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(57) Sang ché dé xuat cac hop chat c6 cong thuc (1)

(1)
trong d6 X, X% R! @én R® va A nhu duoc md ta ¢ day, ciing nhu mubi dugc
dung cua chdng. Sang ché con dé cap dén viéc san xuat cac hop chat ¢ cong

thie (I) va dugc pham chira cac hop chat nay.
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Linh v k§ thuat dwoc dé cap

Sang ché dé xuat cac hop chat co6 hoat tinh khang vi khuan, cu thé la khéng vi
khuén Gram 4m nhu Acinetobacter baumannii, quy trinh san xuit cac hop chat nay,
dugc pham chtra chiing va viéc st dung ching lam thudc deé diéu tri cic bénh va nhiém

tring do vi khuan gy ra.
Tinh trang k§ thuit ciia sang ché

Acinetobacter baumannii 1a vi khudn Gram am, hiéu khi, khong lén men dugc
thira nhan trong nhiing thap ky qua la mam bénh gay chti y véi cac lya chon diéu tri rat

han ché.

A. baumannii dugc coi 1a mbi de doa nghiém trong bdi Trung tAm kiém soét va
ngan ngua bénh ctia My va thudc cac mam bénh duoc goi la méam bénh ‘ESKAPE’
(Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa va Enterobacter species & E. coli) hién giy ra
phén 161 cac nhiém trung bénh vién va “thoat khoi” hoat tinh cua céc chét khang sinh

mot cach hiéu qua.

A. baumannii thuong gap nhat trong cac don vi diéu tri tich cuc va khu vuc phau
thuét, noi ma viéc st dung khang sinh rong rai da cho phép chon loc dé khéng lai tht ca
cac loai khang sinh da biét va noi ma vi khudn nay gy ra cac bénh nhiém tring bao
gbém nhiém trung huyét, viém phoi, viém mang ndo, nhiém trung dudng tiét niéu, va

nhiém tring vét thuong.

A. baumannii c6 kha nang dic biét dé diéu hoa ting va thu duoc cac yéu tb quyét
dinh khang va thé hién kha nang ton tai bén viing trong moi trudng ma cho phép né sdng
sOt va lay lan trong mai truong bénh vién, khién sinh vat nay tr& thanh nguyén nhan phd
bién ctia cac dich nhidm tring va 1a mam bénh dia phuong, lién quan dén cham séc sirc
khde.

Do tinh trang khang khang sinh ngay cang tang d6i voi hau nhu toan bd cac
phuong an diéu tri sdn co, nhiém trung 4. baumanniii da khang thude (MDR), dac biét
1a cac nhiém trung gly ra bdi 4. baumannii khang Carbapenem, 1a rat kho hodc tham
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chi khong thé diéu tri voi ty 1é tir vong cao cling nhu ty 1& mac bénh ting va thoi gian

diéu tri tai don vi diéu tri tich cuc kéo dai.

Acinetobacter baumannii di dugc xac dinh va van 1a “vi du co ban vé su khong
pht hop gifta cac nhu cau y té chua duge dap ing va quy trinh nghién citu va phat trién
khéang sinh hién nay” theo Nhom chuyén gia danh gia tinh kha dung cua thudc khang vi
sinh véat (AATF) ctia Hiép hdi cac bénh truyén nhiém cta Hoa Ky (IDSA). Do dé, c6
nhu cAu cao va can phai xac dinh cac hop chét phtt hop dé diéu tri cic bénh va nhiém

trung gay ra boi Acinetobacter baumannii.

WO02017/072062 bdc 10 cac hop chat vong 1én peptit c6 hoat tinh khang
Acinetobacter baumannii. Tuy nhién, van con nhu cau cao chua dugc dép Gng ddi voi
cac hop chat cai tién phu hop dé diéu tri cdc bénh va nhiém trung gdy ra boi
Acinetobacter baumannii.

Ban chit ky thuit ciia sang ché

Theo khia canh tht nhét, sang ché dé xuat hop chat co cong thue (1)

hodc mubi duoc dung cda chung,
trong do:

X' 1a CH hodc N;

X2 laCHhoic N;

A duoc chon tir thém bao gom:
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DT e )

R! dugc chon tir hydro, halogen, Ci.s-alkoxy va Ci.¢-alkyl;
R?  ]ahydro hoic Ci-¢-alkyl;

R3  la Ci.6-aminoalkyl;

R* la Ci¢-aminoalkyl hodc carbamoyl-Ci.¢-alkyl;

R’ duoc chon tr nhém bao gdém carboxy, carboxy-Ci.¢-alkyl va carboxy-Ca--

alkenyl; va

R®  dugc chon tir nhém bao gdm hydro, halogen, hydroxy, Cig-alkoxy va Ci.¢-
alkylsulfonyl;
v6i didu kién 1a hop chit ¢ cong thire (I) noi trén khong phai la:
axit 4-[(118,148,17S)-14-(4-amino-butyl)-11-(3-amino-propyl)-25-clo-17-(1H-indol-
3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentaaza-
trixyclo[19.4.0.0*3,8*]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-benzoic.

Theo khia canh khéc, sang ché dé xuét quy trinh san xuat cac hop chat c6 cong

thire (1) duge mé ta ¢ day, bao gom bude:

a)  cattit ca cic nhom bao vé amino, idol va carboxy c6 trong hop chat c6 cong
thie (VI), trong d6 RY, R2, R, RS, R3, R, X! va X? nhu duoc xac dinh ¢
day,

dé tao ra hop chét ¢ cong thire (I) néi trén.
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Theo khia canh khac, sang ché dé xuét quy trinh san xuat cac hop chét c6 cong
thue (IXa) hodc (IXb), trong d6 PG! 1a nhom bao vé phu hop cho indol nito, PG? 1a

nhom bao vé amino pht hop va moi R® va R doc 1ap 1a Ci-alkyl,

0 0
R (Xa) R (IXb)
bao gom:

budc hydro hoa khong dbi ximg hop chat ¢é cong thie (VIII), trong d6 PG! 1a nhém
bao vé indol nito phu hop, PG? 1a nhom bao vé amino pht hop va mdi R® va R?® doc 1ap

la Ci-6-alkyl, khi c6 mat cht xuc tac déng nhét

PG
Sy —
o N——PG'
N NN
20
0 R
R (D)

dé tao ra hop chét c6 cong thire (IXa) hodc (Ixb) noi trén.

Theo khia canh khac, sang ché dé xuét hop chét c6 cong thirc (I) duge mo ta &

day, c6 thé thu duge bang quy trinh duge md ta ¢ day.

Theo khia canh khac, sang ché dé xuét duge pham chira hop chét c6 cong thic

(I) dugc mo ta & day hodc mudi duoc dung ctia né va mot hodc nhiéu té duge duoc dung.

Theo khia canh khac, sang ché dé xuét hop chét co cong thie (1) duge md ta &
day hoac mudi duoc dung cua no6 hodc dugc phém duoc mo ta o day dé su dung lam
hoat chat diéu tri.

Theo khia canh khac, sang ché dé& xuét hop chat c6 cong thic (I) duge md ta &
day hoac mubi duge dung cta n6 hodc dugc phém duoc md ta ¢ day dé su dung lam
khang sinh.

Theo khia canh khéc, sang ché dé xuét hop chét c6 cong thuc (I) duge mo ta &
day hoac mubi dugce dung ctia nd hodc duge phém duoc mo ta ¢ day dé su dung trong
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viéc diéu tri hodc ngan nglra cac nhiem trung va céc bénh lién quan gdy ra bdi

Acinetobacter baumannii.

Theo khia canh khac, sang ché mé ta phuong phap diéu tri hodc ngin ngira cic
nhiém tring va cac bénh lién quan gy ra bdi Acinetobacter baumannii, phuong phap
nay bao gdm bude st dung hop chit co cong thire (I) duge mé ta & day hozc mudi dugce

dung ctia né hoac dugc pham duge mo ta ¢ day cho nguoi hode dong vat.

Theo khia canh khac, sang ché mo ta viéc st dung hop chat cé cong thire (I) dugc
mo ta & day hodc mudi duge dung ctia n6 hodc dugc pham dugc mo ta & day de dicu tri
hodc ngin nglra cic nhiém trung va cic bénh lién quan giy ra boi Acinetobacter

baumannii.

Theo khia canh khac, sang ché mo ta viéc sit dung hop chat c6 cong thire (1) dugce
mo ta & ddy hodc mudi dugc dung cua n6 hodac dugc pham dugc md ta ¢ day dé san xuat
thudc cho viée diéu tri hodc ngan nglra cdc nhiém tring va cc bénh lién quan giy ra boi

Acinetobacter baumannii.

MG té chi tiét sang ché
Dinh nghia

Tru khi c6 quy dinh khéc, tat ca cc thuat ngir k¥ thuat va khoa hoc dugc st dung
& day c6 nghia giéng véi nghia duogc hiéu mot cach thong thuong béi ngudi ¢ kién thire
trung binh trong linh vuc cua séang ché. Mic du cac phuong phap va nguyén liéu tuong
tu hodc tuong duong véi cac phuong phép va nguyen liéu duge mo ta ¢ day co thé dugc
stir dung trong thuc hanh hodc thtr nghiém sang ché, cac phuong phép va cac nguyén lidu

pht hgp duge md ta dudi day.

Céac diu hiéu, sb nguyén, dac tinh, hop chét, cac géc hodc nhom hoa hoc dugce
mo ta cung vai khia canh, phuong an hodc vi du cu thé cta sang ché duoc hiéu 1a c6 thé
ap dung cho khia canh, phuong 4n hodc vi du khac bét ky duoc mo ta ¢ day, trir khi
khong phu hgp vé1 nhau. T4t ca cac dau hiéu duge boc 16 trong ban mo ta nay (bao gdm
cac yéu cAu bao ho, tom tét va cac hinh vé bat ky kém theo), va/hodc tAt c& cac budce cua
phuong phap hodc quy trinh bat ky da duge boc 16 nhu vay, ¢ thé dugc két hop trong
td hop bét ky, ngoai trlr c4c t6 hop trong do it nhit mot sb trong sé cac dau hiéu va/hodc

cac budc nay loai trir 1an nhau. Sang ché khong bi giGi han & céc chi tiét cua cac phuong
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an bat ky ¢ trén. Sang ché mé rong t61 mot dau hiéu moi, hodc td hop méi bét ky cua
cac dau hiéu dugc boc 16 trong ban mo ta nay (bao gdm céc diém yéu cau bao hd, tém
tat va cac hinh v& bat ky kém theo), hodc toi mot budc mdi bat ky, hodc t6 hop mai bét

k¥, cua cac budc cua phuong phép hodc quy trinh bat ky da dugc boc 16 nhu vay.

Tat ca cac cong bd, don xin cap patent, cac patent, va céc tai liéu tham khao khac

duoc dé cap ¢ day duoc dua toan bo vao day bang cach vién dan.

Danh phép st dung trong don nay dua trén hé théng danh phap TUPAC, trir khi
c6 quy dinh khac.

OpenEye Lexichem phién ban 1.2.0, PerkinElmer E-Notebook for Chemistry
hodc Insight for Excel 2017 R2 dugc su dung dé dat tén hoa hoc TUPAC.

Héba tri mé bat ky co trén nguyén tir cacbon, oxy, luu huynh hodc nito trong céc

cAu trac & day chi ra su c6 mit ctia nguyén tir hydro, trix khi ¢6 quy dinh khac.

Thuét ngtt “gbc™ dé cap dén nguyén tir hodc nhém cac nguyén tit lién két hoa hoc
duoc gan voi mot nguyén ti hodc phéan tr khac boi mot hoac nhiéu lién két hoa hoc nho
d6 tao thanh mot phan cta phén tir. Vi du, cac bién R', R? va R® ctia cong thuc (1) dé

cap dén cac goc duge gan vai cdu tric 161 cua cong thire (I) boi lien ket cong hoa tri.

Khi thé hién sb luong ph?m tr thé, thuat ngtt “mot hodac nhiéu” dung dé chi khoang
tir mdt phén tir thé dén s6 lugng phén tir thé cao nhat ¢ thé, nghia 1a thay thé mot nguyén

ttr hydro cho dén thay thé tit ca cac nguyén tir hydro bang phan tir thé.

Thuat ngft “tiy y” hodc “mot cach tiy y” chi su kién hodc tinh hubng dugc md
ta sau do co6 thé nhung khong can thiét phai xay ra, va phan mo ta bao gdm céc trudng
hop ma sy kién hodc tinh hubng nay xay ra va cic truong hop trong d6 n6 khong xay ra.

Thuat ngit “phan tir thé” chi nguyén tir hodc nhém cac nguyén tir thay thé nguyén

tir hydro trén phan tor me.

Thuat ngtr “dugc thé” chi nhom cu thé mang mot hodc nhiéu ph?m tr thé. Khi
nhém bat ky mang nhiéu phan tir thé va nhidu phan ti thé c6 thé co khac nhau dugce de
xudt, thi cac phan tir thé nay duge chon doc 14p va khong can phai giéng nhau. Thuét
nglt “khong duoc thé” c6 nghia 12 nhom cu thé nay khong mang phan tir thé. Thuét ngir
“duoc thé tiy ¥~ ¢6 nghia la nhom cu thé nay khong duoc thé hodc duoc thé bang mot
hodc nhiéu phén tr thé, duoc chon doc lap tr mot nhom bao gém cac phén tt thé c6 thé
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c¢6. Khi thé hién sb lugng cac phén tr thé, thuat nglt “mat hoac nhiéu” c6 nghia 1a tur
mot phén tr thé dén s6 luong phan tir thé 16n nhét c6 thé, nghia 13 tir thay thé mot nguyén

tir hydro cho dén thay thé tit ca cdc nguyén tir hydro bing céc phan tir thé.

Thuét ngit “(cac) hop chat theo sang ché nay” va “(cac) hop chét cta sang ché”
dé cap dén cac hop chat nhu duogc boc 160 & day va cac chét déng phén lap thé, cac chét
hd bién, solvat, va mudi (vi du, mudi duge dung) ctia chung. Khi cac hop chét theo sang
ché 1a chit rén, thi ngudi co hiéu biét trung binh trong linh vuc nay hiéu rang cac hop
chét nay, va solvat va mudi cua chung, co thé ton tai ¢ cac dang ran khac nhau, cu thé
la cac dang tinh thé khac nhau, tit ca dugc du dinh nam trong pham vi cla sang ché va

cac cong thirc cu the.

Thuat ngit “mudi duge dung” chi mudi khong phai 1a mudi khong mong mudn
vé mit sinh hoc hodc khong mong muon theo cach khéc. Cac mudi duoc dung bao gdm

ca muoi cdng axit va bazo.

Thuat ngtt “mubi cong axit dugc dung” chi cac mudi duoc dung duogc tao thanh
vO1 axit vo co chéng han nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric,
axit cacbonic, axit phosphonic, va céc axit hitu co duge chon tlr cac 16p béo, vong béo,
thom, araliphatic, di vong, cdc nhoém carboxylic, va sulfonic cua cac axit hitu co chéng
han nhu axit formic, axit axetic, axit propionic, axit glycolic, axit glucolic, axit lactic,
axit pyruvic, axit oxalic, axit malic, axit maleic, axit malonic, axit suxinic, axit fumaric,
axit tartaric, axit xitric, axit aspartic, axit ascorbic, axit glutamic, axit antranilic, axit
benzoic, axit xinamic, axit mandelic, axit embonic, axit phenylaxetic, axit metansulfonic,

axit etansulfonic, axit p-toluensulfonic, va axit salixylic.

Thuat nglt “mudi cdng bazo dugc dung” chi cac mudi duoc dung duoc tao thanh
v6i bazo hitu co hodc bazo vo co. Vi du vé céc bazo vo co duge dung bao gom mudi
natri, kali, amoni, canxi, magie, st, k&m, déng, mangan, va nhom. Cac mubi thu duoc
tir cac bazo hitu co khong doc duge dung bao gém mubi cua cac amin bac mot, bac hai,
va béc ba, cac amin thé bao gém cac amin duoc thé tu nhién, amin vong va nhua trao
dbi ion bazo, ching han nhu isopropylamin, trimetylamin, dietylamin, trietylamin,
tripropylamin, etanolamin, 2-dietylaminoetanol, trimethamin, dixyclohexylamin, lysin,
arginin, histidin, procain, hydrabamin, cholin, betain, etylendiamin, glucosamin,

metylglucamin, purin, piperazin, piperidin, N-etylpiperidin, va nhya polyamin.
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Céc dinh nghia va quy udc hoa hoc lap thé duoc sir dung ¢ day thuong tuan theo
S. P. Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill
Book Company, New York; va Eliel, E. and Wilen, S., “Stereochemistry of Organic
Compounds”, John Wiley & Sons, Inc., New York, 1994. Khi md ta hgp chit hoat quang,
cac tién td D va L, hogc R va S, duge sir dung dé chi cdu hinh tuyét d6i ctia phan tir ndy
xung quanh (céc) tam bat ddi ctia n6. Cac phan tir thé gan véi tim bét ddi duge xem xét
dé phan loai theo Quy tdc trinh tu Cahn, Ingold va Prelog. (Cahn et al. Angew. Chem.
Inter. Edit. 1966, 5, 385; errata 511). C4c tién t& D va L hodc (+) va (-) dugc sir dung dé
ky hiéu dau hiéu quay cua anh séng phan cuc phang bai hop chat nay, véi (-) hodc L ky
hiéu rang hop chat 1a quay tréi. Hop chit co tién t6 1a (+) hodc D la quay phai.

Thuat ngit “halo”, “halogen” va “halogenua” dugc st dung theo cach thay thé
dugc cho nhau & day, va chi flo, clo, brom hodc iot. Cac vi du cu thé vé halo 1a flo va

clo.
Thuét ngir “xyano” dé cap dén nhom —CN (nitril).
Thuét ngit “carboxy” dé cap dén nhom —C(O)OH.

Thuét ngft “alkyl” chi nhém hydrocacbon no mach thang hodc mach nhanh hoa
tri mot ¢6 1 dén 12 nguyén tir cacbon. Theo cac phuong an cu thé, alkyl c6 1 dén 6
nguyén tr cacbon, va theo cac phuong an cu thé hon 1a 1 d&én 4 nguyén tit cacbon. Vi du
vé alkyl bao gdbm metyl, etyl, propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, hodc tert-
butyl. Cac vi du cu thé vé alkyl 12 metyl, etyl, isopropyl, n-butyl, sec-butyl va tert-butyl,
cu thé hon 1a metyl va etyl.

~, G

Thuét ngit “alkoxy” chi nhom céng thie -O-R’, trong d6 R’ 1a nhom alkyl. Vi du
vé gbc alkoxy bao g0m metoxy, etoxy, isopropoxy, va tert-butoxy. Vi du cu thé vé

alkoxy la metoxy (-OCHzs).

Thuét ngir “nhdém bao v¢” chi nhém phong bé mot cach chon loc vi tri phéan tmg
trong hop chat da chtic sao cho phan tng hoa hoc c6 thé duoc tién hanh mot cach chon
loc tai vi trf phan ing khong dugc bao vé khac theo nghia thuong lién quan dén no trong
hoa hoc téng hop. Nhém bao vé ¢o thé duoc loai bo tai thoi diém thich hop. Cac nhom

bao vé tiéu biéu 1a nhdm bao vé amino, nhom bao vé carboxy hoac nhém bao ve hydroxy.
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Thuét ngit “nhém bao vé amino” chi cac nhém c6 muc dich bao vé nhém amino
va bao gdm benzyl, benzyloxycarbonyl (carbobenzyloxy, CBZ), Fmoc (9-
florenylmetyloxycarbonyl), p-metoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
tert-butoxycarbonyl (BOC), va trifloaxetyl. Cac vi du khéc vé cac nhom nay duge tim
thdy trong T. W. Greene and P. G. M. Wuts, “Protective groups in Organic Synthesis”,
xuét ban 1an 2, John Wiley & Sons, Inc., New York, NY, 1991, chuong 7; E. Haslam,
“Protecting groups in Organic Chemistry”, J. G. W. McOmie, Ed., Plenum Press, New
York, NY, 1973, chuong 5, va T.W. Greene, “Protective groups in Organic Synthesis”,
John Wiley and Sons, New York, NY, 1981. Thuat ngt “nhém amino duoc bao vé” dé
cap dén nhom amino duoc thé boi nhém bao vé amino.

~, 6

Thuét ngft “nhém bao vé indol nito” chi cdc nhém c6 muc dich bao v¢ indol NH.
Cac nhom bao vé indol nito thuong dugc biét dén trong linh vuc nay va phén 16n chong
1én cac nhom bao vé amino nhu duge mo ta & day. Vidu cu thé, khong gidi han vé nhom

bao vé indol nito 1a tert-butoxycarbonyl (BOC).

Thuét ngit “nhém bao vé carboxy” chi cac nhém c6 muc dich bdo v€ nhém
carboxy va bao gébm cdc nhom este va cac nhom heteroxycloalkyl. Vi du vé cac nhém
este nay bao gom cc este arylalkyl dugc thé, bao gdm cac este vdi cac benzyl dugc thé,
Chéng han nhu 4-nitrobenzyl, 4-metoxybenzyl, 3.4-dimetoxybenzyl, 2.4-
dimetoxybenzyl, 2.4,6-trimetoxybenzyl, 2,4,6-trimetylbenzyl, pentametylbenzyl, 3.4-
metylendioxybenzyl, benzhydryl, 4,4’-dimetoxybenzhydryl, 2,2°,4,4°-
tetrametoxybenzhydryl, cac este voi alkyl hodc alkyl dugc thé chéng han nhu metyl,
etyl, t-butyl allyl hodc t-amyl, triphenylmetyl (trityl), 4-metoxytrityl, 4,4’-dimetoxytrityl,
4.4’ 4”-trimetoxytrityl, 2-phenylprop-2-yl, cac thioeste ching han nhu t-butyl thioeste,
céc este silyl chang han nhu este trimetylsilyl, t-butyldimetylsilyl, phenaxyl, 2,2,2-
tricloetyl, beta-(trimetylsilyl)etyl, beta-(di(n-butyl)metylsilyl)etyl, p-toluensulfonyletyl,
4-nitrobenzylsulfonyletyl, allyl, xinamyl, va 1-(trimetylsilylmetyl)prop-1-en-3-yl. Mot
vi du khac vé cac nhom bao vé carboxyl 1a cac nhom heteroxycloalkyl ching han nhu
1,3-oxazolinyl. Cac vi du khac vé cac nhém nay duge tim thay trong T. W. Greene and
P. G. M. Wuts, “Protective groups in Organic Synthesis”, xuét ban 1an 2, John Wiley &
Sons, Inc., New York, N.Y, 1991, chuong 5; E. Haslam, “Protecting groups in Organic
Chemistry”, J. G. W. McOmie, Ed., Plenum Press, New York, NY, 1973, chuong 5, va



47472 10/98

T.W. Greene, “Protective groups in Organic Synthesis”, John Wiley va Sons, New York,
NY, 1981, chuong 5. Thuét ngt “nhém carboxy dugc bao vé” chi nhém carboxy duge

thé bai nhom bao vé carboxy.

