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Linh vue ky thuit dwoc dé cap

Sang ché lién quan dén cac ché pham chira, va cac phuong phap san xudt,
trofinetid (axit glyxyl-L-2-metylprolyl-L-glutamic, hodc “G-2-MePE”). Cac ché phdm
duoc tao ra bing cach ap dyng cac phuong phap sin Xudt méi va chua trofinetid va céc

san phim khac ctia cac phuong phép tong hop.

Tinh trang k§ thuit cia sang ché

Trofinetid 1a hop chat tdng hop, co cau tric 161 tuong tu véi axit glyxyl-prolyl-
glutamic (hodc “GPE”). P4 thdy rang trofinetid ¢ thé duoc dung dé didu tri cac tinh
trang thodi hoa than kinh va gin ddy duoc thiy hitu hiéu trong viée diéu tri céc rdi loan

phé tu ky va cac rdi loan phat trién than kinh.

Ban chit ky thuit clia sang ché

Céc tac gia sang ché da x4c dinh duoc vén dé méi trong linh vuc k¥ thuat nay,
cu thé 1 cac phuong phép hién nay tao ra céc ché phdm chira trofinetid khé duoc thuc
hién trén quy md thuong mai.

Dé giai quyét van dé nay, céc tac gia sing ché dd xac dinh dwogc cac ché phim
méi va cdc phuong phap san xut, trong d6 hop chit nay hoic mudi hodc chét dong
phan 14p thé hodc hydrat ctia ching duoc tao ra bang cach 4p dung cdng nghg silyl hoa.
Viéc ap dung chién luoc méi ndy tao ra cac ché phim méi va luong 16n hon dang ké
trofinetid can duogc tao ra, va dan dén cac ché phém, cac kit, va cac san phém chira
trofinetid ma c6 1oi vé mit thuong pham.

Sang ché bao gdbm ché phdm chua hop chét c6 cong thirc (1)
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oH  (I),
hodc chit déng phén lap thé, hydrat, hodc mubi dugc dung cua ching, va hop chat co

cong thie (I):
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hodc chét dé)ng phéan 1ap thé, hydrat, hodc mudi dugc dung cia ching, va/hoac hop chat
c6 cong thace (IID):
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hodc chat ddng phan lap thé, hydrat, hodc mubi dugc dung cua ching, trong d6 Ri, R,
R3 va R4 dc 1ap dugc chon tir nhém bao gdm hydro va Ci.q alkyl, v6i diéu kién it nhit
12 mot trong s& Ry, Rz, R3 va Ra 12 Ci.4 alkyl.

Sang ché con bao gébm hop chit c6 Cong thire (Ia) (trofinetid)
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hodc hydrat, hodc mudi duge dung cua nd.

Sang ché con bao gém ché phim chua trofinetid, ché phdm nay thu duoc bing
cach:

a) lién hop H-MePro-OH va Z-Gly-OH khi ¢6 chét phan tng hoat hoa, tic
nhan va dung moi silyl hoa, hodc

b) lién hop Z-Gly-OH va Suc-OH va sau d6 lién hop Z-Gly-OSu va H-
MePro-OH thu duoc khi khéng ¢ hodc c6 cht phan tng hoat héa, dung mdi va khi
khong c6 hodc c6 tac nhén silyl hoa;

c) lién hop thu dugc Z-Gly-MePro-OH va H-Glu-OH khi ¢6 chit phan tng
hoat héa, tdc nhan silyl hoa va dung méi,

d) nhan Z-Gly-MePro-Glu-OH; va

e) khir bao vé Z-Gly-MePro-Glu-OH, dé thu duoc ché phdm chira trofinetid.

Sang ché con bao gdm phuong phap san xudt ché phdm chira trofinetid bao gdm
cac budc:

a) lién hgp H-MePro-OH va Z-Gly-OH khi ¢6 chit phan Gng hoat hoa, tac
nhan va dung moi silyl héa, hodc

b) lién hgp Z-Gly-OH va Suc-OH va sau d6 lién hop Z-Gly-OSu va H-
MePro-OH thu dugc khi khong c6 hodc c6 chat phan tmg hoat héa, dung méi va khi
khong c¢6 hoac c6 tac nhéan silyl hoa;

c) lién hop thu duge Z-Gly-MePro-OH va H-Glu-OH khi ¢6 chét phan tmg
hoat héa, tdc nhan silyl hda va dung méi;

d) nhén Z-Gly-MePro-Glu-OH; va

e)  khirbao vé Z-Gly-MePro-Glu-OH, dé thu dugc ché phim chira trofinetid.

Sang ché con bao gdm kit chua dang lidu chtra hop chét cua trofinetid v hop

chét c¢6 cong thirc (Ila),
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o (IIa)
(Z-Gly-MePro-Glu-OH),
hoic hydrat, hodc mudi dugc dung cia ching, va hudng dan st dung.

Sang ché con bao gdm kit chira dang lidu chira hop chét ¢6 cong thirc (Ta) va hop
chét ¢co cong thuce (ITa), va mot hodc nhiéu hop chit duoc chon tir nhém bao gém co
cong thirc (II), cong thirc (Illa), cong thire (IV), cong thic (V), cdng thie (VI), cong
thtrc (VII), cong thire (VIII), va cong thire (IX).

M6 ta chi tiét sang ché

Quy trinh tdng hop céc peptit bang cach 4p dung persilyl hoa thuong bao gdm
budc chon loc peptit hodc axit amin, tiép theo 1a vai buée. O budce thir nhét, peptit hoidc
axit amin dugc cho phén Gng v6i tAc nhan persilyl hda, tiy ¥ trong dung moéi hitu co.
Co thé mong mubn st dung céc tac nhan persilyl héa dugc chon tir nhom bao gf‘)m N,O-
bis(trimetylsilyl)axetamit  (BSA), N,O-bis(trimetylsilyl)trifloaxetamit, hexam-
etyldisilazan, N-metyl-N-(trimetylsilyl)axetamit (TMA), N-metyl-N-(trimetylsilyl)trif-
loaxetamit, N-(trimetylsilyl)axetamit, N-(trimetylsilyl)dietylamin, N-(trimetylsilyl)di-

metylamin, 1-(trimetylsilyl)imidazol, va 3-(trimetylsilyl)2-oxazolidon.

Tinh hitu dung
ba téy rang trofinetid c6 thé duoc dung dé diéu tri cac tinh trang thoai hoa than

kinh, céc roi loan phét trién than kinh va céc roi loan phd tu ky.

Dinh nghia
Céc dinh nghia dudi ddy can dugc hiéu nhu dugc néu, trix khi chung dugc dinh

nghia ddc bi€t theo cdch khac trong ban mo ta nay.
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Thuét ngt “Cbz” va “Z” ¢ nghia 1a nhém bdo vé benzyloxycarbonyl, va c6 thé
0
o/[L jj ™~

Thuédt ngtt “trofinetid” c6 nghia 14 axit glyxyl-L-2-metylprolyl-L-glutamic c6
cong thic (Ia) hodc “G-2-MePE”, hodc “H-Gly-MePro-Glu-OH”, hodc “Gly-MePro-

thay d6i 1dn nhau va c6 ciu trac dudi day:

Glu-OH”, trong d6 c4c tdm khong dbi xtmg ¢6 cau hinh S,S

OH (Ia).

Tén goi theo hé théng TUPAC cua trofinetid 12 axit (28)-2-[[(2S)-1-(2-amino-
axetyl)-2-metylpyrolidin-2-carbonyl]amino]pentandioic.

Thuét nglt “khoang” c6 nghia 14 tri s6 trung binh cta bién + 20% tri s trung
binh ctia bién.

Thuat ngit “eq” c6 nghia 14 “dwong lwong”. Trir khi c6 quy dinh cu thé khac, tit
ca cac duong luong (eq) dwgc biéu hién lién quan dén chit phan tng c6 tinh gi61 han
trén co s& mol.

Céc thuat ngit “vol” va “vols” 1an lwot c6 nghia 1a “thé tich” va “céc thé tich”.

Thuét ngtt “DIPEA” c6 nghia 1a N,N-diisopropyletylamin, hoic bazo Hiinig.

Thuit ngit “DMAC” c6 nghia 1a N,N-dimetylaxetamit.

Thuat ngtt “NMT” c6 nghia 13 “khong nhiéu hon”.

Thuét ngit “TMA” c¢6 nghia la N-metyl-N-(trimetylsilyl)axetamit.

Thuét ngtt “BSA” c6 nghia 1a N,O-bis(trimetylsilyl)axetamit.

Thuat ngit “Oxyma Pure” c6 nghia 1 etyl 2-xyano-2-(hydroxyimino)axetat, ho#ic
etyl(hydroxyimino)xyanoaxetat.

Thuat ngit “IPE” c6 nghia 1a iso-propyl ete hodc diisopropyl ete.

Thuat nglt “ACN” c6 nghia 1a axetonitril.
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Thuét ngit “NLT” ¢6 nghia 1 “khong thip hon”.

Thuét ngtt “MTBE” c6 nghia 1a 2-metoxy-2-metylpropan, hodc metyl-tert-butyl
ete.

Thuat nglt “iPrOH” c6 nghia 1a propan-2-ol, hodc ruogu isopropylic, hoac
isopropanol.

Thuat nglt “iPrOAc” c¢6 nghia la isopropyl axetat.

Thuat ngit “UPLC” ¢6 nghia 14 sic ky 16ng hiéu suét cao.

Thuit ngtt “Piv-Cl1” c6 nghia la pivaloyl clorua.

‘Thuét ngit “EtOAc” ho#ic “AcOEt” c¢6 nghia 12 etyl axetat.

Thuat ngit “HPLC” ¢6 nghia 14 sic ky 1ong hiéu suit cao.

Thudt nglt “MeOH” c6 nghia 1a ruou metylic hodc metanol.

Thuét ngit “Pd/C” ¢6 nghia 13 paladi trén cacbon chit xtc tac.

Thuat ngit “Pd/Si” ¢6 nghia 13 paladi trén silic dioxit chit xuc tac.

Thuat nglt “RT” c¢6 nghia la nhiét dd cia mdi truong xung quanh, thuong la
khoang 25°C.

Thuat ngit “LC” ¢6 nghia 14 sic ky 16ng.

Thuat ngit “RRT” c¢6 nghia 13 thoi gian luu twong doi.

Thuat ngit “TFA” c¢6 nghia la axit trifloaxetic.

Thuat ngtt “H-MePro-OH” ¢6 nghia 1 axit (2S)—2-metylpyrolidin—z-cafboxylic
& dang bazo hodc mubi hydroclorua.

Thuat ngtt “MePro.HCI” c6 nghia 1a (2S)-2-metylpyrolidin-2-carboxylic
hydroclorua cua axit.

Thuét ngit “Z-Gly-OH” ¢6 nghia la benzyloxycarbonyl-glyxin, hodc Cbz-glyxin.

Thuét ngit “H-Glu-OH” c6 nghia la (2S)-2-aminopentandioic axit, hodc L-axit
glutamic.

Thuat ngtt “EDC.HCI” ¢6 nghia la 1-(3-dimetylaminopropyl)-3-etylcarbodiimit

hydroclorua, hodc 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua,
hodc N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua.

Thuét ngit “Z-Gly-MePro-OH” c¢6 nghia 1a ((S)-1-(((benzyloxy)carbonyl)glyxy-
1)-2-metylpyrolidin-2-axit carboxylic), hodc N-benzyloxycarbonyl-glyxyl-L-2-metylp-

rolin.
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Thuét ngtt “Z-Gly-MePro-Glu-OH” c6 nghia 1a ((S)-1-(((benzyloxy)carbonyl)-
glyxyl)-2-

axit metylpyrolidin-2-carbonyl)-L-glutamic, hodc axit N-benzyloxycarbonyl-
glyxyl-L-2-metylprolyl-L- glutamic. _

Thuit ngtt “Et-Gly-MePro-Glu-OH” c6 nghia la axit ((S)-1-(etylglyxyl)-2-
metylpyrolidin 2-carbonyl)-L-glutamic, hodc axit N-etyl-glyxyl-L-2-metylprolyl-L-
glutamic.

Thuat ngtt "Me-Gly-MePro-Glu-OH” c¢6 nghia 14 axit ((S)-1-(metylglyxyl)-2-
metylpyrolidin-2-carbonyl)-L-glutamic, hodc axit metyl-glyxyl-L-2-metylprolyl-L-
glutamic.

Thuit ngt "Me»z-Gly-MePro-Glu-OH” ¢6 nghia 1 axit ((S)-1-(dimetylglyxyl)-2-
metylpyrolidin-2-carbonyl)-L-glutamic, hodc axit N,N-dimetyl-glyxyl-L-2-metyl-
. prolyl-L-glutamic.

Thuat nglt “Gly-MePro-Glu(OiPr)-OH” c¢6 nghia 1a 5-isopropyl este ctia axit
glyxyl-L-2-metylprolyl-L-glutamic, hodc y isopropyl este glyxyl-L-2-metylprolyl-L-
glutamic.

Thuét ngit “Gly-MePro-Glu-OiPr” c6 nghia 1a axit glyxyl-L-2-metylprolyl-L-
glutamic 1-isopropyl este, hodc glyxyl-L-2-metylprolyl-L-glutamic o isopropyl este.

Thuat ngtt “Gly-MePro-Glu(OiPr)-OiPr” c6 nghia la glyxyl-L-2-metylprolyl-
Lglutamic axit 1,5-diisopropyl este.

Thuat ngit “Gly-MePro-Glu(OMe)-OH” c6 nghia la 5-metyl este cua axit glyxyl-
_ L-2-metylprolyl-L-glutamic, hodc y metyl este glyxyl-L-2-metylprolyl-L-glutamic.

Thuét ngt “Gly-MePro-Glu-OMe” ¢6 nghia la 1-metyl este cta axit glyxyl-L-2-
metylprolyl-L-glutamic, hodc a metyl este glyxyl-L-2-metylprolyl-L-glutamic.

Thuét ngti “Gly-MePro-Glu(OMe)-OMe” c6 nghia 1a axit glyxyl-L-2-metyl-
prolyl-L-glutamic 1,5-dimetyl este.

Thuét ng@t “Gly-MePro-Glu(OEt)-OH” c¢6 nghia 1a 5-etyl este ctia axit glyxyl-L-
2-metylprolyl-L-glutamic, hodc glyxyl-L-2-metylprolyl-L-glutamic 7 etyl este.

Thuét ngtt “Gly-MePro-Glu-OEt” ¢6 nghia 1a 1-etyl este cia axit glyxyl-L-2-
metylprolyl-L-glutamic, hodc glyxyl-L-2-metylprolyl-L-glutamic o. etyl este.
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Thuat ngt “Gly-MePro-Glu(OEt)-OEt” c6 nghia 1a 1,5-dietyl este cua axit

glyxyl-L-2-metylprolyl-L-glutamic.

este.

Thuat nglt “Suc-OH” c6 nghia 1a N-hydroxysucxinimit.

Thuat ngit “Z-Gly-OSu” c6 nghia 1a benzyloxycarbonyl-glyxin N-sucxinimidyl

Thuét nglt “DCC” ¢6 nghia 1a N,N'-dixyclohexylcarbodiimit.
Thuat ngtr “DCU” ¢6 nghia 1a 1,3-dixyclohexyl ure.

Thuat ngtt “TEA” c6 nghia 1a trietylamin.

Thuat ngtt “CH2Cl2” ¢6 nghia 1a DCM, hodc diclometan.
Thuét nglt “NaHCOs3” c6 nghia 1a natri bicacbonat.

Thuat ngtt “iButOH” ¢6 nghia la butan-2-ol, hodc rugu isobutylic, hoic

isobutanol.

Thuat nglt “DMAPA” c6 nghia 1a dimetylaminopropylamin.

Thuat ngtt “KHSO4” c6 nghia 1a kali bisulfat.

Thuat ngtt “H20” c6 nghia la nude.

Thuét ngtt “NaCl” ¢6 nghia 1a natri clorua, hodc mubi.

Thuét ngit “DMA” c6 nghia 1a N,N-dimetylaxetamit.

Thuat nglt “DME” ¢6 nghia 1a N,N-dimetylformamit

Thuat ngit “HCI” ¢ nghia la axit clohydric.

Thuét ngtt “HOBt” c6 nghia la 1-hydroxy-benzotriazol.

Thuat ngtt “HOAt” c6 nghia 14 1-hydroxy-azabenzotriazol.

Thuét ngt “TBTU” c6 nghia 1a 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametyl-

aminium tetrafloborat.

Thuét ngtt “NMM?” ¢6 nghia la N-metylmorpholin.

Thuét ngit “ICH” c¢6 nghia 1a Hoi dong Qudc té vé& Hoa hop héa.
Thuat ngt “NMR” c¢6 nghia 1a cong hudng tir hat nhan.

