 40 micromet.

Cho vét lidu dugc sang tir bude 1) vao mdy trdn PK va trdn trong 2 phut.

Can hop chét c6 cong thirc (I-1) Dang 2 da dugc sang qua sang 60 micromet
(Muc #1).

Gop hop chit c6 cong thic (I-1) Dang 2 thu dugc tir bude 3), va vi tinh thé
xenluloza, NF (Emcocel® XLM90; dd 4m thip) (Muc #3) trong tdi
polyetylen, va lic lic tai polyetylen nay; sau d6 cho cc thanh phan c6 trong
ti di qua sang 40 micromet dugc st dung trong bude 1).

Cho vt liéu thu duoc tir budce 4) vao may tron PK va trdn trong 15 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #4)
qua sang 40 micromet, sau do chuyén vao tai polyetylen dugc st dung trong
budc 4) va lic tai polyetylen ndy.

Sang bot da tan (Muc #7), va Natri Xitrat (Muc #8) qua sang 40 micromet.
Cho vét liéu thu dugc tir bude 6) va 7) vao mdy tron PK, ma van chura vat liéu
thu duoc tir bude 5) va trdn trong 10 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; dd 4m thap) (Muc #5)
qua sang 40 micromet, chuyén vao ti polyetylen dugc sir dung trong cic
bude 4) va 6), va lic thi polyetylen.

Cho vét liéu thu duogc tir bude 9) vao may tron PK, ma van dang chtra vat liéu
thu dugc tir bude 5) va bude 8) va trdn trong 10 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; d¢ 4m thép) (Muc #6)
qua sang 40 micromet, chuyén vao tai polyetylen dugc sir dung trong céc
budc 4), 6), va 9), va lic tai polyetylen.

Cho vat liéu thu dugc tir bude 11) vao mdy tron PK, ma van dang chua vat
liéu thu dugc tir budce 5), bude 8) va bude 10), va tron trong 10 phut.

Sang Magie Stearat (Muc #9) qua sang 40 micromet.

Cho vat liéu thu dugc tir budc 13) vao may tron PK, ma van dang chtra vat
liéu thu duoc tir bude 5), bude 8), bude 10) va 12), va tron trong 5 pht.

Tao vién nang tlr vat liéu thu dugc tir may tron & dang vién nang gelatin tréng

duc kich thude 4 biang hé Profill.
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16) Khir bui vién nang, va phan loai trong luong.
Vidu44:  Dugc phim 17
Thanh phan ctia mé duge cho trong Bang 23 dudi ddy.

Bang 23: Thanh phin mé

The tw | Hop phan g/mé | mg/vién nang

1 Hop chét ¢6 cong thic (I-1) Dang 2 7,06 | 0,30

2 Vi tinh thé xenluloza, NF (Emcocel® XLM90; | 4,94 0,21
d6 4m thip)

3 Vi tinh thé xenluloza, NF (Emcocel® XLM90; | 25,00 | 1,06
d6 4m thép)

4 Vi tinh thé xenluloza, NF (Emcocel® XLM90; | 53,00 | 2,25
d6 4m thép) |

5 Bot d4 tan 10,00 | 0,43

6 Vi tinh thé xenluloza, NF (Emcocel® XLM90; | 90 3,83
d6 4m thép)

7 Bot d4 tan 30 1,28

8 Vi tinh thé xenluloza, NF (Emcocel® XIL.M90; 170 7,23
d6 4m thip)

9 Vi tinh thé xenluloza, NF (Emcocel® XLM90; | 300 | 12,75
d6 4m théap)

10 Vi tinh thé xenluloza, NF (Emcocel® XLM90; | 500 21,25
do 4m thép)

11 Vi tinh thé xenluloza, NF (Emcocel® XL.M90; 800 34
d6 4m thép)

12 Magie Stearat 10 0,43
Tong trong luong 2000 | 85

Vién nang gelatin tring duc kich thuéc 4

Diéu ché mot mé theo qui trinh sau:
1) Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thdp) (Muc #2)

qua sang 40 micromet.
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3)

4)

5)
6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

30792

Cho vét liéu duge sang tr bude 1) vao may tron PK va tron trong 2 phut.

Can hop chét c6 cong thic (I-1) Dang 2 d& dugc sang qua sang 60 micromet
(Muc #1).

Gop hop chét c6 cong thire (I-1) Dang 2 thu duge tir bude 3), va vi tinh thé
xenluloza, NF (Emcocel® XLM90; do 4m thdp) (Muc #3) trong tui
polyetylen, va lic tai polyetylen ndy; sau d6 cho cac thanh phén c6 trong tdi
di qua sang 40 micromet dugc sir dung trong budc 1).

Cho vt liéu thu dugc tir bude 4) vao may tron PK va tron trong 30 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XIL.M90; dd 4m thip) (Muc #4) va
bot da tan (Muc#5) qua sang 40 micromet.

Cho vat liéu thu dugc tir budce 6) vao may tron PK, ma van dang chtra vt liéu
thu duoc tir bude 5) va trdn trong 15 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #6)
qua sang 40 micromet, cho vao mdy tron PK thtt hai 16n hon, va tron trong 2
phut.

Trat hét moi chit trong méy tron PK nho thu duge ¢ cac bude 5) va 7) vao tui
polyetylen, va sau d6 chuyén vao may tron PK 16n hon 6 budc 8).

Sang bdt da tan (Muc #7) va vi tinh thé xenluloza, NF (Emcocel® XLM90;
d6 4m thip) (Muc#8) qua sang 40 micromet.

Thém mot nta lwong thu dugc tir bude 10) vao méy tron PK nho ¢ bude 5) va
7), trdn trong 3 phut, chuyén vao tdi polyetylen dugc sit dung trong budc 9),
va lic tui polyetyleﬁ.

Cho vét liéu thu dugc tir buge 11) vao mdy tron PK 16n, ma van dang chira
vat liéu ctia budce 8) va 9).

Thém nira thit hai cta vat liéu thu duoc tir bude 10) vao mdy tron PK nhéd &
cac budc 5), 7), va 11), trén trong 3 phut, rdi chuyén vao tii polyetylen sir
dung trong cac budc 9) va 11), va lic tai polyetylen.

Cho thém vat liéu & bude 13) vao may tron PK 16n van dang chira vat li€u &
cac bude 8), 9), va 12), va tron trong 10 phut.

Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #9)
qua sang 40 micromet, chuyén vao tti polyetylen dugc sir dung trong cac

bude 9), 11), va 13), va lic tii polyetylen.
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16) Cho thém vét liéu thu dugc tir buéc 15) vao mdy tron PK 16n van dang chira
vat liéu & cac budce 8), 9), 12) va 14), va tron trong 10 phut.

17) Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #10)
qua sang 40 micromet.

18) Cho thém vat liéu thu dugc tir bude 17) vao may tron PK 16n van dang chira
vat liéu & cac budce 8), 9), 12), 14) va 16), va tron trong 10 phit.

19) Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #11)
qua sang 40 micromet.

20) Cho thém vt liéu thu dugc tir bude 19) vao may tron PK 16n van dang chtra
vat liéu & cac budc 8), 9), 12), 14), 16), va 18), va trdn trong 10 phut.

21) Sang Magie Stearat (Muc #12) qua sang 40 micromet.

22) Cho thém vat liéu thu dugc tir bude 21) vao mdy tron PK lon van dang chira
vt lidu & cdc budc 8), 9), 12), 14), 16), 18) va 20), va trdn trong 5 phut.

23) Tao vién nang gelatin tring duc kich thudc 4 tir vat lidu thu duge tir may tron
bang hé Incap.

24) Khir bui va phén loai theo trong luong vién nang.

Vidu45:  Duogc phdm 18
Thanh phan ctia mé duge cho trong Bang 24 dudi déy.
Bang 24: Thanh phan mé

Tht ty | Hop phan g/mé mg/vién nang
1 Hop chét c¢6 cong thire (I-1) Dang 2 3,53 0,30
2 Vi tinh thé xenluloza, NF (Emcocel® 496,5 4,50
XLM90; d6 4m thip)
3 Vi tinh thé xenluloza, NF (Emcocel® 500 7,35

XLM90; d6 4m thip)

Téng trong lugng 1000 85

Vién nang gelatin tring duc kich thuéc 4

Diéu ché mé theo qui trinh sau:
1) Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thip) (Muc #2)

qua sang 40 micromet va cho vao thiét bi khudy tron toc do cao.
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2) Sang hop chét ¢ cong thirc (I-1) Dang 2 qua sang 60 micromet, cin (Muc #1)
va cho vao thiét bi tron do truot cao dung & budce 1).

3) Sang vi tinh thé xenluloza, NF (Emcocel® XLM90; do 4m thap) (Muc #3)
qua sang 40 micromet va cho vao thiét bi khudy tron tdc dd cao dung & céac
budce 1) va 2).

4) Chay thiét bi khudy trén tdc do cao ding & cac buéde 1), 2), va 3) trong 4 phut.

5) Tao vién nang gelatin tréng duc kich thudce 4 tir vat liéu thu dugc tr may tron
bang hé Incap.

6) Khir bui va phén loai theo trong lugng vién nang.

Vi du 46: Bot dong kho nhanh 1

Bao ché dung dich ctia 40% rugu tert-butylic /60% nudc ding dé tiém trong
mot binh chita sach béng cach dun néng lugng can thiét cua ruou tert-butylic dén 35°C
va thém nuée ding dé tiém vao. Lam ngudi dung dich v& 15-30°C. Thém lugng can
thiét (60% cua toan mé) ctia dung dich ruou tert-butylic /nudc vao binh tron trude. Gif
lai khoang 40% dung dich dé rira. Thém axit xitric (30% ctia mé) vao binh trdn trude
va khudy. Rira binh bang dung dich ruou tert-butylic /nuéc duge giit lai, va d6 nudc
rira vao binh trén trude. Khudy hdn hop téi khi axit xitric hoa tan hoan toan. Thém
natri xitrat (30% cuia mé) vao binh tron trudc va khudy. Rira binh bing phan dung dich
rugu tert-butylic /nude duge giit lai, va db nudce rira vao binh trdn trude. Khudy hdn
hop t6i khi natri xitrat hoa tan hoan toan. Thém axit N-(2-pyrazin)cacbonyl-L-phenyl-
L-leuxin boronic (VIII-15) vao binh tron trudc va khudy. Rira binh bing phin dung
dich ruogu tert-butylic /nuéc dugc giit lai, va db nudce ria vao binh trdn trude. Khudy
hdn hop téi khi axit boronic hoa tan hoan toan. Chuyén hdn hop axit xitric, natri xitrat,
va axit boronic tir binh tron trudc vao binh trdn chinh. Rira binh trdn trudc bang nudc
dé tiém va d6 nudce rira vao binh tron chinh. Thém axit xitric (70% cua mé) vao binh
tron chinh. Rira binh bing nuéc, va db nuéc rira vao binh trdn chinh. Khuéy hdn hop
dén khi axit xitric hoa tan hoan toan. Thém natri xitrat (70% ctia mé) vao binh tron
chinh va khudy. Rira binh bing nudc, va dd nudc rira vao binh trdn trude. Khudy hdn
hop dén khi natri xitrat hoa tan hoan toan. Thém glyxin vao binh tron chinh va rira
glyxin du bang nuéc, va dd nuéc rira vao binh tron chinh. Khudy hén hop dén khi
glyxin dugc hoa tan hoan toan. Thém luong nudce vira di vao dé giam tbng ham luong

ruou vé 4,7% thé tich/thé tich. Loc hdn hop qua thiét bi loc 0,22pum. Cho cac phan
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bing nhau cia dung dich loc vao trong cac 1o nho. Pong kin lo nhé bang nut dong kho
nhanh va dit vao cdc ngan trong budng dong kho nhanh duge duy tri ¢ 20°C. Lam
lanh budng dong kho nhanh vé -45°C v6i tbe dd giam nhiét phi hgp va giit tai nhiét do
do6 trong 200 phut. Lam 4m budng 4m dén -20°C véi tdc d6 nhiét thich hgp va duy tri
& nhiét do nay trong 480 phut. Lam lanh lai budng v& -45°C véi téc do nhiét thich hop
va duy tri ¢ nhiét do nay. Sau 200 phut, lam chan khong budng dong khd nhanh, va
didu chinh 4p sudt budng dén 150 micromet bing nito. Lam 4m budng dén -25°C bing
tc d6 nhiét phit hop va gift nhiét do nay trong 3000 phit. Sau mdi san pham khi cip
nhiét dién doc -25°C hodc 4m hon, budng s& dugc lam 4m dén 27°C va duoc duy tri &
nhiét d6 nay trong 600 phut. Tai cudi mdi chu trinh 1am kho, hdi phuc lai ap suét
budng bang nito, déng kin céc lo nho lai va liy ra khoi budng. Dung dich tién dong
kho nhanh chira: xitrat 52mM, glyxin 3%, rugu tert-butylic 4,7% (nhu thé hién cho
trong Bang 25 dudi day).
Béng 25: Thanh phin mé