Thuat ngit “nhom bao vé hydroxy” chi cdc nhom c6 muc dich bao v€ nhém
hydroxy va bao gdm céc nhoém tao -este va -ete, cu thé 1a cdc nhom tetrahydropyranyloxy,
benzoyl, axetoxy, carbamoyloxy, benzyl, va silylete (vi du TBS, TBDPS). Céc vi du
khac vé cac nhom nay duoc tim thay trong T. W. Greene and P. G. M. Wuts, “Protective
groups in Organic Synthesis”, xuét ban 1an 2, John Wiley & Sons, Inc., New York, NY,
1991, chuong 2 -3; E. Haslam, “Protecting groups in Organic Chemistry”, J. G. W.
McOmie, Ed., Plenum Press, New York, NY, 1973, chuong 5, va T.W. Greene,
“Protective groups in Organic Synthesis”, John Wiley and Sons, New York, NY, 1981.
Thuét ngtr “nhom hydroxy dugc bao vé” dé cap dén nhom hydroxy duge thé béi nhom

bao vé hydroxy.

Thuat ngit “su khir bao vé&” hodc “khir bao vé” chi quy trinh ma nhom bao v€ bi
loai bo sau khi hoan thanh phan tng chon loc. Cac chét khir bao vé bao gdm céc axit,
bazo hoac hydro, cu thé 1a kali hodc natri carbonat, lithi hydroxit trong dung dich rugu,

kém trong metanol, axit axetic, axit trifloaxetic, chét xuc tac paladi, hoac bo tribromua.

Thuat ngit “thube thir ghép cap” d& cap dén thudc thtr duge st dung trong qué
trinh tdng hop peptit dé tao didu kién hinh thanh lién két amit. Cac thudc thir ghép cap
dé st dung trong qua trinh tdbng hop peptit dugc biét rd trong linh virc nay. Mot s6 vi du
khong gidi han vé thude thir ghép cép la 2-clo-1-metylpyridinium iodua (thubc thir
Mukaiyama), carbodiimit ching han nhu dixyclohexylcarbodiimit (DCC),
diisopropylcarbodiimit (DIC) va 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (EDC) va
mudi aminium/uronium va phosphoni, ching han nhu O-(7-azabenzotriazol-1-yl)-
N.N,N',N'-tetrametyluronium-hexaflophosphat (HATU), 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetrametyluroni hexaflophosphat (HBTU), 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetrametylaminium tetrafloborat (TBTU), O-(1H-6-clobenzotriazol-1-yl)-1,1,3,3-
tetrametyluronium hexaflophosphat (HCTU), benzotriazol-1-yl-
oxytripyrolidinophosphoni  hexaflophosphat (PyBOP) va (7-Azabenzotriazol-1-
yloxy)tripyrolidinophosphoni hexaflophosphat (PyAOP). Cac vi du cu thé vé thudc thir
ghép cip la thude thir Mukaiyama va HATU.
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Thuét ngit “nhua” dé cap dén nén rén cho qua trinh tong hop peptit ma bao g6m
chét nén polyme dugc tao chirc véi cac nhom “lién két” phan tng (chang han nhu cic
nhom amino hodc hydroxyl), trén do chudi peptitco thé duoc tao ra. Nhua cho qua trinh
tdng hop peptit pha ran dugc biét r5 trong linh vuc nay. Vi du khong gi6i han vé chat
nén polyme phit hop 1a poly(styren-co-divinylbenzen), con dugc biét dén 1a polystyren
lién két chéo vai divinylbenzen, styren divinylbenzen hodc styren-DVB copolyme (100-
200 mit). Cac vi du khong gi6i han vé cac nhom lién két 1a nhom 2-clo-tritylclorua,

amino va hydroxy.

Thuét ngl “thanh phén hoat dugc” (hodc “API”) chi hop chét hodc phan tr trong

duogc phém ma c6 hoat tinh sinh hoc cu thé.

Céc thuat ngit “dugc pham” va “ché pham dugc” (hodc “ché pham”) duogc sir
dung thay thé cho nhau va dung dé chi hdn hop hodc dung dich bao gdm lugng hiru hidu
trong diéu tri ctia thanh phan dugc chét hoat tinh ciing véi td duge duge dung duge st

dung cho dong vat c6 v, vi du, ngudi can st dung cc thanh phéan duge chat nay.

Thuét ngit “duoc dung” chi dic tinh cta nguyén liéu ma hiru ich trong bao ché
duoc phidm ma néi chung la an toan, khong doc hai, va khong phai la khong mong mudn
vé mat sinh hoc hodc khong mong mudn theo cach khac va duoc chép nhan dé st dung
lam thubc cho tha y cling nhu cho con ngudi.

9% <¢

Céc thuat ngtt “ta4 dugc dugce dung”, chat mang duge dung” va “ta dugc tro tri
lieu” ¢6 thé duoc st dung thay thé cho nhau va dung dé chi thanh phan duoc dung bét
ky trong dugce pham khong c6 téc dung didu tri va khong doc voi dbi tugng duge st
dung, chéng han nhu ta duoc ri, ta dugc dinh, td dugc don, dung moi, chat dém, chét
tao do truong, chét 6n dinh, chat chéng oxy hoa, chét hoat dong bé mit, chat mang, chét

pha lodng hodc ta dugc tron dugc st dung trong viée bao ché duoc pham.

Thuat ngit “luong hitu hiéu diéu tri” chi luong hop chét hodc phén tir theo sang
ché ma, khi dugc st dung cho dbi tuong, (1) diéu tri hodc ngan nglra bénh, tinh trang
hodc rdi loan cu thé, (ii) lam thuyén giam, cai thién hodc loai bo mot hodc nhiéu triéu
chumg cua bénh, tinh trang, hoac rdi loan cu thé, hodc (iii) ngan nglra hodc lam chdm
khoi phat mot hoac nhiéu triéu chung cua bénh, tinh trang hodc roi loan cu thé duoc mé
ta & day. Luong hitu hiéu diéu tri s& thay dbi tiy thudc vao hop chat, tinh trang bénh
duoc diéu tri, mac do nghiém trong ctia bénh dugc didu tri, do tudi va stc khoe lién
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quan ctia d6i tuong, duong dung va dang sir dung, danh gia ciia ngudi hanh nghé y khoa

hodc bac si tha y, va cac yéu to khéc.

Thuét ne@t “didu tri” hodc “viéc diéu tri” tinh trang bénh bao gdm viéc Gc ché
tinh trang bénh, tic 14, ngdn chan sy phat trién cta tinh trang bénh hodc triéu chirg lam
sang ctia bénh, hodc 1am giam tinh trang bénh, ttc la, 1am thoai trién tam thoi hodc 1au

dai tinh trang bénh hoac triéu chirng lam sang cua no.

Thuét nglt “ngdn ngira” hodc “sw ngan ngura” tinh trang bénh chi viéc lam cho
céc triéu chimg 14m sang cua tinh trang bénh khong phat trién ¢ doi tugng ma c6 thé
tiép xtic v6i hodc c6 xu hudng mac tinh trang bénh nay, nhung chua trai qua hodc biéu

hién triéu ching cuda tinh trang bénh nay.

Thuét ngit “axit amin” dugc st dung ¢ déy chi phan tir hitu co ¢6 gbc amino nam
& vi tri o so v6i nhém carboxylic. Vi du vé axit amin bao gdm: arginin, glyxin, ornithin,
axit 2,4-diaminobutyric, lysin, histidin, axit glutamic, axit aspartic, isoleuxin, leuxin,
alanin, phenylalanin, tyrosin, tryptophan, methionin, serin va prolin. Axit amin nay duoc

str dung tuy v trong mai trudng hop dang L.

Thuét ngtt “bazo” dé cap dén bazo bét ky ma thich hop véi bude phan tng da chi
ra. Mot s6 vi du cu thé, khong gidi han vé bazo ma c6 thé duge sir dung trong cac quy
trinh cta sang ché la diisopropyletylamin, natri cacbonat, kali phosphat, lithi hydroxit,
natri hydroxit va kali hydroxit. Pdi voi cac phan tmg ghép cdp gilra axit carboxylic va
cac gbc amin nhu diisopropyletylamin dugc wu tién. Dé thily phan céc este axit
carboxylic, cac hydroxit kim loai kiém nhu lithi hydroxit, natri hydroxit va kali hydroxit
la nhitng bazo dugc vu tién. Déi voi cac phan tmg ghép cap chéo dugc xuc tac boi kim
loai chuyén tiép nhu ghép cdp Suzuki-Miyaura, cac bazo nhu natri cacbonat va kali

phosphat dugc uu tién.

Thuét ngir “chat xuc téc déng nhat” dé cap dén chét xuc tic ma & cung pha vdi
chét phan tng. Cu thé 1a, chat xuc tac dong nhét 1a chét xtc tac co thé hoa tan trong
dung mdi noi phan ung xay ra. Vi du vé chét xuc tac dong nhat la [(1,2,5,6-n)-1,5-
xyclooctadien][(2S,2'S,5S,5'S)-1,1'-(1,2-phenylen)bis[ 2,5-dietylphospholan-«P]]-
rodi(1+) triflometansulfonat (CAS-RN 142184-30-3).
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Thuét nglt su hydro hoa khong déi xtng dé cap dén phan tng héa hoc ma b
sung thém hai nguyén t hydro theo cach uu tién vao mot trong hai mét cta phén tur co

chét khéng no, chiang han nhu alken.
Hop chét theo sang ché

Theo phuong an thir nhit, sing ché dé xuat hop chat co cong thire (1)

ey
hodc mudi dugce dung ctia chung,
trong do:
X!  1a CH hodc N;
X?  1a CH hoic N;

A duoc chon tr nhém bao gém:

o
N
@H SN
S D R
5 5 va ,

.Rl duoc chon tir hydro, halogen, Ci.s-alkoxy va Cis-alkyl;
R?  la hydro hodc Cig-alkyl;
R?®  la Ci-aminoalkyl;

R*  la Ci¢-aminoalkyl hodc carbamoyl-C.¢-alkyl;

RS dugc chon tr nhém bao gébm carboxy, carboxy-Cig-alkyl va carboxy-Ca.¢-

alkenyl; va
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RS duge chon tir nhom bao gdm hydro, halogen, hydroxy, Ci-alkoxy va Ci.-
alkylsulfonyl;

v6i diéu kién 1a hop chit c6 cong thire (I) néi trén khong phai la:

axit 4-[(11S,148,17S)-14-(4-amino-butyl)-11-(3-amino-propyl)-25-clo-17-(1H-indol-
3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentaaza-
trixyclo[19.4.0.0%3,8*|pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-benzoic.

M&i phuong 4n lién quan dén X!, X2, R dén R® va A cu thé nhu duge boc 16 &
day dugc hiéu 1a co thé dugc két hop v6i phwong an khac bat k¥ lién quan dén mot X',
X2, R! dén R® va A khéc nhu duge boc 16 ¢ day.

Theo mot phuong an, sang ché dé xuat hop chét c6 cong thic (1) nhu duge mo ta

& day, hoac mudi duoc dung cia né, trong d6 X! 1a CH.

Theo mot phuong an, séng ché dé xuét hop chét c6 cong thic (1) nhu duge md ta

& déy, hodc mudi duoc dung cua no, trong d6 X' 1a N.

Theo mdt phuong én, sang ché dé xuit hop chét ¢ cong thire (I) nhu duge md ta

& déy, hodc mudi dugc dung cua no, trong d6 A duge chon tir nhém bao gom:

0

O e
=

va :

Theo mdt phuong an, sang ché dé xuét hop chét c6 cong thire (1) nhu duge md ta

& day, hodc mudi dugc dung cta no, trong do A dugce chon tr nhém bao goém:

0
Y
Z
va , trong do6:

dudng hinh séng chi ra diém lién két voi phan con lai cua cong thire (I);
* biéu thi diém lién két ctia R’; va

**%  biéu thi diém lién két cia RO,
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Theo mdt phuong an, sang ché dé xuét hop chat c6 cong thirc (I) nhu duge mo ta

& day, hoac mudi dugce dung cta no, trong do:

A duoc chon tr nhém bao g61n: va
RS duoc chon tir carboxy va carboxymetyl; va
R®  lahydro.

Theo phuong an dugc uvu tién, sang ché dé xuat hop chét cé cong thic (I) nhu
dwoc md ta & day, hodc mudi duge dung cua no, trong do A 1a phenyl.

Theo mot phuong an, sang ché dé xuét hop chat c6 cong thirc (I) nhu duge mo ta
¢ day, hodc mubi duoc dung ctia no, trong do R! duoc chon tir hydro va halogen.

Theo phuong an dugc uu tién, sang ché dé xut hop chét c6 cong thirc (I) nhu
duoc mo ta ¢ day, hodc mubi duoc dung ctia no, trong do R! duoc chon tir hydro va clo.

Theo mot phuong an, sang ché dé xuét hop chat c6 cong thirc (I) nhu duge mo ta
¢ day, hoac mubi dugc dung ctia né, trong do R! duge chon tir hydro, clo, flo, metyl va

metoxy.

Theo phuong an dugc uu tién cu thé, sang ché dé xuét hop chit c6 cong thie (1)
nhu dugc mo ta & day, hodc mubi duge dung clia no, trong do R'la hydfo.

Theo mdt phuong an, sang ché dé xuét hop chat c6 cong thirc (I) nhu duge mo ta
& day, hoac mudi dugce dung ctia no, trong do R? 1a hydro hogc metyl.

Theo phuong an dugc uu tién, sang ché dé xuét hop chit c6 cong thtc (I) nhu
dugc md ta & day, hodc mubi duogc dung cta nd, trong do R? 1a hydro.

Theo phuong an dugc uu tién, sang ché d& xuét hop chét co cong thirc (I) nhu
dwoc md ta & day, hodc mudi duge dung cia no, trong dé R* 1a Cr4-aminoalkyl.

Theo phuong an duoc uu tién, sang ché dé xuét hop chit c6 cong thire (I) nhu
dugc mo ta & day, hodc mubi dugc dung ctia né, trong do R3 1a C4-aminoalkyl.

Theo phuong an dugc uu tién cu thé, sang ché dé xuét hop chét c6 cong thire (1)

nhu dugc mo ta ¢ day, hodc mubi duge dung ctia né, trong do R3 1a 4-aminobutyl.
15
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Theo mot phuong an, sang ché d& xuat hop chét c6 cong thire (I) nhu duge mo ta
0 day, hoac mudi duoc dung cta né, trong d6 R dugc chon tir 2-aminoetyl, 3-

aminopropyl va 4-aminobutyl.

Theo mot phuong an, sang ché d& xuét hop chét co cong thtrc (I) nhu duge mo ta

o day, hodc mudi duoc dung ctia nd, trong do R* 14 Ci.¢-aminoalkyl.

Theo mot phuong an, sang ché dé xuét hop chat c6 cong thirc (I) nhu duge mo ta

¢ day, hodc mudi duoc dung ctia no, trong d6 R* 1a Ca.3-aminoalkyl.

Theo phuong an dugc uu tién, sang ché dé xuét hop chét c6 cong thire (I) nhu

duoc mo ta & day, hodc mubi duge dung cta nd, trong d6 R* 1a Cs-aminoalkyl.

Theo phuong an dugc uu tién cu thé, sang ché dé xuét hop chat co cong thie (I)

nhu duoc md ta & day, hodc mudi duge dung cia no, trong d6 R* 1a 3-aminopropyl.

Theo mot phuong an, sang ché d& xuat hop chat c6 cong thirc (I) nhu duge mo ta
o day, hodc mubi duoc dung cta né, trong d6 R* duoc chon tir 2-aminoetyl, 3-

aminopropy! va 3-amino-3-oxo-propyl.

Theo mdt phuong an, sang ché dé xuit hop chat c6 cong thire (1) nhu duge mo ta
¢ day, hodc mudi duogc dung ctia no, trong d6 R®> dugce chon tir carboxy, carboxymetyl

va (Z)-2-carboxyvinyl.

Theo phuong an dugc uu tién, sang ché dé xuit hop chét c6 cong thie (I) nhu
duoc mo ta o day, hodc mubi duge dung cua nd, trong dé R> 1a carboxy hodc
carboxymetyl.

Theo phuong an dugc uu tién, sang ché dé xudt hop chét cé cong thic (I) nhu
duoc mo ta & day, hoac mudi duogc dung cua no, trong d6 R° 1a carboxy.

Theo phuong an dugc uu tién, sang ché dé xuat hop chét c6 cong thire (I) nhu
duoc mo ta ¢ day, hodc mudi duoc dung cua no, trong d6 R° 1a carboxymetyl.

Theo phuong an dugc uvu tién, sang ché dé xuét hop chat c6 cong thic (I) nhu
duoc md ta ¢ day, hodc mubi duoc dung cia no, trong do R® la hydro.

Theo mot phuong an, sang ché dé xuit hop chét c6 cong thire (I) nhu dugc mo ta

& day, hodc mudi dugc dung cia no, trong d6 R® duge chon tir nhém bao gbdm hydro,

clo, flo, hydroxy, metoxy va metylsulfonyl.
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Theo mot phuong an, sang ché dé xuit hop chat c6 cong thire (I) nhu duge mo ta

& day, hodc mudi dugce dung cta no, trong do:
X! la CH;

X?  laCH hoac N;

A duoc chon tir nhom bao gdm:
(0]
NH
/
va ;

R!  1a hydro hodc halogen;

R? 14 hydro;

R3  1a Cy4-aminoalkyl;

R*  la Cy3-aminoalkyl;

R>  la carboxy hodc carboxy-Ci.s-alkyl; va
RS lahydro.

Theo phuong an dugc uu tién, sang ché dé xuit hop chét c6 cong thire (I) nhu

duoc mo ta & day, hoac mudi dugce dung cua no, trong do:
X! la CH;

X2 1aCH hoac N;

A duogc chon tur nhém bao gdm:
0
NH
Y /
va ;

R'  lahydro hodc halogen;
R?  lahydro;

R®  la C4-aminoalkyl;
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R*  1a Cs-aminoalkyl;
R’  la carboxy hoidc carboxy-C.s-alkyl; va
R®  la hydro.

Theo phuong é4n dugc vu tién cu thé, sang ché dé xuat hop chét c6 cong thire (I)

nhu duoc mo ta & day, hodc mudi dugc dung cua no, trong do:
X! laCH;

X2 13 CH hoic N;

A dugc chon tir nhom bao gom:
(0]
NH
/
va ;

R!  1ahydro hodc clo;

R?  lahydro;

R®  la 4-aminobutyl.

R*  1a 3-aminopropyl;

R>  la carboxy hoidc carboxymetyl; va
R®  lahydro.

Theo mot phuong 4n, sang ché dé xuét hop chat c6 cong thuc (I) nhu duge mo ta

& day, hodc mudi dugc dung cua né, trong do:
X! 1a CH hoic N;
X?  1a CH hoic N;

A dugc chon tir nhém bao g6m:

O
NH N
-
% N/N\ |
= P NN
. , va :
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R! duoc chon tr nhom bao g6m hydro, clo, flo, metyl va metoxy;

R?  la hydro hodc metyl;

R3 dwoc chon tir nhom bao gdm 2-aminoetyl, 3-aminopropyl va 4-aminobutyl;

R* dwoc chon tr nhém bao gém 2-aminoetyl, 3-aminopropyl va 3-amino-3-oxo-
propyl;

R’ duoc chon tir nhém bao gdm carboxy, carboxymetyl va (Z)-2-carboxyvinyl; va
R®  duoc chon tir nhom bao gdm hydro, clo, flo, hydroxy, metoxy va metylsulfonyl.

Theo phuong an dugc uu tién, sang ché d& xuét hop chat cé cong thic (I) nhu

RS

duoc md ta ¢ ddy, hodc mudi dugc dung cua no, trong d6 nhom la

0

OH

Theo phuong an dugc vu ti€n, sang ché dé xuét hop chét co cong thire (I) nhu

duoc mb ta & day, hodc muodi duge dung cua né, duge chon tir nhom bao gém:

Axit  4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-amino-3-oxo-propyl)-25-clo-
17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3.5,7,22,24-hexaen-22-yl] benzoic;

Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl] benzoic;

Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21 ,23-hexaen-22-yl] benzoic;

Axit  4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl] benzoic;

19



47472 20/98

Axit 2-clo-4-[rac-(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-
17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl] benzoic;

Axit 4-[(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5 ,7,22,24-hexaen-22-yl]-2-flo-benzoic;

Axit  4-[(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-flo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa—1(25),3(8),4,6,21,23-hexaen—22—yl] benzoic;

Axit 4-[(118,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-

metylsulfonyl-benzoic;

Axit  4-[(118,148,17S)-14-(4-amino-3,3-diflo-butyl)-11-(3-aminopropyl)-25-
clo-17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[l9.4.0.03,8]pentacosa-l(21),3,5,7,22,24—hexaen-22-yl] benzoic;

Axit 4-[(11S,148,178)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-16-metyl-
17-[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5,7,21 ,23-hexaen-22-yl]benzoic;

Axit 4-[(118S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-16-metyl-
17-[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5,7,21,23-hexaen-22-yl]benzoic;

Axit  5-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5,7,21,23-hexaen-22-yl]pyridin-2-

carboxylic;

Axit 4-[(118,148,175)-11,14-bis(3-aminopropyl)-25-clo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl]benzoic;
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Axit 4-[(118,148,17S)-11,14-bis(3-aminopropyl)-25-flo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).4,6.21,23-hexaen-22-yl] benzoic;

Axit 4-[(118,148,175)-14-(4-aminobutyl)-11-(3-aminopropyl)-16-metyl-17-[(2-
metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5,7,21,23-hexaen-22-yl]benzoic;

Axit 4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16,25-dimetyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21 ,23-hexaen-22-yl]benzoic;

Axit 4-[(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3 (8),4,6,22,24-hexaen-22-yl]-2-hydroxy-

benzoic;

Axit  4-[(118,148,178)-14-(2-aminoetyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl] benzoic;

Axit  2-metoxy-4-[rac-(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-
25-clo-17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).,4,6.21,23-hexaen-22-yl]benzoic;

Axit  2-[4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-flo-17-
(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-l(25),3(8),4,6,21,23-hexaen-22-yl]-2-oxo-1-
pyridyl]axetic;

Axit 4-[(11S,148,17S)-11,14-bis(3-aminopropyl)-17-(1H-indol-3-ylmetyl)-16-
metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentazatrixyclo[19.4.0.03.8]pentacosa-
1(25),3(8),4,6,21,23-hexaen-22-yl] benzoic;

Axit 4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-25-metoxy-16-metyl-12,15,18-trioxo-2-thia-4,10, 13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl]benzoic;
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Axit 5-[(118S,14S,17S)-11,14-bis(3-aminopropyl)-25-flo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]pyridin-2-

carboxylic;

Axit  2-[4-[(118,148,178)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-
(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3 ,5,7,22,24-hexaen-22-yl]-2-oxo-1-
pyridyl]axetic;

Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(2-aminoetyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic;

Axit  4-[(118,148,17S)-11-(2-aminoetyl)-14-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa—1(25),3(8),4,6,21,23-hexaen-22-y1] benzoic;

Axit 2-[4-[(118,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-
3-ylmetyl)-16,25-dimetyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-0x0-1-
pyridyl]axetic;

Axit 4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19,24-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl] benzoic;

Axit  2-[4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-16-
metyl-17-[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8 pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-0xo0-1-
pyridyl]axetic;

Axit  (E)-3-[4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-flo-
17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-0x0-1-
pyridyl]prop-2-enoic; va
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Axit  5-[(118S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6.21,23-hexaen-22-
yl]pyrazolo[1,5-a]pyridin-2-carboxylic;

hoac muoi dugc dung cta chiing.