Thuét ngit “UV” ¢6 nghia la cuc tim.

Thuét ngt “MS” ¢6 nghia 14 phép do phd khéi.

Thuét ngit “gm” c6 nghia la gam.

Thuat ngli “pl” c6 nghia la microlit.
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Céc thuat ngit “chét phan tng hoat héa” va “chdt phan tng hoat héa nhém
carboxyl” c6 nghia la chét phan img ma tao diéu kién thuan loi cho viéc ngiu hop hai
axit amin va/hodc céc peptit béng cach tao ra lién két amit. Cac vi du v& hoat hoa céc
tac nhan va nhém carboxyl hoat hoa cac tic nhan bao gdm carbodiimit, axyl halogenua,
mudi phosphoni va cac mudi uroni hoic guanidini, axyl halogenua, nhu isobutyl
clorofomat hoac pivaloyl clorua hodc carbodiimit, nhu EDC.HCI hodc DCC.

Thuét ngit “chtra” c6 nghia 1 bao gdm nhung khong chi gi6i han 6.

Thuét ngit “chira” c¢6 nghia 13 chi bao gdm nguyén liéu da néu.

Thuét ngir “cht yéu bao gdm” ¢ nghia 12 bao gdbm nguyén liéu da néu va cac
dang tuong duong cua chung.

Céc thudt nglt “% trong lugng/trong lugng” va “% trong lugng” duoc st dung
thay thé nhau trong toan bd ban mo ta nay.

Thuét nglt “lvong cu thé” co nghia la lugng hop chit dugc biéu thi theo don Vi
khéi lugng/thé tich hodc khéi lwgng/khéi lwong ma nhim dé c6 mit & san phim. Lugng
thuc té ctia hop chét c6 thé vuot qua 100% trong lwong cu thé néu né chira thfia dé b
cho phan hao hut hop chét khi bao quan, vi du, do phan hity hoic thoai bién hop chit.

Thuét ngft “tic nhan persilyl hoa” hodc “tic nhan silyl héa” c¢6 nghia 14 hop chét
ma cong thém cac nguyén tir silic vao peptit hodc axit amin.

Thuat ngft "da dugc persilyl héa" biéu thi hop chit, trong d6 céc nhém co nguyén
tit hydro hoat tinh ma c6 thé phéan g véi tac nhén silyl hoa duge silyl hoa da dé dam
bao rang thu dwgc moi truong phan tng ddng nhét.

Thuét ngit "cac nhém chire can duoc silyl hoa" dugce hiéu 1a bidu thi cac nhém
cu thé c¢6 nguyén tir hydro c6 hoat tinh ma phan Gng v6i tdc nhéan silyl hda nhu céac
nhém amino, hydroxyl, mercapto hodc carboxyl.

Thuét ngit “(c4c) san phadm phu” c6 nghia 14 cac hop chét c¢6 cong thuc (I1), (11a),
(III), (1Ta), (IV), (V), (VD), (VII), (VIII), va (IX).

M5 ta chung
Ban mb ta nay bao gém phan boc 16 cac phuong phép san xuét cac hop chét co
cong thire (I), cac hop chét va cac ché phim chua céc hop chit c6 cong thire (1) va cac

hop chét ¢6 cong thirc (II), va/hodc cong thuc (IIT), va/hodc cong thire (IV), va/hodc
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cobng thire (V), va/hodc cong thirc (VI), va/hodc cong thire (VII), va/hodc cong thic
(VIID), va/hodc cong thire (IX), va cac san phdm chia cic ché phdm chira mot hoic
nhiéu hop chit ¢6 cac cong thirc nay. Cach thirc chung da duge bdc 16 bao gdbm viée
tdng hop cac hop chét bang cach sir dung céc tac nhan silyl hoa. Dya trén tinh khong
d6i xting guong clia cdc nguyén liéu ban dau, cac hon hop gdm céc hop chit c6 thé
duoc tao ra, véi phan 16n cac hop chit c6 tinh khéng déi ximg cia cac nguyén liéu ban
dau, va mot s6 hop chat bd sung ¢6 cac dic tinh khong ddi ximg khéc.

Céc hop chit nay va cac ché phdm c6 thé duoc dung dé didu tri nhidu loai rdi

loan thoai hoa than kinh, cac réi loan phd tu ky, va cac rdi loan phat trién thin kinh.

Cac hop chit theo sang ché

Céc hop chét sau dugc xem xét doc 1dp vadi nhau, nhung c6 thé duoc két hop véi
cac hop chét bat ky khac. Ching bao gdm céc hop chit c6 cong thuc (1), va cac hop
chit c6 cong thire (IT), (ITa), (II1), (IITa), (IV), (V), (VI), (VID), (VIII), va (IX).

Hop chét ¢6 cong thirc (I)

[e) OH

o)
OH D,
hodc hydrat, hodc muoi dugce dung ctia n6, trong d6 cic tdm khong doi xirng ¢ cau hinh

S,S, S,R, R,S, hodc R,R, va trong d6 tdm khong ddi xtmg duogc bidu thi béng * trong
cong thire (I). Cac tim khong dbi xing dbi vé6i Cong thuc (Ia), (II), (ITa), (II), (I1a),
(IV), (V), (VD), (VID), (VIID), va (IX) 14 giéng nhu dbi v&i cong thie (I).

Hop chat ¢6 cong thuc (1a)
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(Ia) (trofinetid),
hoic hydrat, hodc mudi duge dung cta né, trong d6 cac taim khong dbi xing c6 ciu hinh
S,S.

Hop chit c¢6 cong thire (II)

@@*W”QWEZOH

on (I,
hodc hydrat, hodc mubi duge dung cta no, trong d6 cac tdm khong dbi xtng co cAu hinh

S,S, S,R, R,S, hodac R,R.

Hop chat c¢6 cong thic (Ila)

OH

’ ot (IIa) Z-Gly-MePro-Glu-OH,
hodc hydrat, hodc muoi dugc dung ctia no, trong d6 cac tAm khong doi xirg c6 cau hinh

S,S.
Hop chét c6 cong thuc (II1)
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ZT

R*\T/\Lr“‘ o

R

0
/
Rs

© R
o— "t  (IID),
hodc hydrat, hodc muoi duge dung ctia nd, trong d6 cac tdm khong doi xtrng cé cau hinh

S,S, S,R, R,S, hodc R,R, va trong d6 Ry, Ra, R3 va R4 ddc 18p dugc chon tir nhom bao
gdm hydro va Ci.4 alkyl, véi diéu kién it nhét 1a mot trong s6 Ry, Ra, R3 va Ra1a Cra
alkyl.

Hop chit c¢6 cong thire (III), chira Gly-MePro-Glu(OMe)-OH, ¢6 nghia 1a 5-
metyl este cia axit glyxyl-L-2-metylprolyl-L-glutamic, hodc y metyl este glyxyl-L-2-
metylprolyl-L-glutamic.

Hop chat c6 cong thire (IIT), chita Gly-MePro-Glu-OMe ¢ nghia 13 1-metyl este
cua axit glyxyl-L-2-metylprolyl-L-glutamic, hodc a metyl este glyxyl-L-2-metylprolyl-
L-glutamic.

Hop chit ¢6 cong thire (III), chtra Gly-MePro-Glu(OMe)-OMe ¢6 nghia la 1,5-
dimetyl este cua axit glyxyl-L-2-metylprolyl-L-glutamic.

Hop chét ¢ cong thire (I1I), chira Gly-MePro-Glu(OEt)-OH c6 nghia la 5-etyl
este cla axit glyxyl-L-2-metylprolyl-L-glutamic, hogc vy etyl este glyxyl-L-2-metyl-
prolyl-L-glutamic.

Hop chét c6 cong thuc (IID), chira Gly-MePro-Glu-OFEt ¢6 nghia 13 1-etyl este
cta axit glyxyl-L-2-metylprolyl-L-glutamic, hodc a etyl este glyxyl-L-2-metylprolyl-
L-glutamic.

Hop chit c6 cong thic (IID), chia Gly-MePro-Glu(OEt)-OFEt c¢6 nghia 13 axit
glyxyl-L-2-metylprolyl-L-glutamic 1,5-dietyl este.

Hop chét c6 cong thire (I11a)
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OH

6}

oH  (Ila) Et-Gly-MePro-Glu-OH,
hoic hydrat, hodc mudi duoc dung ctia né, trong d6 cac tim khong ddi ximg c6 ciu hinh
S.S.
Hop chét ¢6 cong thirc (IV)

N
\N/\”/ ™~ O
B H
N
0]
0 OH
0]

) OH  (IV) (Me-Gly-MePro-Glu), ’
hodc hydrat, hodc muoi dugc dung ctia né, trong d6 cac tdm khong doi xting cé cau hinh

S,S, SR, R,S, hodc R,R.
Hop chét c6 cong thirc (V)

_ \N/\”/N%/H 0
' N
0
0 OH
0

’ oH (V) (Me2-Gly-MePro-Glu),
hodc hydrat, hodc mudi dugc dung cla né, trong d6 cac tim khong do6i ximg c6 cau hinh

S,S, S,R, R,S, hoidc R,R.
Hop chat ¢6 cong thire (VI)
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N
HZN/\”/ (¢}

o)

ZI

0

/< (V1) (Gly-MePro-Glu(OiPr)-OH),

hoic hydrat, hodc mudi duoc dung ciia né, trong d6 cac tim khoéng d6i xtmg ¢6 cAu hinh
S.S, S.R, R,S, hodc R,R.
Hop chit c¢6 cong thue (VII)

W% L

o

ZT

OH (VII) (Gly-MePro-Glu-OiPr),
hoac hydrat, hoac mudi duogc dung cuia no, trong d6 cac tdm khong dbi xung c6 cu hinh
S.S, S,R, R,S, hodc R,R.

Hop chét ¢ cong thie (VIII)

HzN/\\”/,\%/H ?

N

O

AL

0O

/Q (VIID) (Gly-MePro-Glu-(OiPr)y),



49933

hoic hydrat, hosic mudi duoc dung ctia né, trong d6 cac tim khong d6i xtng c6 cAu hinh
S.S, S,R, R,S, hodc R,R.
Hop chét c6 cong thirc (IX)

S AN o
H/\[l 7
(@]

ZT

OH

(6]
o (IX),

hoic hydrat, hodc mudi duge dung ciia né, trong dé cac tim khong dbi xtng ¢6 ciu hinh
S.S, S,R, R,S, hoac R,R.

Céc hop chat c6 cong thie (1), (ITa), (1), (IIa), (IV), (V), (VI), (VID), (VIID),
va (IX) bat ky khi nao c6 mit, 1a cac san pham phy & cic ché phdm duoc boc 16 trong

ban mo ta nay.

Ché phim, sin xuit, va cac san phém theo sang ché

San pham theo sang ché 1a cac nguyén liéu chua dugc phén tach, nguyén licu da
duoc phan tach, cac chit trung gian hoa hoc, céc ché phdm, cac dang lidu, céc kit, hudng
dan, va tuong tu dé str dung ma chira cac ché phim theo séng ché. Céc ché phim va cac
san pham theo sang ché bao gém dudi day:

Ché pham chtta hop chét ¢6 cong thire (I), chit ddng phan 14p thé, hydrat, hodc
mubi duoc dung ctia ching, va hop chéit ¢6 cong thirc (II), chit ddng phan lap thé,
hydrat, hoac mubi duoge dung cda nd.

Ché pham chtra hop chét ¢6 cong thirc (I), chit ddng phan l4p thé, hydrat, hodc
mubi duoc dung, va hop chit ¢6 cong thiic (IT), chit dong phan 1ap thé, hydrat, hoic
mubi duoc dung cuia chiing, va/hoac hop chét ¢co cong thire (I1I), chét déng phan ldp
thé, hydrat, hoac mudi duogc dung ctia né.

Ché pham chira hop chét c6 cong thirc (I), chat déng phan 1ap thé, hydrat, hoiic
mubi dugc dung, va hop chét c6 cong thire (I1), chit ddng phan lap thé, hydrat, hodc
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mubi dugc dung, va/hodc hop chét ¢6 cong thirc (IX), chét déng phén 1ép thé, hydrat,
hodic mudi duoc dung.

Ché phdm chira hop chét ¢ cong thire (Ia) (trofinetid), hydrat, hodc mudi duogc
dung ctia n6 va it nhit hop chit c6 cong thire (ITa), hydrat, hoic mudi dwoc dung cia
no.

Ché pham chtra hop chit c6 cong thirc (Ia) (trofinetid) va hop chét c6 cong thirc
(ITa).

Ché phdm chira hop chat c6 cong thuc (Ia) (trofinetid), hydrat, hoic mubi dugc
dung cta chung, va hop chit c¢6 cong thuc (Ila), hydrat, hoic mudi duoc dung cia
chiing, va/hodc hop chét ¢ cong thirc (Illa), hydrat, hodc mubi dugc dung cia né.

Ché pham chira hop chit c6 cong thirc (Ia) (trofinetid), hydrat, hodc mubi duoc
dung ctia n6 va hop chit c6 cong thirc (Ia), hydrat, hoic mudi duge dung ctia né va/hodc
hop chéit c6 cong thtrc (I1I), hydrat, hodc mubi duge dung cta no.

Ché phdm chira hop chét c6 cong thire (Ia) (trofinetid) va hop chit c6 cong thire
(IT) va/hodc hop chét co cong thire (I1I).

Ché pham chtra hop chit c6 cong thirc (I), chit ddng phan 1ap thé, hydrat, hoic
mubi duge dung ctia chiing, va hop chét ¢6 cong thire (II), chit dong phan 1ap thé,
hydrat, hoic mudi dugc dung ciia chiing, va/hodc hop chit c6 cong thire (IV), chit dong
phéan lap thé, hydrat, hodc mubi duogc dung cua no. |

Ché pham chtta hop chét c6 cong thirc (I), chit déng phan 1ap thé, hydrat, hoic
mudi dugc dung ctia ching, va hop chét c6 cong thae (II), chit ddng phén 1ap thé,
hydrat, hodc mudi dugc dung cua chiing, va/hodc hop chét c6 cdng thirc (V), chit df‘)ng
phén lap thé, hydrat, hodac mudi dugce dung cua nd.

Ché phim chtra hop chét c6 cong thirc (1), chét ddng phan 14p thé, hydrat, hodc
mubi dugc dung ctia ching, va hop chét c¢6 cong thirc (IT), chit ddng phén 14p thé,
hydrat, hozic mudi duge dung ctia chiing, va/hoic hop chit c6 cong thirc (VI), chét dong
~ phén lap thé, hydrat, hoic mubi duoc dung cda no.

© Ché pham chita hop chit c6 cong thie (1), chit ddng phan 1ap thé, hydrat, hoic
mubi dugc dung ctia chiing, va hop chit co cong thirc (IT), chit ddng phan lap thé,
hydrat, hozic mudi duge dung cua chung, va/hodc hop chit c6 cong thirc (VII), chat

ddng phan 14p thé, hydrat, hoic mudi duoc dung cta né.
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Ché phdm chitra hop chit c6 cong thire (1), chit dong phén 1ap thé, hydrat, hoic
mubi duoc dung cua ching, va hop chéit c6 cong thirc (II), chit ddng phan 14p thé,
hydrat, hodic mudi duge dung ciia ching, va/hodc hop chét ¢ cong thire (VIII), chit
dong phan 1ap thé, hydrat, hodic mubi duoc dung ciia né.

Ché phdm chta hop chit ¢6 cong thire (I), chat ddng phan 1ap thé, hydrat hoic
mubi duge dung ciia n6, va hop chét c6 cong thire (I1D).

Ché phim chtra hop chit c6 cong thirc (Ia), hydrat hoic mudi duoc dung ciia no,
va hop chit ¢6 cong thire (I1a).

Kit chtra dang lidu chira hop chit c6 cong thire (Ia) (trofinetid) va hop chét co
cdng thire (I1a) va huéng dan st dung.

Kit con c6 thé bao gém mdt hodc nhiéu hop chét duogc chon tir nhém bao gﬁ”)ln
c6 cong thure (I1I), cong thire (I11a), cong thire (IV), cdng thie (V), cdng thire (VI), cdng
thire (VII), cong thire (VIII), va cong thire (IX).

Cac phuwong an

Ché pham theo phuong an bét ky dudi ddy, chira hop chét c¢6 cong thire (I)

N
HZN/\”/ 6]

0]

ZT

o)
L , , o (D
hodc chat dong phan 1ap the, hydrat, hodc mudi duge dung cia chiing, va hop chit co

cong thue (II):
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o]
o) OH
o)

, oH (WD), ,
hodc chét d@)ng phéan 1ap the, hydrat, hodc mudi duge dung cia ching, va/hodc hop chat
co c6ng thire (III):

R1\N N ; o
| N
R, o)
o) @]
/
Rs

o)

o (),

hodc chit déng phan 13p thé, hydrat, hoac mubi dugc dung cta ching, trong d6 Ri, Ra,
R3 va Ry doc 1ap dugce chon tir nhém bao gém hydro va Ci.4 alkyl, véi diéu kién it nhét
12 mét trong s& Ry, Ro, R3 va Rala Cros alkyl.