5 Khoi , Khdi
STT | Hop phan leong/ml, mM M¢é lrong/lo
1 | Hop chét (VIII-15) 0,001g 2,6 0,300g 3,5mg
Axit xitric monohydrat
2 USP, EP 0,00382 g | 18,2 1,147 g 13,37 mg
Natri xitrat dihydrat,
3 USP, EP 0,00994 g | 33,8 2,982 g 34,79 mg
4 | Glyxin, USP, EP 0,03 g 399.,6 90 g 105 mg
5 Ruou tert-butylic, hang | khong 4p | khong ap 14.1 mL 0,1645
ACS dung dung ’ mlL
Nuée dung dé tiém, khong &p | khong ap T?em Y30 khong é&p
6 USP/EP dun dun den the dun
e e |tichme |78
7 | Téng thé tich khongdp | khongdp | 300 7 |3 5mL
dung dung
8 | Do pH cubi do duge khongdp | khong dp | 5 khong dp
dung dung dung
Vidu47:  Bot dong kho nhanh 2

Bao ché bot dong kho nay theo nhu md ta trong vi du 46. Dung dich tién dong
kho nhanh chtra: xitrat 52mM; glyxin 3%; va rugu tert-butylic 4,7% (nhu duoc thé
hién trong Bang 26 dudi day).
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Bang 26: Thanh phin mé

3 Khéi , Khoi
STT | Hop phan lrong/mL mM M¢é lrong/lo
1 | Hop chét (VIII-15) 0,001 g 2,6 0,300 g 3,5 mg
Axit xitric monohydrat
2 USP, EP 0,00168 g | 8,0 0,504 g 5,88 mg
Natri xitrat dihydrat,
3 USP, EP 0,0129g | 44,0 3,882 g 45,15 mg
4 | Glyxin, USP, EP 0,03 g 399.,6 90¢g 105 mg
5 Ruou tert-butylic, hang khong 4p | khong ap 14.1 mL 0,1645
ACS dung dung ’ mL
6 Nude ding dé tiém, khong ap | khong ap éf?em a0 khong ap
USP/EP dung dung én the dung
' i tich mé i
7 | Téng thé tich khong dp | khongdp | 305 7 |35 mL
dung dung
8 | bdpH cudi do duogc khongdp | khong dp 5,84 khong ap
dung dung dung

Vi du 48: Bot dong kho nhanh 3

Bao ché ché phim theo nhu md t& trong Vi du 46, chi thay dbi chu trinh dong
kho nhanh. Péng kin céc lo nhd bang nat ddong kho nhanh va dat vao céc ngin cua
budng dong lanh dugc duy tri nhiét 46 & 20°C. Lam lanh budng dong kho nhanh vé -
45°C vai the do nhiét phit hop va giit & nhiét do nay trong 200 phat. Lam 4m budng
Jén -20°C véi toe do nhiét phi hgp va gitt nhiét do nay trong 480 phut. Lam lanh
budng v& -45°C v6i tbe do nhiét phtt hop va duy tri nhiét do nay. Sau 200 phut, lam
chan khong budng déng lanh va diu chinh 4p suét budng thanh 150 micromet bing
nito. Lam 4m budng dén -15°C véi tbc do nhiét phi hop va gilt & nhiét do nay trong
2700 phit. Sau mdi san pham khi cip nhiét dién doc gia trj -15°C hodc 4m hon, budng
duge 1am 4m dén 37°C va duy tri & nhiét do nay trong 300 phut. Tai cudi mdi chu trinh
lam khd, hoi phuc lai ap sut buéng béng nito, dong kin cac lo nhd lai va léy ra khoi
budng. Dung dich tién dong kho nhanh chira: xitrat 52mM, glyxin 3%, ruou tert-
butylic 4,7% (nhu thé hién cho trong Bang 27 dudi déy).
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Béang 27: Thanh phdn mé

5 Khoi , Khoi
STT | Hop phan hrong/mL, mM Mé lrong/lo
1 | Hop chét (VIII-15) 0,00lg |2,6 1.0g 3,5 mg
Axit xitric monohydrat
2 USP, EP 0,00382 g | 18,2 382 ¢ 13,37 mg
Natri xitrat dihydrat, USP,
3 Ep 0,00994 g | 33,8 994 34,79 mg
4 | Glyxin, USP, EP 0,03 g 399,6 30,0 g 105 mg
Ruou tert-butylic, hang khong 4p | khong ap 0,1645
> ACS dung dung 47,0 mL mL
Nuéc dung dé tiém, khong ap | khong ap TPern a0 khong ap
6 den the
USP/EP dung dung ; . dung
tich mé
7 | Téng thé tich khong dp | khong &p | 1600 1, | 3,5 mL
dung dung
8 | Do pH cubi do duge khong dp | khong ap | 5 5 khong ap
dung dung dung
Vi du 49: Bo6t ddong khd nhanh 4

P& nuéc dé tiém vao binh sach. Thém axit xitric va natri xitrat vao va khuéy
dén tan. Thém axit N-(2-pyrazin)cacbonyl-L-phenyl-L-leuxin boronic (VIII-15) vao
dung dich nay, va khudy dén tan. Thém glyxin vao binh va rira glyxin du bang nuéc,
va db nuéc rira vao binh tron chinh. Khudy hdn hop cho dén khi glyxin tan hoan toan.
Thém nudc vao dén thé tich mé. Loc hdn hop qua thiét bi loc 0,22um. Cho cac phén
bang nhau ctia dung dich loc vao trong cac lo nho. Déng kin cac 1o nho bang nit dong
kho nhanh va dit vao céc ngin trong budng dong kho nhanh dwgc duy tri & 20°C. Lam
lanh budng dong kho nhanh vé& -45°C véi tc do nhiét phd hop va gift & nhiét do nay
trong 200 phut. Lam 4m budng 1én -20°C véi tdc do nhiét phu hop va gitt nhiét do nay
trong 480 phtt. Lam lanh budng vé -45°C véi téc do nhiét phit hop va duy tri nhit do
nay. Sau 200 phut, 1am chan khong budng déng lanh va diéu chinh 4p sudt budng
thanh 150 micromet bang nito. Lam 4m budng dén -25°C vdi tde @6 nhiét phu hop va
gilt & nhiét dd nay trong 3000 phut. Sau mdi san pham khi cip nhiét dién doc gia tr -
25°C ho#ic 4m hon, buéng duoc 1am 4m dén 27°C va duy tri & nhiét dd nay trong 600
phut. Tai cudi mdi chu trinh 1am kh, hdi phuc lai 4p suét budng bang nito, dong kin
céc lo nho lai va 14y ra khéi budng. Dung dich tién doéng khd nhanh chua: xitrat

52mM, glyxin 3% (nhu thé hién cho trong Bang 28 duéi day).
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Béng 28: Thanh phdn mé