Theo phuong 4n duoc uu tién cu thé, sang ché dé xuét hop chét co cong thie (1)

nhu dugc mo ta & day, hodc mudi duge dung cua nd, duge chon tir nhém bao gom:

Axit 4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl] benzoic;

Axit  2-[4-[(118,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-
(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3 ,5,7,22,24-hexaen-22-yl]-2-oxo0-1-
pyridyl]axetic; va

Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19,24-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl] benzoic;

hodc muoi dugc dung ctia chung.

Theo mot phuong an, sang ché dé xuat mudi dugc dung cia hop chat theo cong
thie (I) nhu duge mo ta ¢ day, ddc biét la mudi hydroclorua. Theo phuong én cu thé

khac, sang ché dé& xuat cac hop chét theo cong thtrc (I) nhu duge mo ta & déy.
Quy trinh san xuat

Céc hop chat theo sang ché c6 thé duoc diéu ché bang phuong phap thong thudng
bat ky. Cac quy trinh phu hop dé téng hop céc hop chat nay ciing nhu nguyén liéu khoi
dAu ctia chung duoc dé xuét trong cic so d6 dudi day va trong céac vi du. T4t ca cac phan
tir thé, cu thé 13, X!, X2, R dén R* va A nhu dugc xac dinh ¢ trén trir khi c6 quy dinh
khac. Hon nita, va trir khi c6 quy dinh rd rang khac, tit ca cc phan ung, diéu kién phan
rng, chir viét tat va ky hiéu déu c6 y nghia dugc biét & véi ngudi c6 hiéu biét trung

binh trong hoéa hitu co.
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1. Quy trinh tong hop chung tether

Chét trung gian tether c6 cong thuc (II1) ¢6 thé dugc diéu ché theo cac phuong
phap chuén sau day da biét trong linh vuc nay, cu thé 1a theo céc phuong phap nhu dugc

mo ta trong cac vi du.

PG

0\ NH

XJ\( Sr%/ Hal

[ <

QN RN 2 (HI)

Trong hop chat (IIT), PG 1a nhém béo vé amino thich hop, chang han nhu 9-
floenylmetoxycarbonyl, Hal 14 halogen, tot hon la Br hogc I, va X', X? va R! nhu dugc

xac dinh ¢ day.
2. Quy trinh tong hop chung tripeptit

Tripeptit c6 cong thuc (IV), trong d6 R 1a ~Ci6—alkyl-NH-COOBu; R* 1a
—C1.6—alkyl-NH-COO'Bu hodc —C.¢—alkyl-C(O)-NH-CPhsz va R? nhu dugce xac dinh
& day, c6 thé duge diéu ché theo cac phuwong phap chuén sau ddy da biét trong linh vuc

nay.

~<
00
Y
RZN
\

|
R40 o Rso rL
\)j\ﬂ)\“/ nhua
NH,H O
© Iv)
Trinh tu tripeptit (IV), vi du, co6 thé duoc tdng hop thong qua quy trinh tbng hop
peptit pha ran tién tién sau day:

a) Nhua (vi dy, nhua 2-clo-trityl) la nén ran duoc nap véi axit amin dugc bao vé
& vi trf N tht nhat va diisopropyletylamin (N,N-diisopropyletylamin hozc

N,N-diisopropyletylamin) sau do cit nhém bao vé.

b) Axit amin duoc bao vé ¢ vi trf N thu hai dugc ghép cdp voi thudc thir ghép
cap va diisopropyletylamin sau do cit nhém bao vé (vi du 9-

florenylmetoxycarbonyl).
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¢) Axit amin dugc bao vé ¢ vi tri N thtr ba duoc ghép cap vai thude thir ghép cap

va diisopropyletylamin sau d6 cat nhom bao vé.
Theo phuong an cu thé, axit amin duoc bao vé & vi tri N duoc bao vé boi 9-
florenylmetyloxycarbonyl.
Theo phuong an cu thé, nhua duogc nap ¢ budc a) véi 0,1-1,0 duong lugng cua
axit amin thtr nhét va diisopropyletylamin du trong diclometan.

Theo phuong an cu thé, nhua duoc ria k§ sau phan Gng ghép cdp & bude a) voi

dimetylformamit (N,N-dimetylformamit) va diclometan (diclometan).

Theo phuong an cu thé, nhom bao vé 9-florenylmetoxycarbonyl dugc cit bo o
budc a) bang hdn hop piperidin 50% trong diclometan/N,N-dimetylformamit (1:1).

Theo phuong an cu thé, nhua duoc rira k¥ sau qua trinh khir bao vé & budc a)
bang N,N-dimetylformamit, diclometan va metanol sau d6 lam kho trong chan khong
va can.

Theo phuong an cu the, thudc thir ghép cdp & budce b) 1a 2-clo-1-metylpyridinium
iodua.

Theo phuong 4n cu thé, axit amin tht hai ¢ budc b) dugc ghép cap véi 4 duong
luong cta 2-clo-1-metylpyridinium iodua lam thude thir ghép cap va 6 duong lugng cua

diisopropyletylamin trong N,N-dimetylformamit/diclometan (1:1).

Theo phuong 4n cu thé, nhwa dugc rita k§ sau phan Gng ghép cip & bude b) bang

N,N-dimetylformamit va diclometan.

Theo phuong an cu thé, nhom bao vé 9-florenylmetoxycarbonyl dugc cit bo &

budc b) bang hdn hop piperidin 50% trong diclometan/N,N-dimetylformamit (1:1).

Theo phuong an cu thé, nhua duoc rira k¥ sau qué trinh khir bao vé & budc b)

bang N,N-dimetylformamit va diclometan sau d6 lam kho trong chén khong va cén.

Theo phuong én cu thé, thudc thir ghép cip & bude c¢) 1a O-(7-azabenzotriazol-1-

y1)-N,N,N’,N'-tetrametyluronium-hexaflophosphat.

Theo phuong an cu thé, axit amin tht ba & budc c) duge ghép cdp voi 4 duong

lugng ctia O-(7-azabenzotriazol-1-y1)-N.N,N',N'-tetrametyluronium-hexaflophosphat
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lam thubc thir ghép cip va 6 duong lugng cta diisopropyletylamin trong N,N-

dimetylformamit/diclometan (1:1).

Theo phuong én cu thé, nhua duoc rira k§ sau phan tmg ghép cip ¢ bude ¢) bang

N,N-dimetylformamit va diclometan.

Theo phuong an cu thé, nhom bao vé 9-florenylmetoxycarbonyl dugc cit bo &

budc ¢) bang hdn hop piperidin 20% trong N,N-dimetylformamit.
Theo phuong 4n cu thé, nhua duge rira k§ sau qua trinh khir bao vé & bude c)

bang N,N-dimetylformamit va diclometan sau d6 lam kho trong chan khong va cén.

3. Quy trinh chung dé ghép cap tripeptit voi tether

Céc chét trung gian c6 cong thirc (V) ¢6 thé thu duoc, vi du bit diu tir cac hop chat
c6 cong thire (I11) va cong thuc (IV) theo so dd 1. Hal 1a halogen, tét hon 1a Br hodc I,
R¥ 13 —Ciealkyl-NH-COOBu; R* la -Cisalkyl-NH-COOBu hoidc
—C1.6-alkyl-C(O)-NH-CPhs, va X', X2, R! va R? nhu dugc xac dinh ¢ déy.
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Viéc ghép cap aldehyt tether c6 cong thue (II1) v6i tripeptit c6 cong thire (IV) (so
dd 1, bude a) c6 thé duoc thuc hién, vi du, béng c4ach hoa tan aldehyt tether c6 cong thirc
(I11) nay trong hon hop 1-metyl-2-pyrolidon, trimetyl orthoformat va axit axetic va thém
nhya chira tripeptit ¢6 cong thte (IV) vao dung dich. Sau khi khudy hdn hop, chat khtt

chang han nhu natri xyanobohydrua duoc thém vao dé tao ra hop chat c6 cong thuc (11).

Trong so dd 1, bude b, nhém bao vé (PG) tether duge cat bo, vi du bé'mg hon hop
piperidin 20% trong N,N-dimetylformamit. Nhua trén tripeptit c6 thé duge cat vi du
bang cach thém hexafloisopropanol 20% trong diclometan va dugc loc. Chat trung gian
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c6 cong thie (V) cudi ciing thu dugce thong qua su tao vong ctia hop chét da dugc phan
cit c6 cong thie (I1) vi du béng cach st dung O-(7-azabenzotriazol-1-yl)-N,N,N',N'-

tetrametyluronium-hexaflophosphat va diisopropyletylamin.
4. Quy trinh chung dé thiét 1ap nhém phu axit carboxylic

Céc hop chit c6 cong thire (1) co thé thu duoc, vi du bat ddu tir cac hop chét co
cong thirc (V) theo so dd 2. Hal 1a halogen, tt hon 1a Br hodc I; R*? 1a —C.¢—alkyl-NH-
COOBu; R* 1a —C.s-alkyl-NH-COOBu hoac —Ci.6-alkyl-C(O)-NH-CPhs, va A, X!,

X2, R!, va R? nhu dugc xac dinh ¢ day.
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O budc a, so dd 2, vong 16n halo (V) duge phan Gng véi axit boronic (VIIA) hodc
dioxoborolan (VIIB) dé tao ra hop chét c6 cong thic (VI), trong d6 R 1a —Ci.¢-alkyl-
NH-COOBu; R* 13 —Cj.¢—alkyl-NH-COO'Bu hodc —Ci¢—alkyl-C(O)-NH-CPhs; A,
X!, X2, R!, R? va R® nhu duge xac dinh & day va R> dugc chon tir nhém bao gdém R,
—Cr.¢-alkyl-R7 va Cy.—alkenyl-R’, trong d6 R7 duoc chon tir nhém bao gdm carboxy
va axit carboxylic dugc bao vé. Cu thé, cac vi du khong giéi han veé axit carboxylic dugc

bao vé la alkyl va arylalkyl este, ching han nhu metyl este va tert-butyl este.

.
: R
RS
/®\ 0 @*R‘*
H O\g Re ~$
OH 0
(VIIA) (VIIB)

Phan tng dugc thuc hién khi cd mat chat xuc tac paladi thich hop, vi du,
tetrakis(triphenylphosphin)paladi(0) ~ hoac  [1,1'-bis(diphenylphosphino)feroxen]—
diclopaladi(II), trong dung moi chang han nhu nudc, 1,4-dioxan, N,N-dimetylaxetamit,

tetrahydrofuran, 2-metyltetrahydrofuran hodc cac hdn hop ctia ching, khi ¢ méat bazo,
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vi du, natri cacbonat hodc kali phosphat, & nhiét do nam trong khoang tir 20°C dén 150°C,
tuy y dudi blrc xa vi song.

O budce b, so dd 2, nhom bao vé duoc cit bang cac phuong phép va thudc thir da
biét trong linh vuc nay. Chéng han nhu, sy khtr bao v€ toan bd co thé duogc thuc hién
bang cach str dung axit trifloaxetic trong diclometan, sau d6 lam bay hoi dung mo6i va
thily phan trong nudce hodc axit clohydric dang nude ¢ nhiét do phong. Theo trinh tu

nay, vi du cac nhom bao vé sau day cd thé duoc loai bo:
e nhom tert-butoxycarbonyl trong R
e nhém tert-butoxycarbonyl hodc nhom frityl trong R*,
e nhdm tert-butoxycarbonyl & nhdm phu indol
o tert-butyl este & R

Theo phuong 4n cu the, trong d6 R ctia thude thtr bo (VIIA) hodc (VIIB) dugc
st dung trong budc a la metyl este, dAu tién chat trung gian (VI) dugc thiiy phan bang
bazo, vi du, natri hydroxit, trong hén hop dung mdi thich hop, vi duy,
nuéc/tetrahydrofuran hodc nude/etanol, & nhiét do nam trong khoang tir 20°C dén 100°C.
Quy trinh nay cling cat nhom tert-butoxycarbonyl khoi indol nito. Trong budc thir hai,
cac nhom bao vé con lai dugc cat béng cach st dung axit clohydric trong hon hop dung
méi thich hop, vi du, nudc/tetrahydrofuran, ¢ nhiét do nam trong khoéng tir 0°C dén

50°C. Theo trinh tu phan tng khtr bao vé nay, cac hop chét c6 cong thuc (I) duoc tao ra.
Do d6, theo mot khia canh, sang ché dé xuét quy trinh san xuét cac hop chat c6
cong thie (I) duge mo ta ¢ day, bao gom:

b) cat tit ca cac nhom bdo vé amino, indol va carboxy c6 trong hop chét c6 cong
thire (VI), trong do R', R2, R®, RS, R*®, R*, X! va X* nhu dugc xac dinh &
day,

N N
R40 H / o RZ
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dé tao ra hop chit c6 cong thire (I) noi trén.

Theo mét phuong an cia quy trinh theo sang ché, R>" duoc chon tir nhém bao
gbm R7, —C1.¢-alkyl-R” va —Cj.¢-alkenyl-R’, trong d6 R7 dugc chon tir nhém bao gdm

carboxy va axit carboxylic dugc bao ve.

Theo phuong 4n duge vu tién ctia quy trinh theo sang ché, R®" duoc chon tir nhom
bao gdm R7, —Ci.¢-alkyl-R” va —Ca.s-alkenyl-R’, trong d6 R’ dugc chon tir nhém bao
gdm carboxy va axit carboxylic dugc bao vé, trong do axit carboxylic dugc bao vé nay

la alkyl este hodc arylalkyl este.

Theo phuong an duoc uu tién cu thé cua quy trinh theo sang ché, R%" duoc chon
tir R7, ~C.—alkyl-R7 va —Cs.¢-alkenyl-R’, trong d6 R’ dugc chon tir nhém bao gdm
carboxy va axit carboxylic dugc bao vé, trong do6 axit carboxylic dugc bdo v€ nay la

metyl este hodc tert-butyl este.

Theo mdt phuong an cia quy trinh theo sang ché. hop chat co cong thirc (VI) nay
thu duoc bang cach: -
¢) cho vong 16n halo c6 cong thire (V), trong d6 R, R%, R¥, R*, X! va X* nhu

duoc xac dinh & day,

phan Gng véi axit boronic (VIIA)

R

HO‘B 6

= R
OH
(VIIA)

hozc dioxoborolan (VIIB), trong d6 R3" va R® nhur dugc xac dinh & day
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R’

(D
O\BI R

o)
(VIIB)

Theo mot phuong an cta quy trinh theo sang ché, vong 16n halo c6 cong thirc (V)
nay thu duogc bang cach:
d) tao vong hop chét co cong thire (ITa), trong d6 R, R?, R*?, R*, X! va X* nhu

duoc xac dinh & day, str dung thude thir ghép cip khi c6 mat bazo

Theo mot phuong an cta quy trinh theo sang ché, hop chat c6 cong thire (I1a) nay
thu dugc bang cach:
¢) loai b6 nhom bao vé (PG) va nhyua khoi hop chét co cong thuce (I1), trong do6
R R2, R30 R, X!, X% va PG nhu dugc xac dinh ¢ day

~L

o o

, N

R A\ |

o R30 |
R0 N)\r(N nhua
H
0 o

HN N

PG
XJ\(Sﬁ/HaI
|
K&N R332
(1)

Theo mot phuong an cia quy trinh theo sang ché, hop chit c6 cong thire (IT) nay

thu dugc bang cach:
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f) amin hoa khtr aldehyt co cong thie (I11), trong d6 X', X*, R va PG nhu dugce

xac dinh ¢ day,

(I10)

v6i amin c6 cdng thire (IV), trong d6 R%, R*? va R* nhu dugc xéc dinh ¢ ddy

o
°~
, N
R A\ |
o R"
N
N)Y 1
2H 0 nnua
(1V)

Theo phuong an dugc uu tién cu thé, sang ché dé xuét quy trinh san xudt cac hop
chét c6 cong thic (1) duoec mo ta & day, bao gdm cac budc:
a) amin hoa khir hop chét c6 cong thie (1), trong do X', X%, R' va PG nhu
duoc xéc dinh ¢ dy, v6i hop chit co cong thie (IV), trong d6 R?, R va R
nhu duoc xac dinh ¢ day, dé tao ra hop chét co cong thic (II), trong do R,
R2, R3® R*, X' X2 va PG nhu dugc xac dinh ¢ day;

2 N
\
nhuya —— 40 i nhua

(IV)
O\ NH
XJ\(S o~ Hal L(Sr%m”
k?N R1 \le I 2N F{1 \XZ|
(111 (1)

b) loai b6 nhom bao vé (PG) va nhya khoi hop chét c6 cong thire (II) dé tao ra
hop chét c6 cong thie (ITa), trong d6 R!, R, R, R*, X! va X?nhu dugc xac
dinh & day;
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(Ila)
¢) tao vong hop chét co cong thirc (11a) bang cach st dung thude thir ghép cip
khi ¢6 mit bazo dé tao ra vong 1én halo c6 cong thic (V), trong d6 R, R?,
R30 R* X! va X? nhu dugc x4c dinh ¢ day;

‘2L O \_T(\‘

V)

d) cho vong 16n halo c6 cong thirc (V) nay phan img véi axit boronic (VIIA)

(VIIA)

hodc dioxoborolan (VIIB), trong d6 R va RS nhu dugc xac dinh ¢ day

(VIIB)
d8 tao ra hop chit co cong thire (VI), trong d6 R}, R%, RY, RS, RO, R*, X! va

X2 nhu duoc xac dinh & day
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Rw H / o Rz o
NH HN Rs‘
S
17 ==
X 7 N
N o1
Ly RN RS

;va
e) cat tat cd nhom bao vé amino, indol va carboxy co6 trong hop chat co cong

thirc (V1) dé tao ra hop chét co cong thue (1).

Qua trinh cit cdc nhom bao vé thuong dugce thuc hién bang cac phuong phap va
thubc thir da biét trong linh vure nay (cac nhom béo vé dién hinh va ing dung cta ching
trong téng hop hitu co dugc md ta, vi du, trong “Protective groups in Organic Chemistry”
bdi T. W. Greene and P. G. M. Wuts, xuit ban lan thu 5, 2014, John Wiley & Sons,
N.Y.).

Theo phuong an cu thé, cac amin bac mot hodc bac hai duoc tao ra tir dan xuét
cla tert-butylcarbamat bang phan tng véi axit thich hop, vi du, axit trifloaxetic hodc
hydro clorua, trong dung moi chang han nhu diclometan, nuéc, 1,4-dioxan, 2-propanol,
axetonitril hodc hon hop cta chung, tuy y khi c6 mat chéat khur carbocation, vi du,
triisopropylsilan hodc trietylsilan. O cac diéu kién nay, N-(tert-butoxycarbonyl)indol,
N-(trimetylphenyl)-amit, va O-tert-butyl-dimetylsilylete dugc chuyén hoa ddng thoi lan

luot thanh indol, amit, va rugu tu do.

Theo phuong an cu thé, axit carboxylic dugc tao ra tr cac dan xuét este alkyl ciia
chung bang phan tng xa phong hoa st dung bazo ching han nhu lithi hydroxit, natri
hydroxit, hodc kali hydroxit, trong hé dung moi chéng han nhu nudc/etanol hodc

nudc/tetrahydrofuran.

Céc hop chét co cong thie (IXa) va (IXb), trong d6 PG' 1a nhém bao vé indol
nito thich hop, PG? 1a nhém bao vé amino thich hop, va mdi R® va R* doc 1ap 1a Ci6-
alkyl, 12 chét trung gian quan trong dé tong hop tripeptit duge st dung lam khéi hop
nhét dé tdng hop cac hop chit ¢ cong thie (1), trong d6 R* 1a Ci-alkyl (xem chét trung
gian 4, budc 3).
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(e}
R (IXa)

Do d6, theo modt phuong an, sang ché dé xuat quy trinh san xudt cac hop chét co

cong thue (I) trong d6 R2 1a Cy-alkyl, bao gdm cac budc:

a) hydro hoa bt dbi xting hop chét c6 cong thue (VIII), trong d6 PG! 1a nhém
bao vé indol nito thich hop, PG*1a nhém bao vé amino thich hop, va mdi R®

va R20 doc lap 1a Cre-alkyl, khi c6 mat chat xtc tic dong nhat

PG
“SNH

_—
N—PG'
(6] N

o}
R (Vi

dé tao ra hop chat c6 cong thie (IXa) hodc (IXb), trong d6 PG' 1a nhém bao
vé indol nito thich hop, PG? 14 nhom bao vé amino thich hop, va mbi R® va

R?% doc lap 1a Cie-alkyl

R (X)
b) cho phan tng tiép hop chat c6 cong thirc (IXa) hodc (IXb) nay nhu dugc mo
ta & day, dé tao ra hop chét c6 cong thic (1), trong d6 R? 1a Ci.¢-alkyl.

Theo mot phuong an, chit xtGc tic dong nhat nay la [(1,2,5,6-1)-1,5-
xyclooctadien][(2S,2'S,5S,5'S)-1,1'-(1.2-phenylen)bis[2,5-dietylphospholan-kP]]-
rodi(1+) triflometansulfonat (CAS-RN 142184-30-3).

Theo phuong an dugc uu tién, su hydro hoa bat d6i xtmg cua hop chit ¢ cong

thic (VIII) tao ra hop chét c6 cong thie (IXa).
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Cac nhom bao vé amino thich hop dugc biét rd voi nguoi co hieu biét trung binh

trong linh vuc nay, mot sd vi du khéng gidi han duge mo ta & day.
Theo mdt phuong an, mdi su xuét hién ctia PG' 1a BOC (tert-butoxycarbonyl).
Theo mot phuong 4n, mdi su xuat hién ctia PG* 12 Cbz (benzyloxycarbonyl).
Theo mot phuong an, mdi sur xuét hién ctia R® 1a metyl.
Theo mot phuong an, mdi sur xuét hién ciia R?” 1a metyl.

Theo mot khia canh, sang ché dé xuat quy trinh san xuét cac hop chat co cong
thirc (IXa) hodc (IXb), trong d6 PG' 1a nhém béo vé indol nito thich hop, PG* 12 nhom

b&o vé amino thich hop, va mdi R® va R?” doc 1ap 1a Cie-alkyl,

0 o
R (Xa) R (IXb)
bao gom budc:

hydro hoa bét déi ximg hop chét c¢6 cong thirc (VIII), trong d6 PG' 1a nhoém bao vé indol
nito thich hop, PG? 1a nhom bao vé amino thich hgp, va mdi R® va R?® doc 1ap 1a Ci.¢-
alkyl, khi ¢6 mat chat xtic tic dong nhat

PG
Sy S
o N—PG'
AN NS
20
0 R
R (V1

dé tao ra hop chét co cong thuc (IXa) hodc (Ixb) no1 trén.
Dugc pham

Mot khia canh khac ciia séng ché dé xuat dugc phdm hodc thudc chira hop chét
theo sang ché va chat mang tro tri liéu, chét pha loang hodc t4 dugc duge dung, cling
nhu cac phuong phéap su dung céac hop chit theo sang ché dé bao ché dugc phim va

thudc nay.
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Dugc phdm duoc bao ché, phan liéu, va dugc str dung theo cach ph hop vai thuc
hanh y té tot. Cac yéu t6 dé can nhac trong ngit canh nay bao g6m rdi loan cu thé dang
duoc diéu tri, dong vat c6 vl cu thé dang duogc diéu tri, tinh trang 14m sang cua ting
bénh nhan, nguyén nhan cua roi loan, vi tri phéan phéi chét, phuong phap st dung, lich

trinh st dung, va cac yéu t6 khdc ma nhitng ngudi thuc hanh y khoa da biét.