Ché pham theo phuong 4n bat ky trén day hodc dudi ddy, trong d6 hop chit c6
Cong thue (I) 1a hop chét ¢ cong thic (Ia).

OH (Ia) (trofinetid),
hodc hydrat, hodc mudi duge dung cta no.

Ché phim theo phuong 4n bét ky trén dy hodc dudi day, trong d6 hop chit c6
cong thtrc (II), hodc chét déng phan 14p thé, hydrat, hodc mudi dugc dung cuia ching,
khong c6 méat hodc c6 mat véi luong nam trong khodng tir 0,001+0,0002% trong lwong
dén khoang 2+0,4% trong lwong; va hop chét co cong thire (IIT), hodc chit ddng phén

1ap thé, hydrat, hoac mudi duge dung cua chang, khong ¢6 mét hodc c6 mat véi luong
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nim trong khoang tir 0,001+0,0002% trong lugng dén khoang 2+0,4% trong lugng, voi
didu kién it nhit 1a mot trong sb céc hop chét ¢co cong thue (II) hodc (1), hodc chét
ddng phén 1ap thé, hydrat, hodc mubi duge dung cia chiing, c6 mit.

Ché phédm theo phuong an bat k¥ trén day hodc duéi déy, trong d6 hop chét co
cong thire (II), hodc chét dong phan 14p thé, hydrat, hodc mudi dugc dung cta ching,
¢6 mit v6i lugng nim trong khoang tir 0,001+0,0002% trong luong dén khoéang
0,3+0,06% trong lugng.

Ché phdm theo phuong 4n bit ky trén ddy hodc dudi ddy, trong d6 hop chét ¢6
cong thirc (II), hodc chit ddng phan 1ap thé, hydrat, hoic mudi duge dung cta ching,
c6 mit v6i luong nam trong khoang tir 0,001£0,0002% trong luong dén khoang
0,1£0,02% trong lugng.

Ché phim theo phuong 4n bét ky trén ddy hodc dudi ddy, trong d6 hop chét co
cong thtre (II), hodc chét d(‘Sng phan lap thé, hydrat, hodc mudi dugc dung cia ching,
c6 mdt voi luong nam trong khodang tir 0,001+0,0002% trong lugng dén khoang 2i0,4%
trong lwong, hoic nam trong khoang tir 0,001+0,0002% trong lugng dén khoang
1,5+0,3% trong lugng, hodc nim trong khoang tir 0,001+0,0002% trong luong dén
khoang 120,2% trong lugng, hoic nim trong khoang tir 0,001+0,0002% trong luong
dén khoang 0,7+0,14% trong lugng, hodc nam trong khodng tir 0,001+0,0002% trong
luong dén khoang 0,5+0,1% trong lugng, hodc ndm trong khoang tur 0,001+0,0002%
trong luong dén khoang 0,3+0,06% trong lwong, hoic nim trong khoang tu
0,001+0,0002% trong lugng dén khoang 0,2+0,04% trong luong.

Ché phém theo phuong 4n bit ky trén day hodic dudi ddy, trong d6 hop chét co
Céng thire (IT) 12 hop chét ¢6 cong thire (1la):

(ITa) (Z-Gly-MePro-Glu-OH),

hodc hydrat, hodc muoi dugce dung cia no.
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Ché phdm theo phuong an bit ky trén day hodc dudi ddy, trong d6 hop chit c6
cong thtc (II), hodc chét déng phén lap thé, hydrat, hodc mubi duge dung cua chung,
khong c6 mit.

Ché phdm theo phuong 4n bat ky trén ddy hoic dudi day, trong d6 hop chét c6
cong thire (I11), hodc chat ddng phan 1ap thé, hydrat, hoic mudi duoc dung cia ching,
c6 mit véi luong nim trong khoang tir 0,001£0,0002% trong lwong dén khoang
2,0£0,4% trong luong.

Ché phdm theo phuong 4n bat ky trén ddy hoic dudi day, trong d6 ché phdm nay
chira hop chit c6 cong thirc (III), trong d6 hop chét c6 cong thirc (I11) 13 hop chét c¢6
cong thire (IX),

oH  (IX),
hodc hydrat, hoac mubi dugc dung cua no.
Ché pham theo phuong 4n bat ky trén ddy hodc dudi day, chira hop chét c6 cong
thtte (1), trong d6 hop chit ¢6 Cong thire (IIT) 14 hop chét c6 cong thire (I1la):

OH

o

o

H  (IIIa) (Et-Gly-MePro-Glu-OH),

hodc hydrat, hodc mudi dugc dung ciia né.
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Ché phdm theo phuong an bét ky trén day hoic dudi day, trong d6 hop chét c6
cong thic (Illa), hodc hydrat, hodc mubi duge dung cda chung, c6 mit v6i lugng nam
" trong khoang tlr 0,001£0,0002% trong lwong dén khoang 2,0+0,4% trong luong.

 Ché phim theo phuong 4n bét ky trén diy hodc duéi ddy, trong d6 hop chit c6
cong thirc (IlTa), hodc hydrat, hodc mudi dugc dung ciia n6 ¢6 mit véi lugng nam trong
khoang tir 0,0014+0,0002% trong lugng dén khoang 2,040,4% trong luong, hodc nam
trong khoang tir 0,001+0,0002% trong luong dén khoang 1,5+0,3% trong lugng, hodc
nam trong khoang tr 0,00140,0002% trong luong dén khoang 1£0,2% trong lugng,
hodc nam trong khodng tir 0,001+£0,0002% trong lugng dén khoang 0,7+0,14% trong
luong, hodc nam trong khoang tir 0,001+£0,0002% trong luong dén khoang 0,5+0,1%
trong lugng, hodc nam trong khoang tir 0,001£0,0002% trong lugng dén khoang
0,3+£0,06% trong luong, hoac nam trong khoang tir 0,001+0,0002% trong lugng dén
khoang 0,24+0,04% trong Iuwong.

Ché pham theo phuong 4n bat ky trén day hoic duéi ddy chira khoang tir 97%
trong lugng dén khoang 100% trong lwong hop chét ¢6 cong thirc (Ia), theo cach khac
khoang tir 98% trong lwong dén 100% trong lwong, hoic nim trong khoang tir 99%
trong lwong dén 100% trong luong tinh theo co sé khan.

Ché phim theo phuong 4n bét ky trén ddy hodc dudi ddy, trong d6 hop chét co
Céng thirc (I1T) 12 hop chat ¢6 cong thirc (IV):

0
oH  (IV) (Me-Gly-MePro-Glu),

hodc chét déng phan lap thé, hydrat, hoac mudi duoc dung cua no.

Ché phim theo phwong 4n bat ky trén ddy hodc dudi day, trong d6 hop chit c6
cong thire (IV), hodc chét déng phén 1ap thé, hydrat, hodc mubi dugc dung ctia ching,
c¢6 mit v6i lwong nim trong khoang tir 0,001+0,0002% trong lwong dén khoang 2+0,4%
~ trong luong, hodc nam trong khoang tir 0,001+0,0002% trong lugng dén khoang
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1,5+0,3% trong luong, hodc nim trong khoang tir 0,001+£0,0002% trong lugng dén
khoang 140,2% trong lwong, hodc nam trong khoang tir 0,0010,0002% trong lwong
dén khoang 0,7+0,14% trong luong, hodc nim trong khoang tir 0,001+0,0002% trong
luong dén khoang 0,5+0,1% trong lwong, hodc nim trong khoang tir 0,0010,0002%
trong luong dén khoang 0,3+0,06% trong luong, hodc nam trong khoang tir
0,001+0,0002% trong lugng dén khoang 0,2+0,04% trong lugng.

Ché pham theo phuong 4n bat ky trén day hodc dudi déy, trong d6 hop chét co
cong thirc (I1T) 1a hop chit c6 cong thire (V):

OH (V) (Me2-Gly-MePro-Glu),
hoic chit ddng phan lap thé, hydrat, hoic mudi dugce dung cia né.

Ché phim theo phuong 4n bét ky trén day hodc dudi day, trong d6 hop chét c6
cong thire (V), hodc chit ddng phan 14p thé, hydrat, hodc mudi dugc dung cda ching,
¢6 mit véi lwong nam trong khoang tir 0,001+0,0002% trong lugng dén khoang 2+0,4%
trong lwong, hoic nim trong khoang tir 0,001+0,0002% trong luong dén khoang
1,5+0,3% trong luong, hodc nam trong khoang tir 0,001+0,0002% trong lugng dén
khoang 1+0,2% trong lwong, hodc nim trong khoang tir 0,001+0,0002% trong lugng
dén khoang 0,7+0,14% trong luong, hodc nam trong khodng tr 0,001+0,0002% trong
luong dén khoang 0,5+0,1% trong lugng, hoac nam trong khoang tir 0,001+0,0002%
trong luong dén khoang 0,3+0,06% trong lwong, hoic nim trong khodng tu
0,001%0,0002% trong luong dén khoang 0,2+0,04% trong lwong.

Ché phim theo phuong 4n bt ky trén day hodc duéi day, trong d6 hop chét co
cong thire (IIT) 12 hop chat c6 cong thirc (VI):
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I
N
Q
=z
ZI
(@)

0

/Q (V1) (Gly-MePro-Glu(OiPr)-OH),
hoic chit ddng phan 1ap thé, hydrat, hoic mudi dugc dung ctia né.

Ché phim theo phuong an bt ky trén day hodc dudi ddy, trong d6 hop chét c6
cong thue (VI), hoic chit déng phén 14p thé, hydrat, hoic mudi duge dung ctia chung,
c6 mit v6i lugng nam trong khoang tir 0,001£0,0002% trong luong dén khoang 2+0,4%
. trong lugng, hoic nim trong khoang tir 0,001£0,0002% trong lwong dén khoang
1,5+0,3% trong luong, hodc nam trong khoadng tur 0,001£0,0002% trong luong dén
khoang 1+0,2% trong lugng, hoac nam trong khoang tir 0,001+0,0002% trong lugng
dén khoang 0,740,14% trong lugng, hodc nam trong khoang tur 0,001+0,0002% trong
lugng dén khoang 0,5+0,1% trong lugng, hodc nam trong khoang tir 0,001+0,0002%
trong lugng dén khoang 0,3+0,06% trong lugng, hoic nim trong khoadng tur
0,001+0,0002% trong lugng dén khoang 0,2+0,04% trong luong.

Ché phim theo phuong 4n bét ky trén day hodc dudi day, trong d6 hop chét co
cong thire (TIT) 13 hop chét ¢ cong thie (VII):

OH (VII) (Gly-MePro-Glu-OiPr),
hodc chit dong phan l4p thé, hydrat, hoic mudi duoc dung cua no.
Ché phim theo phwong 4n bét ky trén ddy hodc duéi day, trong d6 hop chét c6

cong thie (VII) hodc chét déng phén 1ap thé, hydrat, hodc mubi dugc dung cta ching,
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c6 mat véi luong nam trong khodng tir 0,001+0,0002% trong luong dén khoang 2+0,4%
trong lwong, hoic nam trong khoang tir 0,001£0,0002% trong lugng dén khoang
1,540,3% trong lugng, hodc nam trong khoang tir 0,001£0,0002% trong luong dén
khoang 1+0,2% trong lwong, hodc nam trong khoang tir 0,001£0,0002% trong lugng
dén khoang 0,740,14% trong lugng, hodc nam trong khodng tir 0,00140,0002% trong
luong dén khoang 0,5+0,1% trong luong, hoac nam trong khoang ttr 0,001+£0,0002%
trong luong dén khoang 0,3+0,06% trong luong, hoic nim trong khoadng tir
0,001+0,0002% trong luong dén khoang 0,2+0,04% trong lugng.

Ché pham theo phuong 4n bit ky trén ddy hodc duéi day, trong d6 hop chét c6
cong thire (I11) 12 hop chét c6 cong thire (VIIT): |

Iy

(VII) (Gly-MePro-Glu-(OiPr)y),
hoic chit ddng phan lap thé, hydrat, hosic mudi duoc dung cia né.

Ché phim theo phuong 4n bét k¥ trén day hodc dudi day, trong d6 hop chét ¢6
cong thie (VIII) hodc chét d(“mg phén lap thé, hydrat, hodc mubi dugc dung cua ching,
cd mat voi lugng nam trong khoang tir 0,001+0,0002% trong lugng dén khoang 2+0,4%
trong luong, hoic nim trong khoang tir 0,001+0,0002% trong luong dén khoing
1,5+0,3% trong lugng, hoac nam trong khoang tur 0,001+0,0002% trong lwong dén
khoang 1+0,2% trong lugng, hodc nam trong khoang tr 0,001+0,0002% trong luong
dén khoang 0,7+0,14% trong luong, hodc nam trong khoang tir 0,001+0,0002% trong
luong dén khoang 0,5+0,1% trong lugng, hodac nam trong khoadng ttr 0,001+0,0002%
" trong lugng dén khoang 0,3+0,06% trong lwong, hodc ndm trong khoadng tu
0,001+0,0002% trong luong dén khoang 0,2+0,04% trong luong.

Ché pham chira hop chét theo phuong 4n bat ky trén dy hoidc dudi day,
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OH (Ia) (trofinetid),

ché phim nay thu dugc bang cach:

a) lién hgp H-MePro-OH va Z-Gly-OH khi c6 chat phan ung hoat hoa, tac
nhan va dung moi silyl héa, hodc

b) lién hop Z-Gly-OH va Suc-OH va sau d6 lién hop Z-Gly-OSu va H-
MePro-OH thu dugc khi khong cé hodc cé chat phan ting hoat héa, dung méi va khi
khong c6 hodc cé tadc nhan silyl hoa;

c) lién hop thu duge Z-Gly-MePro-OH va H-Glu-OH khi ¢6 chét phan tmg
. hoat hoa, tic nhan silyl héa va dung méi;

d) nhéan Z-Gly-MePro-Glu-OH; va

e) khir bao vé Z-Gly-MePro-Glu-OH, dé thu dugc ché phim chira h(_)’p chét
c6 cong thirc (Ta).

Ché phim theo phurong 4n bat ky néu trén hodc dudi day, trong d6 ché phdm thu
dugc dugc hoa tan hodc dugce tao huyén phu trong dung moi.

Ché phim theo phuong 4n bét ky trén day hodc dudi day, trong d6 ché phim nay

con chira hop chét c6 cong thire (11):

(o) OH

o (I,
hodc chat dong phan 1ap thé, hydrat, hoic mubi dugc dung cia nd; va tuy y chtra hgp

chit c6 cong thire (I11):
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0]
/
Rs

O%\ R,

S (I1D),
hodc chét d@)ng phén 14p thé, hydrat, hoac mubi duge dung cda ching, trong d6 Ry, R,

- R3va R4 doc lap duge chon tir nhom bao g6m hydro va Ci.4 alkyl, vé6i didu kién it nhét
12 mot trong s6 R1, Ro, R3 va R41a Cra alkyl.

Ché phim theo phuong an bat ky trén day hodc dudi ddy, trong d6 hop chét c6
cong thac (II), hoac chét déng phén 13p thé, hydrat, hodc mubi dugc dung cua chung,
khong cé mét hodc c6 mat véi lugng nam trong khoang tir 0,001+0,0002% trong luong
dén khoang 2+0,4% trong luong; va hop chit c6 cong thire (IIT), hoic chit dong phan
1ap thé, hydrat, hodic mudi duge dung cua ching, khong c¢6 mat hodc cé mdt véi lugng
nim trong khoang tir 0,00120,0002% trong lugng dén khoang 2+0,4% trong lwong, v6i
diéu kién it nhét 1 mot trong sb cac hop chét c6 cong thic (II) hoac (III), hodc chét
déng phan 1ap thé, hydrat, hodc mudi duge dung cua chiing, c6 mit.

Ché pham theo phwong 4n bt ky trén day hodc duéi ddy, trong d6 hop chit c6
cong thire (IT), hodc chit ddng phan 1ap thé, hydrat, hodc mudi duge dung cua chung,
¢6 mit véi lugng nim trong khoang tir 0,001+0,0002% trong luong dén khoang
0,3+0,06% trong luong.

Ché phidm theo phuong 4n bit ky trén day hoic duéi ddy, trong d6 hop chét co
cong thuc (II), hodc chét df")ng phan lap thé, hydrat, hodc mudi duge dung cta ching,
c6 mit véi lugng nam trong khoang tir 0,001+0,0002% trong lugng dén khoang
0,1+£0,02% trong lugng.