3 Khéi | : Khéi
STT | Hop phan lrong/ml, mM Me¢ lrgng/lo
1 | Hop chét (VIII-15) 0,001 g 2,6 0,30 g 3,5mg
2 | Axit xitric monohydrat USP, EP | 0,004097 g| 19,5 1,229 g 14,34 mg
3 | Natri xitrat dihydrat, USP, EP 0,009557 g| 32,5 2,867 g 33,45 mg
4 | Glyxin, USP, EP 0,03 g 399,6 9.0g 105 mg
A R Thém vao A1
5 | Nuéc ding dé tiém, USP/EP ﬁﬁgﬁg ap lgh%’;gn dén thé gﬁgﬂg ap
Ung P aAung | .1 meé ng
6 | Téng thé tich khongdp | khong | 304 7 135
dung ap dung
7 bo pH cubi do dugc khong dp lfhong 4,90 Khong ap
dung ap dung dung
Vidu50: B6t dong kho nhanh 5

Bao ché bdt dong kho nhanh nhu mo ta trong Vi du 49. Dung dich tién déng

khd nhanh chtra: xitrat 52mM; va glyxin 3% (nhu thé hién cho trong Bang 29 dudi

day). Trong vi du nay, do pH cta dung dich tién déng kho nhanh dugc didu chinh dén

d6 pH cudi do dugc bang cach thém HCI 2N.
Béng 29: Thanh phin mé

5 Khéi : Khéi
STT| Hop phan lrong/ml, mM Mé lrong/lo
1 | Hop chit (VIII-15) 0,00lg |26 030 g 3,5 mg
5 é}))ut xitric monohydrat USP, 0.00168 g |8,0 0,504 g 5,88 mg
3 Natri xitrat dihydrat, USP, 001294 g | 44,0 3,882 g 45,29
EP mg
4 | Glyxin, USP, EP 0,03 ¢g 399,6 9.0¢g 105 mg
A ~ . | Thém vao A
5 | Nuoe ding dé tiém, Usp/Ep | Khong 4p | khongdp | e s | Khong
dung dung .+ . |épdung
tich mé
6 | Téng thé tich khong dp \khong ap | 300 7 |3 5mL
dung dung
7 | D6 pH cubi do duoc khongdp | khongdp | 5 ¢, khong
dung dung ap dung
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Vidu50:  Bot dong kho nhanh 6

D6 nude dé tiém vao binh sach. Thém axit xitric va natri xitrat vao va khuay

dén tan. Thém axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-diclobenzamido
)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic (I-1) vao dung dich
nay, va khudy dén tan. Thém glyxin vao binh va rtta glyxin du bing nudce, va dd nuéce
rira vio binh tron chinh. Khudy hdn hop cho dén khi glyxin tan hoan toan. Thém du
nuée vio dén thé tich mé. Loc hdn hop qua thiét bi loc 0,22 um. Cho cac phan bang
nhau ctia dung dich loc vao trong cac lo nho vo trung. Doéng kin cac 1o nho bing nit
d6éng kho nhanh va dat vao cic ngan trong budng dong khd nhanh duge duy tri & 20°C.
Lam lanh budng dong kho nhanh v& -45°C véi tée do nhiét phu hop va giit ¢ nhiét do
nay trong 200 phut. Lam 4m budng 1én -20°C véi tdc d nhiét phi hop va giit nhiét do
ndy trong 480 phut. Lam lanh budng v& -45°C véi toc d6 nhiét phi hop va duy tri nhigt
dd nay. Sau 200 phut, 1am chan khong budng dong lanh va diéu chinh 4p suét budng
thanh 150 micromet bang nito. Lam 4m budng dén -25°C véi tbc @6 nhiét phu hop va
git & nhiét dd nay trong 3000 phut. Sau mdi san phdm khi cip nhiét dién doc gié tri -
25°C hogc 4m hon, budng dwoc lam 4m dén 27°C va duy tri & nhiét d§ nay trong 600
phut. Tai cubi mdi chu trinh lam khd, hdi phuc lai 4p sut budng bing nito, day kin céc
lo nho lai va liy ra khéi budng. Dung dich tién dong kho nhanh chira: xitrat 55mM,
glyxin 3% (nhu thé hién cho trong Bang 30 dudi day).

Bang 30: Thanh phin mé

5 Khoi 7 Khi
STT | Hop phan lwgng/mL, mM Mé lwong/lo
Hop chat (I-1) (biéu dién
1 | bang luong hop chat 0,001 g 2,75 0,50 g 3,5 mg
(VIII-1)
Axit xitric monohydrat
2 USP, EP 0,0012 g 5,5 0,578 g 4,2 mg
3 I]::I}e)ltn xitrat dihydrat, USP, 0.0147 g 49,5 7279 g 51,45 mg
4 | Glyxin, USP, EP 0,03 g 399,6 15,0 g 105 mg
Nude ding dé tiém, khong ap | khong ap TPem Y40 khong é&p
5 deén the
USP/EP dung dung , . dung
tich mé
6 | Téng thé tich khong dp | khongdp | 556 1y |35 mp
dung dung
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Vidu51: Hoa tan lai bdt dong khd nhanh

Bot dong khd nhanh (vi du nhu dugc bao ché & cac Vi du 46-50) duoc phan
tich bang cac phuong phdp XRPD, DSC, sdc ky khi, va Karl Fisher dé kiém tra cdu
tric, dd 6n dinh banh, dung moi du va do 4m du, twong tmg. Bot dong kho nhanh dugc
hoan nguyén vao mot lugng nude vo trung thich hop cho tiém hodc dung dich natri
clorua vo trung 0,9% cho tiém. Phén tich cac dung dich hoa tan lai bang HPLC, va

NMR, dé kiém tra d6 tinh khiét, va phﬁn tram este.

Vidu52:  Bao ché cac ché phim cua axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxabinan-4-carboxylic (I-1)

Dang 2 dé cép ngoai duong tiéu héa hodc qua duong miéng

D4 nude dé tiém vao binh sach. Thém axit xitric monohydrat va natri Xitrat
dihydrat vao va khudy dén tan. Thém axit 4-(R,S)-(carboxymetyl)-2-((R)-1-(2-(2,5-
diclobenzamido)axetamido)-3-metylbutyl)-6-oxo-1,3,2-dioxaborinan-4-carboxylic  (I-
1) Dang 2 vao dung dich nay, va khuéy nhan dugc dung dich. Thém natri clorua vao
dung dich nay va khudy hdn hop dén Kkhi tan hoan toan. Thém nudc vao dén thé tich
mé. Loc hdn hop qua thiét bi loc 0,2pm. Cho cac phin bing nhau cia dung dich loc
vao trong céc 1o nho vd trung. Déy kin lo bang nut dong khd nhanh va bao quan & -

20°C. Thanh phin ctia mé va cta lo nhd duge néu dudi ddy trong Béng 31.