Céc hop chat theo sang ché co thé duogc st dung bang phuong phap thich hop bét
ky, bao gom st dung qua dudng miéng, khu tri (bao gdm trong miéng va dudi ludi),
truc trang, 4m dao, qua da, ngoai duong tiéu hoa, dudi da, trong mang bung, trong phdi,
trong da, ndi thy mac va ngoai mang cung va trong mili, va, néu mong mudn dé diéu tri
tai chd, thi st dung trong ton thuong. Phuong phap truyén ngoai duong tiéu héa bao
g6m sir dung trong co, trong tinh mach, trong dong mach, trong mang bung, hodc dudi
da.

Theo phuong an dugc uu tién, sdng ché dé xuét dugc phdm chtra mot hodc nhiéu
hop chat theo sang ché, trong d6 duoc pham nay phu hop cho viéc st dung trong tinh

mach

Céc hop chét theo sang ché co thé duoc st dung & dang st dung thuén tién bat
ky, vi du vién nén, bot, vién nang, dung dich, thé phén tan, hon dich, sird, dang xit, thude
dan, gel, nhil twong, miéng dan, v.v. Cac dugc pham nay c6 thé chtra cac thanh phan
théng thuong trong quy trinh bao ché duoc pham, vi du, chét pha lodng, cht mang, chit
diéu chinh pH, chét bao quan, chat hoa tan, chat én dinh, chét thAm uét, chét nhii hoa,
chét tao ngot, chét tao mau, chat tao huong, mubi lam thay dbi ap suét thAm thAu, chét
dém, chit che phu (masking agent) hogc chét chéng oxy héa. Chung ciing ¢6 thé chira
ca cac chit co gid tri tri liéu khéc.

Ché pham dién hinh duoc bao ché bang cach tron hop chat theo séng ché va chit
mang hodc t4 dugc. Chat mang va td dugc thich hop duoc biét ro voi ngudi co hiéu biét
trung binh trong linh vuc nay va dugc mod ta chi tiét trong, vi du, Ansel H.C. et al.,
Ansel’s Pharmaceutical Dosage Forms and Drug Delivery Systems (2004) Lippincott,
Williams & Wilkins, Philadelphia; Gennaro A.R. et al., Remington. The Science and
Practice of Pharmacy (2000) Lippincott, Williams & Wilkins, Philadelphia; and Rowe
R.C, Handbook of Pharmaceutical Excipients (2005) Pharmaceutical Press, Chicago.

Céac ché pham nay cling c6 thé bao gobm mot hodc nhiéu chat dém, chat on dinh, chét
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hoat dong bé mit, chat thAm u6t, ta duoc tron, chat nhi hoa, chét tao huyén phu, chét
bao quan, chat chéng oxy hoa, chat lam duc, ta duoc chay, chit hd tro gia cong, chét
mau, chét 1am ngot, chét lam thom, huong liéu, chat pha lodng va cac chat phu gia khac
da biét dé 1am cho thube ¢6 hinh thire dep mét (nghia 13, hop chat theo sang ché hoic

duoc phdm chira n6) hodc dé hd trg qua trinh san xuét duoc phdm nay (nghia 1a, thudc).

Liéu lugng ma cac hop chét theo séng ché c6 thé duoc st dung c6 thé thay dbi
trong gidi han pham vi rdng va tAt nhién s& duoc diéu chinh phit hop véi cac yéu cau cu
thé trong tirng trudong hop cu thé. Noi chung, trong trudng hop st dung hop chat c6 cong
thae (I) chung qua duong tinh mach voi lidu hang ngay ndm trong khoang tir 1 dén 1000

mg mot nguoi la phu hgp, médc du gisi han trén cling ¢o6 thé vuot quéa khi cin thiét.

Vi du vé dang liéu ding qua duong tinh mach thich hop la dung dich nuGe vo
tring chtra hop chét theo sang ché véi lugng nim trong khoang tir khoang 1 mg dén
khoang 500 mg. Dung dich nudc vo trung dé str dung qua dudng tinh mach nay cé thé
thu duoc vi du bang cach hoa tan hop chét theo sang ché véi lugng nam trong khoang
tir 1 mg dén khoang 500 mg trong nudce (vi du khoang 50 mL) va diéu chinh d6 pH nim
trong khoang tir 4 dén 8, tot hon la trong khoéng 7 bang cach thém dung dich nuéc natri
hydroxit. Quy trinh nay dugc hoan thanh bang cach tiét tring cudi ciing bang cac phuong

phap da biét trong linh vuc nay.

Vi du vé ché phdm sol khi c6 thé dugc diéu ché bang cach hoa tan hop chit theo
sang ché, vi du véi luong nim trong khoang tir 10 dén 100 mg, trong dung dich dém
thich hop, vi du, dung dich dém phosphat, bd sung chit diéu chinh d6 trwong, vi du,
mudi nhu natri clorua, néu mudn. Dung dich nay co thé duoc loc, vi du, béng cach su
dung mang loc 0,2 pm, dé loai b6 tap chat va chat gay 6 nhiém.

Céch str dung

Céac hop chét c6 cong thuc (I) va mubi dugc dung ctia ching c6 cac déc tinh dugce
1y c6 gié tri cho viéc diéu tri hodc ngan nglra nhiém tring va cac bénh phét sinh, cu thé
1a nhiém trang huyét, viém phoi, viém mang nio, nhiém trung duong tiét niéu, va nhiém
tring vét thuong, gay ra boi mam bénh, cu thé 1a boi vi khudn, cu thé hon 1a béi loai

Acinetobacter, cu thé hon nita la bdi Acinetobacter baumannii.
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Céc hop chét co cong thire (1) va mudi duge dung ciia chung biéu hién hoat tinh
nhu khang sinh, cu thé 1a khang sinh khang loai Acinetobacter, cu thé hon 1a khang sinh
khang Acinetobacter baumannii, cu thé hon 1a khang sinh dac hiéu mam bénh khéng

Acinetobacter baumannii.

Céc hop chat c6 cong thue (1) va mubi duge dung ctia chung cé thé dugc sir dung
lam khéng sinh, ttc 12 thanh phan duoc khang khuan thich hop trong viéc diéu tri va
ngan ngira nhiém khuan, cu thé 1a trong viéc diéu tri va ngan ngira nhiém khudn gay ra
bdi loai Acinetobacter, cu thé hon 1a trong viée diéu tri va ngan ngira nhiém khuan gay

ra boi Acinetobacter baumannii.

Céc hop chét theo sang ché ¢ thé duoc st dung, mot minh hodc két hop véi cac
duoc chét khac, dé diéu tri hodc ngan ngira nhiém triung va céc bénh lién quan, cu thé 1a
nhiém trung huyét, viém phdi, viém mang ndo, nhiém trung duong tiét niéu, va nhiém
tring vét thuong, gdy ra boi mam bénh, cu thé 1a boi vi khudn, cy thé hon 14 gay ra boi

loai Acinetobacter, cu thé hon nita 1a bdi Acinetobacter baumannii.

Mot khia canh khéac cia sang ché lién quan dén duogc phém chua cac hop chit ¢6
cong thire (I) nhu dugce xac dinh & trén hodc mudi duoc dung cua chung nhu dugc xac

dinh & trén va mot hodc nhiéu ta dugc dugc dung.

Khia canh khéc cta sang ché lién quan dén duge pham chira cac hop chét cé cong
thtre (1) hoac mudi dugc dung cua chung nhu dugc xac dinh & trén va mot hoac nhiéu ta
duoc duge dung dé diéu trj hoac ngin ngira nhiém trung va cac bénh lién quan, cu thé
1a nhidm trung huyét, viém phdi, viém mang ndo, nhiém trung duong tiét niéu, va nhiém
tring vét thuong, gdy ra boi mam bénh, cu thé 1a bai vi khuén, cu thé hon la gdy ra boi

loai Acinetobacter, cu thé hon nita la boi Acinetobacter baumannii.

Khia canh khéc cta sang ché lién quan dén cac hop chét c6 cong thirc (I) hodc
mubi duogc dung cta chung nhu dugce xac dinh ¢ trén dé su dung lam céc chét c6 hoat
tinh tri liéu, dac biét la dé st dung lam chét c6 hoat tinh tri liéu dé diéu tri hodc ngéan
ngua nhiém trung va céc bénh lién quan, cu thé 14 nhiém trung huyét, viém phé)i, viém
mang ndo, nhiém triung duong tiét nidu, va nhiém tring vét thuong, gdy ra boi mam
bénh, cu thé 1a béi vi khuan, cu thé hon la gdy ra bdi loai Acinetobacter, cu thé hon nira

1a boi Acinetobacter baumannii.
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Khia canh khac cta sang ché lién quan dén cac hop chat ¢ cong thic (I) hodc
mubi duogc dung cda chung nhu dugc xac dinh ¢ trén dé str dung trong viéc diéu tri hodic
ngan ngira nhiém tring va cac bénh lién quan, cu thé 1a nhiém trung huyét, viém phdi,
viém mang ndo, nhiém triung duong tiét nidu, va nhiém tring vét thuong, gay ra boi
mAm bénh, cu thé 1a boi vi khudn, cu thé hon la gdy ra boi loai Acinetobacter, cu thé

hon ntra la bdi Acinetobacter baumannii.

Khia canh khac cta sang ché lién quan dén phuong phap diéu tri hodc ngan ngira
nhiém tring va cac bénh lién quan, cu thé 1a nhiém trung huyét, viém phdi, viém mang
ndo, nhiém trung duong tiét niéu, va nhiém tring vét thwong, giy ra béi mam bénh, cu
thé 12 bai vi khudn, cu thé hon 1a gay ra boi loai Acinetobacter, cu thé hon nita 1a béi
Acinetobacter baumannii, phuong phap nay bao gom budc cho ddi tuong str dung céc

hop chét ¢6 cong thire (I) hodc mudi duoc dung cta chung nhu duoc xac dinh & trén.

Khia canh khéc cta sang ché lién quan dén viéc sit dung cac hop chat c6 cong
thire (I) hodc mudi duogc dung cta chung nhu dugc xac dinh & trén dé diéu tri hoac ngan
ngira nhiém trung va cac bénh lién quan, cu thé 1a nhiém tring huyét, viém phdi, viém
mang ndo, nhiém trung duong tiét nidu, va nhidm tring vét thuong, gay ra béi mam
bénh, cu thé 1a boi vi khuén, cu thé hon 1a gy ra boi loai Acinetobacter, cu thé hon nita

la bdi Acinetobacter baumannii.

Khia canh khéc ctia sang ché lién quan dén viéc sir dung cac hop chat c6 cong
thire (I) hodc mubi duoc dung cta ching nhu dugc xé4c dinh ¢ trén cho viéc bao ché
thudc dé diéu tri hoac ngin nglra nhiém trung va céc bénh lién quan, cu thé 1a nhiém
trung huyét, viem phéi, viém mang nao, nhiém trung dudng tiét niéu, va nhiém trung
vét thuong, gy ra bdi mam bénh, cu thé 1a bai vi khuén, cu thé hon la gdy ra boi loai
Acinetobacter, cu thé hon nita 12 bai Acinetobacter baumannii. Céc thude nay chira cac

hop chat c6 cong thic (1) hodc mudi duge dung ctia chiing nhu duoc xac dinh & trén.

Theo mot phuong an, sang ché dé xuét hop chét c6 cong thire (I) nhu duge mo ta
¢ day, hoac mubi duoc dung cua no, dé sur dung trong viéc diéu tri cac nhiém trung va
cac bénh lién quan gdy ra boi vi khuan Gram am.

Theo mét phuong an, sang ché dé xuét hop chat c¢6 cong thirc (I) nhur dugc mo ta
¢ day, hoac mubi duoc dung cia no, dé sur dung trong viéc diéu tri cac nhiém trung va
céc bénh lién quan gdy ra béi mam bénh ‘ESKAPE’ (Enterococcus faecium,
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Staphylococcus — aureus,  Klebsiella  pneumoniae,  Acinetobacter  baumannii,

Pseudomonas aeruginosa va loai Enterobacter & E. coli) hodc két hop cua chung.

Theo mot phuong an, sang ché dé xuat hop chat cé cong thirc (I) nhu duge md ta
& day, hodc mudi duoc dung cua nd, dé str dung trong viée diéu tri nhiém tring bénh
vién.

Theo mdt phuong an, sang ché de xuat hop chat co cong thuc (I) nhu duge mo ta
& day, hodc mudi dugc dung cua nd, dé st dung trong viéc diéu tri cac nhiém tring va

c4c bénh gay ra béi vi khuén da khang thuée (MDR), cu thé 1a boi MDR A. baumanniii.

Theo mot phuong 4n, sang ché dé xuat hop chat co cong thire (I) nhu duge mo ta
& ddy, hodc mudi duoc dung cta chung, dé s dung trong viéc didu tri cac nhiém tring
va cac bénh lién quan gy ra boi vi khuén khang Carbapenem, cu thé 1a 4. baumannii
khang Carbapenem.
Vi du thue hién sang ché

Séang ché s& duoc hiéu day du hon bang cach tham khao céc vi du duéi day. Tuy
nhién, chung khong nén duoc hiéu 1a lam giéi han pham vi clia sang ché.

T4t ca vi du va chét trung gian dugc didu ché dudi ap suat nito néu khong co quy
dinh khac.
Céac chit viét tit duoc st dung

aq. =nudc; CAS-RN = Sé dang ky Dich vu tom tit hoa chat; HPLC = sac ky long
hiéu nang cao; MPLC = séc ky léng ap sudt trung binh; MS = quang phd khdi; sat. =
bao hoa.
Vidu I

Axit 4-[(118,148S,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl] benzoic
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Ny
sgo

tert-Butyl 3-(((7S,10S,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-
7-(3-((tert-butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8.9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
pl[1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat (chét
trung gian 1; 2,15 g, 1,97 mmol), axit 4-(tert-butoxycarbonyl)phenylboronic (CAS-RN
850568-54-6; 675 mg, 2,95 mmol) va natri cacbonat (521 mg, 4,91 mmol) dugc hoa tan
trong dioxan / nudc 6:1 (22 mL). Hon hop phén tng dugc phun khi agon trong 2 phut
trong khi chay siéu am binh trong bé siéu am. Sau do tetrakis(triphenylphosphin)—
paladi(0) (459 mg, 393 umol) dugc thém vao, tiép tuc loai khi trong 2 phut, sau d6 éng
duoc dong lai va gia nhiét & nhiét do 120°C dudi buc xa vi soéng trong 30 phut. Sau khi
lam nguoi, hdn hop phan tng dugc phén tach thanh etyl axetat va 1 M dung dich aqg.
natri cacbonat. Cac 16p hitu co két hop duoc rira bang nudc mudi, lam kho qua magie
sulfat, loc va lam bay hoi dé tao ra san phém tho (1,95 g, bot mau cam nhat). Véat liéu
duoc tinh ché bang MPLC st dung pha dao RediSep Rf Gold® C18 (¢t 100 g, c& hat
20—40 uM) lam pha tinh va gradien tir nudc (+axit trifloaxetic 0,05%) dén axetonitril
lam chét rtra giai. Sau khi lam dong kho, thu dugc 2,21 g san pham mau vang nhat. Vat
liéu nay dugc hoa tan trong diclometan (22 mL) va duoc xtr ly ¢ nhiét do phong béng
axit trifloaxetic (22 mL, 295 mmol), sau d6 sau 90 phut hdn hop phan tng dugce lam bay
hoi trong chan khong. Phan du dugc hoa tan trong nuge (22 mL), khudy & nhiét do
phong trong 2 gid, sau do dugc lam dong kho. Can duoc hoa tan trong nudc/axetonitril
10:1 va duoc tinh ché bang HPLC diéu ché st dung cot pha dao C18 (Phenomenex
Gemini-NX 5u 110A, 100 x 30 mm), va gradien tir nudc (+axit trifloaxetic 0,05%) dén
axetonitril lam chét rira giai. Lam dong kho céc phan tinh khiét tao ra hop chat néu trong
tieu d& 1a mudi tetrakis(trifloaxetat) (1,65 g, 67%). Bot dong kho tring, MS: 791,7
[M+H]".
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Vidu?2

Axit  4-[(11S,145,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-

metylsulfonyl-benzoic

H2N

H,N og—(
o 9

‘S/

Hop chét néu trong tiéu dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido|[3,2-
pl[1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat va axit
4-(tert-butoxycarbonyl)phenylboronic lan lugt bang tert-butyl 3-(((7S,10S,13S)-17-
brom-10-(4-((tert-butoxycarbonyl)amino)-butyl)-7-(3-((tert-butoxycarbonyl)amino)—
propyl)-20-clo-12-metyl-8,11,14-trioxo-5,6,7,8,9,10,11,12,13,14,15,16-
dodecahydrobenzo[b]-pyrido[3,2-p][1,5,8,11,14]thiatetra—azaxycloheptadexin-13-
yDmetyl)-1H-idol-1-carboxylat [CAS-RN  2097294-18-1] va tert-butyl  2-
(metylsulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat (chét trung gian
6). Bot dong kho trang, MS: 903,3 [M+H]".

Céc vi du sau duoc tao ra tuong tu nhu vi du 2, thay tert-butyl 2-(metylsulfonyl)-
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat bé‘mg thubc thtr Bo thich hop:
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Sb Tén hoa hoc Thubc thir Bo MS,
m/z
2.01 | Axit 5-[(118S,148,17S)-14-(4- Axit [2-[(2- 8635,3
aminobutyl)-11-(3-aminopropyl)-25-clo- | metylpropan-2- [M+H]*
17-(1H-indol-3-ylmetyl)-16-metyl- yl)oxycarbonyl]—-

12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-
1(25),3(8).,4,6,21,23-hexaen-22-
yl]pyrazolo[1,5-a]pyridin-2-carboxylic

NH HN
A NN OH
I\ S X 0
N
Z" ¢l

pyrazolo[1,5-a]pyridin-
5-yl]boronic (chét
trung gian §)
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2.02 | Axit 5-[(11S,14S,17S)-14-(4- tert-butyl 5-(4.4,5,5- 826,3
aminobutyl)-11-(3-aminopropyl)-25-clo- | tetrametyl-1,3,2- [M+H]*
17-(1H-indol-3-ylmetyl)-16-metyl- dioxaborolan-2-
12,15,18-trioxo-2-thia-4,10,13,16,19- yl)picolinat [CAS-RN
pentazatrixyclo[19.4.0.03,8|pentacosa- 1354356-24-3]
1(25),3,5,7,21,23-hexaen-22-yl]pyridin-
2-carboxylic

NH,
2 i / NH
HZN/\/\')Lu T o)
HN NH
/ S]é—@i’
~ lNC| =N OH

2.03 | Axit 2-[4-[(11S,14S8,17S)-14-(4- Axit (1-(2-(tert- 856,3
aminobutyl)-11-(3-aminopropyl)-25-clo- | butoxy)-2-oxoetyl)-2- | [M+H]"
17-(1H-indol-3-ylmetyl)-16-metyl- oxo-1,2-
12,15,18-trioxo-2-thia-4,10,13,16,19- dihydropyridin-4-
pentazatrixyclo[19.4.0.03,8]pentacosa- yl)boronic (chat trung
1(21),3,5,7,22,24-hexaen-22-yl]-2-oxo-1- | gian 7)
pyridyljaxetic

NH,
2 i / NH
P
HN NH
N\ ° TN
Vidu3

Axit 4-[(118,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-

pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3(8).4,6,22,24-hexaen-22-yl]-2-hydroxy-

benzoic

NH,

HZN/\/W)j\
H

0
NH
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Buéc 1: tert-Butyl 3-(((7S,10S,135)-10-(4-((tert-butoxycarbonyl)amino)butyl)-
7-(3-((tert-butoxycarbonyl)amino)propyl)-20-clo-17-(3-hydroxy-4-
(metoxycarbonyl)phenyl)-12-metyl-8,11,14-triox0-5,6,7,8,9,10,11,12,13,14,15,16-
dodecahydrobenzo[b]pyrido[3,2-p][1,5,8,11,14]thiatetraazaxycloheptadexin-13-
yl)metyl)-1H-idol-1-carboxylat

tert-Butyl 3-(((7S,10S,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-
7-(3-((tert-butoxycarbonyl)amino)propyl)-20-clo-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
pl[1,5,8,11,14]thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat (CAS-
RN 2097294-18-1; 250 mg, 0,23 mmol) dugc hoa tan trong 1,4-dioxan (6 mL) va nudc
(1 mL), sau d6 metyl 2-hydroxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat
(CAS-RN 1073371-99—9; 256 mg, 922 umol) va kali cacbonat (95 mg, 0,69 mmol) dugc
thém vao. Hon hop phéan tng duge phun khi agon trong 2 phut trong khi chay si€u &m
binh trong bé siéu am. Sau d6 1,1'-bis(diphenylphosphino)feroxen diclopaladi(Il) (51,3
mg, 69,2 umol) dugc thém vao, va tiép tuc loai khi trong 2 phut nira. Ong sau d6 duoc
dong kin va gia nhiét & nhiét do 100°C dudi buc xa vi séng trong 90 phut, sau do hdn
hop phan tng duge phén tach thanh nude va etyl axetat. Lop hitu co dugc 1am kho qua
magie sulfat, loc, va lam bay hoi. San pham tho dugce tinh ché bang sic ky (silica gel;
heptan—(etyl axetat/metanol 9:1) gradien) dé tao ra hop chat néu trong tiéu dé (160 mg,
60%) 1a chat rin tring.

Buéc 2: Axit  4-((7S,10S,13S)-13-((1H-Indol-3-yl)metyl)-10-(4-((tert-
butoxycarbonyl)amino)butyl)-7-(3-((tert-butoxycarbonyl)amino)propyl)-20-clo-12-
metyl-8,11,14-triox0-5,6,7,8,9,10,11,12,13.14,15,1 6-dodecahydrobenzo[b]pyrido[3,2-
p][1,5,8,11,14]thiatetraazaxycloheptadexin-17-yl)-2-hydroxybenzoic

Thém dung dich natri hydroxit (80 mg, 2,0 mmol) trong nudc (1 mL) vao dung
dich tert-butyl 3-(((7S,108,13S)-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-20-clo-17-(3-hydroxy-4-(metoxycarbonyl)phenyl)-12-
mety1-8,11,14-trioxo-5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
pl[1,5.8,11,14]thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat (160mg,
138 umol) trong tetrahydrofuran (1 mL). Hoén hop phan tng dugc phun bang agon va

duoc dong kin, sau d6 gia nhiét ¢ nhiét do 50°C trong 16 gio, sau do axit hoa t&i do pH
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3 bang cach thém 1 M dung dich aq. axit clohydric. Hon hop phan g dugc chiét bang
etyl axetat, 16p hitu co duge lam kho qua natri sulfat, loc, va co dac. Séc ky (silica gel;
gradien heptan—(etyl axetat/metanol 9:1)) tao ra hop chat néu trong tiéu dé (30 mg, 21%)

la chét ran tring.