Ché pham theo phuwong 4n bit ky trén day hodc duéi day, trong d6 hop chit c6
cong thuc (II), hodc chét déng phén lép thé, hydrat, hodc mudi duoc dung cua chung,
c6 mit véi lwgng ndm trong khoang tir 0,001+0,0002% trong luong dén khoang 2+0,4%
trong lwong, hodc nim trong khoang tir 0,001:+0,0002% trong lugng dén khoang
1,5+0,3% trong lugng, hodc nam trong khoang tir 0,001+0,0002% trong lugng dén

26/69



49933

khoang 1+0,2% trong lugng, hodc nim trong khoang tir 0,001£0,0002% trong luong
dén khoang 0,7+0,14% trong lugng, hodc nam trong khoang tur 0,001+0,0002% trong
lugng dén khoang 0,5+0,1% trong lugng, hodc nam trong khoang tir 0,001+£0,0002%
trong lwong dén khoang 0,3+0,06% trong lwong, hoic nim trong khoang tir
0,001+0,0002% trong lugng dén khoang 0,2+0,04% trong luong.

Ché pham theo phuong an bat ky trén day hoic dudi day, trong d6 hop chét co

Céng thire (IT) 1 hop chit c6 cong thie (I1a):

(ITa) (Z-Gly-MePro-Glu-
OH), hodc hydrat, hodc mudi duge dung cta no.

Ché pham theo phwong 4n bit ky trén day hoic dudi ddy, trong d6 hop chit c6
cong thire (IT), hodc chit dong phan lap thé, hydrat, hoic mudi duoc dung cia ching,
khong c6 mit.

Ché phdm theo phuong 4n bit ky trén ddy hodc dudi ddy, trong do hop chét c6
cong thiie (I17), hodc chit ddng phén 1ap thé, hydrat, hoic mubi dugc dung cda chung,
¢6 mit véi luong nam trong khodng tir 0,001+0,0002% trong luong dén khoang
2,0+0,4% trong luong.

Ché phdm theo phuong an bét ky trén ddy hodc dudi déy, trong d6 tic nhan silyl
hoa nay khdng chira nhém xyano.

Ché pham theo phuong an bét ky trén ddy hodc dudi day, trong d6 tdc nhan silyl
héa nay dugc chon tir nhém bao gém N,O-bis(trimetylsilyl)axetamit, N,O-bis(trim-
etylsilyl)trifloaxetamit, hexametyldisilazan, N-metyl-N-(trimetylsilyl)axetamit, N-
metyl-N-(trimetylsilyl)trifloaxetamit, N-(trimetylsilyl)axetamit, N-(trimetylsilyl)di-
etylamin, N-(trimetylsilyl)dimetylamin, 1-(trimetylsilyl)imidazol, va 3-(trimetylsilyl)-

2-oxazolidon.
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Ché phim theo phuong an bat ky trén day hodic dudi ddy, trong d6 dung moi &
bude a) 1a dung moi hitu co phan cuc, hodc dung moi hitu co khdng proton phan cyc.

Ché phdm theo phuong an bat ky trén ddy hodc dudi ddy, trong d6 dung moi &
budc b) 1a dung moi hitu co phan cuce, hodc dung moi hitu co khong proton phan cuc.

Ché phim theo phurong 4n bét ky trén ddy hodc dudi day, trong d6 dung moi &
budce ¢) 1a dung moi hitu co phén cuc, hodc dung mdi hitu co khong proton phén cuc.

Ché pham theo phuong 4n bt ky trén ddy hoic duéi ddy, trong d6 dung méi
duoc chon tr nhom bao gém cac alkyl axetat, cac hydrocacbon d3 duogc clo hda, céac
alkyl xyanua va cdc dung mdi loai amit, hoic hon hop cia ching.

Ché pham theo phuong an bét ky trén day hodc dudi day, trong d6 chit phan ung
hoat héa nay duoc chon tir nhém bao gém céc carbodiimit, cac axyl halogeriua, cac
mubi phosphoni, cic mubdi uroni va cic mubi guanidini.

Ché phdm theo phuong 4n bat ky trén day hodc dudi day, trong d6 viéc khir bao
vé dat duoc béng cach hydro hoa.

Ché phim theo phuong 4n bit ky trén dy hodc duéi day, trong d6 viéc hydro
héa dugc thuc hién khi c6 chit xtc tac Pd/C.

Ché pham theo phuong 4n bit ky trén day hoic dudi day, trong do6 viéc hydro
héa dugc thue hién khi c6 chét xtc tac Pd/Si.

Ché phim theo phuong 4n bét k¥ trén ddy hoic dudi day, trong do viéc hydro
hoéa duge thyc hién & nhiét 0 nim trong khoang tir 10°C dén 40°C, hodc nhiét do
khoang 20°C dén 30°C, hodc nhiét d6 khoang 25°C.

Ché pham theo phuong 4n bAt ky trén day hodc dudi day, trong d6 viéc hydro
héa dugc thuc hién & 4p sudt trong khoang tir 0 bar dén 6 bar.

Ché phim theo phuong 4n bat k¥ trén day hodc dudi day, trong do6 viéc hydro
hoéa dugce thue hién béng cach st dung it nhét 1a mot dung mdi duogc chon tir nhom bao
gdm nude, etyl axetat, isopropyl axetat, metanol, etanol, isopropanol, hodc hdn hop cia
ching.

Ché phdm theo phuong an bit ky trén ddy hodc dudi day, chia it nhit 13 90%
' tr(_)ng luong, nhu it nhit 12 91% trong lugng, 92% trong lugng, 93% trong luong, 94%

trong luong, 95% trong luong, 96% trong lugng, va 97% trong lugng, cia hop chét ¢6
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cbng thee (1) hodc chit ddng phan I4p thé, hydrat, hoic mudi duoc dung cia ching, dua
trén co so khan.

Ché phdm theo phurong 4n bét ky trén day hodc dudi ddy, chua it nhét 1a 90%
trong luwong, nhu it nhét 12 91% trong lugng, 92% trong lugng, 93% trong lugng, 94%
* trong luong, 95% trong lwong, 96% trong lwong, va 97% trong lugng, ctia hop chét co
cong thie (Ia) hodc hydrat, hodc mubi dugc dung cua ching, dua trén co s& khan.

Ché pham chta it nhét 12 90% trong luong, nhu it nhit 12 91% trong lwong, 92%
trong luong, 93% trong luong, 94% trong luong, 95% trong lugng, 96% trong lugng,
va 97% trong lugng, ctia hop chét ¢6 cong thic (I) hodc chét ddng phén 1ap thé, hydrat,
hodc mudi duoc dung cua chuing, dua trén co s& khan.

Ché pham chta it nhét 12 90% trong lwong, nhur it nhat 14 91% trong lugng, 92%
trong lugng, 93% trong lugng, 94% trong lugng, 95% trong lugng, 96% trong lwong,
va 97% trong lugng, cia hgp chét co cong thure (Ia) hodc hydrat, hodc mubi dugc dung
ctia chuing, dua trén co s& khan.

Ché pham theo phuong 4n bat ky trén day hodc duéi day, chira hop chét c6 cong
thac (1)

P N
HoN /\”/ 0]

0]

ZT

o)
o , on O
hogc chat dong phan 14p thé, hydrat, hodc mudi duge dung cta ching, va hop chét c6

cong thire (IT):
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LAl

@]
oH (WD), ,
hodc cht df)ng phan 1ap the, hydrat, hodc mudi dugc dung cia ching, va/hodc hop chat
c6 cong thue (II1):
Ri N
\N H
| NG,
Ry o)
O O
/
R3
O

- v , o ),
hodc chat dong phan 18p thé, hydrat, hodc mudi dugc dung cua ching, trong d6 Ry, R,

R; va Rq ddc 1ap duge chon tir nhém bao gdm hydro va Ci.4 alkyl, v6i didu kién it nhit
1 mot trong s6 Ry, Ra, Ry va Rala Ci4 alkyl, va trong d6 ché phdm nay chira it nhat 1a
90% trong lugng, nhu 91% trong lwong, 92% trong luong, 93% trong lugng, 94% trong
luong, 95% trong lugng, 96% trong lugng, hodc 97% trong luong hop chét ¢6 cong
thire (I) dua trén co s khan.

Ché pham theo phuong 4n bat ky trén ddy hodc dudi ddy, chira hop chét ¢6 cong
thtrc (Ia)

’ OH (Ia) (trofinetid),
hodc hydrat, hodc mudi duge dung ctia chung, va hgp chat ¢6 cong thire (I1):
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H

0
, oH (I, ,
hoic chit ddng phan 1ap thé, hydrat, hoic mubi duge dung ciia ching, va/hoic hop chét

c6 cong thue (I1I):

R, N
\N H 0
| N
R, o)
O

(@]
/
Rs
(@]
%\0/& (IID),

hodc chat ddng phan lap thé, hydrat, hoic mudi duge dung cia chung, trong d6 Ry, Ra,
R; va Rs d6c 1ap dugc chon tir nhém bao gdm hydro va Ci.q alkyl, v6i didu kién it nhét
1d mot trong s6 Ry, Ra, R3 va Rala Cr4 alkyl, va trong d6 ché phim nay chira it nht 1a
90% trong lugng, nhu 91% trong lugng, 92% trong lugng, 93% trong lugng, 94% trong
luong, 95% trong lugng, 96% trong luong, hodc 97% trong lugng hop chét co cong
thire (Ia) dua trén co s khan.

Ché pham chira hop chit c6 cong thie (1)

N
HzN/\”/ H ?
N

o}

OH (I),

31/69



49933

hodc chit ddng phén l4p thé, hydrat, hoic mubi dugc dung ctia ching, va hop chét ¢6

c@ng thue (I1):
0
PPN
H N /«
o}
0 OH

0o
OH  (ID),

hoic chét ddng phan lap thé, hydrat, hoic mubi dugc dung cila chiing, va/hoic hop chét

c6 cong thue (I1I):

R N
1\N/\. P Y o
| ﬂ / //N
R, o
o) O
/
R3
0
o—" (1),

hodc chét dong phan lap thé, hydrat, hodc mubi dugc dung cia ching, trong d6 Ry, R,
R3 va R4 doc 1ap dugc chon tir nhém bao gdm hydro va Ci.4 alkyl, véi didu kién it nhét
12 mot trong s6 Ri, Rz, R3 va Rala Ci4 alkyl, va trong d6 cac ché phidm chira it nhit 14
90% trong luong, nhu 91% trong luong, 92% trong lugng, 93% trong lugng, 94% trong
lugng, 95% trong lugng, 96% trong luong, hodc 97% trong lugng hop chét ¢6 cong
thtre (I) dua trén co s khan.

Ché pham chira hop chit ¢6 cong thuc (la)

§ OH

] OH (1a) (trofinetid),
hodc hydrat, hodc mudi dugc dung cia ching, va hgp chat c6 cong thire (I1):
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Y

oH (1D,
hodc chit déng phan 1ap thé, hydrat, hodc mudi dugc dung ctia ching, va/hodc hop chat

R N
1\N/\”/ H O
| N
Rs (@]
0] @)
/

Rs

c6 cong thuc (III):

O
o— R+ (1),

hodc chét déng phan 18p thé, hydrat, hodc mubi duoc dung ctia chuing, trong dé Ri, R,
R3 V.él R4 d6c 18p dugc chon tir nhém bao gém hydro va Ci.4 alkyl, v6i diéu kién it nhét
1a mét trong s6 Ri, Ra, R3 va Ra1a Ci4 alkyl, va trong d6 ché phidm nay chira it nhét 1a
90% trong lvong nhu 91% trong lugng, 92% trong lugng, 93% trong lugng, 94% trong
luong, 95% trong lugng, 96% trong lugng, hodic 97% trong lwong hop chét c6 cong
thtrc (Ia) dua trén co s& khan.

Phuong phép san xuit ché phdm chira trofinetid theo phwong 4n bt ky néu trén
hoic dudi diy bao gdbm cac bude:

a) lién hop H-MePro-OH va Z-Gly-OH khi ¢6 tac nhin hoat hoa, tic nhin
silyl héa va dung moi; hodc

b) lién hgp Z-Gly-OH va Suc-OH va sau do6 lién hop Z-Gly-OSu va H-
MePro-OH thu dugc khi khong ¢ hoac ¢ chét phéan Ung hoat héa, dung moi va khi
khong c6 hodc ¢o6 tac nhan silyl hoa;

c) lién hop thu duge Z-Gly-MePro-OH va H-Glu-OH khi ¢6 chit phan tmg
hoat héa, tic nhan silyl hda va dung moi;

d) nhén Z-Gly-MePro-Glu-OH; va
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e) khtr bao vé Z-Gly-MePro-Glu-OH, nh¢ do6 tao ra trofinetid, trong dé
trofinetid dugc hoa tan hodc dugc tao huyén phi trong dung moi.

Phuong phéap theo phuong 4n bat ky trén ddy hodc dudi diy, trong d6 tic nhan
silyl héa nay khong chira nhém xyano.

Phuong phap theo phuong 4n bét ky trén day hodc dudi ddy, trong d6 tic nhan
silyl hoa nay dwoc chon tir nhém bao gdm N,O-bis(trimetylsilyl)axetamit, N,O-bis(tri-
metylsilyl)trifloaxetamit,  hexametyldisilazan, = N-metyl-N-(trimetylsilyl)axetamit
(TMA), N-metyl-N-(trimetylsilyl)trifloaxetamit, N-(trimetylsilyl)axetamit, N-(tri-
metylsilyl)dietylamin, N-(trimetylsilyl)dimetylamin, 1-(trimetylsilyl)imidazol, va 3-
(trimetylsilyl)2-oxazolidon.

Phuong phap theo phwong 4n bt ky trén ddy hodc dudi ddy, trong d6 dung moi
¢ budc a) 1a dung mdi hitu co phén cuc, hodc dung moi hitu co khong proton phan cuec.

Phuong phap theo phwong an bt ky trén ddy hodc duéi ddy, trong d6 dung moi
& budce b) 1a dung moi hitu co phan cyce, hodc dung mai hitu co khdng proton phén cuec.

Phuong phép theo phurong 4n bit ky trén day hodc dudi ddy, trong d6 dung mdi
& budc c) 1a dung moi hitu co phén cuc, hodc dung mdi hitu co khdng proton phan cuec.

Phuong phép theo phurong 4n bit ky trén day hodc dudi ddy, trong do dung moi
duogc chon tr nhém bao gém cac alkyl axetat, cac hydrocacbon da duoc clo hoa, céc
alkyl xyanua va cac dung moi loai amit, hodc hdn hop ctia ching.

Phuong phdp theo phurong 4n bit ky trén ddy hodc dudi ddy, trong do6 chét phéan
ing hoat héa nay dugc chon tir nhém bao gdm céc carbodiimit, cac axyl halogenua, cc
mudi phosphoni, cac mudi uroni va cac mubi guanidini.

Phuong phap theo phuong 4n bat ky trén day hodc dudi day, trong d6 viée khir
bao vé dat dugc béng cach hydro hoa.

Phuong phép theo phuong 4n bat ky trén diy hodc dudi day, trong d6 viéc hydro
héa duge thue hién khi ¢6 chét xtc tac Pd/C.

Phuong phép theo phwong an bt ky trén ddy hoic dudi day, trong d6 viéc hydro
héa dugce thuc hién khi ¢6 chét xuc téc Pd/Si.

Phuong phap theo phuwong 4n bat ky trén day hodc duéi day, trong d6 viéc hydro
héa dugce thuc hién & nhiét do nim trong khoang tlir 10°C dén 40°C, hodc nhiét do

khoang 20°C dén 30°C, hoiic nhiét do khoang 25°C.
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Phuong phap theo phuong 4n bat ky trén day hodc dudi ddy, trong d6 viéc hydro
hoéa duge thuc hién & 4p sut trong khoang tir 0 bar dén 6 bar.

Phuong phap theo phuong 4n bat ky trén day hodc duéi ddy, trong d6 viéc hydro
héa duge thuc hién & it nhét 12 mot dung mdi dugc chon tir nhém bao g61n nude, etyl
axetat, isopropyl axetat, metanol, etanol, isopropanol, hodc hdn hop ctia ching.

San phdm chira ché phdm theo phuong an bt ky néu trén hoic dudi day.

San phdm theo phuong an bat ky néu trén hodc dudi day, trong d6 san phdm 1a
kit.