Béang 31: Thanh phdn mé

3 Khéi v Khéi
STT | Hop phan lwong/mL mM M¢ lrgng/lo
Hop chat (I-1) (bicu dién
1 bang lugng hop chat 0,001g 2,75 20g 3,3mg
(VIII-1)
Axit xitric monohydrat
2 USP, EP 0,0012¢g 5,5 23,198g | 3,282mg
Natri xitrat dihydrat,
3 USP, EP 0,0147g 49,5 291,183g | 48,05mg
4 Natri clorua, USP, EP 0,0045¢ 77 89,991g | 14,85mg
Nude dung dé tiém, khong 4p | khong ap TElem Y40 khong ap
> USP/EP dung dung den the dung
i ' tich mé i
6 | Téng thé tich khong dp | khong dp | 3,3mL
dung dung
7 | Do pH cubi do duge khong dp | khong dp | 5 5 khong dp
dung dung dung
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Vidu 53:  Phuong phap phén tich thir nghiém 1

St dung HPLC pha ngugc dung cdt C8 ¢ 25°C va b do tia cuc tim (UV) &

budc song 225nm.

Pha dong: Hé gradien bit dau tir 85% pha dong A (0,01% axit trifloaxetic
trong nuée) va 15% pha dong B (0,01% axit trifloaxetic trong axetonitril) va két thuc &

75% pha dong B sau 40 phut.

Chuin bi mAu thir nghiém bang cach hoa tan céc thanh phan ctia vién nang
trong chit pha lodng axetonitril: dém xitrat 20mM véi ty 1€ 1a 15:85 (thé tich/thé tich).
Trong c4c didu kién d6, hop chét c6 cong thirc (I-1) thiy phan hoan toan phén este
xitrat ctia phan tit dé tao thanh hop chit ¢6 cong thite (VIII-1) v6i ti 18 phan tir 1:1. Su
c6 mit cta hop chit c6 cong thire (VIII-I) trong mau thir nghiém duge xac nhan bang
cach so sanh thoi gian lvu cia miu véi thoi gian luu cia mau chuén. Tinh lugng hop
chét ¢6 cong thire (VIII-1) c6 trong mau tr dién tich pic, dua trén viéc so sanh trong
lugng trén trong lugng c6 tinh dén hé sb chuyén khdi lwong phan ti, véi dién tich pic
ctia cht chudn so sanh. Chét chudn so sanh dugc st dung 1a lugng da biét cta hop
chét c6 cong thire (I-1), c6 do tinh khiét da biét, dugc didu ché trong cing diéu kién
thay phan v6i mau thir nghiém. Giéi han dinh luong ctia phwong phép la 0,05% va
gi¢i han phat hién dugce tinh 1a 0,02%.

Vidu 54: Phuong phap phan tich thtr nghiém 2

St dung HPLC pha thuong, rira gidi isocratic (d&ng ndng do) vé6i pha dong 1a
THF/n-Hexan/TFA ¢6 ty 16 40/60/0,1 (thé tich/thé tich/) trén cot HPLC xyano & 25°C
trong 8 phut, b do UV & budce song 230nm.

Chuén bi miu thir nghiém bang cach hoa tan vién nang trong THF/n-Hexan
v6i ty 18 12 40/60 (thé tich/thé tich). Trong cac diéu kién nay, hop chét c6 cong thic (I-
1) khong bi thity phan thanh hop chét c6 cong thie (VIII-1). Lugng hop chat c¢6 cong
thue (VIII-1) c¢6 trong miu duge tinh tir dién tich pic, dya trén viéc so sdnh trong
luong trén trong lugng cé tinh dén ca hé sb chuyén khéi luong phan tlr, v6i dién tich
pic ciia chét chudn so sénh. ChAt chudn so sanh duogc st dung 14 lwong da biét ctia hop
chéit c6 cong thirc (VIII-1), c6 dd tinh khiét da biét, dugc diu ché trong cing didu
kién thuy phan véi mau thir nghiém. Giéi han dinh lugng cia phuong phap cho hop
chét (I-1) 13 0,2%.
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Dé tinh lwong hop chét ¢é cong thic (I-1) c6 trong mau thr nghiém, ca hai
Phuong phéap phén tich thir nghiém 1 va Phuong phap phén tich thit nghiém 2 déu
dugc st dung. Phuong phap phan tich thir nghiém 1 dugc sir dung dé tinh lugng, theo
trong lugng, cia hop chét c6 cong thire (VIII-1) ¢6 trong mau thtr nghiém chira hop
chét c6 cong thirc (I-1). Phuong phap phén tich thir nghiém 2 duoc st dung dé tinh
lwong ctia hop chét c6 cong thire (VIII-1) c6 mit trong mAu cta hop chét c6 cong thirc
(I-1), thu dugc khi khong bi thuy phén.

Luong hop chét ¢6 cong thirc (VIII-1) thu dugc tir Phuong phép phén tich thu
nghiém 1 trr di lugng hop chét c¢6 cong thirc (VIII-1) thu dugc tir Phuong phap phan
tich thir nghiém 2 s& cho luong hop chét c¢6 cong thirc (VIII-1) tao thanh do sy thiy
phén cta hop chét c¢6 cong thirc (I-1) c6 mit trong mau thtr nghiém. Dya trén ty 1€
phén tu 1:1, tu khéi luong phan tir sé& tinh dugc lugng hop chét ¢ cong thire (I-1) ¢6

mit trong mau thit nghiém.

Trong khi sang ché da mo ta twong dbi chi tiét & trén dé duogc hiéu va lam sang
t6, cac phuwong an cu thé ndy dugc xem 1a minh hoa va khong giéi han pham vi sang
ché. Nguoi c6 hiéu biét trung binh trong linh vyc khi doc phan mo ta ndy s& hiéu rang
c6 thé thuc hién c4c thay ddi khac nhau vé kiéu va chi tiét ma khong léch khéi pham vi
clia sang ché, ma pham vi nay dugc x4c dinh bdi cac diém yéu cau bao ho chtr khong

phai 12 bdi cic phuong an cu thé.