Bude 3: Axit 4-[(118S,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-25-clo-
17-(1H-ind01-3-ylmety1)—16-mety1-12,15,18—trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa—1(21),3(8),4,6,22,24-hexaen-22-yl]-2—hydr0xy-

benzoic

Hén  hop axit  4-((7S,108,13S)-13-((1H-indol-3-yl)metyl)-10-(4-((tert-
butoxycarbonyl)amino)butyl)-7-(3 -((tert-butoxycarbonyl)amino)propyl)-20-clo-12-
metyl-8,11,14-triox0-5,6,7.8,9,10,11,12,13,14,1 5,16-dodecahydrobenzo[b]pyrido[3,2-
pl[1,5,8,11,14]thiatetraazaxycloheptadexin-17-yl)-2-hydroxyaxit benzoic (30 mg, 28,8
umol), dung dich aq. axit clohydric 37% (500 pL) va tetrahydrofuran (500 ul) dugce
khudy & nhiét do phong trong 2 h, sau d6 pha lodng v6i nude (20 mL) va duge phun
bing nito dé loai hau hét tetrahydrofuran. Lam dong kho tao ra hop chét néu trong tiéu

d& (23 mg, 96%). Bot dong kho trang, MS: 841,3 [M+H]".
Vidu4
Axit  4-[(118S,14S,17S)-14-(4-Amino-3,3-diflo-butyl)-11-(3-aminopropyl)-25-

clo-17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3 ,5,7,22,24-hexaen-22-yl] benzoic

ﬁff@
foiz

Hop chét néu trong tiéu dé duoc tao ra twong tw nhu vi du 1, thay tert-butyl 3-
(((78,108,138)-17-brom-10-(4—((tert—butoxycarbonyl)amino)butyl)-7-(3-((tert—
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][l]thia[5,8,11,14]tetraazaxycloheptadexin—13-yl)mety1)—1H-idol-1-carb0xy1at bang
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tert-butyl 3-(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)-3,3-
diflobutyl)-7-(3-((tert-butoxycarbonyl)amino)propyl)-20-clo-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1,5,8,11,14]thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol- 1-carboxylat (chét
trung gian 1.09). Bot dong kho tring, MS: 861,4 [M+H]".

Vidu5

Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-amino-3-oxo-propyl)-25-clo-
17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl] benzoic

*wff@
ey

Hop chat néu trong ti€u dé duogc tao ra tuong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl 3-{[(11S,148,17S)-22-brom-14-(4-{[(tert-butoxy)carbonylJamino} butyl)-25-
clo-16-metyl-12,15,18-trioxo-11-{2-[(triphenylmetyl)carbamoyl]etyl }-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.0.0"{3,8} Jpentacosa-1(25),3(8),4,6,21,23-hexaen-
17-ylJmetyl}-1H-idol-1-carboxylat (chat trung gian 1.05). Bot dong kho trang, MS:
839.,6 [M+H]".

Vidu 6

Axit  4-[(11S,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-16-metyl-17-
[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5.7,21,23-hexaen-22-yl] benzoic
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NH,
NH, _
u | / NH
N —

a9 ’

. H OH

Hop chét néu trong ti€u dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S.,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl 3-{[(118,14S,17S)-22-brom-14-(4-{[(tert-butoxy)carbonylJamino} butyl)-11-
(3-{[(tert-butoxy)carbonyl]amino} propyl)-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.O.OA{3,8}]pentacosa-1(21),3,5,7,22,24—hexaen-
17-yllmetyl}-2-metyl-1H-idol-1-carboxylat (chét trung gian 1.12). Bot dong kho trang,
MS: 805,5 [M+H]".

Vidu7

Axit 4-[(118,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-25-clo-16-
metyl-17-[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5,7,21,23-hexaen-22-yl] benzoic

NH,
0 | /> NH
N N =
HzN/\/\HLH o) (o]
HN NH 0

Y

Hop chat néu trong tiéu dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
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tert-butyl 3-{[(11S,14S,175)-22-brom-14-(4-{[(tert-butoxy)carbonyl]amino}butyl)-11-
(3-{[(tert-butoxy)carbonyl]amino} propyl)-25-clo-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.O.OA{358}]pentacosa—1(21),3,5,7,22ﬁ24-hexaen-
17-ylJmetyl}-2-metyl-1H-idol-1-carboxylat (chat trung gian 1.11). Bot dong kho tring,
MS: 839,6 [M+H]".

Vidu7.01

Axit  2-[4-[(118S,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-25-clo-16-
metyl-17-[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-oxo-1-
pyridyl]axetic

NH,

H,N
HN

N

H o

NH
—

S N OH

6* IS/COJ
0

xNg

Hop chit néu trong ti€u dé duoc tao ra twong tu nhu vi du 7, thay axit 4-(tert-
butoxycarbonyl)phenylboronic bang axit (1-(2-(tert-butoxy)-2-oxoetyl)-2-oxo-1,2-
dihydropyridin-4-yl)boronic (chat trung gian 7). Bot dong kho tring, MS: 870,7 [M+H]".

Vidu8

Axit 4-[(11S,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl] benzoic

@{9
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Hop chét néu trong tiéu dé duogc tao ra twong tw nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido|[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl 3-{[(118,148,17S)-22-brom-14-(4-{[(tert-butoxy)carbonyl]Jamino} butyl)-11-
(3-{[(tert-butoxy)carbonyl]amino}propyl)-25-clo-16-metyl-12.15,18-trioxo-2-thia-
4,7,10,13,16,19-hexaazatrixyclo[19.4.0.0"{3,8 } Jpentacosa-1(21),3,5,7,22,24-hexaen-
17-yl]metyl}-1H-idol-1-carboxylat (chat trung gian 1.01). Bot dong kho tring, MS:
826,3 [M+H]".

Céc vi du sau dugc tao ra twong tu nhu vi du 8, thay axit 4-(tert-

butoxycarbonyl)phenylboronic bang thube thir Bo thich hop:

SO Tén hoa hoc Thuée thit Bo MS,
m/z
8.01 | Axit 2-clo-4-[rac-(11S,14S,17S)-14-(4- | Axit 4-borono-2- 860.2
aminobutyl)-11-(3-aminopropyl)-25-clo- | clobenzoic [CAS-RN [M+H]
17-(1H-indol-3-ylmetyl)-16-metyl- 136496-72-5] *

12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-
1(21),3,5,7,22 24-hexaen-22—y 1] benzoic

OH

\\/Cl
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.02 | Axit 4-[(118S,148,175)-14-(4- tert-butyl 2-flo-4- 8443
aminobutyl)-11-(3-aminopropyl)-25-clo- | (4,4,5,5-tetrametyl- [M+H]
17-(1H-indol-3-ylmetyl)-16-metyl- 1,3,2-dioxaborolan-2-
12,15,18-trioxo-2-thia-4,7,10,13,16,19- yl)benzoat [CAS-RN
hexazatrixyclo[19.4.0.03,8|pentacosa- 1351501-00-2]

1(21),3,5,7,22,24-hexaen-22-yl]-2-flo-

benzoic

o c.

8.03 | Axit 2-metoxy-4-[rac-(11S,14S,17S)-14- | tert-butyl 2-metoxy-4- | 856,3

(4-aminobutyl)-11-(3-aminopropyl)-25- (4,4,5,5-tetrametyl- [M+H]
clo-17-(1H-indol-3-ylmetyl)-16-metyl- 1.3,2-dioxaborolan-2-
12,15,18-trioxo-2-thia-4,7,10,13.16.19- yl)benzoat (chét trung
hexazatrixyclo[19.4.0.03,8 |pentacosa- gian 6.01)

1(25),3(8),4,6,21,23-hexaen-22-yl]

benzoic

\ OH
\\\/N C'

Vidu9

Axit  4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-flo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,1 6,19-
pentazatrixyclo[19.4.0.03.8]pentacosa-1(25),3(8),4,6,21,23 -hexaen-22-yl]benzoic
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H,N

o {9
&Nn

Hop chit néu trong tiéu dé duoc tao ra tuong tu nhu vi du 1, thay tert-butyl 3-
(((78,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5.8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl ~ 3-(((7S,108S,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-
((tert-butoxycarbonyl)amino)propyl)-20-flo-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1,5,8,11,14]thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat (chét
trung gian 1.02). Bot dong kho trang, MS: 809,4 [M+H]".

Céc vi du sau dugc tao ra twong tu nhu vi du 2, thay axit 4-(tert-

butoxycarbonyl)phenylboronic bang thude thir Bo thich hop:
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So Tén hda hoc Thudc thtr Bo MS,
m/z
9.01 | Axit 2-[4-[(11S,145,175)-14-(4- | Axit (1-(2-(tert- | 840,6
Aminobutyl)-11-(3-aminopropyl)-25-flo- | butoxy)-2-oxoetyl)-2- | [M+H]
17-(1H-indol-3-ylmetyl)-16-metyl- oxo-1,2-
12,15,18-trioxo-2-thia-4,10,13,16,19- dihydropyridin-4-
pentazatrixyclo[19.4.0.03,8]pentacosa- yl)boronic (chat trung
1(25),3(8),4,6,21,23-hexaen-22-yl]-2-oxo- | gian 7)
1- pyrldyl Jaxetic
= ’}I,OH
\ ,N F
9.02 | Axit (E)-3-[4-[(11S,14S,17S)-14-(4- | Axit (E)-(1-(3-(tert- | 852,3
Aminobutyl)-11-(3-aminopropyl)-25-flo- | butoxy)-3-oxoprop-1- | [M+H]
17-(1H-indol-3-ylmetyl)-16-metyl- en-1-yl)-2-oxo-1,2-
12,15,18-trioxo-2-thia-4,10,13,16,19- dihydropyridin-4-
pentazatrixyclo[19.4.0.03,8]pentacosa- yl)boronic (chat trung
1(25),3(8),4,6,21,23-hexaen-22-yl]-2-oxo- | gian 9)
1-pyridyl]prop-2-enoic
é—(o _
HZN\_\_}i” /N 0\ NH
NH HN
- onY
O A OH

Vidu 10

Axit 4-[(118,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16,25-dimetyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25).3(8),4,6,21 ,23-hexaen-22-yl]benzoic
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:

H,N
O —

H,N o)

N \_NH

H o/ o

NH HN
s o

S avent
NN

Hop chét néu trong tiéu dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,138)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl ~ 3-(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-
((tert-butoxycarbonyl)amino)propyl)-12,20-dimetyl-8,11, 14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido|3,2-
p][1,5,8.11,14]thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat (chét
trung gian 1.06). Bot dong kho trang, MS: 805,4 [M+H]".

Vidu 10.01

Axit 2-[4-[(118,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-17-(1H-

indol-3-ylmetyl)-16,25-dimetyl-12,15,18-trioxo-2-thia-4,10,13,16,19-

pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23 -hexaen-22-yl]-2-oxo0-1-
pyridyl]axetic

Hop chét néu trong tiéu dé duoc tao ra twong tu nhu vi du 10, thay axit 4-(tert-
butoxycarbonyl)phenylboronic bang axit (1-(2-(tert-butoxy)-2-oxoetyl)-2-oxo-1,2-
dihydropyridin-4-yl)boronic (chat trung gian 7). Bot dong kho trang, MS: 836,4 [M+H]".
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Vidull

Axit 4-[(118,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-25-metoxy-16-metyl-12.15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21.23-hexaen-22-yl|benzoic

H,N
O —
H,N 0 E_(
N N N\_NH

Hop chat néu trong ti€u dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl 3-{[(118,14S,17S)-22-brom-14-(4-{[(tert-butoxy)carbonyl]amino} butyl)-11-
(3-{[(tert-butoxy)carbonyl]amino} propyl)-25-metoxy-16-metyl-12,15,18-trioxo-2-
thia-4,10,13,16,19-pentaazatrixyclo[19.4.0.0"{3,8} Jpentacosa-1(21),3,5,7,22,24-
hexaen-17-yl]metyl }-1H-idol-1-carboxylat (chét trung gian 1.10). Bot dong kho tring,
MS: 821,6 [M+H]".

Vidu 12

Axit 4-[(118,14S,17S)-11,14-bis(3-Aminopropyl)-25-clo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10.13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21).3,5,7,22,24-hexaen-22-yl]benzoic

%9
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Hop chat néu trong tiéu dé duoc tao ra tuong tu nhuvi du 1, thay tert-butyl 3-
(((7S,108,138)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-p][1]thia[5,8,11,14]
tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang tert-butyl  3-
{[(118,148,178)-22-brom-11,14-bis(3-{[(tert-butoxy)carbonyl]amino} propyl)-25-clo-
16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentaazatrixyclo[ 19.4.0.07{3,8 }]
pentacosa-1(21),3,5,7,22,24-hexaen-17-ylmetyl}-1H-idol-1-carboxylat (chit trung
gian 1.03). Bot dong kho trang, MS: 811,3 [M+H]".

Vidu 13

Axit  4-[(11S,148,17S)-14-(2-Aminoetyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8 |pentacosa-1(25).3(8).4,6,21,23-hexaen-22-yl]benzoic

“«:9

Hop chit néu trong tiéu dé duoc tao ra tuong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-p][1]thia[5,8,11,14]
tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang tert-butyl = 3-
{[(118,148,17S)-22-brom-14-(2-{[(tert-butoxy)carbonyl]Jamino}etyl)-11-(3-{[(tert-
butoxy)carbonyl]amino } propyl)-25-clo-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.0.0"{3,8} Jpentacosa-1(21),3,5,7,22,24-hexaen-
17-yllmetyl}-1H-idol-1-carboxylat (chat trung gian 1.13). Bot dong kho trang, MS:
797,5 [M+H]".
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Vidu 14

Axit 4-[(118,148,17S)-11,14-bis(3-Aminopropyl)-25-flo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentazatrixyclo[19.4.0.03,8]
pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic

NH,

Hop chét néu trong tiéu dé duoc tao ra twong tu v6i vi du 1, thay thé tert-butyl 3-
(((7S.108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
pl[1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl 3-{[(118,148,17S)-22-brom-11,14-bis(3-{[(tert-butoxy)carbonylJamino}
propyl)-25-flo-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16, 19-pentaazatrixyclo
[19.4.0.07{3.8}]pentacosa-1(21),3,5,7.22,24-hexaen-17-ylJmetyl}-1H-idol-1-
carboxylat (cht trung gian 1.04). Bot dong kho trang, MS: 795,3 [M+H]".

Vidu 14.01

Axit 5-[(118,148,17S)-11,14-bis(3-Aminopropyl)-25-flo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,1 9-pentazatrixyclo[19.4.0.03,8]
pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]pyridin-2-carboxylic

NH,
O _—
H,N 0 ;—{
N N N\_NH
H / 0
NH HN
S N 2
A\
= / OH
\_ N F =

Hop chat néu trong tiéu dé duoc tao ra tuong tu nhu vi du 14, thay axit 4-(tert-

butoxycarbonyl)phenylboronic bing tert-butyl 5-(4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan-2-yl)picolinat [CAS-RN 1354356-24-3]. Bot dong kho trang, MS: 796,6
[M+H]".

Vidu 15

Axit  4-[(118,148,17S)-14-(4-Aminobutyl)-11-(2-aminoetyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03.8]pentacosa-1(25),3(8),4,6,21.23 -hexaen-22-yl]benzoic

ke
a«.w

Hop chat néu trong tiéu dé duoc tao ra tuong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3 -((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)- [H-idol-1-carboxylat  bang
tert-butyl 3-{[(11S,148,17S)-22-brom-14-(4- {[(tert-butoxy)carbonyl]Jamino} butyl)-11-
(2-{[(tert-butoxy)carbonyljamino}etyl)-25-clo-16-metyl-12,15,1 8-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.O.OA{3,8}]pentacosa-1(21),3,5,7,22,24—hexaen-
17-ylJmetyl}-1H-idol-1-carboxylat (chat trung gian 1.07). Bot dong kho tring, MS:
811.,4 [M+H]".

Vidu 16

Axit  4-[(118,148.17S)-11-(2-Aminoetyl)-14-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,1 9-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21 ,23-hexaen-22-yl]benzoic
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%9

Hop chat néu trong tiéu dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
tert-butyl 3-{[(11S,148,17S)-22-brom-11-(2-{[(tert-butoxy)carbonyl]amino}etyl)-14-
(3-{[(tert-butoxy)carbonyl]amino} propyl)-25-clo-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[ 19.4.0.0"{3,8} Jpentacosa-1(21),3,5,7,22,24-hexaen-
17-ylJmetyl}-1H-idol-1-carboxylat (chit trung gian 1.08). Bot dong kho trang, MS:
797,6 [M+H]".

Vidu 17

Axit 4-[(118,14S,17S)-11,14-bis(3-Aminopropyl)-17-(1H-indol-3-ylmetyl)-16-
metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentazatrixyclo[ 1 9.4.0.03,8]pentacosa-
1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic

NH,
O —_—
H,N o) ;—/{
AR N\ NH
H / o
NH HN

s 0

Hop chit néu trong tiéu dé duoc tao ra twong tu nhu vi du 1, thay tert-butyl 3-
(((7S,108,135)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat bang
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tert-butyl 3-{[(118,148,17S)-22-brom-11,14-bis(3-{[(tert-
butoxy)carbonyl]amino} propyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentaazatrixyclo[19.4.0.0"{3,8} |pentacosa-1(21),3,5,7,22,24-hexaen-1 7-yl]metyl}-

1 H-idol-1-carboxylat (chat trung gian 1.14). Bot dong kho tring, MS: 777,4 [M+H]".
Vidu 18

Axit 4-[(118,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19,24-
hexazatrixyclo[19.4.0.03,8 pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl]benzoic

i 8
SRadeat

Hop chat néu trong tiéu dé duoc tao ra tuong tu nhu vi du 1, thay tert-butyl 3-
(((78,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-7-(3-((tert-
butoxycarbonyl)amino)propyl)-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1]thia[5,8,11,14]tetraazaxycloheptadexin-13-yl)metyl)- 1H-idol-1-carboxylat bang
tert-butyl 3-{[(118,14S,17S)-22-brom-14-(4-{[(tert-butoxy)carbonylJamino} butyl)-11-
(3-{[(tert-butoxy)carbonyl]amino}propyl)-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19,24-hexaazatrixyclo[19.4.O.OA{3,8}]pentacosa-1(21),3,5,7,22,24-hexaen-
17-ylJmetyl}-1H-idol-1-carboxylat (chat trung gian 1.15). Bot dong kho tring, MS:
792,7 [M+H]".

Céc chat trung gian
Quy trinh chung dé tdng hop vong 16n peptit

1. Tong hop peptit pha rin
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Trinh tu tripeptit dugc tdng hop thi cong thong qua quy trinh tong hop pha rin
tién tién (h6éa hoc Fmoc) nhu duoc dan ching béng vi du: Kates and Albericio, Eds.,

“Solid Phase Synthesis: A practical guide”, Marcel Dekker, New York, Basel, 2000.

Nhu nhua 2-clo-tritylclorua trg ran (1,6 meq/g, 100-200 mat luéi) duge sir dung.
Nhua nay duoc nap bang axit amin thir nhét (0,6 duong luong) va diisopropyletylamin
(8 duong luong) trong diclometan kho qua dém & nhiét do phong. Sau khi rira nhiéu 1an
bang N,N-dimetylformamit va diclometan, nhom bao vé 9-florenylmetoxycarbonyl
duoc cit bo bang hon hop piperidin 50% trong diclometan/N,N-dimetylformamit (1:1)
trong N,N-dimetylformamit trong 30 phat ¢ nhiét do phong. Sau khi rua bang N,N-
dimetylformamit, diclometan va metanol, nhua dugc lam kho trong chén khong & nhiét

do6 phong qua dém. Qué trinh nap nhya dugc xdc dinh thong qua vi¢e tang khi luong.

Axit amin tht hai duge ghép cip voi 4 duong lugng 2-clo-1-metylpyridinium
iodua lam thudc thtr ghép cdp, 6 duong luong N,N-diisopropyletylamin trong
diclometan/N,N-dimetylformamit (1:1) qua dém ¢ nhiét d6 phong. Nhua dugc rira nhiéu
lan bang N,N-dimetylformamit va diclometan va ty 1¢ ghép cap duoc kiém soét bai budc

ct thir nghiém.

Nhom  9-florenylmetoxycarbonyl tur dipeptit dugc cit bang hdén hop
piperidin/diclometan/N,N-dimetylformamit (2:1:1) trong tdi da S phut, sau do ria bang
N,N-dimetylformamit va diclometan. Ty 1€ cit lai dugc kiém soat bang budc cat thu

nghiém.

Axit amin tht ba dugc ghép cip bang cach st dung 4 duong luong O-(7-
azabenzotriazol-1-y1)-N,N,N'.N'-tetrametyluronium-hexaflophosphat [am thubc thu
ghép cip va 6 duong lugng diisopropyletylamin. Céc cép hoan chinh dugc thuc hién &
nhiét do phong trong 2 dén 4 gio voi ty 18 ghép cap lai duge kiém soat boi bude cat thi

nghiém.

Nhom 9-florenylmetoxycarbonyl tur tripeptit dugc cit bang hdn hop piperidin
20% trong N,N-dimetylformamit trong 2 lan 15-20 phut & nhiét do phong, sau do rira

bang N,N-dimetylformamit va diclometan (budc cét thir nghiém).

2. Phan tmg amin hoa khu:
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Nhua véi tripeptit dugce rira bang diclometan, tether tuvong Gng dugc hoa tan trong
hdn hop 1-metyl-2-pyrolidon/trimetyl orthoformat/axit axetic (49,7/49,7/0,6) va dung
dich dugc thém vao nhua. Hon hop dugc lac & nhiét d6 phong trong 30 phut 1én tdi 3
gio, sau d6 10 duong lugng natri xyanobohydrua duge thém vao va hon hop phéan tng
duoc lic & nhiét do phong qua dém. Cubi cung, nhua dugc rua bé‘mg N,N-

dimetylformamit, diclometan, metanol/diclometan (1:1) va N,N-dimetylformamuit.

Nhom 9-florenylmetoxycarbonyl trén tether dugc cat bang hon hop piperidin
20% trong N,N-dimetylformamit trong 2 lan 15-20 phut & nhiét do phong, sau d6 rira

bang N,N-dimetylformamit va diclometan (budc cat thir nghiém).
3. Cit:

Dung dich hon hop cat hexafloisopropanol 20% trong diclometan dugc thém vao
nhua va hon hop duoc khuéy trong 2 h ¢ nhiét do phong. Nhua duoc loc ra va dung dich
dugce lam bay hoti dén kho. Can dugc hoa tan trong nudc/axetonitril va duge lam dong
kho.