Kit chira dang liéu theo phwong 4n bit k¥ trén ddy hodc dué6i ddy chura hop chit

c6 cong thuc (Ia),

OH (Ia) (trofinetid) va hop chét ¢6 cong thuc (Ila),

hodc hydrat, hodc mudi dugc dung cia né:

OH  (IIa) (Z-Gly-MePro-Glu-OH),
hodc hydrat, hoic mubi duge dung cua ching, va huéng dan cich diing cho ddi twong
¢6 nhu cau.
Kit theo phwrong 4n bt ky trén ddy hodc duéi ddy, con chira mdt hodc nhiéu hop
chit duoc chon tir nhém bao gdm c6 cong thtre (I1I), cdng thic (Illa), cdng thirc (IV),
cong thirc (V), cong thirc (VI), cdng thue (VII), cong thic (VIII), va cong thire (IX).
San pham theo phwong 4n bat ky trén day hodc dudi day, bao gbm kit chira dang

liéu voi huéng dan str dung, chira hop chét c¢6 cong thire (1a)
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OH (Ia) (trofinetid),
hodc hydrat, hodc mudi dugc dung ctia ching, va hop chét c6 cong thire (I1a)

o

H  (IIa)(Z-Gly-MePro-Glu-OH),
hodc hydrat, hodc mubi duge dung ciia ching, trong d6 san phdm chira tir 95% trong
luong dén 105% trong lugng, nhu 96% trong luong, 97% trong lugng, 98% trong lugng,
99% trong lugng, 100% trong luong, 101% trong lugng, 102% trong lugng, 103% trong
lwong, hodc 104% trong lugng cu thé ciia hop chit co cong thic (Ia) trong san phim.
San pham theo phurong an bét ky néu trén, bao gbm kit chira dang lidu véi hudéng

dan st dung, chira hop chit c6 cﬁng thire (Ia)
/\”/N (S)
@/(
§ OH
O/A//

OH (Ia) (trofinetid),
hoic hydrat, hodc mudi dugc dung cta chiing, va hop chét ¢ cong thire (11a)
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oH  (Ila)(Z-Gly-MePro-Glu-OH),
hodc hydrat, hodc mubi duoc dung cua chung, va con chira mot hodc nhiéu hop chét
duoc chon tir nthom bao gém c6 cong thire (II1), cong thire (I11a), cong thirc (IV), cong
thttc (V), cong thire (VI), cong thirc (VII), cong thirc (VIII), va cong thirc (IX), trong
d6 ché phidm nay chtra tir 95% trong luong dén 105% trong lugng, nhu 96% trong lugng,
97% trong lugng, 98% trong lugng, 99% trong lugng, 100% trong lugng, 101% trong
lwong, 102% trong lwong, 103% trong lwong, hoic 104% trong lugng cu thé cia hop
chét ¢6 cong thirc (a) trong san phim.

San pham, ké ca kit chtra dang liéu véi hudng dan st dung, chira hop chét co

cong thuc (Ia)

) OH (Ia) (trofinetid),
_ hodc hydrat, hodc muoi dugc dung ctia chiing, va hop chat c6 cong thirc (Ila)

(ITa)(Z-Gly-MePro-Glu-OH),
hozc hydrat, hodc mudi dugc dung cua chung, trong dé san phém chua tr 95% trong

luong dén 105% trong luong, nhu 96% trong luong, 97% trong lugng, 98% trong lugng,
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99% trong luong, 100% trong lugng, 101% trong lugng, 102% trong lugng, 103% trong
lugng, hodc 104% trong lugng cu thé cua hop chét c6 cong thie (Ta) trong san phém.
San phém, ké ca kit chira dang lidu véi huéng dan sir dung, chira hgp chét ¢

cOng thic (Ia)

OH (Ia) (trofinetid),
hoac hydrat, hodc muodi dugc dung ctia chung, va hop chat cé cong thic (Ila)

(0]

H  (ITa)(Z-Gly-MePro-Glu-OH),
hodc hydrat, hodc mubi duge dung cua chung, va con chira mot hodc nhiéu hop chét
dugc chon tir nhém bao gdm ¢ cdng thirc (1IT), cong thirc (1lla), cdng thirc (IV), cong
thuc (V), cong thuc (VI), cong thie (VII), cong thire (VIII), va cong thiue (IX), trong
d6 ché phim nay chura tr 95% trong lugng dén 105% trong luong, nhu 96% trong lugng,
97% trong luong, 98% trong luong, 99% trong lugng, 100% trong luong, 101% trong
luong, 102% trong lugng, 103% trong lugng, hodc 104% trong lwgng cu thé cua hop

chit c6 cong thirc (Ia) trong san phim.

Sin xuét cac hop chit va cac ché phim c6 cong thire (I)

Viéc san xuit cic hop chit theo sang ché sé tao ra céc hop chét c6 héa hoc lap
thé duoc xéc dinh bai héa hoc 1ap thé cua cac chét phén ng, va do vay s& duoc hiéu
b6i ngudi c6 hiu biét trung binh trong linh vuc k¥ thuét nay. Trong cac tinh hubng khi
cac chit phan img nay c6 hoa hoc 1ap thé hén hop, vi du, c4c chit triét quang, hodc cac
hoén vi khac ctia cac chit dong phan 14p thé ciia chung, cac hop chét thu dugce s& ¢6 héa

hoc 1ap thé hdn hop tuong tng. Theo cac phuong 4n nhit dinh va cac khia canh lién
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quan dén céac hop chét va céc ché phém dugc boc 16 trong badn mo t4 nay, héa hoc 1ap
thé dugc thé hién, theo cac phuong an va khia canh khéc thi khong. Khi mot cong thirc
hodc cong thtrc hda hoc khong thé hién héa hoc 1ap thé cta cac hop chét va/hodc céac
ché phim, thi cAn phai hiéu 13 lién quan dén tat ca c4c khia canh hoa hoc 14p thé c6 kha
nang.

Can phai hiéu rang céc quy trinh duoc boc 10 trong ban md ta nay chi 14 cac bude

cu thé. Cac so dd khac co thé duogc phat trién dé san xuét cac hop chét ¢6 cong thirc 1.

San xuét trofinetid (cong thirc (Ia))

Phuong phap san xuit ché phdm chira trofinetid thudng bao gdm céc buéc:

a) lién hop H-MePro-OH va Z-Gly-OH khi c¢6 chit phan (mg hoat hoa, tac
nhén va dung moi silyl héa, hodc

b) lién hop Z-Gly-OH va Suc-OH va sau d6 lién hop Z-Gly-OSu va H-
MePro-OH thu dugc khi khdng c6 hoic c6 chit phan ting hoat hoa, dung méi va khi
khong c6 hodc ¢ tac nhan silyl hoa;

c) lién hop thu duge Z-Gly-MePro-OH va H-Glu-OH khi c¢6 chét phan tmg
hoat héa, tdc nhan silyl hda va dung moi;

d)  nhin Z-Gly-MePro-Glu-OH & muc do chuyén héa it nhat 12 95%; va

e) khtr bao vé Z-Gly-MePro-Glu-OH, trong d6 Z-Gly-MePro-Glu-OH duoc
hoa tan hozic duge tao huyén phi trong dung méi dé tao ra trofinetid.

Cac buée chung nay dugce boc 16 mét cach chi tiét hon trong cac vi du dudi day.

San xudt cac hop chét khac

Cung v6i hop chit ¢6 cong thie (1), mot sb san phim khac c¢6 thé duoc téo rava
c6 mit trong ché phdm duoc boc 10 trong ban mo ta nay. Vi du vé& hop chét hoic chit
ddng phan 13p thé c6 cong thirc (I) 1a hop chit c6 cong thire (Ia) (trofinetid). C4c sin
phim khéc bao gdbm cdc hop chét c6 cong thire (I1), (Ila), (III), (IIa), (IV), (V), (VI),
(VII), (VIII) va (IX) nhu néu trén.

Céc san pham bd sung bao gbm céc kit chta dang lidu chira hop chét c6 cdng

thirc (Ia) (trofinetid) va hop chét ¢6 cong thire (Ila) va huéng dan st dung.
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Kit con c6 thé bao gém mot hodc nhidu hop chit duge chon tir nhém bao gém
¢6 cong thire (II1), cong thic (I11a), cong thire (IV), cong thirc (V), cong thirc (VI), cong
thtrc (VII), cong thirc (VIII), va cong thue (IX).

Vi du thye hién sang che
Viéc sén xuat cac ché pham chira trofinetid dwgc minh hoa bang vi du dudi day.

C6 thé hiéu ang céc so d6 khac ¢ thé dugc ding dé tao ra trofinetid.

Vi du 1: Quy trinh san xuit trofinetid

Néi chung, trofinetid va cac hop chit ¢6 lién quan c6 thé duge tao ra tir tién chit
peptit hodc axit amin phan tng vdi tdc nhan silyl héa hodc tdc nhan persilyl hdéa & mot
hodc nhiéu budc. Theo sang ché, co thé st dung céc tac nhén silyl hoa, nhu cac N-
trialkylsilyl amin hodc cdc N-trialkylsilyl amit, khong chita nhém xyano.

Céc vi du vé cac chit phan ung silyl héa ndy bao gdm N,O-bis(trimetylsilyl)-
axetamit (BSA), N,O-bis(trimetylsilyl)trifloaxetamit, hexametyldisilazan, N-metyl-N-
(trimetylsilyl)axetamit (TMA), N-metyl-N-(trimetylsilyl)trifloaxetamit, N-(trimetyl-
silyl)axetamit, N-(trimetylsilyl)dietylamin, N-(trimetylsilyl)dimetylamin, 1-(trimetyl-
silyl)imidazol, 3-(trimetylsilyl)-2-oxazolidon.

Buée 1: Piéu ché Z-Gly-OSu
Mbt vai quy trinh thay thé c6 thé dugc 4p dung cho budc nay.
Quy trinh 1A

0O
/[L 1. SucOH )L
OH
0 NHY 2. EDC.HCI NH/\H/ ~
O
iPrOH
Z-Gly-OH Z-Gly-OSu

Céng thic phﬁn to: Ci1oH1iNOy4 Cﬁng thire phén ti: C14H14N206
Phén tir lugng: 209,19864 Phén tir lugng: 306,27076

Mot (1) duong lugng Z-Gly-OH va 1,1 duong lugng Suc-OH dugc hoa tan trong
27 duong luong iPrOH va 4 duong lugng CH2Clz & nhiét dd 21°C. Hdn hop nay dugc
lam ngudi va khi nhiét d6 dat dén -4°C thi 1,1 duong lugng EDC.HCI dugc b sung tir
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tir vao, giit nhiét do thdp hon 10°C. Trong qua trinh phan tng, xuit hién chét rén dic.
Sau khi bd sung EDC.HCI vao, hdn hop niy dwoc nang nhiét d6 1én dén 20°C. Huyén
phu nay dugc gidm nhiét do dén 11°C va loc. Banh loc dugc rira bang 4,9 duong lugng
iPrOH lanh va 11 duong luong IPE truée khi sdy & 34°C (Z-Gly-OSu san phdm da dugc
sdy kho - Do tinh khiét: 99,5%; thir nghiém NMR: 96%; Hiéu sut: 84%).
Quy trinh 1B

Quy trinh nay 12 bién thé ctia quy trinh 1A, va khac bing céach thay thé iPrOH
bang ACN. Mét (1) duong lugng Z-Gly-OH va 1,1 duong lugng Suc-OH dugc hoa tan
trong 22 duong lugng ciia ACN & nhiét dd 35°C. Hon hop nay dugc 1am ngudi trong
bé nude da. Khi nhiét do dat dén 1°C, 0,9 duong luong DCC trong 5,5 duwong lugng
ACN duge bd sung tlr tir vao dé gitr nhiét do thép hon 5°C. Phan ung lién hop xay ra
trong thoi gian khoang 20 gio. Trong qua trinh phan g, DCU két ta va loai bd bang
cach loc khi két thiic lién hop. Sau khi loc, DCU duge rira bing ACN d& thu hdi san
phim. Hon hop gém Z-Gly-OSu sau d6 duge ¢ dé dat dén 60% trong luong. iPrOH
(17 duong lugng) duge bd sung vio dé khoi diu qua trinh két tinh. Ngay sau khi bd
sung iPrOH vao, xuét hién chit rin dic. Thém 17 duong luong iPrOH 14 cin thiét dé
hoéa Iéng huyén phii. Huyén phi nay duoc 1am ngudi trong bé nudc da va loc. Chit rin
duoc rira bang 9 dwong lwong iPrOH trude khi siy & nhiét do 45°C (Z-Gly-OSu san
phém da dugc séy kho - D6 tinh khiét: 99,2%: thir nghiém sdc ky 16ng cao ap: 99,6%;
Hiéu suét: 71%).

Bude 2: Piéu ché Z-Gly-MePro-OH
Mot vai quy trinh thay thé c6 thé duoc 4p dung cho bude nay.
Quy trinh 2A

Ll PR
o— . -OH
©/\O NH/\”/ N S\CHa TEA, TMA O)I\NH/\”/N
0 § + N o 0

X OH
H
0 CHz2C12
ZG}'IVOS” MePro.HCI ZGlyMePro
Céng thitc phan ti: C14H14N2O¢ Cong thuc phéan tir: C¢H11NO, Co LA o
Lo ong thirc phén tir: C16H20N20
Phan ti lugng: 30627076 Phan ti lugng:  129,15704 g o P 16720M20s

Phan tir lugng: 320,3404
Mot (1) duong lwgng MePro.HCI dugc hoa tan mot phan trong 29 duong lugng

CHCl, ¢ nhiét do 35°C vai 1,04 duong lugng TEA va 1,6 duong luong TMA. Hon

41/69



49933

hop nay duoc dun néng & nhiét d6 35°C trong thoi gian 2 giv dé thyc hién budce silyl
hoéa. Tiép do, 1,02 duong lugng ciia Z-Gly-OSu duoc bd sung vao hdn hop nay. Hén
. hop nay dugc giit & nhiét do 35°C trong thoi gian 3 gio va sau d6 0,075 duong luong
butylamin dugc bd sung vao dé dimg phan ing. Hon hop nay dugc dé quay lai nhiét do
trong phong va tron trong thdi gian it nhét 1 15 phit. Z-Gly-MePro-OH duoc chiét mot
14n v6i 5% trong lugng NaHCO3 trong 186 duong lugng nudc, sau do ba 14n 14n luot
bing 5% trong lwong NaHCO; trong 62 duong lugng nude. Cac 16p nude duge gom va
d6 pH dugc dwa dén 2,2 biang cach bd sung 34 dwong lwong HCI vao & dang 12N HCI
& nhiét do trong phong. O do pH nay, Z-Gly-MePro-OH hinh thanh chit rén dinh nhét
ma dugc hoa tan ¢ nhiét do 45°C v6i khoang 33 duong lugng EtOAc va 2,3 duong
luong iButOH. Z-Gly-MePro-OH dugc chiét vao 16p hitu co va rira bang 62 duong
lwong nude di duoce khir khoang. Sau dé, 16p hitu co duge sy kho bang cach chung cit
ddng 61 vai 11,5 duong lwong EtOAc cho dén khi peptit bit dau két tiia. Xyclohexan
(12 dwong lugng) dugc bd sung vao hdn hop nay dé hoan thanh bude lam két tia. Huyén
phu nay dugce lam ngudi & nhiét dd 5°C trong thoi gian 2 gid va loc. Chét rin dugc rira
bing 10 dwong Iwvgng xyclohexan trudc khi siy & nhiét d6 45°C (Z-Gly-MePro-OH san
phim d3 duoc sdy kho - Do tinh khiét: 100%; thir nghiém sic ky 16ng cao ap: 100%;
hiéu suét 79%).
Quy trinh 2B

Quy trinh nay 13 bién thé cta quy trinh 2A. Mot (1) duong lwong MePro.HCI
duoc hoa tan mot phén trong 36,6 duong lugng CH>Clz & nhiét 46 34°C véi 1,01 duong
luong TEA va 0,1 duong lugng TMA. Tiép d6, 1,05 dwong lugng Z-Gly-OSu duge bd
sung vao hdn hop nay, tiép theo 1,0 duong luong TEA. Hon hop nay dugc duy tri &
nhiét d§ 35°C trong thdi gian khoang 1 gio, 1am ngudi dén nhiét dd 25°C dén 30°C va
0,075 dwong lwong DMAPA dugc bd sung vao dé dimg phan tmg. Mot trim (100)
duong luong nudc, 8,6 duong luong HCI & dang 12N HCl va 0,3 duong luong KHSO4
duoc bd sung vao hdn hop nay (khong quan sét thiy két tia, d6 pH=1,7). Z-Gly-MePro-
OH dugc chiét vao 16p hitu co va duge rira hai 14n 14n lugt bing 97 dwong luong nuée
dd duoc khir khodng véi 0,3 duong lugng KHSO4, sau d6 100 duong luong nude da
dugc khir khodng. EtOAc (23 duong lugng) dwoce bd sung vao hdn hop nay va CH,Cl,
duoc loai bd bang cach chung cét cho dén khi peptit bit ddu két tia. Xyclohexan (25
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duong lwong) duge bd sung vao hén hop nay dé hoan thanh budc lam két tua. Huyén
phu nay dugce lam lanh & nhiét 6 -2°C qua dém va loc. Chét rin dugc rira br?mg 21
dwong luong xyclohexan trude khi sdy & nhiét d6 39°C (Z-Gly-MePro-OH san phim
~ da dugce sdy kho - Do tinh khiét: 98,7%; thir nghiém NMR: 98%; hidu suit 86%).