Céc patent va tai liéu tham khao khoa hoc dugc din ra & day la nhim xé4c 14p
kién thirc da c6 dbi voi nhitng ngudi ¢6 hiéu biét trung binh trong linh vyc ky thuat
nay. Trir khi dugce quy dinh khéc, tAt ca cac thudt ngit ki thuat va khoa hoc dugc sir
dung & day c6 y nghia gidng nhu dugc hidu thong thuong ddi véi ngudi co hiéu biét
trung binh trong linh vuc cua sang ché. Cac patent da dugc cép, cac don patent, va tai
liéu tham khao néu ¢ day dugce dua vao day bang céach vién dan véi pham vi gidng nhu
dugc chi ra mot cach cu thé va riéng biét trong ting tai liéu can duogc dua vao day
bang céch vién din. Trong truong hop khong thdng nhét, cin hiéu theo ndi dung ban

md ta nay, bao gom ca cac dinh nghia.
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YEU CAU BAO HQ

1. Quy trinh didu ché hop chét c6 cong thie (II):

_ T O Rbt
1 RbZ
H § RT y @ n nb3
LN N B R
P/ N \E/ (@) Rb4
| R# T o R
- A ¢1)
hodc mudi duge dung ctia né, trong do:

Alao;

P 12 Re-C(O)-; R¢ 1a RP; RP 12 hé mot hodc hai vong dugc thé hodc khong duoc thé
duoc chon tir nhém gdm phenyl, pyridinyl, pyrimidinyl, naphtyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinoxalinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
tetrahydroquinoxalinyl, va dihydrobenzoxazinyl;

R® 14 hydro, Ci.6 béo, C1.6 flo béo, hodc -(CH2)n-CHa-R? ;

R#! 13 hydro, Ci.6 béo, C1-6 flo béo, hogc -(CHa)n-CHa-RP;

mdi RB 1a phenyl;

m1a 0, 1, hoac 2;

mdi nhém trong s6 RP! va RP? doc 18p 1a hydro, -(CHz),-OH, «(CH2),-CO2H, trong do
pla0, 1hodc 2;

mdi nhém trong s6 R va R* doc 1ap 1a hydro, -(CH2),CO.H , trong d6 p 14 0, 1 hodc
2;va

nla 0 hodc 1;

quy trinh nay bao gdm céc budc:

(1a) két hop hop chét c6 cong thirc (vi) véi gbc phong bé nhom amino dé tao ra hop

chét c6 cong thire (vii):

h o R o o R
Gbc phong bé N N OPG » p N N OPG
nhém amino r2 (M 0 r2[H 0O
A A

vi vii
trong d6 PG 1a hydro hodc nhém bao vé€;

(2a) loai bao vé hop chit c6 cong thirc (vii) dé tao ra hop chét c6 cong thirc (viia):
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0 Ra1

H
,krrOPG N N N)\n,OH
RraZ H Raz H O
A
vii viia

(3a) két hop hop chét c6 cong thirc (viia) v6i hop chét ¢6 cong thire (i) dé tao ra hop

chét c6 cong thic (iv):

CHg
HiC, ..,Ji-cpqa
H O R&" % nm'LCH3 H O Rﬁ1 H 9
P N+ —> p N)\rf N
RaZ H O Ra2 H O Ea
» A A R
viia . iv

trong d6 X 1a CF3COy7;

(4) loai bao v¢€ axit boronic cua hop chét c6 cong thic (iv); va

(5) cho hop chat da loai bao vé phan ng véi axit alpha hydroxy carboxylic hodc axit
beta hydroxy carboxylic dé tao ra hop chét c6 cong thirc (I7),

trong d6 nhém béo chi cac nhom alkyl, alkenyl, hodc alkynyl thing, nhanh hozc vong
va cac dang lai cia ching,

axit alpha-hydroxy carboxylic chi hop chét chra nhém hydroxyl gin truc tiép véi
nguyén tt cacbon & vi tri alpha so v6i nhoém axit carboxylic va axit beta-hydroxy
carboxylic chi hop chédt chita nhém hydroxyl gén truc tiép véi nguyén ti cacbon & vi
tri beta so vi nhom axit carboxylic.

2. Quy trinh diéu ché hop chét ¢6 cong thie (II):
O Rbt

al Rb2
v ~
P o HJ\H’ Y0 Rb4
R O R?
A (1D

hodc mudi dugc dung ctia nd, trong do:

Alao;

P 1a R°%-C(0)-; R¢ 1a RP; RP 1a hé mdt hodc hai vong duge thé hodc khong duoc thé
duoc chon tir nhém gdm phenyl, pyridinyl, pyrimidinyl, naphtyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinoxalinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,

tetrahydroquinoxalinyl, va dihydrobenzoxazinyl;
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R® 12 hydro, C1.6 béo, C1.s flo béo, hodc -(CHz)n-CH2-RP;

R2! 13 hydro, Ci.6 béo, C1.s flo béo, hodc -(CHa)m-CHa-RP;

mdi RP 13 phenyl;

m1a 0, 1, hodc 2;

mdi nhém trong sb RP! va R®2 doc 1ap 1a hydro, -(CHz),-OH, «(CH2),-CO,H, trong do6
pla0, 1hodc 2;

mdi nhom trong sd RP? va R* doc 1ap 1a hydro, -(CH2),CO2H , trong d6 p 1a 0, 1 hodc
2;

n1a 0 hoac 1;

quy trinh nay bao gdm céc budc:

(1) két hop hop chit c6 cong thirc (i) vi hop chét c6 cong thire (if) dé tao ra hop chét

c6 cong thire (iii):

CHs
Hs(:‘d’ i L{’CHg al
+ (? 7 H O R H
B + N OH
X HSN ~ 70 PG Ei — PG
R 0
R® A

trong d6 X 1a CF3COy7; va PG 12 hydro hodc nhom béo v¢;
(2) loai bao vé hop chét c6 cong thire (iii) d8 tao ra hop chit c6 cong thirc (iiia):

CHs CHE
H&C,‘ 0 é’

C"H3 Ha.C," i) l,:‘ CH3
1 i 1 y
g o w9 oy X
N JXNVB N A{rN .

R I———— N
H

AN

iii iiia
(3) két hop hop chét c6 cong thuc (iiia) voi gbc phong bé nhém amino dé tao ra hop

chét c6 cong thirc (iv):

HsC,
al
A 0
P N Y
R O R®
A
iy

(4) loai bao vé axit boronic ctiia hop chét c6 cong thirc (iv); va
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(5) cho hop chét da loai bao vé phan tng véi axit alpha hydroxy carboxylic hodc axit
beta hydroxy carboxylic d8 tao ra hop chét c6 cong thic (I1),

trong d6 nhém béo chi cac nhom alkyl, alkenyl, hodc alkynyl thing, nhdnh hodc vong
va cac dang lai clia chung,

axit alpha-hydroxy carboxylic chi hop chit chita nhom hydroxyl gén truc tiép véi
nguyén tir cacbon & vi tri alpha so v&i nhom axit carboxylic va axit beta-hydroxy
carboxylic chi hop chat chira nhém hydroxyl gin truc tiép v6i nguyén tir cacbon & vi
tri beta so véi nhom axit carboxylic.