4. Tao vong:

Hop chat mach thang tho thu duoc duge tao vong bang cach hoa tan bot trong
N,N-dimetylformamit. 1,2 duong lugng O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluronium-hexaflophosphat va 5 duong lugng diisopropyletylamin dugc thém
vao va hdn hgp phan ung khuéy ¢ nhiét do phong. Qua trinh phan tng duoc theo doi
bang HPLC. Sau khi hoan thanh, hdn hop phan tng dugce pha loang bang etyl axetat,
duoc raa béng nudc va nude mudi, lam kho qua magie sulfat, loc, va lam bay hoi. Phén
du duoc chay sic ky bang silica gel st dung gradien heptan—etyl axetat lam cht rira giai

tao ra san pham tho.
5. Tinh ché

San pham tho dugc tinh ché bang sac ky long hiéu nang cao pha dao (RP-HPLC)
st dung c6t Phenomenex Gemini-NX 5u 110A (100 x 30 mm) lam pha tinh va gradien
tir nudce (+axit trifloaxetic 0,05%) dén axetonitril 1am chét rira giai. Cac phan dugc thu
lai va phén tich bang LC/MS. Mau san phim tinh khiét dugc két hop va duge lam dong
khé. Nhan dang san pham thu duge thong qua phép ghi pho khoi.
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Chét trung gian 1

tert-Butyl ~ 3-{[(118,14S,175)-22-brom-14-(4-{[(tert-butoxy)carbonylJamino}
butyl)-11-(3-{[(tert-butoxy)carbonylJamino} propyl)-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.0.07{3,8 } ]pentacosa-1 (25),3(8),4,6,21,23-hexaen-
17-ylJmetyl}-1H-idol-1-carboxylat

0

\>_

v/
0
HN
7 2—(0 S
N o) \
o) \—\—_?glrj N 5 N\g/07<
NH HN
XN S Br
l N

Hop chat néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
16n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] la axit amin thi
nhit, NS6-[(1,1-dimetyletoxy)carbonyl]-N*-[(9H-floren-9-ylmetoxy)carbonyl]-L-lysin
[CAS-RN 71989-26-9] la axit amin tht hai, N°-[(1,1-dimetyletoxy)carbonyl]-N?-[(9H-
floren-9-ylmetoxy)carbonyl]-L-ornithin [CAS-RN 109425-55-0] la axit amin thu ba, va
9H-floren-9-ylmetyl N-[[2-brom-6-[(3-formyl-2-
pyridyl)sulfanyl]phenyl]metyl]carbamat (chit trung gian 2) 1a tether. Chét rén tring, MS:
1051,7 [M+H]".

Chat trung gian 1.01

tert-Butyl 3-(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-
7-(3-((tert-butoxycarbonyl)amino)propyl)-20-clo-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrazino[2,3-
pl[1,5.8,11,14]thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat
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Hop chat néu trong tiéu d& duoc tao ra twong tu nhu chat trung gian 1, thay 9H-
floren-9-ylmetyl ~N-[[2-brom-6-[(3-formyl-2-pyridyl)sulfanyl]phenyl]metyl]carbamat
bang 9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-(3-formylpyrazin-2-yl)sulfanyl-
phenyl]metyl]carbamat (chit trung gian 3). Chat rin tring nhat, MS: 1084,9 [M+H]".

Chét trung gian 1.02

tert-Butyl 3-{[(118S,148,17S)-22-brom-11,14-bis(3-{[(tert-butoxy)carbonyl]
amino } propyl)-25-flo-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentaazatrixyclo[19.4.0.07{3,8}]pentacosa-1(21),3,5,7,22,24-hexaen-17-ylJmetyl}-

Oy_
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Hop chat néu trong tiéu dé duoc tao ra tuong tu nhu chat trung gian 1, thay 9H-
floren-9-ylmetyl ~ N-[[2-brom-6-[(3-formyl-2-pyridyl)sulfanyl]phenyl]metyl]carbamat
bang (9H-floren-9-yl)metyl 6-brom-3-flo-2-((3-formylpyridin-2-
yl)thio)benzylcarbamat (chét trung gian 2.01). Chét ran tring, MS: 1067,7 [M+H]".
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Chét trung gian 1.03

tert-Butyl  3-{[(118,145,17S)-22-brom-11,14-bis(3-{[(tert-butoxy)carbonyl]
amino }propyl)-25-clo-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentaazatrixyclo[19.4.0.0"{3,8 } Jpentacosa-1(21),3,5,7,22,24-hexaen-17-yl]metyl } -
1H-idol-1-carboxylat
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Hop chat néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
16n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] 1a axit amin tht
nhét, N3-[(1,1-dimetyletoxy)carbonyl]-N*-[(9H-floren-9-ylmetoxy)carbonyl]-L-
ornithin [CAS-RN 109425-55-0] 1a axit amin thir hai, N°-[(1,1-dimetyletoxy)carbonyl]-
N2-[(9H-floren-9-ylmetoxy)carbonyl]-L-ornithin (CAS-RN 109425-55-0) 1a axit amin
th ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-[(3-formyl-2-
pyridyl)sulfanyl]phenyljmetyl]carbamat [CAS-RN 2097290-48-5] 1a tether. Chét ran
tring, MS: 1069,8 [M+H]".

Chét trung gian 1.04

tert-Butyl 3-{[(118.,148,17S)-22-brom-11,14-bis(3-{[(tert-butoxy)carbonyl]
amino }propyl)-25-flo-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentaazatrixyclo
[19.4.0.0°{3,8} Jpentacosa-1(21),3.5.7,22,24-hexaen-17-yljmetyl}-1H-idol-1-

carboxylat
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Hop chat néu trong tiéu @& duogc tao ra tuong tu nhu chét trung gian 1.03, thay
9H-floren-9-ylmetyl ' N-[[6-brom-3-clo-2-[(3-formyl-2-
pyridyl)sulfanyl]phenyl]metyl]jcarbamat bang (9H-floren-9-yl)metyl 6-brom-3-flo-2-
((3-formylpyridin-2-yl)thio)benzylcarbamat (chét trung gian 2.01). Chét ran trang, MS:
1053,7 [M+H]".

Chét trung gian 1.05

tert-Butyl ~ 3-{[(11S,148S,17S)-22-brom-14-(4-{[(tert-butoxy)carbonylJamino}
butyl)-25-clo-16-metyl-12,15,18-trioxo-1 1-{2-[(triphenylmetyl)carbamoyl]etyl}-2-
thia-4,10,13,16,19-pentaazatrixyclo[19.4.0.0"{3,8 } Jpentacosa-1 (25),3(8),4,6,21,23-
hexaen-17-yl]metyl}-1H-idol-1-carboxylat

imér

Hop chét néu trong tiéu dé duoc tao ra theo quy trinh chung dé téng hop vong
16n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] la axit amin thtr
nhit, NS6-[(1,1-dimetyletoxy)carbonyl]-N*-[(9H-floren-9-ylmetoxy)carbonyl]-L-lysin
(CAS-RN 71989-26-9) la axit amin thu hai, N2-[(9H-floren-9-ylmetoxy)carbonyl]-N-
(triphenylmetyl)-L-glutamin [CAS-RN 132327-80-1] la axit amin thir ba, va 9H-floren-
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9-ylmetyl N-[[6-brom-3-clo-2-[(3-formyl-2-pyridyl)sulfanyl]phenyljmetyl]carbamat
[CAS-RN 2097290-48-5] la tether. Chat rén tring, MS: 1239,9 [M+H]".

Chét trung gian 1.06
tert-Butyl 3-(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)butyl)-
7-(3-((tert-butoxycarbonyl)amino)propyl)-12,20-dimetyl-8,11,14-trioxo-

5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-
p][1,5,8,11,14]thiatetraazaxycloheptadexin-13 -yl)metyl)- 1H-idol-1-carboxylat
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Hop chit néu trong tiéu @& duoc tao ra twong tu nhu chat trung gian 1, thay 9H-
floren-9-ylmetyl ~ N-[[2-brom-6-[(3-formyl-2-pyridyl)sulfanyl]phenyljmetyl]carbamat
bang  9H-floren-9-ylmetyl — N-[[6-brom-2-[(3-formyl-2-pyridyl)sulfanyl]-3-metyl-
phenyl]metyl]carbamat (chat trung gian 2.02). Chét ran trang, MS: 1063,6 [M+H]".
Chét trung gian 1.07

tert-Butyl  3-{[(118S,14S,17S)-22-brom-14-(4- {[(tert-butoxy)carbonylJamino}
butyl)-11-(2-{[(tert-butoxy)carbonyl]amino }etyl)-25-clo-16-metyl-12,15,18-trioxo-2-
thia-4,10,13,16,19-pentaazatrixyclo[19.4.0.0"{3,8 } Jpentacosa-1(2 1),3,5,7,22,24-
hexaen-17-ylJmetyl}-1H-idol-1-carboxylat
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Hop chét néu trong tiéu dé duoc tao ra theo quy trinh chung dé téng hop vong
16n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbony!]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] la axit amin thir
nhét, N°-[(1,1-dimetyletoxy)carbonyl]-N?-[(9H-floren-9-ylmetoxy)carbonyl]-L-lysin
[CAS-RN  71989-26-9] 1a  axit amin tho hai, axit (S5)-4-[[(L1-
dimetyletoxy)carbonyl]amino]-2-[[(9H-floren-9-ylmetoxy)carbonylJamino]-butanoic
[CAS-RN 125238-99-5] 1 axit amin thir ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-
2-[(3-formyl-2-pyridyl)sulfanyl]phenyl]metyl]carbamat [CAS-RN 2097290-48-5] la
tether. Chat ran trang, MS: 1069,8 [M+H]".

Chét trung gian 1.08

tert-Butyl 3-{[(118,148,17S)-22-brom-11-(2-{[(tert-
butoxy)carbonyl]amino }etyl)-14-(3-{[(tert-butoxy)carbonylJamino} propyl)-25-clo-16-
metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentaazatrixyclo[19.4.O.OA{3,8}]pentacosa-1(21),335,7,22,24-hexaen-l7—y1]metyl}~
1H-idol-1-carboxylat
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Hop chit néu trong tidu dé duogc tao ra theo quy trinh chung dé téng hop vong
lon peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] la axit amin thir
nhat, N3-[(1,1-dimetyletoxy)carbonyl]-N2-[(9H-floren-9-ylmetoxy)carbonyl]-L-
ornithin [CAS-RN  109425-55-0] la axit amin tht hai, axit (S)-4-[[(1,1-
dimetyletoxy)carbonyl]amino]-2-[[(9H-floren-9-ylmetoxy)carbonyl]amino]-butanoic
[CAS-RN 125238-99-5] 14 axit amin thir ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-
2-[(3-formyl-2-pyridyl)sulfanyl]phenyljmetyl]carbamat [CAS-RN 2097290-48-5] la
tether. Chat ran tring, MS: 1055,8 [M+H]".

Chét trung gian 1.09

tert-Butyl ~ 3-(((7S,108,13S)-17-brom-10-(4-((tert-butoxycarbonyl)amino)-3,3-
diflobutyl)-7-(3-((tert-butoxycarbonyl)amino)propyl)-20-clo-12-metyl-8,11,14-trioxo-
5,6,7,8,9,10,11,12,13,14,15,16-dodecahydrobenzo[b]pyrido[3,2-p][1,5,8,11,14]
thiatetraazaxycloheptadexin-13-yl)metyl)-1H-idol-1-carboxylat
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Hop chét néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
lon peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] la axit amin thu
nhét, axit (2S)-6-(tert-butoxycarbonylamino)-2-(9H-floren-9-ylmetoxycarbonylamino)-
5.5-diflo-hexanoic  (chat trung gian 5) la axit amin tht hai, N3-[(1,1-
dimetyletoxy)carbonyl]-N2-[(9H-floren-9-ylmetoxy)carbonyl]-L-ornithin ~ [CAS-RN
109425-55-0] 1a axit amin tht ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-[(3-
formyl-2-pyridyl)sulfanyl]phenyl]metyljcarbamat [CAS-RN 2097290-48-5] la tether.
Chét rén trdng, MS: 1119,1 [M+H]".
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Chét trung gian 1.10

tert-Butyl  3-{[(118S.148,17S)-22-brom-14-(4-{[(tert-butoxy)carbonyl]amino}
butyl)-11-(3-{[(tert-butoxy)carbonylJamino} propyl)-25-metoxy-16-metyl-12,15,18-
trioxo-2-thia-4,10,13,16,19-pentaazatrixyclo[19.4.0.07{3,8 } ]pentacosa-
1(21),3,5,7,22,24-hexaen-17-ylJmetyl}-1H-idol-1-carboxylat

S Br

Hop chit néu trong tiéu dé duoc tao ra twong tu nhu chét trung gian 1, thay 9H-
floren-9-ylmetyl N-[[2-brom-6-[(3-formyl-2-pyridyl)sulfanyl]phenyl]metyljcarbamat
bang 9H-floren-9-ylmetyl N-[[6-brom-2-[(3-formyl-2-pyridyl)sulfanyl]-3-metoxy-
phenyl]metyl]carbamat (chét trung gian 2.03). Chét ran trang nhat, MS: 1079,8 [M+H]".

Chét trung gian 1.11

tert-Butyl ~ 3-{[(11S,148,17S)-22-brom-14-(4-{ [(tert-butoxy)carbonyl]amino}
butyl)-11-(3-{[(tert-butoxy)carbonyl]Jamino } propyl)-25-clo-16-metyl-12,15,1 8-trioxo-
2-thia-4,10,13,16,19-pentaazatrixyclo[19.4.0.0"{3.8 } Jpentacosa-1(2 1),3,5,7,22,24-
hexaen-17-yl]metyl}-2-metyl-1H-idol-1-carboxylat
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Hop chat néu trong tiéu dé dugc tao ra theo quy trinh chung dé tong hop vong
l6n peptit, st dung axit (28)-2-[9H-floren-9-ylmetoxycarbonyl(metyl)amino]-3-[2-
metyl-1-[(2-metylpropan-2-yl)oxycarbonyl]indol-3-yl]propanoic (chét trung gian 4) 1a
axit amin thr nhat, N6-[(1,1-dimetyletoxy)carbonyl]-N2-[(9H-floren-9-
ylmetoxy)carbonyl]-L-lysin [CAS-RN 71989-26-9] la axit amin thtr hai, No-[(1,1-
dimetyletoxy)carbonyl]-N2-[(9H-floren-9-ylmetoxy)carbonyl]-L-ornithin ~ [CAS-RN
109425-55-0] la axit amin tht ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-[(3-
formyl-2-pyridyl)sulfanyl]phenyl]metyl]carbamat [CAS-RN 2097290-48-5] 1a tether.
Chat rén trng, MS: 1097,5 [M+H]".

Chat trung gian 1.12

tert-Butyl ~ 3-{[(118S,14S,175)-22-brom-14-(4- {[(tert-butoxy)carbonyl]amino}
butyl)-11-(3-{[(tert-butoxy)carbonyl]amino} propyl)-16-metyl-12,15,18-trioxo-2-thia-
4,10,13,16,19-pentaazatrixyclo[19.4.0.07{3,8} |pentacosa-1(2 1),3,5,7,22,24-hexaen-
17-ylJmetyl}-2-metyl-1H-idol-1-carboxylat
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Hop chét néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
16n peptit, st dung axit (2S)-2-[9H-floren-9-ylmetoxycarbonyl(metyl)amino]-3-[2-
metyl-1-[(2-metylpropan-2-yl)oxycarbonyl]indol-3-yl]propanoic (chit trung gian 4) 14
axit amin thr nhat, N°-[(1,1-dimetyletoxy)carbonyl]-N2-[(9H-floren-9-
ylmetoxy)carbonyl]-L-lysin [CAS-RN 71989-26-9] la axit amin thu hai, N°-[(1,1-
dimetyletoxy)carbonyl]-N?-[(9H-floren-9-ylmetoxy)carbonyl]-L-ornithin ~ [CAS-RN
109425-55-0] 1a axit amin th@ ba, va 9H-floren-9-ylmetyl N-[[2-brom-6-[(3-formyl-2-
pyridyl)sulfanyl]phenyljmetyl]carbamat (chat trung gian 2) 1a tether. Chét ran tring, MS:
1063,7 [M+H]".
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Chat trung gian 1.13

tert-Butyl 3-{[(11S,14S,17S)-22-brom-14-(2-{[(tert-
butoxy)carbonyl]amino }etyl)-11-(3-{[(tert-butoxy)carbonylJamino } propyl)-25-clo-16-
metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentaazatrixyclo[19.4.0.07{3,8}pentacosa-1(21),3,5,7,22,24-hexaen-17-ylJmetyl}-

1H-idol-1-carboxylat
),—N

Hop chat néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
l6n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] 1a axit amin thtr
nhét, axit (S)-4-[[(1,1-dimetyletoxy)carbonyl]amino]-2-[[(9H-floren-9-
ylmetoxy)carbonyl]amino}-butanoic [CAS-RN 125238-99-5] la axit amin thtr hai, N>-
[(1,1-dimetyletoxy)carbonyl]-N2-[(9H-floren-9-ylmetoxy)carbonyl]-L-ornithin [CAS-
RN 109425-55-0] 14 axit amin tha ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-[(3-
formyl-2-pyridyl)sulfanyl]phenyl]metyljcarbamat [CAS-RN 2097290-48-5] la tether.
Chét rén tring, MS: 1056,0 [M+H]".

Chét trung gian 1.14

tert-Butyl 3-{[(11S,148,17S)-22-brom-11,14-bis(3-{ [(tert-butoxy)carbonyl]
amino }propyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-pentaazatrixyclo
[19.4.0.0°{3,8}]pentacosa-1(21),3,5,7,22,24-hexaen-17-yl|metyl}-1H-idol-1-

carboxylat
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Hop chat néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
16n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] 1a axit amin thi
nht, N3-[(1,1-dimetyletoxy)carbonyl]-N*-[(9H-floren-9-ylmetoxy)carbonyl]-L-
ornithin [CAS-RN 109425-55-0] la axit amin tht hai, N°-[(1,1-dimetyletoxy)carbonyl]-
N2-[(9H-floren-9-ylmetoxy)carbonyl]-L-ornithin [CAS-RN 109425-55-0] 1a axit amin
thtr ba, va 9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-[(3-formyl-2-
pyridyl)sulfanyl]phenyljmetyljcarbamat [CAS-RN 2097290-48-5] 1a tether. Chét ran
trang, MS: 1035,5 [M+H]".

Chét trung gian 1.15
tert-butyl  3-{[(11S,14S,175)-22-brom-14-(4- {[(tert-butoxy)carbonylJamino}
butyl)-11-(3-{[(tert-butoxy)carbonyl]amino} propyl)-16-metyl-12,15,18-trioxo-2-thia-

4,10,13,16,19,24-hexaazatrixyclo[19.4.0.07{3,8} ]pentacosa-1(21),3 ,5,7,22,24-hexaen-
17-yl]metyl}-1H-idol-1-carboxylat

NH HN
| N S | A Br
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Hop chét néu trong tiéu dé duoc tao ra theo quy trinh chung dé tong hop vong
16n peptit, su dung 1-[(1,1-dimetyletoxy)carbonyl]-N-[(9H-floren-9-
ylmetoxy)carbonyl]-N-metyl-L-tryptophan [CAS-RN 197632-75-0] la axit amin thir
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nhét, NO-[(1,1-dimetyletoxy)carbonyl]-N?-[(9H-floren-9-ylmetoxy)carbonyl]-L-lysin
[CAS-RN 71989-26-9] la axit amin thir hai, N3-[(1,1-dimetyletoxy)carbonyl]-N*-[(9H-
floren-9-ylmetoxy)carbonyl]-L-ornithin [CAS-RN 109425-55-0] la axit amin tht ba, va
9H-floren-9-ylmetyl ~ N-[[3-brom-5-[(3-formyl-2-pyridyl)sulfanyl]-4-pyridyl]metyl]
carbamat (chét trung gian 2.04) 1a tether. Chét ran trang, MS: 1050,8 [M+H]".

Chét trung gian 2

9H-Fluoren-9-ylmetyl N-[[2-brom-6-[(3-formyl-2-
pyridyl)sulfanyl]phenyl]metyl —carbamat

Budc 1: metyl 2-(3-brom-2-formyl-phenyl)sulfanylpyridin-3-carboxylat

Thém kali tert-butylat (40,9 g, 365 mmol) vao dung dich dugc khudy chwa 2-
brom-6-flobenzaldehyt (37,0 g, 182 mmol) trong N,N-dimetylformamit (370 mL) va
khdi luong phan Ung dugc khuéy & nhiét d¢o 25°C trong 30 phut. Sau do, axit 2-
mercaptonicotinic (CAS-RN38521-46-9; 31,1 g, 200 mmol) duoc thém vao va hon hop
phan g duoc khudy & nhiét 6 80°C trong 4 gid. Sau khi lam ngudi dén nhiét do phong,
kali cacbonat (75,5 g, 547 mmol) dugc thém vao, sau d6 thém iodometan (77,6 g, 547
mmol), sau do6 sau 16 gio, hon hop phéan Gmg dugc phan tach thanh etyl axetat va nudgc.
L&p hitu co tach ra dugc rua béng nude mudi, 1am kho qua natri sulfat, loc, va lam bay
hoi dudi ap suét giam. Sic ky (silica gel; hexan/diclometan 85:15) tao ra hop chét néu

trong tiéu dé (27,5 g, 43%). Chat ran vang, MS: 351,9 [M+H]".

Budc 2: Etyl 2-[3-brom-2-[(E)-tert-butylsulfinyliminometyl]phenyl]
sulfanylpyridin-3-carboxylat

Thém 2-metyl-2-propansulfinamit (CAS-RN 146374-27-8; 9,29 g, 76,7 mmol),
titan etoxit (73,9 g, 384 mmol) vao dung dich khudy chira metyl 2-(3-brom-2-formyl-
phenyl)sulfanylpyridin-3-carboxylat (27,0 g, 76,7 mmol) trong tetrahydrofuran (270 mL)
va hon hop phan tmg duoc gia nhiét ¢ nhiét do 70°C trong 4 gi¢. Sau khi lam ngui,
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hén hop phan ung duge xir ly bing nude mudi, sau dé nguyén liéu khong tan duoc loai
b6 bang céach loc qua dat diatomit. Dich loc dugc chiét bang etyl axetat, 16p hitu co tach
ra dugc rira bang nude, lam kho qua natri sulfat va lam bay hoi duéi ap sudt giam dé tao

ra hop chét néu trong tiéu dé (28,5 g, 79%) la gdbm mau vang.

Bude 3: N-[[2-brom-6-[[3-(hydroxymetyl)-2-pyridyl]sulfanyl]phenyljmetyl]-2-

metyl-propan-2-sulfinamit

Thém dung dich lithi nhom hydrua (2,5 M trong tetrahydrofuran, 48,4 mL, 121
mmol) vao dung dich khudy chtra etyl 2-[3-brom-2-[(E)-tert-
butylsulfinyliminometyl]phenyl]sulfanylpyridin-3-carboxylat (28,4 g, 60,5 mmol)
trong tetrahydrofuran (284 mL) ¢ nhiét d¢ -40°C va hdn hop phan ung duge khudy &
nhiét do -40°C trong 2 gio, sau dé lugng chét du duoc khir bang cach thém dung dich
nudc bdo hoa natri sulfat. Hon hop phan ang duoc chiét bang etyl axetat, 1ép hitu co
duoc rira bang nude mudi, lam kho qua natri sulfat, loc, va lam bay hoi dé tao ra hop

chit néu trong tiéu dé (22,6 g, 87%) 1a chit ban rin mau vang.

Budce 4: [2-[2-(Aminometyl)-3-brom-phenyljsulfanyl-3-pyridylJmetanol

hydroclorua

Thém dung dich hydro clorua (4 M trong 1.4-dioxan, 67,5 mL, 270 mmol) vao
dung dich khudy chura N-[[2-brom-6-[[3-(hydroxymetyl)-2-
pyridyl]sulfanyl]phenyl]metyl]-2-metyl-propan-2-sulfinamit (58,0 g, 135 mmol) trong
tetrahydrofuran (550 mL) va metanol (10 mL) & nhiét d6 phong, sau do6 sau 2 gio, hdn
hgp phan Gng dugc co dac dé tao ra hop chét néu tron g tiéu dé (46,1 g, 94%) la chét rin

trang nhat.