Quy trinh 2C

O 1. Pyridin, DIPEA, Piv-Cl
OJ\H/\WOH 2. MePro.HCI, DIPEA, TMA
0 EtOAc

Trong binh phan tmg 1, MePro.HCI (1 duong lwong) duoc tao huyén phi trong
EtOAc (khoang 7 duong luong). DIPEA (1 duong luong) va TMA (2 duong luong)
duge bd sung vao, va hdn hop nay duoc 1am néng dé hoa tan cc chit rin. Sau khi hoa
tan, dung dich dugc lam lanh dén nhiét d6 0°C. trong binh phéan ung 2, Z-Gly-OH (1
dwong lwong) duge tao huyén phil trong EtOAc (khoang 15 duong lugng). DIPEA (1
- dwong lugng), va pyridin (1 dwong luong) dugc bd sung vao. Sau khi tron, dung dich
thu duoc, va lam lanh dén -5°C. Piv-Cl (1 dwong luong) duoc bd sung vao binh phéan
ting 2, va dung luong ctia binh phan tmg 1 duge bd sung vao binh phan tng 2. .Sau khi
hoan thanh viéc b sung, dung lugng cua binh phan tng 2 dugc dua dén nhiét do trong
phong. Chuyén héa tir Z-Gly-OH thanh Z-Gly-MePro-OH duoc theo ddi theo phuong
phap séc ky 1éng cao 4p (HPLC). Khi phan tmg d hoan thanh, hén hop phén tng dugce
toi bang DMAPA (0,1 duong lugng), va rira bang dung dich nudc bao gdm KHSO,,
(khoang 2,5% trong luong), NaCl (khoang 4% trong lugng), va dung dich HCI dam dic
(khoang 6% trong lugng) trong 100 dwong lwgng HO. Lép nuée duoc chiét lai voi
EtOAc, va céc 16p hitu co két hgp duoc rira bing dung dich nude bao gébm KHSO4
(khoang 2,5% trong lugng) va NaCl (khoang 2,5% trong luong) trong 100 duong luong
HzOv, va sau d6 v6i nude (100 duong lwong). Nude con lai dugce 14y ra khoi dung dich
hitu co chtta Z-Gly-MePro-OH bang cach chung cét trong chan khong véi EtOAc.
Huyén phu thu dugc pha lodng bang heptan (khoang 15 dwong lwong) va 1am lanh dén
nhiét ¢ 0°C. San phém duoc tach béng cach loc, rira bé‘lng heptan lanh (khodng 7 duong
lugng), va 1am kho trong chén khong & nhiét do 45°C. Z-Gly-MePro-OH (hiéu suit
85%) thu duogc.
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Budc 3: Piéu ché Z-Gly-MePro-Glu-OH
Mbt vai quy trinh thay thé ¢6 thé duge 4p dung & budc nay.
Quy trinh 3A

1.0xymaPure

©AOL””WN 2
0
0

ZGlyMePro o) CHs

Phén tir lugng: 320,3404

Cong thirc phén tir: Ci1sH20N20s o)j\NH/\”/N | "
O

le) OH > ©/\ (0]
N CH2C12 7(
0] OH

ZGlyMeProGlu
HoN S 1 TMA Cong thirc phan tir: C2;H27N303
i ‘ Phan tir lugng: 449,45438

CéGnl; thirc phan tir: CsHoNO4

Phan tir lugng:  147,12926
H-Glu-OH (1,05 duong lugng) dugc silyl hoa trong 2 duong luong CHoCly véi
3,5 duong luong TMA & nhiét do 65°C. Viéc silyl hoa hoan thanh sau thoi gian 2 gio.
Trong thoi gian xay ra silyl hoa, 1,0 dwong lugng Z-Gly-MePro-OH va 1,0 duong luong
Oxyma Pure dugc hoa tan trong 24 duong lugng CH2Clz va 1,0 duong lugng DMA &
nhiét d6 trong phong trong binh phan tmg khac. EDC.HCI (1,0 dwong luong) dugc bd
sung vao. Téc d6 hoat hoa dat dén 97% sau thoi gian 15 phut. Sau d6, dung dich Oxyma
Pure di duoc hoat héa duge bd sung vao H-Glu-OH da duogc silyl héa & nhiét do 40°C
va lam ngudi ¢ nhiét d) trong phong. Khoadng thoi gian lién hop 1a khoang 15 phut, vai
te do lién hop 97%. Bb sung NaHCOs 8,2% trong lugng trong 156 duong luong nuée
vao hon hop nay & nhiét do trong phong (c6 phat CO,) duge thuc hién dé dat dén d6 pH
8. Z-Gly-MePro-Glu-OH duge chiét trong nuée. Lép nude duge ria hai lan bang 29
dwong lwgng CH2Clo. CHoCl, con lai duge loai bo bang cach ¢o. Do pH duoc dua dén
2,5 bang 2,5N HC, tiép theo 1,4 duong lwong rén KHSO4 dé lam két tha Z-Gly-MePro-
Glu-OH. Hdn hop nay dugc loc va chét ran duge rira bang 3 x 52 duong lugng nude.
Chét rin loc duoc dugc bd sung vao 311 duong luwong nudce da dugce khir khoang va lam
tang nhiét d6 dén 55°C dén 60°C. iPrOH (29 duong lwong) duoc bd sung dan din vao
cho dén khi hoa tan hoan toan san phdm. Hdn hop nay duoc 1am ngudi tir tir dén 10°C

trong khi tron nhe trong thoi gian 40 phut dé khéi ddu qua trinh két tinh. Peptit dugc
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loc va rira bang 2 x 52 duong luong nude trude khi sy & nhiét d6 45°C (Z-Gly-MePro-
Glu-OH san phém da duoc séy kho - D6 tinh khiét: 99,5%:; thir nghiém NMR: 96%;
higu sudt 74%).
Quy trinh 3B
Mot (1) duong lugng Z-Gly-MePro-OH va 1,05 duong luong Suc-OH duoc hoa

tan trong 40 duong lugng ACN va 30 duong lugng CH,Cl, & nhiét do trong phong. Hon
hop ndy duoc 1am ngudi trong bé nude d4, va khi nhiét do 1a gan 0°C, 1,05 dwong luong
DCC di duogc hoa tan trong 8 duong lugng ACN dugce bd sung tir tr vao, giit nhiét do
thip hon 5°C. Sau khi bd sung DCC xong, hdn hop nay dugc lam néng dan tir 0°C dén
5°C trong thoi gian 1 gio, sau d6 dén 20°C trong khoang thoi gian 1 gid dén 2 gior va
sau d6 dén nhiét 6 45°C trong khoang thoi gian 2 gid dén 5 gid. Sau thoi gian 5 gio,
hdn hop nay duogc giam nhiét do dén 5°C va duy tri qua dém. Tbc d6 hoat hoa dat dén
98% sau thoi gian khoang 24 gid. DCU dugc loai bo bang cach loc va rira bang 13,5
duong lwong ACN. Trong qua trinh hoat héa, 1,1 duong luong H-Glu-OH dugc silyl
" hoatrong 30 duong lwong ACN véi 2,64 duong lugng TMA & nhiét d§ 65°C. Viéc silyl
héa hoan thanh sau thoi gian 2 gid. Sau d6, Z-Gly-MePro-OSu dugc bb sung dan dén
vao H-Glu-OH da dugc silyl hoéa ¢ nhiét do trong phong, véi 0,4 duwong lwong TMA
duge bd sung vao duy tri d hoa tan ctia H-Glu-OH. Hdn hop nay duoc nang nhiét do
1én dén nhiét d6 45°C va 0,7 dwong luong TMA duge bd sung vao néu xay ra hién
twong két tia. Thoi gian lién hop 13 khoang 24 giv dé dat duoc ty 18 lién hop khoang
91%. Hon hop phan tmg nay duge t6i bang cach bd sung 0,15 duong lugng butylamin
va 2,0 duong lugng TEA vao. Nuée (233 duong lugng) dugce bd sung vao va hdn hop
nay dugc co cho dén khi xay ra hién tuong gel héa. Z-Gly-MePro-Glu-OH dugc chiét

trong nude bang cach bd sung 5% trong luong NaHCOs3 trong 233 duwong lugng nude
va 132 dwong lugng CH2Cly vao. Lép nuée duge rira hai 14n bang 44 duong luong
CHxCl,. CH2Cl, con lai duoc loai bo bﬁng cach chung cAt. b6 pH duoc dua dén 2,0
bing 24 duong lugng HCI & dang 12N HCl tiép theo 12 75 duong luong HCI & dang 4N
HCL. O 6 pH nay, Z-Gly-MePro-Glu-OH két tia. Hn hop nay dugce lam ngudi trong
bé nudc da trong thoi gian 1 gio va loc. Chit rén duoc rira bing 186 duong lugng nude
lanh trude khi sdy & nhiét 9 45°C (Z-Gly-MePro-Glu-OH san phim da dugc sdy kho
- sc ky long cao ap; D tinh khiét: 98,4%; tht nghiém NMR: 100%; hiéu suét 55%).
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Quy trinh 3C

| Quy trinh nay 14 bién thé cia quy trinh 3A. H-Glu-OH (1,05 duong lugng) dugce
silyl hoa trong 3,7 duong lugng CH2Cla v6i 3,5 duong lugng TMA & nhiét do 62°C.
Viéc silyl hoa hoan thanh sau khoang thoi gian 1,5 gio dén 2 gid, nhu dugc thdy bang
cach hoa tan. O buée silyl hoa, 1,0 dwong lwong Z-Gly-MePro-OH va 1,0 duong lwong
Oxyma Pure dugc hoa tan trong 31,5 duong Iugng CH»>Cl, & nhiét do 22°C. Mot (1,06)
duong lugng EDC.HCI dugce bd sung vao dé hoan thanh viéc hoat hoa. Sau d6, H-Glu-
OH d3 dugc silyl hoa dugce bd sung vao dung dich Oxyma Pure da dugc hoat hoa. Nhiét
d6 duoc kiém soat trong qua trinh bd sung dé duy tri thdp hon 45°C. Buéde khi silyl hoa
duoc thuc hién bing cach bd sung hdn hop gdm 2,5% trong lugng KHSO4 trong 153
duong luong nude va 9 duong luong iPrOH dé dat dén do pH 1,65. CH>ClI, con lai duoc
loai bo bing cach ¢d. Hn hop nay duoc giam nhiét do dén 12°C dé 1am két tia Z-Gly-
MePro-Glu-OH. H3n hop nay duroc loc va chét ran duoc rira bing 90 dwong luong nude
trude khi siy & nhiét do 36°C.
Quy trinh 3D

Quy trinh nay 14 bién thé ctia quy trinh 3A. H-Glu-OH (1,05 duong lugng) duoc
silyl hoa trong 3,9 duong lugng CH2Cl, véi 3,5 duong lwong TMA & nhiét d6 62°C.
Viéc silyl hoa hoan thanh sau thoi gian 2 gio, nhu duge thiy bang cach hoa tan. O budce
silyl héa, 1 duong lugng Z-Gly-MePro-OH va 1 duong lugng Oxyma Pure duoc hoa
- tan trong 25 duong luong CH>Cl; ¢ nhiét do 23°C. Mot (1) duong lugng EDC.HCI
duoc bd sung vao. Dé hoan thanh viéc hoat hoa, thém 0,07 dwong lwong EDC.HCI dugc
b sung vao. Sau d6, H-Glu-OH da dugc silyl hoa duge bd sung vao dung dich Oxyma
Pure d4 duogc hoat héa. Nhiét dd duge kiém soat trong khi bd sung dé duy tri thép hon
45°C. Bude kht silyl héa dugce thuc hién bang cach bd sung hdn hop gdm 2,5% trong
luong KHSO4 trong 160 duong lwong nuéce va 9,6 dwong lwong iPrOH dé dat dén pH
1,63.

CH2Cl> con lai duogc loai bd béng céach cb. Hon hop nay dugc giam nhiét 6 dén
20°C dé lam két tia Z-Gly-MePro-Glu-OH. Hdn hop nay duoc loc va chét rin dugce ria
bang 192 duong luong nude trude khi sdy ¢ nhiét 46 khoang 25°C trong thoi gian 2,5
* ngay. Tiép do, chét rin dugc hoa tan & nhiét do 64°C bang cach bd sung 55 duong luong

nude va 31 duong lugng iPrOH vao. Sau khi hoa tan, hdn hgp nay duoc pha lodng bang
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275 duong lugng nudc va lam ngudi dén 10°C dé két tinh. Hdn hop nay duogc loc va
chét rin duoc rira biang 60 duwong lugng nuéc truée khi siy & nhiét d6 27°C (Z-Gly-
MePro-Glu-OH san phdm d3 duoc sdy kho - Do tinh khiét: 99,6%; thir nghiém NMR:
98%; hiéu suét 74%).

Quy trinh 3E
/[OJ\ Oxyma Pure,
) EDC.HCI
o N Y
n e Jis
NS
O N < H 0
O OH ©/\ H/j)( %N\(Sﬂ(
ACN O { OH
TMA I
0
HoN(s) OH OH

o}

Trong binh phan tng 1, H-Glu-OH (1,05 duong lugng) dugc tao huyén phu trong
ACN (khoang 2,2 dwong lugng). TMA (khoang 3,5 dwong lugng) duge bd sung vao,
va hdn hop nay duoc nang nhiét do 1én dén hoa tan rin. Sau khi hoa tan, dung dich duogc
dé ngudi dén nhiét do trong phong. Trong binh phan Gng 2, Z-Gly-MePro-OH (1 duong
lwong) duoc tao huyén phi trong ACN (14 dwong luong). Oxyma Pure (1 duong luong)
va EDC.HCI (1 duong lugng) duge bd sung vao. Hon hop nay duoc khudy & nhiét do
trong phong cho dén khi cac chit rdn duge hoa tan. Dung lugng ctia binh phéan ung 2
duoc b sung vao binh phan tng 1. Chuyén hoa tir Z-Gly-MePro-OH thanh Z-Gly-
MePro-Glu-OH dugc theo d&i theo phwong phap sic ky 1ong cao 4p (HPLC). Sau khi
hoan thanh, hdn hgp phan tmg dwgc bd sung vao dung dich nude bao gbm KHSO4
(khoang 2,5% trong lugng) dugce hoa tan trong khoang 100 dwong lugng H,O. ACN
duoc ldy ra khéi huyén phi nude chira Z-Gly-MePro-Glu-OH bing cach chung cit
trong chan khong v6i H>O. Sau khi khudy & nhiét do trong phong, san phdm trong huyén
~ phu thu dugc tach bang cach loc va rira bang nudce. Chét rin thu duge duge hoa tan
trong dung dich nude chirta NaHCO3 (khodng 5% trong luong) trong 110 duong lugng
H,0, va két tinh lai bang cach bd sung dung dich nuéc bao gdm KHSO4 (khoang 10%
trong lugng) trong 90 dwong hwong H20. San phidm duoge tach bing cach loc, ria bing
nudce, va lam kho trong chan khong & nhiét do 45°C. Thu dugce Z-Gly-MePro-Glu-OH
(hiéu suit 75%).