3. Quy trinh theo diém 1 hodc 2, trong do:

(a) phan tng & bude (1) hodc (1a), hodc bude (3) hodc (3a), hodc ca bude (1) va (3),
hodc ca bude (1a) va (3a), dugc thuc hién véi sy c6 mat cia chét phéan Gng két hop
peptit, tuy y trong 4o chit phan g két hop peptit dugc chon tir nhom gdm chéit phan
ung carbodiimit, chét phan tng phosphoni, va chét phan tmg uroni, vi dy trong d6 chét
phan Ung két hop peptit dugc chon tr mdt hodc nhidu nhém bao gdm
dixyclohexylcarbodiimit (DCC), 1-(3dimetylaminopropyl)-3-etylcarbodiimit (EDC),
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (BOP), va O-(1H-
benzotriazol-1yl)-N,N,N’N -tetrametyluroni tetrafloborat (TBTU); va/hoéc

(b) quy trinh ndy con bao gdm budc chuyén gdc axit carboxylic ctia hop chét (ii) thanh
este hoat héa hoic halogenua axit true phan tmg & bude (1) hodc (3a), vi dy trong do
este hoat hoa hoic halogenua axit nay 1a este O-(N-hydroxysucxinnimit); va/hodc

(c) phan Gmg & bude (3) hodc (1a) dugc thyc hién véi sy c6 mit cla tetrahydrofuran;
va/hoac

(d) phan tng & budce (4) dugc thuc hién véi sy c6 mit cua chit nhan axit boronic hitu
co, alkanol thap, dung mdi Cs.s hydrocarbon va dung dich nuée axit vo co, tiry y trong
do axit vo co 1a axit clohydric va/hodc tuy y trong do chit nhén axit boronic hitu co 1a
i-BuB(OH),; va/hodc

(¢) phan tmg & budc (5) duge thuc hién véi su c6 mit cia dung moi duge chon tur
nhom gdm etyl axetat, metyl isobutyl keton, axeton, axetonitril, 2-
metyltetrahydrofuran, anisol, isopropyl axetat, dimethoxyetan, tetrahydrofuran,
dioxan, diclometan, toluen, heptan, metyl-xyclohexan, tert-butylmetyl ete, va td hop

bét ky cua chiing; va/hodc
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(f) phan tmg & bude (5) duge thuc hién véi sy c6 mét cla chit xtc tac, trong d6 chét
xuc tac 1a bazo amin hitu co, vi du trong dé chit xtc tac duge chon tir nhoém gém
trietylamin, trietylenediamin, pyridin, colidin, 2,6-lutidin, 4-dimetylaminopyridin,
ditertbutylpyridin, ~ N-metylmorpholin, ~ N-metylpiperidin,  tetrametylguanidin,
diazabixyclo[5.4.0Jundec-7-en (DBU), 1,4-diazabixyclo[2.2.2]octan, 1,5-
diazabixyclo[4.3.0]non-5-en, N,N 'diisopropyletylamin, hodc t8 hop bat ky cua chiing;
va/hodc

(g) trong phan Ung & bude (5) axit alpha hydroxy carboxylic hodc axit beta hydroxy
carboxylic dugc sit dung trong dung moi ¢ nhiét do nim trong khoang tr khoang 40°C
dén khoang 80°C; va/hodc

(f) PG 1a nhém bao vé dugc chon tir nhom gém nhém béao vé axyl va nhém bdo vé
uretan, vi du trong d6 PG 12 nhom bao vé dugc chon tir nhom gém formyl, axetyl,
sucxinyl, metoxysucxinyl, tert-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz), va

florenylmetoxycarbonyl (Fmoc).

4. Quy trinh theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 quy trinh ndy con
bao gdm budc:

(6) tach hop chét cé cong thirc (IT) du6i dang chét ran tinh thé.

5. Quy trinh diéu ché hop chét c6 cong thie (I1):

0 Rb'l
i sz
1 o| Ra g g e
P N Y0 R4
RaZ H o éa
A )
hodc mudi duge dung cta no, trong do:

Alao;

P 1a Re-C(0)-; R¢ 1a RP; RP 1a h¢ mot hodc hai vong dugc thé hosc khong dugc thé
duoc chon tir nhém gdm phenyl, pyridinyl, pyrimidinyl, naphtyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinoxalinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
tetrahydroquinoxalinyl, va dihydrobenzoxazinyl;

R 1a hydro, Ci-6 béo, Ci-6 flo béo, hodc -(CH2)»-CH2-R?;

R#! 13 hydro, C1.6 béo, Ci-6 flo béo, hodc -(CH2)n-CHa-R®;

mdi RB 1a phenyl;
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mdi nhom trong sb R®! va R® doc 14p 1a hydro, -(CHz),-OH, —(CHz),-CO>H, trong dé
pla0,1hoac2;

mdi nhém trong sb R va RP* doc 1ap 1a hydro, -(CH2),CO2H , trong d6 p 1a 0, 1 hodc
2;va

n1a 0 hoac 1;

quy trinh nay bao gbm budc cho hop chét c6 cong thirc (v):

0 Ra1

OH
{ 14
p N N~ TOH
Ra2 H le} ﬁa
A

v
phan mg véi axit alpha hydroxy carboxylic hodc axit beta hydroxy carboxylic dé tao
ra hop chat c6 cong thire (I1),

trong d6 nhom béo chi cac nhém alkyl, alkenyl, hodc alkynyl thing, nhanh hodc vong
va cic dang lai cua chung,

axit alpha-hydroxy carboxylic chi hop chit chira nhém hydroxyl gin truc tiép véi
nguyén tir cacbon & vi tri alpha so véi nhém axit carboxylic va axit beta-hydroxy
carboxylic chi hop chit chita nhom hydroxyl gén truc tiép voi nguyén ti cacbon & vi

tri beta so véi nhém axit carboxylic.