Budc 5: 9H-floren-9-ylmetyl N-[[2-brom-6-[[3-(hydroxymetyl)-2-pyridyl]
sulfanyl]phenyl]metyl]carbamat

Thém este (Florenylmetoxycarbonyl)hydroxysuxinimit este (CAS-RN 82911-
69-1; 51,5 g, 153 mmol) trong 1,4-dioxan (25 mL) vao huyén phu khudy chira [2-[2-
(aminometyl)-3-brom-phenyl|sulfanyl-3-pyridylJmetanol hydroclorua (46 g, 127 mmol)
trong dung dich nudc natri hydrocacbonat 5% (150mL) ¢ nhi¢t do phong, sau d6 sau 15
gi®, hdn hop phan tng dugc phén tach thanh nude va diclometan/metanol 9:1. L6p hitu

co dugc rira bang nudc mudi, lam kho qua natri sulfat, loc, va lam bay hoi. Sac ky (silica
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gel; diclometan/etyl axetat 19:1) tao ra hop chét néu trong tiéu dé (34,3 g, hiéu suat 49%)

& dang chét ran trang nhat.

Budce 6: 9H-floren-9-ylmetyl N-[[2-brom-6-[(3-formyl-2-
pyridyl)sulfanyl]phenyl] —metyl]carbamat

Thém 1,1,1-tris(axetyloxy)-1,1-dihydro-1,2-benziodoxol-3(1H)-on (CAS-RN
87413-09-0; 18,6 g, 43,8 mmol) vao dung dich 9H-floren-9-ylmetyl N-[[2-brom-6-[[3-
(hydroxymetyl)-2-pyridyl]sulfanyl]phenyl]jmetyl]carbamat (16,0 g, 29,2 mmol) trong
diclometan (160 mL) & nhiét do 0°C, sau d6 hdn hop phan tng duge dé dén nhiét do
phong trong 1 gid. Hon hop phan tng dugc phan tach thanh sat. aq. natri hydrocacbonat
va diclometan. Lép hltu co duoc rua bé\ng nude va nude mudi, lam kho qua natri sulfat,
loc, va co dic. Sac ky (silica gel; diclometan/etyl axetat 19:1) tao ra hop chét néu trong

tidu dé (11,9 g, hiéu sudt 68%). Chat ran trang nhat, MS: 545,2 [M+H]".

Céc chét trung gian sau duoc tao ra twong tu nhu chét trung gian 2, thay 2-brom-

6-flobenzaldehyt bang aldehyt thich hop.
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S§ | Tén hé thong Aldehyt MS (m/z)
2.00 | 9H-floren-9-ylmetyl ~ N-[[2-brom-6-[(3- | 2-brom-6-flo-5- 545,2
formyl-2- metylbenzaldehyt [M+H]*

pyridyl)sulfanyl]phenyl]metyl]carbamat

2.01 | (9H-floren-9-yl)metyl ~ 6-brom-3-flo-2- | 5-brom-2,3- 563,1
((3-formylpyridin-2- diflobenzaldehyt [M+H]
yl)thio)benzylcarbamat

2.02 | 9H-floren-9-ylmetyl ~ N-[[6-brom-2-[(3- | 6-brom-2-flo-3- 559,2
formyl-2-pyridyl)sulfanyl]-3-metyl- metylbenzaldehyt [M-+H]"
phenyl]metyl]carbamat

2.03 | 9H-floren-9-ylmetyl ~ N-[[6-brom-2-[(3- | 6-brom-2-flo-3- 575,1
formyl-2-pyridyl)sulfanyl]-3-metoxy- metoxy-benzaldehyt [M+H]"
phenyl]metyl]carbamat

2.04 | 9H-floren-9-ylmetyl ~ N-[[3-brom-5-[(3- | 3,5-dibrom-4- 546,1
formyl-2-pyridyl)sulfanyl]-4- pyridincarboxaldehyt [M+H]*
pyridyljmetyl]carbamat

Chét trung gian 3

9H-floren-9-ylmetyl N-[[6-brom-3-clo-2-(3-formylpyrazin-2-yl)sulfanyl-phenyl]

metyl]carbamat

Hop chat néu trong tiéu @& duoc tao ra tuong tu nhu chat trung gian 2, thay 2-
brom-6-flobenzaldehyt & budc 1 bang 6-brom-3-clo-2-flobenzaldehyt va axit 2-
mercaptonicotinic ¢ budc 1 bang axit 3,4-dihydro-3-thioxo-2-pyrazincarboxylic [CAS-

RN 36931-81-4]. Chét ran trang, MS: 580,0 [M+H]".
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Chét trung gian 4

Axit  (28)-2-[9H-floren-9-ylmetoxycarbonyl(metyl)amino]-3-[2-metyl-1-[(2-
metylpropan-2-yl)oxycarbonylJindol-3-yl]propanoic

°*”£Hﬁ
2

Budc 1: tert-Butyl 3-[(12)-2-{[(benzyloxy)carbonyl]amino}-3-metoxy-3-
oxoprop-1-en-1-yl]-2-metyl-1H-idol-1-carboxylat

Thém 1,8-diazabixyclo[5.4.0Jundec-7-en (13.2 g, 86,7 mmol) vao dung dich
khudy chtra (£)-benzyloxycarbonyl-alpha-phosphonoglyxin trimetyl este (CAS-RN
88568-95-0; 28.7 g, 86,9 mmol) trong diclometan (250 mL) ¢ nhiét do phong. Sau 10
phat, dung dich tert-butyl 3-formyl-2-metyl-1H-idol-1-carboxylat (CAS-RN 885524-
92-5; 15,0 g, 57,9 mmol) trong diclometan (50 mL) dugc thém vao, sau do sau 16 gio,
hon hop phéan tmg duoc co dac dudi ap sudt giam. Phan con lai dugc phén tach thanh
etyl axetat va dung dich nudc bdo hoa natri hydrocacbonat, 16p hitu co duoc rira bang
nuér‘c va nude mudi, lam kho qua natri sulfat, loc, va lam bay hoi. Séc ky (silica gel;
gradien hexan—etyl axetat) tao ra hop chit néu trong tiéu dé (22 g, 81%). Chét ran tring

nhat, MS: 465,2 [M+H]".

Bude 2: tert-Butyl 3-[(2S)-2-(benzyloxycarbonylamino)-3-metoxy-3-oxo-
propyl]-2-metyl-idol-1-carboxylat

Trong budng thao tac (< 2 ppm ), tert-butyl 3-[(12)-2-
{[(benzyloxy)carbonyl]amino}—3—metoxy—3-oxoprop-1—en—1—y1]-2—mety1-lH-idol-l-
carboxylat (10,5 g, 22 mmol), [(1,2.5,6-n)-1,5-xyclooctadien][(2S,2'S,58S,5'S)-1,1'-(1,2-
phenylen)bis[2,5-dietylphospholan-kP]]-rodi(1+) triflometansulfonat ~ (CAS-RN
142184-30-3; 107 mg, 0,148 mmol) va metanol (100 mL) duoc két hop trong ndi hp
bang thép. Dung dich vang cam dugc phun ba lan bang hydro (18 bar), sau d6 khudy &
nhiét do 30°C trong 24 gio dudi ép sut hydro (50 bar), sau d6 hon hop phan ung duoc
¢6 ddc trong chan khong. Can dugc hoa tan trong etyl axetat (100 mL) va duoc xtt ly
bang carbon hoat tinh (1,5 g), khudy trong 1 gid, sau d6 loc qua dém silica gel. Sau khi
lam bay hoi dung méi, thu dugc hop cht néu trong tiéu dé (10,5 g, 100%; ty 1€ doi hinh
97,1 : 2,9). Dau nht mau vang nhat, MS: 467,2 [M+H]".
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Budc 3: tert-Butyl 3-[(2S)-2-amino-3-metoxy-3-oxopropyl]-2-metyl-1H-idol-1-

carboxylat

Thém paladi (10% trén cacbon hoat tinh, 3.5 g) vao dung dich dugc loai khi chtra
tert-butyl 3-[(28)-2-{[(benzyloxy)carbonylJamino} -3-metoxy-3-oxopropyl]-2-metyl-
1H-idol-1-carboxylat (18.,3 g, 39,2 mmol) trong metanol (200 mL) ¢ nhié¢t d 25°C va
hdn hop phan tmg dugc khudy du6i ap suat hydro (1 bar) trong 6 gio, sau dé loc qua dat
diatomit. Dich loc duge lam bay hoi dé tao ra hop chit néu trong tiéu dé (12,5 g, 95%).
Déu nhét khong mau, MS: 333,2 [M+H]".

Bugc 4: tert-Butyl  3-[(25)-3-metoxy-2-[(2-nitrobenzen)sulfonamido]-3-

oxopropyl]-2-metyl-1H-idol-1-carboxylat

Thém 2-nitrobenzensulfonylclorua (10,4 g, 46,9 mmol) vao dung dich tert-butyl
3-[(2S)-2-amino-3-metoxy-3-oxopropyl]-2-metyl-1H-idol-1-carboxylat (13,0 g, 39.1
mmol) trong hdn hop dung dich sat. aq. natri bicacbonat (300 mL) va dioxan (300 mL)
va hon hop phéan tmg duoc khudy o nhiét d9 25°C trong 16 gid. Sau khi hoan thanh phan
tng, do pH cta dung dich nudc duoc didu chinh t6i 7,0 bang 0,5 M dung dich aq. axit
clohydric va dugc chiét bang etyl axetat. L6p hitu co dugc rira bang nudc va nude mudi;
lam kho qua natri sulfat va cd ddc dudi ap suat giam. Sac ky (silica gel; gradien hexan—
etyl axetat) tao ra hop chét néu trong tiéu dé (17.5 g, 86%). Chét rdn dinh mau vang,
MS: 518,4 [M+H]".

Budc 5: tert-Butyl 3-[(28)-3-metoxy-2-[N-metyl(2-nitrobenzen)sulfonamido]-3-
oxopropyl]-2-metyl-1H-idol-1-carboxylat

Thém metyl iodua (24,0 g, 169 mmol) vao hon hop khudy chua tert-butyl 3-[(2S)-
3-metoxy-2-[(2-nitrobenzen)sulfonamido]-3-oxopropyl]-2-metyl-1H-idol- 1-carboxylat
(17,5 g, 33,8 mmol) va kali cacbonat (16,4 g, 118 mmol) trong N,N-dimetylformamit
(150 mL) va khudy ¢ nhiét d¢ 25°C trong 16 gio. Sau khi hoan thanh phan tmg, hdn hop
nay duogc d6 vao nudc lanh va chét ran thu duoc duoc loc, rira nhiéu lan béng nudc sau
d6 bang hexan va cudi cung lam kho trong chan khong cao, thu dugc hop chat néu trong

tieu d& (15 g, 83%). Chat ran vang nhat, MS: 532,2 [M+H]".

Budc 6: tert-Butyl 3-[(25)-3-metoxy-2-(metylamino)-3-oxopropyl]-2-metyl-1H-
idol-1-carboxylat
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Thém thiophenol (3,48 g, 31.6 mmol) va kali cacbonat (1 1,0 g, 79,0 mmol) vao
dung dich tert-butyl 3-[(2S)-3-metoxy-2-[N-metyl(2-nitrobenzen)sulfonamido]-3-
oxopropyl]-2-metyl-1H-idol-1-carboxylat (14,0 g, 26,3 mmol) trong N,N-
dimetylformamit (140 mL). Hon hop phan Gng dugc khudy ¢ nhiét d6 phong trong 2
gio, sau d6 dugc phan tach thanh nuoc va etyl axetat. L6p hitu co dugce rira bang nudc
mudi, 1am kho qua natri sulfat, loc, va lam bay hoi. Séc ky (silica gel; hexan/etyl axetat
1:3) tao ra hop chét néu trong tiéu dé (7.3 g, 80%). Chat 1ong khong mau, MS: 346,7
[M+H]".

Bude 7: Axit (25)-3-{1-[(tert-Butoxy)carbonyl]-2-metyl-1H-indol-3-yl}-2-

(metylamino)propanoic

Thém lithi hydroxit monohydrat (2,0 g, 48.8 mmol) vao dung dich tert-butyl 3-
[(2S)-3-metoxy-2-(metylamino)-3-oxopropyl]-2-metyl-1H-idol-1-carboxylat (14,2 ¢,
41,0 mmol) trong tetrahydrofuran (270 mg) va nudce (90 mL) va khudy 6 nhiét d 25°C
trong 16 gid. Sau khi hoan thanh phan Gng, dung moi duge lam bay hoi dudi ap suét
giam va do pH cua dung dich nudce duge diéu chinh toi 3,0 st dung dung dich aq. axit
clohydric 0,5 M. Chét két tua duoc thu lai béng cach loc, rtra béng nudc va hexan, va
sdy kho dé tao ra hop chat néu trong tiéu dé (13,5 g, 99%). Chét ran trang, MS: 2482
[M+H]".

Budc 8: Axit (2S)-3-{1-[(tert-Butoxy) carbonyl]-2-metyl-1H-indol-3-yl}-2-
{[(9H-floren-9-ylmetoxy)carbonyl](metyl)amino} propanoic

Thém dung dich N-(9-florenylmetyloxycarbonyl)oxysuxinimit (CAS-RN Fmoc-
OSu CAS 82911-69-1; 16,5 g, 48,7 mmol) trong axetonitril (200 mL) vao dung dich
axit (28)-3-{ 1-[(tert-butoxy)carbonyl]-2-metyl-1H-indol-3-yl}-2-(metylamino)
propanoic (13,5 g, 40,6 mmol) trong dung dich aq. natri hydrocacbonat 5% (200 mL) &
nhiét do 0°C. Hon hop phan tng dugc khuéy & nhiét do 25°C trong 16 gio, sau d6 dung
moi hitu co dugce lam bay hoi du6i ap suét giam. Phan nude duge trung hoa bang dung
dich aq. axit clohydric 0,5 M va dugc chiét bang etyl axetat. Lop hitu co dugc lam kho
qua natri sulfat, loc, va lam bay hoi. Séc ky (silica gel; gradien hexan—etyl axetat) tao ra

hop chét néu trong tiéu dé (13,5 g, 60%). Chat rdn tring, MS: 555,4 [M+H]".
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Chét trung gian 5

Axit (25)-6-(tert-Butoxycarbonylamino)-2-(9H-floren-9-

ylmetoxycarbonylamino) -5,5-diflo-hexanoic

o 0. OH o
o8 Ao ok
9,

Budc 1: (S)-metyl 6-azido-2-(((benzyloxy)carbonyl)amino)-5,5-diflohexanoat

Thém mot phén natri azit (585 mg, 9,00 mmol) vao dung dich (S)-metyl 2-
(((benzyloxy)carbonyl)amino)—5,5—diﬂo—6-(((triﬂometyl)sulfonyl)oxy)hexanoat (CAS-
RN 667464-89-3: 1,39 g, 3,00 mmol) trong N,N-dimetylformamit (15 mL) ¢ nhiét do
phong. Dung dich nay dugc khuay ¢ nhiét do 30°C trong 20 gio, sau d6 dugc phan tach
thanh nudc va etyl axetat. Lép hitu co duge lam kho qua natri sulfat, loc, va lam bay
hoi. Sac ky (heptan—etyl axetat gradien) tao ra hop chat néu trong tiéu d& (650 mg, 61%),
MS: 329 [M—Ny+H]+.

Budc 2: (S)-metyl 6-amino-2-(((benzyloxy)carbonyl)amino)-5,5-diflohexanoat

Thém nuée (10,5 ml) va triphenylphosphin (1,24 g. 4,74 mmol) vao dung dich
(S)-metyl 6-azido-2-(((benzyloxy)carbonyl)amino)-5,5-diflohexanoat (1,30 g, 3,65
mmol) trong tetrahydrofuran (10,5 mL). Ho6n hop phan ung duoc khudy & nhiét do
phong qua dém, sau d6 dugc phéan tach thanh nude va etyl axetat. Lop hitu co duogc lam
kho qua natri sulfat, loc, va lam bay hoi dé tao ra hop chat néu trong tiéu dé (121 g,

100%), MS: 331 [M+H]".

Budc 3: (S)-metyl 2-(((benzyloxy)carbonyl)amino)-6-((tert-butoxycarbonyl)

amino)-5,5-diflohexanoat

Thém natri cacbonat (191 mg, 1,8 mmol) va di-tert-butyl dicacbonat (720 mg,
3,3 mmol) vao dung dich (S)-metyl 6-amino-2-(((benzyloxy)carbonyl)amino)-5,5-
diflohexanoat (991 mg, 3,0 mmol) trong tetrahydrofuran (5 mL) va nu6e (S mL) & nhiét
do phong, sau do sau 2 gio hon hop phéan tng duge phén tach thanh dung dich sat. aq.

natri hydrocacbonat va etyl axetat. L6p hftu co duge lam kho qua natri sulfat, loc, va
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lam bay hoi. Sac ky (silica gel; gradien heptan—etyl axetat) tao ra hop chét néu trong

tiéu dé (1,10 g, 85%).

Bude 4: (S)-metyl 2-((((9H-floren-9-yl)metoxy)carbonyl)amino)-6-((tert-

butoxycarbonyl)amino)-5,5-diflohexanoat

Thém paladi (10% trén cacbon hoat tinh, 0,40 g, 2,8 mmol) vao dung dich (S)-
metyl 2-(((benzyloxy)carbonyl)amino)-6-((tert-butoxycarbonyl)amino)-5,5-
diflohexanoat (1,20 g, 2,79 mmol) trong tetrahydrofuran (20 mL), va hdn hop phan tmg
duoc khudy dudi ap suat hydro (1 bar) trong 4 h & nhiét do phong, sau d6 nguyén liéu
khong tan dugc loai bo béng cach loc. Dich loc duogc co dac va phén du dugc hoa tan
trong tetrahydrofuran (10 mL) va nude (10 mL) va dugce xu ly bang natri cacbonat (295
mg, 2,79 mmol) va 9-florenylmetyl cloformat (938 mg, 3,62 mmol). Hon hop phan tGng
duoc khudy & nhiét do phong trong 5 gio, sau dé dugc chiét bang ete diu hoa/etyl axetat
1:1. Lép httu co dugce rua béng nude mudi, lam kho qua natri sulfat, loc, va co dac. Hdén
hop duoc chiét bang PE/EA=2/1 va dugc rira bang nudc mudi. Sac ky (silica gel; gradien
heptan—etyl axetat) tao ra hop chéat néu trong tiéu dé (1,00 g, 69%), MS: 419 [M-
isobuten—CO>+H]".

Buoc S: Axit (2S)-6-(tert-Butoxycarbonylamino)-2-(9H-floren-9-

ylmetoxycarbonylamino)-5,5-diflo-hexanoic

Thém dung dich canxi clorua 1 M (1 M theo ty 1€ 2-propanol/nué¢e 6:5; 22 mL,
22 mmol) va dung dich natri hydroxit (193 mg, 4,82 mmol) trong nudc (2 mL) vao dung
dich (S)-metyl 2-((((9H-floren-9-yl)metoxy)carbonyl)amino)-6-((tert-butoxycarbonyl)
amino)-5,5-diflohexanoat (1,00 g, 1,93 mmol) trong tetrahydrofuran (2 mL). Hon hop
phéan ing duoc khudy & nhiét do 32°C trong 3 gio, sau d¢ axit hoa téi d6 pH 5 bang
dung dich aq. axit clohydric 1 M, va dugc chiét bang etyl axetat. L6p hitu co duge lam
kho qua natri sulfat, loc, va lam bay hoi dé tao ra hop chit néu trong ti€u dé (800 mg,

82%), MS: 505 [M+H]".
Chét trung gian 6

tert-Butyl 2-(metylsulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)

benzoat
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Budc 1: tert-Butyl 4-brom-2-(metylsulfonyl)benzoat

Thém N, N-dimetylformamit di-tert-butyl axetal (4,68 g, 20,7 mmol) vao huyén
phtl chira axit 4-brom-2-(metylsulfonyl) benzoic (CAS-RN 142994-02-3; 0,89 g, 3,19
mmol) trong toluen kho (2 mL) va hdn hop dugc gia nhiét téi nhiét do 80°C trong 2 gio,
sau d6 hon hop phan tmg dugc phén tach thanh etyl axetat va dung dich sat. aq. natri
hydrocacbonat. Lép hitu co duoc rira béng nude mudi, lam kho qua natri sulfat, loc va
c6 ddc trong chan khong. Séc ky (silica gel; gradien heptan—etyl axetat) tao ra hop chat

néu trong tiéu dé (698 mg, 65%). Chat ran vang nhat, MS: 280,9 [M+H-isobuten]".

Bude 2: tert-Butyl 2-(metylsulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)benzoat

Huyén phu vang nhat chua tert-butyl 4-brom-2-(metylsulfonyl)benzoat (0,698 g,
2,08 mmol), kali axetat (715 mg, 7,29 mmol) va bis(pinacolato)diboron (701 mg, 2,71
mmol) trong dimetylsulfoxit (5,95 ml) trong bng ap suat dugc phun khi agon trong 5
phut trong khi nghién bing soéng siéu &m trong binh trong bé siéu am. Sau do [1,1'-
bis(diphenylphosphino) feroxen]diclopaladi(Il) (76,2 mg, 104 umol) dugc thém vao,
tiép tuc loai khi trong 3 phut, dng duoc dong kin va phan Gng gia nhiét toi nhiét do 80°C
trong 3 gio. Sau khi lam ngudi, nguyén liéu khong tan dugc loai bo bang cach loc va
hon hop phan tng duogc phan tach thanh etyl axetat, va nudce mudi. Lép hitu co duoc
lam kho qua natri sulfat, loc, va lam bay hoi. Phuong phap sac ky (silica gel; gradien

heptan—etyl axetat) tao ra hop chat néu trong tiéu dé la chat ran trang (602 mg, 76%).
Chét trung gian 6.01

tert-Butyl 2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat
io_ 0
B— >_</
(0] oﬂb‘
0
/

Hop chat néu trong tiéu dé duoc tao ra tuong ty nhu chat trung gian 6 tir axit 4-

brom-2-metoxy benzoic [CAS-RN 72135-36-5].
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Chét trung gian 7

Axit [1-(2-tert-Butoxy-2-oxo-etyl)-2-oxo-4-pyridyl]boronic

H o"B C: j}—?(
HO \=

'Huylén phu tert-butyl 2-(4-brom-2-oxopyridin-1(2H)-yl)axetat (CAS-RN
1630192-25-4; 1,28 g, 4,44 mmol), bis(pinacolato)diboron (1,69 g, 6,66 mmol) va kali
axetat (1,31 g, 13,3 mmol) trong 1,4-dioxan (20 mL) duoc théo xa va dugc suc rura béng
argon trong S5 phit, sau d6 thém [1,1'-bis(diphenylphosphino)feroxen]-diclopaladi(II)
(325 mg, 444 pmol). Sau khi suc rua bang argon thém 2 phut, binh phan ing dugc dong
lai va gia nhiét & nhiét d¢ 100°C trong 16 gio. Sau do hon hop duoc lam ngudi dén nhiét
do phong, loc qua dét diatomit. Dich loc dugc phan tach thanh etyl axetat va nuéc, 1op
hitu co duge rira bang nudc mudi, lam khé qua magie sulfat, loc va lam bay hoi. Nguyén
liéu tho dugce tinh ché bang cach st dung HPLC diéu ché pha dao va gradien tir nudc (+
- axit trifloaxetic 0,05%) dén axetonitril lam chit ria giai dé tao ra hop chat néu trong

tidu dé (937mg, 83%). Chat ran trang, MS: 254,2 [M+H]".
Chét trung gian 8

Axit [2-[(2-metylpropan-2-yl)oxycarbonyl]pyrazolo[1,5-a]pyridin-5-yl]boronic
0~1»
O

Buéc 1: tert-Butyl 5-brompyrazolo[ 1,5-a]pyridin-2-carboxylat

/
x N\N

Hop chit néu trong tiéu dé duoc tao ra tuong tur nhu chét trung gian 6, budc 1 tu
axit S-brompyrazolo[1,5-a]pyridin-2-carboxylic [CAS-RN 1363381-10-5]. Chét ran
trang, MS: 297,0 [M+H]".