47/69



49933 48169

Bwéc 4: Khir bdao vé va phan 13p trofinetid
MOt vai quy trinh thay thé c6 thé dugce ding & budc nay.
Quy trinh 4A

o)
J N NG
N AN Mg P 1 PacH, EOAc 0 HNTY N ]
o ‘"L 0
O §{ OH , O { OH
é\//* 2. 82. Say phun I
©” o O™ on

Z-Gly-MePro-Glu-OH (1 duong lugng) duge tao huyén phii trong nuée (khoang
25 duong luong) va EtOAc (khoang 15 duong luong). Pd/C (0,025 duong lugng theo
trong lwong va chira 10% Pd theo trong lwong) duge bd sung vio, va hdn hop phan tng
duoc hydro hoéa bing cach suc hydro théng qua hén hop phan tmg & nhiét do trong
phong. Chuyén héa tir Z-Gly-MePro-Glu-OH thanh trofinetid dwgc theo ddi theo
phuong phép sic ky 1ong cao ap (HPLC), va sau khi hoan thanh phan ting chét xuc tac
duoc loai bo bang cach loc, va cac 16p duge tich. EtOAc con lai duogc 14y ra khoi dung
dich nudc chira trofinetid bang cich vay nito hodic rira bing heptan. Dung dich nuéc
duoc sy phun d€ phan tach san pham. Trofinetid (hidu suit 90%) thu dugc. Theo cach
khac, khir bao vé c¢6 thé duge hoan thanh béng cach chi str dung MeOH, hoic két hop
iPrOH va MeOH, hoic bang cich st dung etyl axetat trong nudc.
Quy trinh 4B

Quy trinh nay 14 bién thé cia quy trinh 4A, khong ké dén EtOAc. Z-Gly-MePro-
Glu-OH (1 duong lugng) dugc tao huyén phu trong nuée (khoang 50 dwong lugng).
Pd/C (0,05 dwong lugng, 5% Pd theo trong lwong) duoc bd sung vao, va hdn hop phan
ng duge hydro héa & nhiét do trong phong v6i 4p sudt 5 bar. Viéc chuyén hoa tir Z-
Gly-MePro-Glu-OH thanh trofinetid dugc theo dai theo phuong phap sic ky 16ng cao
4p (HPLC). Sau khi hoan thanh phéan tng, chit xuc tac dugc loai bo bang cach loc, va
16p nuée duge rira bang EtOAc (khoang 5 duong luong). EtOAc con lai dugce 14y ra
khoi dung dich nu6c chira trofinetid bing c4ch vay nito hodc rira bang heptan. Dung
dich nuéc duge sy phun dé phan tach san phdm. Trofinetid (hiéu suét 90%) thu dugc.
Quy trinh 4C

Quy trinh nay 13 bién thé ctia quy trinh 4A, thay thé EtOAc¢ bang MeOH. Z-Gly-
' MePro-Glu-OH (1 duong lugng) dugc tao huyén phi trong MeOH (100 duong lugng)
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va nuée (12 duong lugng). Pd/Si (0,02 duong lwong theo trong lwong) duge bd sung
vao va hdn hop nay duoc dun néng & nhiét ¢ 23°C dé hydro phan. Viéc hoa tan peptit
x4y ra trong qué trinh khir bao vé. Viéc chuyén héa tir Z-Gly-MePro-Glu-OH thanh
trofinetid dugc theo doi theo phuong phap sic ky 1éng cao ap (HPLC), va sau khi hoan
thanh phan ting chit xuc tac dugc loai bé bing cach loc va cac 16p dugc rira bing MeOH
va iPrOH. Cac dung mdi duoc co trong chan khong & nhiét do 45°C, va trofinetid két
 ta. Chét két ta duoc loc va lam kho & nhiét d6 45°C dé tao ra trofinetid.
Quy trinh 4D

Quy trinh nay 12 bién thé ctia quy trinh 4A, thay thé Pd/C bang Pd/Si. Mot (1,0)
dwong lugng Z-Gly-MePro-Glu-OH dugc hoa tan mdt phan trong 105 duong luong
MeOH va 12 duong lugng nuée. Pd/Si (0,02 duong luong theo trong luong) dugce bd
sung vao va hdn hop nay dwgc dun nong & nhiét d6 23°C dé hydro phan. Hoa tan cia
peptit Xy ra trong qua trinh khir bao vé. Khi két thic viée khir bao vé (ty 1é chuyén hoa
khoang 99% sau thoi gian 1 gi®), chat xtc tac duoc loc bé va rira bing 20 dén 30 duong
lugng MeOH. iPrOH (93 duong lwong) dugc bd sung vao va MeOH duge thé bing
iPrOH béng cach ¢6 & nhiét do 45°C trong chan khong. Peptit duoc ¢6 cho dén khi nd
bat dau két tia. Peptit duoc loc va 1am khd & nhiét dd 45°C (H-Gly-MePro-Glu-OH san
phidm da dugc sdy kho: Do tinh khiét: 98,1%; thir nghiém NMR: 90%; hidu sudt 81%).
Quy trinh 4E

Quy trinh nay 12 bién thé cta quy trinh 4A, loai bé HoO va thay thé Pd/C vdi
Pd/Si. Mot (1,0) dwong lugng Z-Gly-MePro-Glu-OH dugc hoa tan mot phin trong 44
duong luong MeOH. Pd/Si loai 340 (0,02 duong lugng theo trong lwong) duge bd sung
vao va hén hop nay duge gilt & nhiét d6 20°C dé hydro phan. Hoa tan cta peptit Xay ra
trong qué trinh khit bao vé. Khi két thic viéc khir bao vé (ty 1& chuyén hoa khodng
99,9%, sau thoi gian 3 gior dén 3,5 gid), chét xuc tac dugc loc bd va rira bing 8 duong
lwgng MeOH. Tiép d6, peptit dd duoc khir bao vé duge lam két tua trong 56 duong
lugng iPrOH. Sau thoi gian 30 phut & nhiét @6 5°C, peptit duge loc va rira bang ba lin
v6i 11 duong lugng iPrOH trude khi sdy & nhiét d6 25°C (H-Gly-MePro-Glu-OH san
phém da duoc séy kho: P tinh khiét: 99,4%:; thi nghiém sdc ky 1éng cao ap: ~98%;
Hiéu sut: 81%).
Quy trinh 4F
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Quy trinh nay 13 bién thé cta quy trinh 4A. Mot (1) duong lugng Z-Gly-MePro-
Glu-OH duge hoa tan mot phan trong 14 duwong lugng EtOAc va 25 duong lugng nude.
Pd/C (0,01 duong lugng theo trong luong) dugc bd sung vao va hdn hop nay duge gitt
& nhiét d6 20°C dé hydro phan. Hoa tan clia peptit x4y ra trong qua trinh khtt bao vé.
Khi két thic viéc khir bao vé (ty 1& chuyén héa khoang 100%, sau khoang 3,5 gid), chét
xtc tac duoc loc b va rira bang hdn hop gdm 3,5 duong lwong EtOAc va 6 duong
lwong nuée. Lic d6, 16p nudce 1a sin sing dé sdy phun (dung dich nuéc peptit H-Gly-
' MePro-Glu-OH: Do tinh khiét: 98,6%; Higu suét: ~95%).

Quy trinh 4G

Quy trinh nay 12 bién thé cta quy trinh 4A, thay thé Pd/C bang Pd/Si, EtOAc
béng MeOH, va loai bé H>O. Pd/Si loai 340 (0,02 duong lugng theo trong luong) duge
bb sung vao 2,9 thé tich MeOH dé khir so bd trong thoi gian 30 phit. Mot (1,0) dwong
lugng Z-Gly-MePro-Glu-OH dugc hoa tan mot phan trong 34 duong lwong MeOH.
Tiép d6, paladi da khir dugc chuyén sang hdn hop peptit. Hon hop nay dugce gift & nhiét
d6 20°C dé hydro phan. Hoa tan ciia peptit xay ra trong qué trinh khir bao vé&. Pd/C loai
39 (0,007 duong lugng theo trong lugng) dugc bd sung vao hdn hop nay dé ting dong
. hoc phan ung. Khi két thuc viée khir bao vé, chét xiic tac duge loc bo va rira bang 13,6
duong lwong MeOH. Tiép d6, peptit da dugc khtr bao vé dugc lam két tia trong 71
duong luong iPrOH. Sau thoi gian khoang 40 phut, peptit dugc loc va rira béng 35
dwong luong iPrOH. Peptit duge lam kho & nhiét do thdp hon 20°C va lic d6 sin sang
dé hoa tan trong nudc va siy phun.

Quy trinh 4H

Quy trinh nay 14 bién thé cia quy trinh 4A. M6t (1,0) duong lwong Z-Gly-MePro-
Glu-OH duoc hoa tan mot phan trong 24,8 duong lwong nude va 13,6 dwong luong
EtOAc. Pd/C loai 39 (0,025 duong lugng theo trong lugng) dugc bd sung vao hon hop
peptit. Hdn hop nay duoc giit & nhiét d6 20°C dé hydro phan. Hoa tan ctia peptit x4y ra
" trong qua trinh khr bao vé. Khi két thiic viée khir bao vé (19 gid), chét xac tac duogc
loai bo bing cach loc va ria bing 5,3 duong luong nudce va 2,9 duong lugng EtOAc.
Tiép d6, hdn hop hai pha niy dugc gan dé loai bé 16p hitu co phia trén. Lép nude duge
pha lodng bing nuéc dé dat dén ndng d6 H-Gly-MePro-Glu-OH thich hop dé siy phun
dung dich.
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Vi du 2: Quy trinh khac dé san xuit trofinetid

Phuong phép khac dé téng hop trofinetid 13 dwa trén co s& patent My sb
8,546,530 da dugc lam thich Gng cho tripeptit nhu sau.

Céc hop chit da duoc persilyl hoa duge sir dung dé tdng hop hop chét c6 cong
thirc (Ia) (trofinetid) thu dugc bang céach silyl hoa peptit hodc axit amin twong Gng theo
phan ing v6i tc nhan silyl hoéa, tuy y trong dung mdi hitu co. Peptit hodc axit amin da
duoc persilyl hoa c6 thé duoc phan tich va tinh ché néu mubn. C6 thé st dung peptit
hodc axit amin di duoc persilyl hoa tai chd, vi du bang cach két hop dung dich chta
peptit hodc axit amin da dugc persilyl hoa véi dung dich tily y chita peptit hodc axit
amin da dugc hoat hoa.

O bude 2, hop chit da dugc persilyl héa cta axit amin thu duoc bang cach silyl
hoéa axit amin twong tng (vi du, H-MePro-OH) theo phan Gng v&i tdc nhén silyl hoa,
tily ¥ trong dung moi hitu co. Axit amin d4 dwoc persilyl héa c6 thé dugc phan tach va
tinh ché néu mudén. Co thé str dung axit amin da dugc persilyl héa tai chd, vi du bing
cach két hop dung dich chtra axit amin da duoc persilyl héa v6i dung dich tuy y chira
axit amin d& dugc hoat héa (vi dy, Z-Gly-OH).

O buée 3, hop chit da dugce persilyl hoa cia axit amin thu duge bang céch silyl
hoa axit amin twong tng (vi du, H-Glu-OH) theo phan Gng v4i tac nhén silyl hda, tuy y
trong dung mdi hitu co. Axit amin hodc peptit da duoc persilyl hoa c6 thé duge phan
tach va tinh ché néu mudn. Tuy nhién, c6 thé hiru dung néu sir dung axit amin hoic
peptit d dwoc persilyl héa tai chd, vi du bang cach két hop dung dich chira axit amin
da duoc persilyl hda v6i dung dich chira peptit d tly y duge hoat héa (vi du, bang cach
stt dung EDC.HCI va Oxyma Pure) (vi dy, Z-Gly-MePro-OH).

Theo sang ché, c6 thé 12 hitu dung néu st dung céc tac nhan silyl hoa, nhu cac
N-trialkylsilyl amin hodc cac N-trialkylsilyl amit, khong chtta nhém xyano. Céc vi du
vé cac chat phan Gmg silyl hoa nay bao gdm N,O-bis(trimetylsilyl)axetamit (B SA), N,O-
bis(trimetylsilyl)trifloaxetamit, hexametyldisilazan, N-metyl-N-(trimetylsilyl)axetamit
(TMA),  N-metyl-N-(trimetylsilyl)trifloaxetamit, =~ N-(trimetylsilyl)axetamit, = N-
(trimetylsilyl)dietylamin, N-(trimetylsilyl)dimetylamin, 1-(trimetylsilyl)imidazol, 3-

(trimetylsilyl)-2-oxazolidon.
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Phén tmg ctia bude 2 thuong duge thuc hién & nhiét d6 nam trong khoang tir 0°C
dén 100°C, tiy ¥ ndm trong khoang tir 10°C dén 40°C, va tily y nim trong khoang tir
15°C dén 30°C.

Phén ting cua budce 3 thuong dugce thuc hién ¢ nhiét do nam trong khoang tir 0°C
dén 100°C, thly y nam trong khoang tir 10°C dén 60°C, tily y ndm trong khoang tir 15°C
dén 50°C.

O phan tng cua budc 2, thuong 0,5 dén 5 duwong lugng, tuy v 1 dén 3 duong
luong, tuy ¥ khoang 1,5 dén 2,5 duong luong tac nhan silyl héa duoc sir dung so v6i
lwong phan tir gam ciia cac nhém chire cin dugc silyl hoa. Ciing ¢6 thé sir dung 2 dén
4 duong luong tic nhan silyl héa so véi lugng phan tir gam cia cic nhém chirc cin
duoc silyl héa. "Cac nhém chiic can duge silyl héa" c6 nghia 14 cac nhom cu thé c6
nguyén tir hydro c¢6 hoat tinh ma ¢6 thé phan tng véi tac nhén silyl hoa nhw cic nhém
amino, hydroxyl, mercapto hodc carboxyl.

O phéan tng ciia budc 3, thuong 0,5 dén 5 dwong luong, tuy y 2 dén 4,5 duong
lwong, tily v khoang 3 dén 4 dwong luong tac nhén silyl hoa duoc st dung so véi lugng
phan tir gam clia cac nhém chire can dugc silyl hoa. Ciing c6 thé st dung 2,5 dén 4,5
duong lugng tic nhan silyl hoa so v6i lwong phan tir gam ciia cac nhém chire cin duge
silyl hoa.

Can phai hiéu ring "da dugc persilyl hoa" c6 nghia 1a axit amin hoic peptit hodc
chit twong tv axit amin hogic chit tirong tu peptit, trong d6 cdc nhém c6 nguyén tir hydro
¢6 hoat tinh ma c6 thé phan tmg vdi tac nhan silyl héa dugc silyl hoa da dé dam bao
rang thu dugc moi trudng phan ting dong nhit cho budce lién hop.

Theo quy trinh ciia sing ché, phan tng gifta axit amin hodc peptit va axit amin
hodc peptit da dugc persilyl hoa thuong dugce thuc hién khi ¢6 tac nhan hoat hoa nhém
carboxyl. Trong trudng hop d6, chét phan img hoat hoa carboxylic dugc chon mdt cach
phtt hop trong s6 céc carbodiimit, céc axyl halogenua, cac mudi phosphoni va cac mudi
uroni hodc guanidini. Tuy y hon, tdc nhan hoat hoa carboxylic 13 axyl halogenua, nhu
isobutyl clorofomat hodc pivaloyl clorua hodc carbodiimit, nhw EDC.HCI hodc DCC.

Thuong dat duge két qua tdt khi sir dung céc chit phan tng hoat hoa carboxylic
bd sung ma 1am giam céc phan tng phu va/hoic lam tang hiéu qua phan tng. Vi dy, cac

mubi phosphoni va uroni ¢6 thé, khi c6 bazo béc ba, vi du, N,N-diisopropyletylamin
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(DIPEA) va trietylamin (TEA), chuyén hoa cac axit amin dd dugc bao v€ thanh loai da
duogc hoat héa. Cac chét phan Gng khac gitip ngan can hién tuong raxemat hoa bing
cach cung cép chit phan tmg bao vé. Cac chit phan ting nay bao gém cic carbodiimit
(vi du, DCC) v6i 4i nhan phy tro dugce bd sung vao (vi du, l-hydroxy-benzotriazol
(HOB), 1-hydroxy-azabenzotriazol (HOALt), hodc Suc-OH) hoic cac chit din xuét ciia
ching. Chat phan tng khac ma c¢6 thé duoc st dung 12 TBTU. Phuong phép anhydrit
hdn hop nay, sir dung isobutyl clorofomat, c6 bd sung hoic khong bd sung 4i nhan phu
trg, ciing dwoc ap dung, nhu phwong phap azit, do mirc d6 raxemat héa thip lién quan
dén né. Cac loai hop chét nay ciling c6 thé lam ting tdc do lién hop gian tiép qua
carbodiimit. C4c chat phan tng bd sung dién hinh bao gdm c& céc bazo nhu N,N-
diisopropyletylamin (DIPEA), trietylamin (TEA) hodc N-metylmorpholin (NMM).

Khi viée silyl hoa duge thuc hién khi ¢6 dung moi, thi dung moi nay tuy y la
dung mdi hitu co phan cuec, tiry y hon 1a dung moi hitu co khong proton phéan cyc. Dung
moi loai amit nhu N,N-dimetylformamit (DMF) hodc N,N-dimetylaxetamit (DMAC)
c6 thé duogc st dung. Theo sang ché dbi v6i bude 2, c6 thé sir dung dung moi alkyl
axetat, cu thé 13 etyl axetat con tiy y hon.

Theo sang ché d6i véi bude 3, ¢6 thé sir dung dung méi hydrocacbon da dugc
clo héa hoic dung mdi alkyl xyanua, cu thé 13 diclometan hodc axetonitril 1 tuy y hon.

Theo phuong 4n khéc, viéc silyl hoa duge thyc hién trong moi truong silyl hoa
16ng, cht yéu bao gdm tac nhan silyl hoa va axit amin hodc peptit.