6. Quy trinh theo diém 3, trong do:

(a) phan ung dugc thyc hién voi sy c6 mit cia dung moéi duge chon tir nhém gdm etyl
axetat, metyl isobutyl keton, axeton, axetonitril, 2-metyltetrahydrofuran, anisol,
isopropyl axetat, dimetoxyetan, tetrahydrofuran, dioxan, diclometan, toluen, heptan,
metyl-xyclohexan, fert-butylmetyl ete, va t8 hop bat ky clia chiing; va/hodc

(b) phan tng dugc thyc hién voéi sy ¢6 mét cua chét xuc tac, trong dé chét xtc tac 1a
bazo amin hitu co, vi du trong do chét xtic tac dugc chon tir nhom gém trietylamin,
trietylendiamin, pyridin, colidin, 2,6-1utidin, 4-dimetylaminopyridin,
ditertbutylpyridin, ~ N-metylmorpholin, ~ N-metylpiperidin, tetrametylguanidin,
diazabixyclo[5.4.0]undec-7-en (DBU), 1,4-diazabixyclo[2.2.2]octan, 1,5-
diazabixyclo[4.3.0]non-5-en, N,N 'diisopropyletylamin, hodc t6 hop bat ky cia ching;
va/hoac

(c) phan Ung bao gdm budc gia nhiét axit alpha hydroxyl carboxylic va axit beta

hydroxyl carboxylic trong dung méi va lam mat dung dich nay, tuy y trong do viée
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lam mat bao gdm lam mét dung dich khong kiém so4t dén khi nhiét do bén trong 1a
khoang 25°C, tuy y trong d6 ddng dung méi duge bd sung vio trong qué trinh lam
mat, vi du trong d6 ddng dung mdi dugc chon tir nhom gbm heptan, metylxyclohexan,

toluen, fert-butylmetyl ete, etyl axetat, hodc t6 hop bat ky ciia chiing.

7. Quy trinh theo diém 5 hodc 6, trong d6 quy trinh nay con bao gdm budce tach hop
chét ¢6 cong thirc (IT) dudi dang chét rén tinh thé.

8. Quy trinh theo diém bat ky trong s6 cac diém tir 1 dén 7, trong d6 RP dugc chon tir
phenyl, pyridinyl, pyrimidinyl, va dihydrobenzoxazinyl dugc thé hodic khong dugc thé.

9. Quy trinh theo diém bét ky trong s cac diém tir 1 dén 8, trong d6 mdi nhém trong
s6 R va RP ddc 1ap 1a hydro, hodc -(CH2),CO2H va p 14 0, hodc 1.

10. Quy trinh theo diém bét k¥ trong sb cac diém tir 1 dén 9, trong d6 mdi nhém trong
s6 RP! va Rb? doc 1ap 1a hydro. '

11. Quy trinh theo diém bt ky trong s cac diém tir 1 dén 10, trong do:

Alao;

R?1a Ci alkyl; va

R?! 13 hydro.
12. Quy trinh theo diém bat ky trong sd céc diém tir 1 dén 11, trong d6 RP 1a 2,5-
diclophenyl.
13. Quy trinh theo diém bét ky trong sb céc diém tir 1 dén 12, trong do:

Alao;

RP 14 2,5-dichlorophenyl;

R?1a isobutyl; va

R?! 1a hydro.
14. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 13, trong d6 mdi nhom
trong s& RP! va R*2 doc 14p 1a hydro; mdi nhém trong s§ R®® va R* doc lap 1a -(CHa),-
COH; vap 1a 0 hodc 1.
15. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 14, trong d6 axit alpha

hydroxy carboxylic hodc axit beta hydroxy carboxylic la axit xitric.
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16. Quy trinh theo diém bét ky trong s cac diém tir 1 dén 15, trong d6 hop chit c6
cong thuc (IT) l1a axit 2,2’-{2[(1R)-1-({[(2,5-diclobenzoyl)amino]axetyl}amino)-3-
metylbutyl]-5-oxo0-1,3,2-dioxaborolan-4,4-diyl } diaxetic.

17. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm cac bude:
(1) cho hop chét int-1 phan tng v6i glyxin d8 tao ra a hop chét int-2:

¢ Q cl o
Cl : OH
glyxin H/\n’
Er————— O
Cl cl
int-1 int-2

3

(2) cho hop chét int-2 phéan g vé6i hop chét int-3 dé tao ra hop chét int-4:

m»'( S Qw
©/k /\n,OH +cx~3<:ooa HoN VB\ o’
int-2 .

'll«

O

mt-3 int-4

(3) cho hop chét int-4 phan (mg v6i HCI d8 tao ra hop chét int-5:

Cl O‘““ 9 Cl
2 HCI 9 1

N/\n’ B o
Cl Y ' Cl

int-4 int-5

> va
(4) cho hop chit int-5 phan ung véi axit xitric dé tao ra axit 2,2°-{2-[(1R)-1-({[(2,5-
diclobenzoyl)amino]axetyl}amino)-3-metylbutyl]-5-oxo-1,3,2-dioxaborolan-

4,4diyl}diaxetic.

18. Quy trinh theo diém 17, trong do:
(a) phan tng & budce (1) duoc thyc hién véi sy c6 mat clia NaOH, thy ¥ ¢ nhiét do
0+1°C; va’hoac
(b) phan g & bude (2) duge thyc hién véi sy c6 mit cua TBTU, tuy y ¢ nhiét do
dudi 5°C; va/hoac
(c) phan Gmg & bude (2) duge thyc hién v6i sy ¢6 mat ciia DIPEA, tuy y & nhiét do

duéi 5°C; va/hoic
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(d) phan tng & bude (3) duge thuc hién véi sy c6 mat cia metanol va hexan;
va/hodc
(e) phan tmg & budc (4) duge thuc hig¢n véi sy c6 mét cia etyl axetat; va/hodc
(f) phan tng & budc (4) duge thuc hign ¢ nhigt do tr khoang 40°C dén khoang
80°C.
19. Quy trinh theo diém 35, trong d6 quy trinh nay @& diu ché hop chat axit 2,2°-{2-
[(IR)-1-({[(2,5-diclobenzoyl)amino]axetyl}amino)-3-rnetylbutyl]-S-oxo-1,3,2-
dioxaborolan-4,4-diyl}diaxetic, quy trinh nay bao gdm bude cho hop chét int-5 phin

ung voi axit xitric:

O
Ccl O O v
H | . o, . CI O O
N Bj’ axit xitric H 7
N ~ B

7 Y i Y 0~ ~OH

int-5
trong d6 phan tng dugc thuc hién véi sy c6 mat cia dung moi chua etyl axetat,
va/hodc trong d6 phan tng dugc thuc hién ¢ nhiét do tir khoang 40°C dén khoang
80°C.

20. Hop chit dugc chon tir:

H O =
7 Y ’

va

Cl O H C')
O
I Y

21. Hop chit ¢6 cong thuc (IT) & dang tinh thé:
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O Rb1
b2
R H 9 n R b3
N_ _B. R
P \:/ O Rb4
O R®
()

trong d6 A 1a 0; R® 1a isobutyl; R*! 1 hydro; P la 2,5-diclophenyl-C(O)-; R®! va R? 1a
hydro; mdi nhém trong sb R va R* doc 1ap 13 -(CH2),-CO,H; trong d6 mot trong s6
c4c axit carboxylic tiy y tao thém lién két v6i nguyén tir bo; p 14 0 hodc 1; vanla 0

hodc 1.
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Fig. 1
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Fig. 2
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Fig. 4
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Fig. 5
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Fig. 6
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Fig. 7
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Fig. 8
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