Bude 2: Axit [2-[(2-metylpropan-2-yl)oxycarbonyl]pyrazolo[1,5-a]pyridin-5-
yl]boronic

Hop chét néu trong tiéu dé duoc tao ra tuong tu nhu chét trung gian 7, thay axit
4-brom-2-(metylsulfonyl)benzoic bing tert-butyl 5-brompyrazolo[1,5-a]pyridin-2-
carboxylat. Chét rin tring, MS: 207,2 [M~isobuten+H]".
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Chat trung gian 9

Axit (E)-(1-(3-(tert-butoxy)-3-oxoprop-1-en-1-yl)-2-oxo-1,2-dihydropyridin-4-

yl)boronic

0 O
HO
HO —

Buéc 1: tert-Butyl (E)-3-(4-brom-2-oxopyridin-1(2H)-yl)acrylat

Kali cacbonat (477 mg, 3,45 mmol) dugc thém vao huyén phu chua 4-
brompyridin-2(1H)-on (CAS-RN 13466-38-1; 300 mg, 1,72 mmol) va tert-butyl 3-
brompropanoat (433 mg, 2,07 mmol) trong N.N-dimetylformamit (10 mL) va hdn hop
duge khudy trong 30 phut & nhiét do 60°C. Hon hop phan tng sau d6 duge phan tach
thanh nudc va etyl axetat. Lép hitu co dugc rura bing nudc mudi, lam khd qua magie
sulfat, loc, va co dic. Phan du duoc tinh ché béng HPLC diéu ché su dung cot RediSep
Gold: C18 lam pha tinh va gradien tir nudc (+ axit trifloaxetic 0,05%) thanh axetonitril
lam chét rira giai dé tao ra hop chét néu trong tiéu dé (320 mg, 62%). Chét ran tring,
MS: 300,0 [M+H]".

Buéc 2:  Axit  (BE)-(1-(3-(tert-butoxy)-3-oxoprop-1-en-1-yl)-2-oxo-1,2-
dihydropyridin-4-yl)boronic

Hop chat néu trong tiéu dé duoc tao ra twong tu nhu chat trung gian 7, thay tert-
butyl 2-(4-brom-2-oxopyridin-1(2H)-yl)axetat bang tert-butyl (E)-3-(4-brom-2-
oxopyridin-1(2H)-yl)acrylat. Chét ran trang nhat, MS: 266,3 [M+H]". Sang ché s& duogc
hidu ddy du hon bang cach tham khao céc vi du dudi day. Tuy nhién, chung khong nén
duoc hiéu 1a lam gidi han pham vi clia sang ché.

Vidu 19

Kiém tra vé tinh nhay cam véi tac dung khang khuén: Xac dinh néng do tc ché 50% su

sinh trudng (IC50)

Hoat tinh khang khuén in vitro cta cac hop chit duogc xac dinh theo cach khac

theo quy trinh sau:

Thir nghiém st dung moéi truong canh truong Iso-Sensitest 10 diém dé do dinh

lugng hoat tinh in vitro cua cac hop chét khang 4. baumannii ATCC 17978.
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Céc hop chat goc trong DMSO pha loang tuan tu 2 1an (vi du trong khoang tir 50

dén 0,097 uM hodc tir 10 dén 0,020 uM nong do cudi) trong dia vi phiém 384 giéng va

duoc giy nhiém bang 49 ul hén dich vi khuén trong méi trudong Iso-Sensitest dé thu

duoc ndng do té bao cudi cung 1a khoang 5x10%) CFU/ml & thé tich cudi cing/giéng la

50 pl/giéng. Pia vi phiém dugc u & nhiét do 35 + 2°C.

Su sinh trudng té bao vi khuén dugc xac dinh béng cach do mat do quang & budce

song A=600nm trong mdi 20 phut trong khoang thoi gian 16 gio.

Qua trinh Grc ché su sinh trudng dugc tinh toan trong qua trinh tang trudng logarit

cua cac té bao vi khuan bang cich xac dinh ndng do tc ché 50% (IC50) va 90% (1C90)

su sinh truong.

Bang 1 cung cip nong do tc ché sinh trudng 50% (1C50) theo micromol trén lit

ctia cac hop chét theo sang ché thu dugc d6i voi ching A. baumannii ATCC17978.

Céc hop chit cu thé ctia sang ché c6 1C50 (ATCC17978) < 10 pmol/l.

Céc hop chét cu thé hon cia sang ché c6 IC50 (ATCC17978) < 1 pumol/l.

Cac hop chat cu thé hon nita cta sang ché co IC50 (ATCC17978) <0,5 pmol/l.

Vi du I1C50 MEC gdy ket tia | ALogP
ATCC17978 [umol/l] | trong huyét twong
(umol/l)

1.00 0,098 1110 1,37
2.00 0.073 950 1,56
2.01 0,020 820 1,69
2.02 0,029 1,31
2.03 0,031 >1670 -0,10
3.00 0,039 1,79
4.00 0,019 1,81
5.00 0,067 1,64
6.00 0,023 1090 1,29
7.00 0,028 1,95
7.01 0,046 1650 -0,18
8.00 0,020 1,10
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Vi du IC50 MEC gay ket tia | ALogP
ATCC17978 [umol/l] | trong huyét tuong
(umol/T)
8.01 0,028 760 1,76
8.02 0,019 380 1,30
8.03 0,078 760 1,08
9.00 0,020 870 1,58
9.01 0,081 >1690 -0,56
9.02 0,088 -0,41
10.00 0,024 870 1,63
10.01 0,078 >1700 -0,51
11.00 0,071 1720 1,13
12.00 0,019 1,58
13.00 0,020 1,00
14.00 0,021 1,12
14.01 0,090 880 0,40
15.00 0,020 1,45
16.00 0,020 1,00
17.00 0,075 0,91
18.00 0,075 >1760 0,22

87/98

Bang 1. (i) nong do tc ché tang trudng 50% (1C50) theo micromol trén lit ctia

cac hop chét theo sang ché thu duge d6i voi chung A. baumannii ATCC17978; (ii) nong

d6 tac dung téi thiéu (MEC) gay két ta trong huyét twong (umol/l); (iii) ALogP, hé )

phén chia nguyén tir, duoc tinh todn bang do thi ddn BIOVIA 2017 R2.

Vidu 20

Tht nghiém sang loc két tia trong huyét tuong

Nguyén tac

Phan phan udc (10 pL) ctia hop chit duoc hoa tan trong hé dém sinh ly hodc ché

pham duoc dung dé st dung ngoai dudng tiéu hoa in vivo, va cua cac dung dich pha

lodng khac nhau cua né trong dung dich nude mudi dém phosphat (PBS), dugc tron theo
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ty 1€ 1:1 voi huyét twong cua chudt. Sau 10 phut u ¢ nhiét do phong, do hép thu UV cua
cac hon hop duge do va so sanh vai do hép thu ctia huyét tuong trdng hodc huyét twong
¢6 dung dich chét dan. Su tang do hép thu dang ké (thuong phu thudc vao ndng do) 1a

du hiéu cta su két tua.
Nguyén li¢u va phuong phap

Mau toan phan thu duoc tir chudt WISTAR (Hanbrl: Wist SPF) dugc gay mé giai
doan cudi sau khi tiém trong mang bung dung dich pentobarbital (tir cdc dong vét dugc
gay chét dé thu thap mo cho cac muc dich thir nghiém khac). Mau dugc liy trong ong

Heparin S-Monovette 1,2 mL (Sarstedt) dé diéu ché huyét tuong heparin.

Sau d6 cac ong duge quay ly tim trong 5 phut 6 5200 g ¢ nhiét do phong dé tach
bé mit huyét tuong. Huyét tuong dugc st dung trong thir nghiém trong 48 gid thu thap

(bio quan & nhiét do 4°C).

Céc hop chét thu nghiém duogc nhan dudi dang bot hodc cong thire. Khi thu duge
dudi dang bot, cac hop chét nay dugc hoa tan trong dung dich aq. natri clorua 0,9% dé
dat ndng do chi thi cao nhét duoc thir nghiém. Do hoa tan dugc kiém tra bang mat thuong
va dung dich duogc loc béng bo loc thim nude 0,45 PVDF (Durapore®, Darmstadt, Dirc),
dé loai cac tap chat ran c6 thé c6. Do pH cia dung dich ban dau nay c6 thé duge do
trong cac dung dich goc duoc loc, trude khi tién hanh diéu ché chudi pha lodng ctia hop

chét trong PBS (cé4c budc pha lodng 1:1).

Thir nghiém duogc tién hanh trong dia 384 giéng. 10 uL huyét tuong chuot duoc
thém vao 10 pul cac dung dich hop chét khac nhau. Thir nghiém dugc thuc hién hai lan.
10 pL dung dich chat dan (dung dich aq. natri clorua 0,9%, PBS) dugc thém vao huyét
twong dugc st dung lam d6i ching 4m. Do hap thu duge do & bude song 362 nm.

(11S,148,17S)-14-(4-Aminobutyl)-11-(3-aminopropyl)-22,25-diclo-17-(1H-
indol-3-ylmetyl)-16-metyl-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa—l(25),3(8),4,6,21,23-hexaen—12,15,18-tri0n
[CAS-RN 2097284-11-0], dugc biét 1a gay ra két tha trong huyét trong, bao gdm trong
tAt ca céc 1an chay thir nghiém lam ddi chung duong va chét so sanh.

Dit liéu tho thu duge 13 dit lieu vé do hap thu. Su khac nhau gitta do hap thu cia

mau va do hép thy trung binh cua chat dan dugc tinh todn. Nong do c6 tac dung tbi thiéu
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(MEC) duoc xac dinh 1a ndng do thdp nhét tao ra su chénh léch do hp thy, ODse >
0,05.

Céc két qua duge cung cép trong bang 1.

Theo mot phuong an, sang ché dé xuat hop chat c6 cong thire (I) nhu duge md ta
¢ day, hodac mubi duoc dung cua no, trong do hop chét nay co néng do ngudng dé két
tiia trong huyét trong trong mau 1a >470 M, tét hon 1a >760 pM, t6t hon nita 12 >870
uM, cu thé 12 >1000 uM.

Theo mot phuong an, sang ché dé xudt hop chét c6 cong thire (I) nhu duge mo ta
¢ day, hodac mudi duge dung ctia né. trong do hop chit nay c6 nong do ngudng dé két
tha trong huyét tuong trong méu la >470 uM, t6t hon 1a >760 uM, tot hon nita l1a >870
uM, cu thé 1a >1000 uM, trong do nong do ngudng nay dé két tha huyét tuong trong

mau duoc xac dinh theo thir nghiém cua vi du 20.

Vi du so sanh
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Vi du/Céu tric IC50 MEC két tha trong | ALogP
ATCC17978 | huyet twong (umol/l)
[umol/1]
Vi du 239 cia WO2017/072062 0,020 470 2,03

H,N = NH
0
HN
NH

o
S
N.: N
A
X 0
NH
2 ‘ OH
S
OB
N g

Vi du 241 cua WO2017/072062 0,050 95 1,87
HoN = NH
H
HN N “l‘ °
le} NH
OH

Vi du 38 cua W0O2017/072062 0,042 52 4,02

H,N ZNIY
L0
NJJ\ O
HN T
: NH

’

NH,

S Cl
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Vidu2l
Nghién cuu duge dong hoc liéu don & chudt duc

Ba chudt duc dugce st dung ché phém chua hop chét (3 mg/mL trong dung dich

mubi 0,9%) dudi dang liu truyén tinh mach nhanh 6 mg/kg.

Mau duoc léy mau ¢ 0,08, 0,25, 0,5, 1, 2, 4, 7 va 24 gio sau khi st dung va cac
éng 1dy mau duge quay ly tAm trong 5 phut ¢ 5200 g ¢ nhi¢t d§ phong dé tach bé mat
huyét twong.

Céc ndng do ctia hop chét trong huyét twong duge phan tich bang phuong phap
LC-MS véi khoang hiéu chinh nim trong khoang tir 1 dén 2500 ng/mL. Céc gia trj do
thanh thai duoc tinh toan bang cac phuong phap duge md ta trong linh vyc nay va dugc

tom tat trong vi du 23.
Vidu 22
Nghién ctru duge dong hoc lidu don & khi cynomolgus duc

Ba khi duc dugc st dung ché pham chira hop chit (2 mg/mL trong dung dich

mubi 0,9%) dudi dang liéu truyén tinh mach nhanh 1 mg/kg.

Mau duoc 1éy mau ¢ 0,08, 0,25, 0,5, 1, 2, 4, 7 va 24 gio sau khi st dung va cac
6ng 1y méau dugc ly tAm trong 5 phat & 5200 g ¢ nhiét d6 phong dé tach bé mat huyét

tuong.

Cac ndng d6 ctia hop chét trong huyét trong duoc phan tich bang phuong phép
LC-MS véi khoang hiéu chinh ndm trong khoang tir 0,5 dén 2500 ng/mL va dugc tom
tat trong vi du 23.

Vidu 23
Lap ty 1¢ sb liéu hip thu & té bao gan dé du dodn do thanh thai in vivo

Nguyén tic

Céac hop chét theo sang ché duoc thai trir nho su hép thu vao té bao gan, ma cd
thé dugc xac dinh bang thir nghiém in vitro st dung céc phuong phép duge md ta trong
linh vuc nay (vi du, K. Ménochet, K. E. Kenworthy, J. B. Houston, A. Galetin, Journal
of Pharmacology and Experimental Therapeutics 2012, 34, 2). Trong céc trudng hop 56

liu vé& do thanh thai hap thu ¢ té bao gan in vitro da dugc lap ty 1€ twong tng véi do
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thanh thai quan sat duoc & dong vat, co thé dua ra du doan c6 y nghia vé d6 thanh thai

& nguoi trén co s¢ dir ligu hép thu té bao gan in vitro & nguoi.
Nguyén liéu va phuong phép
(2) Thir nghiém hép thu té bao gan

Thtr nghiém hép thu té bao gan duge thuc hién thi cong trong dia 24 giéng tuong
tu nhu quy trinh dugc mo ta trong an pham (K. Ménochet, K. E. Kenworthy, J. B.
Houston, A. Galetin, Journal of Pharmacology and Experimental Therapeutics 2012,
34, 2). No6i ngan gon, cac té bao gan so cap duge phan 1ap tr cac loai khac nhau (chudt,
nguoi, khi) dugc dat trong dia nhiéu giéng, tai d6 chiing dugc gén va duge tao thanh 16p
don ¢ day cua mdi giéng trong vai gior sau khi u ¢ nhiét do 37° C. Dé thtr nghiém, céc
té bao duoc ldy ra khoi qué trinh U va rira trong hé dém hép thu (HBSS canxi magie
[Gibco Invitrogen 14065056], 20 mM HEPES, 37°C) va dé thich nghi v6i mdi truong
trong vai phut. Viéc hép thu duoc bat dau béng viéc thém hé dém hép thu bd sung béng
hop chit thir nghiém khi 6 mat/vang mat dung dich hdn hop chit (e ché pan, ma c6 thé
phong bé tat ca cac con duong van chuyén thude chinh, va duge 0 trong thoi gian nhét
dinh (thuong 1a 1 dén 3 phit). Viéc hép thu duge dimg lai bang cach thém luong du hé
dém d4 lanh (HBSS canxi magie + 0,2% albumin huyét tvong bo), ma ngay 1ap tic lam
dung viée hép thu tich cuc va pha loang liéu hop chit. Budc nay duogc tiép tuc béng hai
chu ky rira nhanh bang hé dém 4m (HBSS canxi magie + albumin huyét twong bo 0,2%,
37°C, sau d6 1a HBSS canxi magie, 37°C). Budc thir hai 1am giam thiéu lién két khong
ddc hiéu va hop chat du khong lién két tir giéng. Tiép theo, 16p don té bao duoc dung
giai bang axetonitril/nuée 3:1, va ndng do ndi bao duge do bang LC-MS/MS.

(b) Lap ty 1€ sb liéu hép thu té bao gan

Céc gia tri do thanh thai hép thu thu dong (CLhy dong)va toan phén (CLnép thu) dugc
do tu ty 1€ hép thu ban dau khi Véng mat va c6 mat cac chét e ché. Ty 1€ hép thu duoc
tinh toan trong 10 phut ¢ nhiét do 37°C tur do déc cua dudng hoi quy tuyén tinh cia do
thi ndng do té bao theo thoi gian. Cac gid tri do thanh thai hép thu thu dong va toan phan
duoc tinh toan béng céch chia d6 ddc cho nf”)ng d6 co chat ban d4u va duoc chuan hoa

cho ham lugng protein.
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Gia tri thanh thai thuc (CLpan dawn) in vitro cua chudt dugc thé hién béng
nL/phut/mg protein dugc tinh ty 1é cho toan bg gan twong duong in vivo bang cach nhan
v6i tong lugng protein cia gan (200 mg/g gan) va khéi lugng gan trung binh 12 40 g
gan/kg khoi lugng co thé, gia dinh 1a tong khéi lwong co thé 1a 250 g.

CLbau diuir 0 ngU0Oi va cynomolgus dugc thé hién bang pL/phut/mg protein dugc
chuyén thanh pL/phtt/10° té bao bang cach gia dinh 1 mg protein twong duong voi 1,5
triéu té bao va duoc tinh ty 1é cho toan bd gan twong duong in vivo bang cach nhéan voi
té bao gan (120 tridu té bao/g gan) va khdi luong gan trung binh lan lugt 1a 30 va 21,4

g gan/kg khéi lwong co thé & khi cynomolgus va nguoi.

CLban giuh in vivo duge ude tinh bang cach st dung md hinh gan duoc khudy k¥
(K. S. Pang, M. Rowland, Journal of Pharmacokinetics and Biopharmaceutics 1977, 5,
625),

_ Qh ’ fu ' CLban daw,h
Qh+fu ' CLban dau,h

trong d6 Qn 1a Iuu lwong mau & chudt (55,2 mL/phut/kg), khi (43,6 mL/phiat/kg)

CLy,

hodc nguoi (21 mL/phat/kg); fu duoc gia dinh la 1. Céc gia tri do thanh thai da duogc tinh

ty 1& d6i v6i chudt, khi cynomolgus, va ngudi duoc bao céo & bang dudi day.
Két qua

Ban dudi day tom tat cac gid tri do thanh thai dugc tinh ty 1€ in vitro va in vivo
di voi chudt va khi. Nhu c6 thé thdy do thanh thai in vivo déi véi chudt va khi
cynomolgus c6 thé duoc du doan xAp xi 2 14n cac gia trj thanh théi in vitro duge tinh ty
1&. Do thanh thai 6 nguoi da dugce tinh ty 1€ trong Vidu 1 dé dang so sanh v4i do thanh
thai ctia phan tir co cAu tric tuong tu da dugc boc 10 trudce do, dan dén do thanh thai du

doan thap (0,46 mL/phtt/kg) & nguoi.
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Vidul

&

@{@

Vi du 239 cua
W02017/072062

é«{@

Duoc chiaty | Puogc quan | Dugc chiaty Duoc quan
1€ in vitro sat in vivo 1€ in vitro sat in vivo

D6 thanh thai cia chudt
(mL/phit/kg) 14,5 14,3 28,7 23,5
D0 thanh thai cua khi
cynomolgus 3,8 4.8 28.3 14,5
(mL/phut/kg) :
Do thanh thai cua nguoi
(mL/phtt/kg) 0,46 3,91
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YEU CAUBAO HO
1. Hop chit hoac mudi duogc dung cta no, trong do hop chét nay dugc chon tr nhom

bao gdm:

Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4‘0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen—22-yl]benzoic;

Axit 2-clo-4-[rac-(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-
clo-17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl]benzoic;

Axit  4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-flo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic;

Axit  4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-

metylsulfonyl-benzoic;

Axit 4-[(118,148,178S)-14-(4-aminobutyl)-11-(3-aminopropyl)-16-metyl-17-[(2-
metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3,5,7,21,23-hexaen-22-yl]benzoic;

Axit 4-[(118S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16,25-dimetyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic;

Axit  2-metoxy-4-[rac-(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-
25-clo-17-(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,7,10,13,16,19-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl]benzoic;

Axit  2-[4-[(118S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-flo-17-
(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-0x0-1-
pyridyljaxetic;
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Axit 4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-25-metoxy-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic;

Axit 5-[(11S,148,17S)-11,14-bis(3-aminopropyl)-25-flo-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl]pyridin-2-

carboxylic;

Axit  2-[4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-
(1H-indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8 pentacosa-1(21),3,5,7,22,24-hexaen-22-yl]-2-oxo-1-
pyridyl]axetic;

Axit 2-[4-[(118,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-
3-ylmetyl)-16,25-dimetyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-oxo-1-
pyridyl]axetic;

Axit 4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19,24-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic;

Axit  2-[4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-16-
metyl-17-[(2-metyl-1H-indol-3-yl)metyl]-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]-2-ox0-1-
pyridyl]axetic; va

Axit  5-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-
yl]pyrazolo[1,5-a]pyridin-2-carboxylic.

2. Hop chét theo diém 1, hodc mubi dugc dung cia no, trong dé hop chét nay dugc chon

tor nhém bao gdm:
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Axit  4-[(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8).4,6,21,23-hexaen-22-yl] benzoic;

Axit 2-[4-[(118,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl]-2-oxo0-1-
pyridyl]axetic; va

Axit  4-[(11S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-
ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19,24-
hexazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl] benzoic.

3. Duoc phém chtra hop chét theo diém 1, hodc mubi duogc dung cia no, va mot hodc

nhiéu ta dugc duge dung.

4. Hop chat theo diém 1, hodc mudi duoe dung ctia né trong d6 hop chat nay 1a

NH?.
NH,
HN
0 N NH
N © (@) /
/N 4
—N O
O~
Axit 4-[(11S,148,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-

ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic.

5. Hop chét theo diém 1, hodc mudi duge dung ctia n6, trong d6 hop chét nay la
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Axit 2-[4-[(118,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-25-clo-17-(1H-
indol-3-ylmetyl)-16-metyl-12,15,18-trioxo-2-thia-4,10,13,16,19-
pentazatrixyclo[19.4.0.03,8]pentacosa-1(21),3,5,7,22,24-hexaen-22-yl]-2-0x0-1-
pyridyl]axetic.

6. Hop chét theo diém 1, hodc mudi duoc dung cua no, trong dé hop chét nay la

NHZ
NH,
HN
0 N NH
NH o) /
0
=N o)
7\

N=— OH

4-[(118S,14S,17S)-14-(4-aminobutyl)-11-(3-aminopropyl)-17-(1H-indol-3-ylmetyl)-16-
metyl-12,15,18-trioxo-2-thia-4,10,13,16,19,24-hexazatrixyclo[19.4.0.03,8 ]pentacosa-
1(25),3(8),4,6,21,23-hexaen-22-yl]benzoic.

% %ok
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