Theo sang ché, axit amin hozc peptit dugc hiéu 13 bidu thi cu thé 13 axit amin
hoic peptit hodc chit tvong ti axit amin hodc chét tuong tu peptit ma duge lién két &
dau tan cung N cta n6 hodc vi tri tiy y khac, véi nhom carboxylic clia axit amin hodc

peptit da dugc bao vé amin.

Vi du 3: M6 ta cac ché phiam chira cc hop chit c6 cong thire (I)

53/69

Phan tich Mb ta
Hinh thirc Bot mau trang dén trang duc
Dinh danh theo LC RRT 1,00+/-0,02 so vé6i chuén tham chiéu

Thir nghiém theo LC trén co s¢ da 97% dén 100% trong luong
dugce say kho

Tbng cac tap chit NMT 2% trong lugng
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Céc tap chat don chua dinh danh duoc | <0,05% trong lugng

Céc tap chat don da dinh danh dugc <0,05% hodc mirc dinh lugng (% trong lugng)

7-Gly-MePro-Glu-OH <0,3% trong lugng
Ham lugng nudce NMT 7,5% trong lugng
Céc dung mdi con lai Phu hop véi ICH Q3C!

" Hudng din Q3C ciia ICH vé tap chét: huéng din vé cic dung méi con lai

Vi du 4: Quy trinh khac dé sin xuét trofinetid Vi du 1, buéc 4, quy trinh 4B

Quy trinh nay danh cho bién thé ctia Budc 4, Quy trinh 4B. Z-Gly-MePro-Glu-
OH (1 duong lugng) duoc bd sung vao thanh nhiéu phan vao Pd/C (0,027 dwong lugng
theo trong lugng va chira 5% Pd theo trong lwgng) nim trong khoang 50 dwong lugng
nuée. Hon hop phan tmg duogc hydro héa & nhiét d6 20°C & ap suét 5 bar trong it nhit
14 4 chu ky, mbi chu ky 4 gio. Pd/C (0,0027 duong lwong theo trong lugng) dugc nap
gifta cac chu ky, néu can, dé thuc diy phan tmg. Su chuyén hoéa tir Z-Gly-MePro-Glu-
OH thanh trofinetid dugc theo ddi theo phuong phép sic ky 16ng cao ap (HPLC). Sau
khi hoan thanh phan tng chit xtc tac duge loai bd bang cach loc, rira bang nude (12,5
duong lugng) va 16p nudc duoe rira bing EtOAc (khoang 14 duong lugng). Sau khi
hién tugng tach pha, EtOAc con lai dugc léy ra khoi dung dich nudc chira trofinetid
bang cach vy nito trong chan khong & nhiét do 20°C trong khoang thoi gian 3 gio.
Dung dich nu6c duge loc. Nong do cudi cling cia trofinetid 1a khoang 25% trong lugng

va luc d6 dung dich 1a sin sang dé say phun dé phan tach san phim.

Vi du 5: Ché phidm khic chira trofinetid
Ché phdm chtra hop chét c6 cong thire (1)

OH (D),
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hodc chét ddng phén lap thé, hydrat, hosic mudi duoc dung cila chiing, va hop chit c6

cong thue (I1):

0
/“\ N
0 N/\”/ H 9
H N
o
(o) OH

=\

o (I,
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hodc chét déng phén 1ap thé, hydrat, hoac mubi dugc dung cia ching, trong d6 Ry, Ra,
R3 va R4 doc 1ap dugce chon tir nhom bao gém hydro va Ci.4 alkyl, v6i diéu kién it nhit
1a mot trong s6 Ry, Ra, R3 va Rala Ciq alkyl, va trong d6 ché phdm nay chira it nhét 1a
90% trong luong, nhu 91% trong Iwong, 92% trong lugng, 93% trong lugng, 94% trong
luong, 95% trong lugng, 96% trong lugng, hoiic 97% trong lwong hop chét c6 cong

~ thir (I) dua trén co s& khan.

Vi du 6: Ché phadm khac chira trofinetid
Ché phdm chira hop chit c6 cong thire (Ia)

OH (Ta) (trofinetid),
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hoic hydrat, hoic mudi duoc dung ciia chiing, va hop chét c6 cong thire (I1):
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hodc chit déng phan lép thé, hydrat, hodc mudi duoc dung cia ching, va/hoac hop chét
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c6 cong thire (I11):

o)
- | Lo am,
hodc chat dong phan 1ap thé, hydrat, hodc mudi dugce dung cuia ching, trong dé Ry, Ra,

- Rs va R4 doc 13p dugce chon tir nhom bao g@)m hydro va Ci.4 alkyl, véi diéu kién it nhét
14 mot trong s6 Ry, Ro, R3 va Rala Cis alkyl, va trong d6 ché phim nay chira it nhét 1a
90% trong lugng, nhu 91% trong Iuwong, 92% trong lugng, 93% trong lugng, 94% trong
luong, 95% trong lugng, 96% trong lugng, hodc 97% trong lugng hop chét ¢6 cong

thtre (Ia) dua trén co sé khan.

Vi du 7: San phim chira trofinetid
San pham, ké ca kit chira dang liéu véi huéng din sir dung, chira hop chét c6

cong thuce (Ia)

OH (Ia) (trofinetid),
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hodc hydrat, hodc mudi dugc dung cta ching, va hop chét co cong thure (I1a)

o

H  (Ila) (Z-Gly-MePro-Glu-OH),
hodc hydrat, hodc mubi duoc dung clia chung, trong d6 san phim chura tir 95% trong
lwong dén 105% trong lwong, nhu 96% trong lwong, 97% trong lwong, 98% trong luong,
99% trong luong, 100% trong lugng, 101% trong lugng, 102% trong lugng, 103% trong

lwong, hodc 104% trong lwong cu thé ciia hop chat ¢ cong thire (Ia) trong san pham.

Vi du 8: San phiam chira trofinetid
San pham, ké ca kit chtra dang lidu véi huéng din sir dung, chira hop chét co

cong thuc (Ia)

’ OH (Ta) (trofinetid),
hodc hydrat, hodc muoi dugc dung cia ching, va hgp chat céd cong thirc (I1a)

o

H  (Ila) (Z-Gly-MePro-Glu-OH),
hodc hydrat, hoic mubi duoc dung ctia chung, va con chira mot hodc nhiéu hop chét
dugc chon tir nhém bao gdm ¢6 cong thire (I11), cOng thuce (Illa), cong thac (IV), cdng

thirc (V), cong thie (VI), cong thire (VII), cong thic (VIID), va cdng thire (IX), trong
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d6 ché pham nay chira tir 95% trong lugng dén 105% trong lwgng, nhu 96% trong lugng,
97% trong lugng, 98% trong luong, 99% trong luong, 100% trong luong, 101% trong
luong, 102% trong lugng, 103% trong lugng, hodc 104% trong lugng cu thé cta hop

chat c6 cong thirc (Ia) trong san phim.

Vi du 9: Phén tich cdc sdn phidm va cdc ché phidm

Cac san phém va cac ché phém dugc boc 10 trong ban mo ta nay cod thé duoc
* phan tich theo phuong phap séc ky 1ong, phuong phap sic ky thich hop st dung UPLC,
vi du bang cach sir dung cic nguyén liéu va cac didu kién nhu Waters Acquity CSH
C18, 1,7um, cot 150 x 2,1mm, nude v6i 0,1% TFA (pha dong A), va nude/ACN 70/30
+0,1% TFA (pha dong B), nim trong khoang tir (4% pha A/6% pha B dén 100% pha
B va suc 4% pha A/6% pha B). Luu tde: 0,3 Sml/phtt, nhiét d6 cot: 40°C, nhiét do cua
bd phan léy mau tu dong: 4°C, thé tich nap: 4pl (vi duy, diéu ché duoc b%mg cach can
khoang 10mg bot trong binh ¢6 dung tich 10ml va pha loang dén thé tich bing nudc).
Cac vi du vé& bd phat hién 12 UV (cuc tim, UV 220nm) va MS (phd khéi).

Khé ning 4p dung cong nghiép
Sang ché c6 tng dung trong Iinh vuc dugc pham, y hoc, va céc linh vuc chim

soc sue khoe khéc.
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YEU CAU BAO HO

1. Ché phdm chtra hop chét c6 cong thirc (1)

o) OH

0
o oH (D),
hodc chit dong phén lap thé, hodc muoi dugc dung cia ching, va khoang 0,001% trong

lwong dén 2% trong luong hop chit ¢6 cong thie (I1):
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hodc chét déng phan lap thé, hodc mubi duoc dung cta ching, va khoang 0,001% trong

lwong dén 2% trong lwong hop chét ¢ cong thire (I11):
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hodc chét déng phan lap thé, hodc mudi duge dung cua chung, trong d6 Ri, Rz, R3 va
R4 doc 1ap duoc chon tir nhém bao gdm hydro va Ci.4 alkyl, v6i diéu kién it nhit 1a mot

trong s6 Ry, Ra, R3 va Rq1a Cra alkyl.

2. Ché phim theo diém 1, trong d6 hop chét c6 Cong thire (I) 1a hop chit c6 cong thic
(Ia):

OH (Ia),

hodc mudi dugc dung ctia nd.

3. Ché pham theo diém 1, trong d6 hop chét c6 Cong thire (II) 1a hop chit c6 cong thirc
(ITa):

oH  (Ila),

hodc mudi duoc dung ctia no.

4. Ché phim theo diém 1, trong d6 hop chét c6 cong thuc (IID), trong d6 hop chét c6
cong thire (I1T) 12 hop chit c6 cong thirc (IX):

60/69



49933 61/69

o) OH
on  (IX),
hodc mudi duge dung cia nd.

5. Ché pham theo diém 1, chira hop chit c6 cong thire (III), trong d6 hop chit c6 Cong
thirc (ITT) 1a hop chét ¢6 cong thirc (I11a):

hodc mudi dugce dung cia nd.

6. Ché phim theo diém 2 chira khoang tir 97% trong luong dén khoang 100% trong

lwong hop chit c6 cong thirc (Ia) trén co sé khan.

7. Ché phém theo diém 1, trong d6 hop chit ¢6 Cong thire (IIT) 1 hop chét c6 cong thitc
Iv):
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|

o (IV),

hodc chat dong phén 14p the, hodc mudi duge dung ctia noé;

N

hop chét ¢6 cong thire (V):

N
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OH  (V),

hodc chat dong phén 1ap the, hodc mudi dugc dung ctia no;

hop chét ¢6 cong thirc (VI):

N
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N (v,
hodc chét déng phan lap thé, hodc mudi dugc dung cua né;

hop chét c6 cong thirc (VII):
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OH (VID),

hoac chat dong phan 1ap the, hodc muoi dugc dung cta no;

hop chét ¢6 cong thire (VIII):

—

(¢}
(9}

/k (VIII),

hodc chét dong phan lap thé, hodc mudi dugc dung cuia n6, hoac

hop chét ¢ cong thire (IX)

0] OH

"o (IX)

hoéé chét déng phan lap thé, hodc mudi duoc dung cua chung.

8. Ché phdm theo diém 2, trong d6 ché phim nay thu dugc bing cach:

a) ngiu hop axit (28)-2-metylpyrolidin-2-carboxylic va benzyloxycarbonyl-
glyxin khi ¢6 mat chét hoat héa, chit silyl héa va dung mdi, hodc

b) ngau hop benzyloxycarbonyl-glyxin va N-hydroxysucxinimit va tiép theo

ngiu hgp benzyloxycarbonyl-glyxin N-sucxinimidyl este thu dwgc va axit (2S)-2-
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metylpyrolidin-2-carboxylic khi ¢6 mit hoic khdng c6 mit chit hoat hoa, dung méi va
khi c6 mét hodc khong c6 méit chét silyl hoéa;

c) ngau hop axit ((S)-1-(((benzyloxy)carbonyl)glyxyl)-2-metylpyrolidin-2-
carboxylic) thu duge va axit (2S)-2-aminopentandioic khi ¢6 mit chit hoat héa, chit
silyl héa va dung moi;

d) thu nhén axit ((S)-1-(((benzyloxy)carbonyl)glyxyl)-2-metylpyrolidin-2-
carbonyl)-L-glutamic; va

e) khtr bdo vé axit ((S)-1-(((benzyloxy)carbonyl)glyxyl)-2-metylpyrolidin-
2-carbonyl)-L-glutamic, dé thu nh4n ché phim chira hop chit c¢6 cong thuc (Ia).

9. Ché pham theo diém 8, trong d6 hop chét c6 Cong thirc (II) 1 hop chét c6 cong thirc
(ITa):

hodc mubi duogc dung cta no.
10. Ché pham theo diém 8, trong d6 viéc khir bao vé dat dugc bing cach hydro héa.

11. Ché phém theo diém 10, trong d6 viéc hydro hoa dugc thuc hién khi c¢6 chét xuc tac
Pd/C.

12. Ché phém theo diém 10, trong d6 viéc hydro héa dugce thuc hién khi c6 chit xuc tac
Pd/Si.
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13. Ché pham theo diém 10, trong d6 viéc hydro héa duoc thuc hién bing cach st dung
it nhit 12 mot dung mdi duge chon tir nhém bao gdm nude, etyl axetat, isopropyl axetat,

metanol, etanol, isopropanol, hodc hdn hgp ctia ching.

14. Kit chta dang liéu chita hop chit c6 cong thirc (Ia),

OH (L),
hodc mubdi duge dung cia ching, va khoang 0,001% trong lwong dén 2% trong luong

hop chét ¢6 cong thire (I1a),

oH  (Ila),

hodc mudi duge dung ctia chung, va huéng dan céch ding cho ddi trgng c¢6 nhu cau.

15.  Ché phdm theo diém 1, trong d6 hop chét c6 cong thire (I1), hoic chit ddng phan
1ap thé, hoic mudi dugc dung cua no, c6 mit véi lugng nam trong khoang 0,001% trong
lwong dén 0,2% trong lugng; va hop chét co cong thire (I1I), hodc chit dong phan l4p

the, hodc muoi duge dung clia n6, 1a ving mit.

16.  Ché pham theo diém 1, chtra hop chét c6 cong thuce (Ta):
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[
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o :
© oH (la),
hodc mudi dugc dung ctia nd, nam trong khodng 0,001% trong lugng dén 0,2%

trong lugng hop chit c6 cong thuc (Ila):

e
N
< H o
©/\O ‘l:ll/\cf)]/ %N/,
o OH
o)
oH (IIa),
hodc muoi dugce dung cia no; va

khoang tir 0,001% trong lwong dén 0,2% trong luong hop chit c6 cong thic (I1la):

(1lla),

hodc muoi duoc dung cuia nd.

17.  Ché pham chta hop chét c6 cong thuce (I):

PR
° 0 g OH
0

oH (D),
hodc chét déng phén 1ap thé, hodc mudi dugc dung cua nd, va khoang tir 0,001%

trong luong dén 2% trong luong hop chit ¢6 cong thue (I11):
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Ry~ N
NS R P
R, 0 7 [ o
R3
“ o (1),
hodc chét déng phén lép thé, hodc mudi dugc dung cia no, trong d6 Ri, Rz, R3
va R4 dugc chon mdt cach doc 1dp tir nhom bao gém hydro va Ci.4 alkyl, v6i diu kién

14 it nhit mot trong s6 Ry, R2, R3 va Rsla Ci alkyl.

18.  Ché pham theo diém 17, trong d6 hop chit c6 cong thirc (I) 1a hop chit c6 cong
thtre (Ia):
N<S)
HoN N o
el
O N OH
" o (Ia),
hodc mudi duge dung cta nd.
19.  Ché pham theo diém 17, trong d6 hop chit c¢6 cong thire (I11) 13 hop chét c6 cong
thuce (IV):

~ N H o
T ;%r
0 OH

°on ),

hodc chat dong phan 1ap the, hodc mudi duge dung cia no;

Cong thic (V):
SN H o
YA
0 OH

oH (v,
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hodc chét déng phan 14p the, hoac mudi duge dung cia no;

Cong thire (VI):
° @) OH

0%
/K (VD,

hodc chat dong phan 14p the, hodc mudi duge dung cta no;

Cong thue (VII):
9
HZN/\[(N&“ 0
°© 4 50/4
“ow (VID),
hodc chét déng phén 1ap thé, hoic mudi dugc dung ctia no;
Cong thirc (VIII):
HzNﬁr“%n P
o 5‘4 J\
o} o)
SR
/k (VIID),
hodc chét déng phén lap thé, hodc mudi dugc dung cta né; hoac
Cong thtrc (IX):

/\uﬁr%n 0
o) Y ?/QOH
o

o (IX),

hodc chit dong phan lap thé, hodc mudi dugc dung cta nod.
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20.  Ché pham theo diém 17, trong d6 hop chét c6 cong thirc (III), hodic chat dong
phén lap thé, hodc mudi dugc dung ctia no, 6 mit voi lugng nam trong khoang 0,001%

trong luong dén 0,2% trong lugng.





